UNIVERSIDADE FEDERAL RURAL DE PERNAMBUCO
DEPARTAMENTO DE TECNOLOGIA RURAL

MEMORIAL DESCRITIVO ANALITICO

PROF. DR. VICTOR CASIMIRO PISCOYA
Engenheiro Florestal

Recife - PE
Junho- 2020



MEMORIAL DESCRITIVO Victor Casimiro Piscoya

UNIVERSIDADE FEDERAL RURAL DE PERNAMBUCO
DEPARTAMENTO DE TECNOLOGIA RURAL

PROF. DR. VICTOR CASIMIRO PISCOYA
Engenheiro Florestal

Memorial  descritivo  circunstanciado
apresentado a Universidade Federal Rural
de Pernambuco, como parte das exigéncias

da promocéo para Professor Titular.

Recife - PE
Junho - 2020



Sumario

APRESENTAGCAOQ ..ottt ettt 1
. DADOS GERAIS ...t e e e e 2
1. 1dentificagio € dad0S PESSOAIS . .....c..uirrieirieiiiiaiie ettt 2
2. Formacgdo acad@miCa/titulagao ...........cueeiuiiiiieiiiiiie e 2
2 B €] >0 [V F- o= (o T TP PP PP RO PR UPPPPTON 2

2.2, POS-GrAOUAGED .......eeveeiietieiie ettt b e b ne e e nae e 2

X T B - To [0S o] o] { IS5S] o] g F= 1 PSP RUPRPPR 3
N -1 g 11 ¢ W B Lo [olcT o | (PRSPPI 4
. ATIVIDADES DE ENSINO ...ttt 4
1. Aulas ministradas na Graduagao e POS-Graduagao ...........cccceeereeriernieneeiiesineninns 4
2. OFIEBNTAGDOES ...ttt nb e 27
2.1, GraUAGAD .....veeveiiiieiiii ettt 27
2.1.1.  Orientacdo de Estagio Curricular Obrigatorio............cccoevvevieeiiiriieeiieennnnn, 27

2.2, POS-GrAOUAGED .......eevieneieiieitie ettt ettt be e 28
2.2.1.  Orientagdes concluidas de Mestrado (Orientador)..........cccovvveririieeiieannnnn, 28

3. Participacdo em bancas, comités examinadores e exames de proficiéncia (Membro
B U] > ) PRSPPI 29

3.1.  Concursos publicos para cargos/fUNGBES .........c.evvveeiieeiieiiieiieeiie e 29

3.2. TCC, Projetos de Dissertacao de Programa de Pos-graduacéo e Cursos de

Aperfeicoamento/ eSPECIANZACAD ..........ueeiueiiiiieiiieiie it 30
3.3.  Dissertag0es de MEStrad.........ccooiiiiiiiiiieiiieie e 31
3.4, TeSeS de DOULOIAAO ......cciuviiiieiiiieiiie ettt 32
3.5.  Proficiéncia em lingua eStrangeira ..........ccccceerveiiieiiieeiie e 33
4. Prémios e disting0es reCebidas..........cocviiiiiiiiiiiiee e 33

1. ATIVIDADES DE PESQUISA ......oooiiiiiiii e 34



MEMORIAL DESCRITIVO Victor Casimiro Piscoya

1. Artigos completos publicados em periddicos cientificos com corpo editorial ....... 34
2. DEMAIS PrOUUGDES. ... .cciuiieiiiiiieit ettt 37
2.1, Capitulos de TIVIOS .....cviiiiiiie et 38
2.2, APOSLIHAS AIHALICAS.......veeieieeiie et 38

3. Participacado em comissdes editoriais, revisdes de revistas cientificas e consultoria
(0 LN o] o] =] (0L PP 39
4. Participagdo em congressos, simpadsios, semindrios, encontros e semanas............ 39
V.  ATIVIDADES DE EXTENSAO ......ooviiiieiiiee ettt ee e, 48
1. Comissdes de Extensdo na UFRPE e Projetos de eXtenSao .........cccoeveevvveeiivveennnnn. 48
2. Palestras técnicas e SeMIiNArios de eXtENSAD.........ccccveviieeiieiiiie e 52
V. ATIVIDADES ADMINISTRATIVAS ...t 52
1. Cargos admiNISErAtIVOS .........ccoiiiiiiiiieiiiee et 52
2. Participacao em colegiados, conselhos, camaras, comissfes e outros................... 53

VI. CONSIDERACOES FINAIS E CONCLUSAOD. ......ccceeveviverireeceeeeeeeevee e 55



APRESENTACAO

Este Memorial faz parte das exigéncias para promocao a classe E, com denominacao de
Professor Titular da Carreira do Magistério Superior, de acordo com a Resolugdo n° 86/2014 —
CONSU/UFRPE e Resolucdo N° 120/2018 — CONSU/UFRPE e Instru¢cdo Normativa N°
001/2014 - GR/UFRPE. Consiste num relato de minha trajetéria académica no cargo de
professor de 3° grau da Universidade Federal Rural de Pernambuco - UFRPE, de abril de 1982
até a presente data.

Para fins de organizacdo e possibilitar melhor entendimento de minha trajetoria, o
presente Memorial foi dividido em 4 grupos: | - DADOS GERAIS; 1l — ATIVIDADES DE
ENSINO; 11l — ATIVIDADES DE PESQUISA; IV — ATIVIDADES DE EXTENSAO; e V -
ATIVIDADES ADMINISTRATIVAS. Em cada grupo procurou-se apresentar as atividades em

ordem cronoldgica, independente da importancia dos mesmos.

Tendo em vista que no processo de avaliacdo para acesso a Classe de Professor Titular
deverd ser demonstrada, de acordo com o artigo 2° da Resolu¢do 86/2014 do Conselho
Universitario da UFRPE, exceléncia e especial distin¢do, obrigatoriamente, no ensino e na
pesquisa ou extensdo do candidato, este documento representa um recorte das minhas
atividades, previstas no artigo 6° da referida Resolucdo, com especial atengdo ao ensino e a

pesquisa.

Finalizada a etapa de desenvolvimento, fagco as minhas consideragdes finais e a
conclusdo do Memorial. Na sequéncia, seguem anexados 0s documentos comprobatérios das
atividades ou dos fatos narrados. Declaro, baseado na Lei 13726/18, a veracidade de todas as
atividades apresentadas no Memorial.

= \——7 77 '
" Prof. Dr. Victor Casimiro Piscoya
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I. DADOS GERAIS

1. ldentificacdo e dados pessoais

Nome: Victor Casimiro Piscoya

Data de nascimento: 14 de novembro de 1953
Nacionalidade: Brasileira

Naturalidade: Vargem Grande do rio Pardo - MG
Filiacdo:

Carteira de identidade (RG): SDS-PE
CPF:

Endereco residencial (para contato):

Bairro: | PE

CEP:

Fone: .

2. Formacao académica/titulagéo
2.1. Graduacéao

Engenharia Florestal

Grau de Engenheiro Florestal.

Instituicdo: Universidad Nacional de la Amazonia Peruana, lquitos - Perd.
Periodo: Janeiro1971 a marco 1976

Titulo:

Orientador:
2.2. Pés-Graduacao

Mestrado em Engenharia Florestal (Conceito CAPES 5).
Universidade Federal do Parani — UFPR, Curitiba-PR.
Periodo: 1978 - 1979

Titulo:

Orientador:
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Doutorado

Doutorado em Ciéncia do Solo (Conceito CAPES 5).
Universidade Federal Rural de Pernambuco, UFRPE, Brasil.
Periodo: 2008 - 2012

Titulo:

Orientador:

Pés-Doutorado

Estagio Pds Doutoral vinculado ao projeto MEC/MCTI/CAPES/CNPg/FAPs N°61/2011
PROGRAMA CIENCIA SEM FRONTEIRAS - BOLSAS NO PAIS MODALIDADE
PESQUISADOR VISITANTE ESPECIAL.

UFRPE/Texas A&M University

Periodo: setembro/2014 a maio/2015

Titulo:

Orientador UFRPE:

Orientador Texas A&M Universitv:

3. Dados profissionais

Victor Casimiro Piscoya

Professor do Magistério Superior — Classe 7 (Associado 1V)
Matricula SIAPE

Universidade Federal Rural de Pernambuco — UFRPE
Departamento de Tecnologia Rural

Rua Dom Manoel de Medeiros s/n - Bairro: Dois Irmaos
CEP: 52171030 - Recife - PE

Telefone:

URL da home page:

Endereco Eletronico:


http://www.ufrpe.br/
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4. Carreira Docente

Iniciei minhas atividades profissionais de ensino em abril de 1982, através de concurso
publico de provas e titulos, lotado no Departamento de Tecnologia Rural da Universidade
Federal Rural de Pernambuco (UFRPE), Campus Recife. Apos ter sido aprovado, tomei posse
como professor de ensino superior para lecionar as disciplinas de Exploragéo e Transporte de
Madeira e Tecnologia Florestal pertencentes ao curso de Engenharia florestal da UFRPE,
Campus Recife, no regime de Dedicac¢do Exclusiva, sendo nomeado como Professor Assistente
nivel 1 (Doc.01) publicado no Diério Oficial da Unido em 22/03/1982. Nos anos seguintes,
conforme Portaria n° 683 de 18.12.1987 publicado no DOU de 04.01.1988 que homologa a
reclassificacdo dos servidores desta universidade (ISONOMIA), por determinacdo da Lei n°
7.596 de 10.04.1987 passei para a categoria de emprego de Professor Adjunto, Nivel 1(DOC.2),
Regime de Dedicacdo Exclusiva. A partir deste nivel, seguindo os intersticios de dois anos,
obtive as progressoes sucessivas (Doc. 3, Doc.4, Doc. 5, Doc.6, Doc. 7, Doc.8 e Doc.9), estando

hoje na categoria Professor Associado IV.
1.  ATIVIDADES DE ENSINO

1. Aulas ministradas na Graduacéo e P6s-Graduacéo

Na graduacdo lecionei as disciplinas Biodindmica Agricola e Ambiental, Exploracéao e
transporte de madeira, Colheita florestal, Tecnologia Florestal, Maquinas e implementos
agricolas, para alunos dos cursos de graduacdo em Engenharia Florestal e Sistemas
Agroflorestais para 0s cursos de Agronomia, Engenharia Agricola e Ambiental. J& na pos-
graduacdo iniciei minhas atividades como colaborador e ap6s dois anos passei para docente
permanente, permanecendo até o momento como docente permanente e responsavel pela
disciplina Sistemas Agroflorestais.

A seguir estdo relacionadas, em ordem cronoldgica, as disciplinas ministradas em cada
semestre letivo, incluindo o curso de graduacdo/Pds-Graduacdo da UFRPE. Percebe-se, com
raras excegdes, que mesmo assumindo cargos administrativos, lecionei em média acima de 8
horas aula semanais por semestre, com excecdo de semestres que envolveram mudancas

curriculares.
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1° Semestre de 1982: (Carga Horaria Semana — 10 horas) (DOC 10)

Disciplina: Exploragéo e transporte de madeira
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 4 horas semanal.

Disciplina: Tecnologia Florestal
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 6 horas semanal.

20 Semestre de 1982: (Carga Horaria Semanal — 10 horas)

Disciplina: Exploragéo e transporte de madeira
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 4 horas semanal.

Disciplina: Tecnologia Florestal
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 6 horas semanal.

1o Semestre de 1983: (Carga Horaria Semana — 10 horas) (DOC 11)

Disciplina: Exploragéo e transporte de madeira
Curso: Engenharia Florestal (Graduacéo)

Carga Hordéria: 4 horas semanal.

Disciplina: Tecnologia Florestal
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 6 horas semanal.
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20 Semestre de 1983: (Carga Horaria Semanal — 10 horas)

Disciplina: Exploragéo e transporte de madeira
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 4 horas semanal.

Disciplina: Tecnologia Florestal
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 6 horas semanal.

1o Semestre de 1984: (Carga Horaria Semana — 10 horas) (DOC 12)

Disciplina: Exploragéo e transporte de madeira
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 4 horas semanal.

Disciplina: Tecnologia Florestal
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 6 horas semanal.

20 Semestre de 1984: (Carga Horaria Semanal — 10 horas)

Disciplina: Exploragéo e transporte de madeira
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 4 horas semanal.

Disciplina: Tecnologia Florestal
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 6 horas semanal.
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1o Semestre de 1985: (Carga Horaria Semana — 10 horas) (DOC 13)

Disciplina: Exploragéo e transporte de madeira
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 4 horas semanal.

Disciplina: Tecnologia Florestal
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 6 horas semanal.

20 Semestre de 1985: (Carga Horaria Semanal — 10 horas)

Disciplina: Exploragéo e transporte de madeira
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 4 horas semanal.

Disciplina: Tecnologia Florestal
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 6 horas semanal.

1o Semestre de 1986: (Carga Horaria Semana — 10 horas) (DOC 14)

Disciplina: Exploragéo e transporte de madeira
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 4 horas semanal.

Disciplina: Tecnologia Florestal
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 6 horas semanal.
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20 Semestre de 1986: (Carga Horaria Semanal — 10 horas)

Disciplina: Exploragéo e transporte de madeira
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 4 horas semanal.

Disciplina: Tecnologia Florestal
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 6 horas semanal.

1o Semestre de 1987: (Carga Horaria Semana — 10 horas) (DOC 15)

Disciplina: Exploragéo e transporte de madeira
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 4 horas semanal.

Disciplina: Tecnologia Florestal
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 6 horas semanal.

20 Semestre de 1987: (Carga Horaria Semanal — 10 horas)

Disciplina: Exploragéo e transporte de madeira
Curso: Engenharia Florestal (Graduacéo)

Carga Hordéria: 4 horas semanal.

Disciplina: Tecnologia Florestal
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 6 horas semanal.
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1o Semestre de 1988: (Carga Horaria Semana — 10 horas) (DOC 16)

Disciplina: Exploragéo e transporte de madeira
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 4 horas semanal.

Disciplina: Tecnologia Florestal
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 6 horas semanal.

20 Semestre de 1988: (Carga Horaria Semanal — 10 horas)

Disciplina: Exploragéo e transporte de madeira
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 4 horas semanal.

Disciplina: Tecnologia Florestal
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 6 horas semanal.

1o Semestre de 1989: (Carga Horaria Semana — 10 horas) (DOC 17)

Disciplina: Exploragéo e transporte de madeira
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 4 horas semanal.

Disciplina: Tecnologia Florestal
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 6 horas semanal.
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20 Semestre de 1989: (Carga Horaria Semanal — 10 horas)

Disciplina: Exploragéo e transporte de madeira
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 4 horas semanal.

Disciplina: Tecnologia Florestal
Curso: Engenharia Florestal (Graduacéo)

Carga Hordéria: 6 horas semanal.

1o Semestre de 1990: (Carga Horaria Semana — 10 horas) (DOC 18)

Disciplina: Exploragéo e transporte de madeira
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 4 horas semanal.

Disciplina: Tecnologia Florestal
Curso: Engenharia Florestal (Graduacéo)

Carga Hordéria: 6 horas semanal.

20 Semestre de 1990: (Carga Horaria Semanal — 10 horas)

Disciplina: Exploragéo e transporte de madeira
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 4 horas semanal.

Disciplina: Tecnologia Florestal
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 6 horas semanal.

10
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1o Semestre de 1991: (Carga Horaria Semana — 10 horas) (DOC 19)

Disciplina: Exploragéo e transporte de madeira
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 4 horas semanal.

Disciplina: Tecnologia Florestal
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 6 horas semanal.

20 Semestre de 1991 (Carga Horaria Semanal — 10 horas)

Disciplina: Exploragéo e transporte de madeira
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 4 horas semanal.

Disciplina: Tecnologia Florestal
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 6 horas semanal.

1o Semestre de 1992: (Carga Horaria Semana — 10 horas) (DOC 20)

Disciplina: Exploragéo e transporte de madeira
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 4 horas semanal.

Disciplina: Tecnologia Florestal
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 6 horas semanal.

11
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20 Semestre de 1992 (Carga Horaria Semanal — 10 horas)

Disciplina: Exploragéo e transporte de madeira
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 4 horas semanal.

Disciplina: Tecnologia Florestal
Curso: Engenharia Florestal (Graduacéo)

Carga Horaéria: 6 horas semanal.

1o Semestre de 1993: (Carga Horaria Semana — 10 horas) (DOC 21)

Disciplina: Exploragéo e transporte de madeira
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 4 horas semanal.

Disciplina: Tecnologia Florestal
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 6 horas semanal.

20 Semestre de 1993 (Carga Horaria Semanal — 10 horas)

Disciplina: Exploragéo e transporte de madeira
Curso: Engenharia Florestal (Graduacéo)

Carga Hordéria: 4 horas semanal.

Disciplina: Tecnologia Florestal
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 6 horas semanal.

12
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1o Semestre de 1994: (Carga Horaria Semana — 10 horas) (DOC 22)

Disciplina: Exploragéo e transporte de madeira
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 4 horas semanal.

Disciplina: Tecnologia Florestal
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 6 horas semanal.

20 Semestre de 1994 (Carga Horaria Semanal — 10 horas)

Disciplina: Exploragéo e transporte de madeira
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 4 horas semanal.

Disciplina: Tecnologia Florestal
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 6 horas semanal.

1o Semestre de 1995: (Carga Horaria Semana — 10 horas) (DOC 23)

Disciplina: Exploragéo e transporte de madeira
Curso: Engenharia Florestal (Graduacéo)

Carga Hordria: 4 horas semanal.

Disciplina: Tecnologia Florestal
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 6 horas semanal.

13
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20 Semestre de 1995 (Carga Horaria Semanal — 10 horas)

Disciplina: Exploragéo e transporte de madeira
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 4 horas semanal.

Disciplina: Tecnologia Florestal
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 6 horas semanal.

1o Semestre de 1996: (Carga Horaria Semana — 10 horas) (DOC 24)

Disciplina: Exploragéo e transporte de madeira
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 4 horas semanal.

Disciplina: Tecnologia Florestal
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 6 horas semanal.

20 Semestre de 1996 (Carga Horaria Semanal — 10 horas)

Disciplina: Exploragéo e transporte de madeira
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 4 horas semanal.

Disciplina: Tecnologia Florestal
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 6 horas semanal.

14
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1o Semestre de 1997: (Carga Horaria Semana — 10 horas) (DOC 25)

Disciplina: Exploragéo e transporte de madeira
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 4 horas semanal.

Disciplina: Tecnologia Florestal
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 6 horas semanal.

20 Semestre de 1997 (Carga Horaria Semanal — 10 horas)

Disciplina: Exploragéo e transporte de madeira
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 4 horas semanal.

Disciplina: Tecnologia Florestal
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 6 horas semanal.

1o Semestre de 1998: (Carga Horaria Semana — 10 horas) (DOC 26)

Disciplina: Exploragéo e transporte de madeira
Curso: Engenharia Florestal (Graduacéo)

Carga Hordria: 4 horas semanal.

Disciplina: Tecnologia Florestal
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 6 horas semanal.

15
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20 Semestre de 1998 (Carga Horaria Semanal — 10 horas)

Disciplina: Exploragéo e transporte de madeira
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 4 horas semanal.

Disciplina: Tecnologia Florestal
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 6 horas semanal.

1o Semestre de 1999: (Carga Horaria Semana — 10 horas) (DOC 27)

Disciplina: Exploragéo e transporte de madeira
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 4 horas semanal.

Disciplina: Tecnologia Florestal
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 6 horas semanal.

20 Semestre de 1999 (Carga Horaria Semanal — 10 horas)

Disciplina: Exploragéo e transporte de madeira
Curso: Engenharia Florestal (Graduacéo)

Carga Hordria: 4 horas semanal.

Disciplina: Tecnologia Florestal
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 6 horas semanal.
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1o Semestre de 2000: (Carga Horaria Semana — 10 horas) (DOC 28)

Disciplina: Exploragéo e transporte de madeira
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 4 horas semanal.

Disciplina: Tecnologia Florestal
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 6 horas semanal.

20 Semestre de 2000: (Carga Horaria Semanal — 10 horas)

Disciplina: Exploragéo e transporte de madeira
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 4 horas semanal.

Disciplina: Tecnologia Florestal
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 6 horas semanal.

1o Semestre de 2001: (Carga Horaria Semana — 10 horas) (DOC 29)

Disciplina: Exploragéo e transporte de madeira
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 4 horas semanal.

Disciplina: Tecnologia Florestal
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 6 horas semanal.
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20 Semestre de 2001: (Carga Horaria Semanal — 10 horas)

Disciplina: Exploragéo e transporte de madeira
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 4 horas semanal.

Disciplina: Tecnologia Florestal
Curso: Engenharia Florestal (Graduacéo)

Carga Horaéria: 6 horas semanal.

1o Semestre de 2002: (Carga Horaria Semana — 10 horas) (DOC 30)

Disciplina: Exploragéo e transporte de madeira
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 4 horas semanal.

Disciplina: Tecnologia Florestal
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 6 horas semanal.

20 Semestre de 2002: (Carga Horaria Semanal — 10 horas)

Disciplina: Exploragéo e transporte de madeira
Curso: Engenharia Florestal (Graduacéo)

Carga Hordéria: 4 horas semanal.

Disciplina: Tecnologia Florestal
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 6 horas semanal.
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1o Semestre de 2003: (Carga Horaria Semana — 10 horas) (DOC 31)

Disciplina: Exploragéo e transporte de madeira
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 4 horas semanal.

Disciplina: Tecnologia Florestal
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 6 horas semanal.

20 Semestre de 2003: (Carga Horaria Semanal — 10 horas)

Disciplina: Exploragéo e transporte de madeira
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 4 horas semanal.

Disciplina: Tecnologia Florestal
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 6 horas semanal.

1o Semestre de 2004: (Carga Horaria Semana — 10 horas) (DOC 32)

Disciplina: Exploragéo e transporte de madeira
Curso: Engenharia Florestal (Graduacéo)

Carga Hordria: 4 horas semanal.

Disciplina: Tecnologia Florestal
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 6 horas semanal
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20 Semestre de 2004: (Carga Horaria Semanal — 10 horas)

Disciplina: Exploragéo e transporte de madeira
Curso: Engenharia Florestal (Graduacéo)

Carga Horaéria: 4 horas semanal.

Disciplina: Tecnologia Florestal
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 6 horas semanal.

1o Semestre de 2005: (Carga Horaria Semana — 10 horas) (DOC 33)

Disciplina: Exploragéo e transporte de madeira
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 4 horas semanal.

Disciplina: Tecnologia Florestal
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 6 horas semanal.

20 Semestre de 2005: (Carga Horaria Semanal — 10 horas)

Disciplina: Exploragéo e transporte de madeira
Curso: Engenharia Florestal (Graduacéo)

Carga Hordéria: 4 horas semanal.

Disciplina: Tecnologia Florestal
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 6 horas semanal.
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1o Semestre de 2006: (Carga Horaria Semanal — 10 horas) (DOC 34)

Disciplina: Exploragéo e transporte de madeira
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 4 horas semanal.

Disciplina: Tecnologia Florestal
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 6 horas semanal.

20 Semestre de 2006: (Carga Horaria Semana — 10 horas)

Disciplina: Exploragéo e transporte de madeira
Curso: Engenharia Florestal (Graduacéo)

Carga Hordéria: 4 horas semanal.

Disciplina: Tecnologia Florestal
Curso: Engenharia Florestal (Graduacéo)

Carga Hordéria: 6 horas semanal.

1o Semestre de 2007: (Carga Horaria Semanal — 10 horas) (DOC 35)

Disciplina: Exploragéo e transporte de madeira
Curso: Engenharia Florestal (Graduacéo)

Carga Hordria: 4 horas semanal.

Disciplina: Tecnologia Florestal
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 6 horas semanal.
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20 Semestre de 2007: (Carga Horaria Semanal — 10 horas)

- Disciplina: Exploracdo e transporte de madeira
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 4 horas semanal.

- Disciplina: Tecnologia Florestal
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 6 horas semanal.

10 e 20 Semestre de 2008 a 2011 (DOC 36)

- Liberacéo de atividades para cursar o Doutorado em Ciéncia do Solo/ UFRPE

1o Semestre de 2012: (Carga Horaria Semanal — 10 horas) (DOC 37)

- Disciplina: Exploracédo e transporte de madeira
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 4 horas semanal.

- Disciplina: Tecnologia Florestal
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 6 horas semanal.

20 Semestre de 2012: (Carga Horaria Semanal — 10 horas)

- Disciplina: Exploracdo e transporte de madeira
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 4 horas semanal.

- Disciplina: Tecnologia Florestal
Curso: Engenharia Florestal (Graduacéo)

Carga Horéria: 6 horas semanal.



MEMORIAL DESCRITIVO

1o Semestre de 2013: (Carga Horaria Semana — 14 horas) (DOC 37e 38)

Disciplina: Exploragéo e transporte de madeira
Curso: Engenharia Florestal (Graduacéo)
Carga Horéria: 4 horas semanal.

Disciplina: Tecnologia Florestal
Curso: Engenharia Florestal (Graduacéo)
Carga Horéria: 6 horas semanal.

Disciplina: Recuperacdo de &reas degradadas
Curso: Programa de Pos-graduacdo em engenharia ambiental da UFRPE

Carga Horéria: 4 horas semanal

20 Semestre de 2013: (Carga Horaria Semanal — 18 horas)

Disciplina: Exploragéo e transporte de madeira
Curso: Engenharia Florestal (Graduacéo)
Carga Horéria: 4 horas semanal.

Colheita e transporte da madeira
Curso: Engenharia Florestal (Graduacéo)
Carga Hordéria: 4 horas semanal.

Disciplina: Tecnologia Florestal
Curso: Engenharia Florestal (Graduacéo)
Carga Horaéria: 6 horas semanal.

Maquinas e Implementos Agricola
Curso: Agronomia
Carga Horéria: 4 horas semanal

Victor Casimiro Piscoya
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1o Semestre de 2014: (Carga Horaria Semanal — 12 horas) (DOC 39)

- Biodinamica Agricola e Ambiental
Curso: Engenharia agricola e ambiental

Carga Horéria: 4 horas semanal

- Maquinas e implementos agricolas
Curso: Agronomia (Graduacao)
Carga Horéria: 4 horas semanal

- Colheita e transporte da madeira
Curso: Engenharia Florestal (Graduacéo)

Carga Hordéria: 4 horas semanal.

10 e 2° Semestre de 2015: (DOC 40)

- Liberacdo de atividades para cursar o estagio P6s Doutoral na Texas A & M University
(TAMU) College Station Texas, USA, conforme Resolu¢do/CEPE no233 de
18/07/2014 e Decisdo / CEPE no31 de 17/07/2014 do processo UFRPE

. — Portaria No ' a partir de 01 de setembro de

2014 a 30 de agosto de 2015

20 Semestre de 2015: (Carga Horaria Semanal — 2 horas)

- Disciplina: Pedologia Ambiental
Curso: Programa de Pos-graduacdo em engenharia ambiental da UFRPE

Carga Horéria: 2 horas semanal
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1o Semestre de 2016: (Carga Horaria Semanal — 4 horas) (DOC 41)

- Disciplina: Sistemas Agroflorestais
Curso: Agronomia (Graduacao)
Carga Horéria: 4 horas semanal.

20 Semestre de 2016: (Carga Horaria Semanal — 8 horas)

- Disciplina: Sistemas Agroflorestais
Curso: Engenharia Agricola e Ambiental (Graduacéo)

Carga Hordéria: 4 horas semanal.

- Disciplina: Sistemas Agroflorestais
Curso: Agronomia (Graduacao)
Carga Horéria: 4 horas semanal.

1o Semestre de 2017: (Carga Horaria Semanal — 8 horas) (DOC 41)

- Disciplina: Sistemas Agroflorestais
Curso: Engenharia Agricola e Ambiental (Graduacéo)

Carga Horéria: 4 horas semanal.

- Disciplina: Sistemas Agroflorestais
Curso: Agronomia (Graduacao)
Carga Horéria: 4 horas semanal.

20 Semestre de 2017: (Carga Horaria Semanal — 4 horas) (DOC 41)

- Disciplina: Sistemas Agroflorestais
Curso: Agronomia (Graduacao)
Carga Hordéria: 4 horas semanal.
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1o Semestre de 2018: (Carga Horaria Semanal — 12 horas) (DOC 42¢ 43)

Disciplina: Sistemas Agroflorestais
Curso: Engenharia Agricola e Ambiental (Graduacdo)

Carga Horéria: 4 horas semanal.

Disciplina: Sistemas Agroflorestais
Curso: Agronomia (Graduacao)

Carga Horéria: 4 horas semanal.

Disciplina: “Topicos especiais em gestdo ambiental e de recursos hidricos (Sistemas
Agroflorestais na recuperacdo de areas degradadas) ”
Curso: Pos-graduagdo em Engenharia Ambiental

Carga Horéria: 4 horas semanal.

20 Semestre de 2018: (Carga Horaria Semanal — 8 horas)

Disciplina: Sistemas Agroflorestais
Curso: Engenharia Agricola e Ambiental (Graduacéo)

Carga Horéria: 4 horas semanal.

Disciplina: Sistemas Agroflorestais
Curso: Agronomia (Graduacao)

Carga Horaéria: 4 horas semanal.

1o Semestre de 2019: (Carga Horaria Semanal — 8 horas) (DOC 44)

Disciplina: Sistemas Agroflorestais
Curso: Engenharia Agricola e Ambiental (Graduacéo)

Carga Hordéria: 4 horas semanal.
Disciplina: Sistemas Agroflorestais

Curso: Agronomia (Graduacao)

Carga Horéria: 4 horas semanal.
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20 Semestre de 2019: (Carga Horaria — 12 horas) (DOC 45)

- Disciplina: Sistemas Agroflorestais
Curso: Engenharia Agricola e Ambiental (Graduacdo)

Carga Horéria: 4 horas semanal.

- Disciplina: Sistemas Agroflorestais
Curso: Agronomia (Graduacao)
Carga Horéria: 4 horas semanal.

2. Orientagdes

Na qualidade de orientador principal, orientei 01 académicos do curso de graduagdo em
Engenharia Agricola e Ambiental e 05 de Pés-graduacdo em Engenharia Ambiental da UFRPE.
Muitos seguiram a carreira académica ou profissional e atualmente exercem suas atividades nas
areas de ensino, pesquisa e extensdo ou desempenham atividades como engenheiros engenheiro
agricola/ engenheiro ambiental nas areas de conhecimento de Engenharia de Agua e Solo.
Atualmente estdo em andamento 02 dissertacGes de mestrado, sendo a maioria com bolsas da
Fundacdo de Amparo & Ciéncia e Tecnologia de Pernambuco (FACEPE). Listo, a seguir, as

orientacOes de graduagdo e pds-graduacao j& concluidas.
2.1. Graduacéo

2.1.1. Orientacgdo de Estagio Curricular Obrigatdrio

- Misael Batista de Souza no trabalho “. Recomposi¢éo de mata ciliar do rio Pirapama
em area de zoneamento urbano” como atividades do Estagio Supervisionado
Obrigatério - ESO (Graduacdo em Engenharia Agricola e Ambiental) desenvolvidas em
2016. (DOC 46)
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2.2. Pés-Graduacao

2.2.1.

Orientacdes concluidas de Mestrado (Orientador)

Waldemir Pereira de Souza. Abordagem fisica do Wepp na erosdao em solos em
ambiente semiérido. Ano de defesa: 2015. Programa de P6s-Graduacdo em Engenharia
Ambiental - Universidade Federal Rural de Pernambuco. Bolsa pela Fundagéo de
Amparo a Ciéncia e Tecnologia do Estado de Pernambuco. (DOC 47)

Cristina dos Santos Ribeiro. Diferentes formas de cobertura vegetal da caatinga e
a erosdo em entressulcos. Ano de defesa: 2016. Programa de POs-Graduagdo em
Engenharia Ambiental - Universidade Federal Rural de Pernambuco. Bolsa pela
Fundacdo de Amparo a Ciéncia e Tecnologia do Estado de Pernambuco. (DOC 48)

Cleuma Christir da Silva Almeida. Capacidade de infiltracdo em Neossolo Flavico
e Cambissolo Haplico no semidrido Pernambucano. Ano de defesa: 2017. Programa
de Pos-Graduagdo em Engenharia Ambiental - Universidade Federal Rural de
Pernambuco. (DOC 49)

Edja Lillian Pacheco da Luz. Avaliagdo da infiltracdo utilizando infiltrémetro de
cilindros concéntricos em solos com diferentes tipos de cobertura no semiarido
pernambucano. Ano de defesa: 2018. Programa de P6s-Graduacdo em Engenharia
Ambiental - Universidade Federal Rural de Pernambuco. Bolsa pela Fundagéo de

Amparo a Ciéncia e Tecnologia do Estado de Pernambuco. (DOC 50)

Cristiane Maria Gongalves Crespo. Avaliacdo da qualidade do solo e atividade
microbiana em sistema agroecologico com producdo de café em brejo de
altitude. Ano de defesa: 2020. Programa de P6s-Graduacdo em Engenharia Ambiental,
Universidade Federal Rural de Pernambuco. Bolsa pela Coordenagdo de
Aperfeicoamento de Pessoal de Nivel Superior. (DOC 51)
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3. Participacdo em bancas, comités examinadores e exames de proficiéncia (Membro
Titular)

Participei de bancas de avaliacdo de diferentes categorias, desde concurso publico até
conclusédo de curso, em nivel de graduagdo e pos-graduagdo. Foram 5 bancas de concurso
publico para Professor do Magistério Superior, 8 bancas de TCC, Projetos de dissertacdo de
Programa de Pds-graduacdo e Cursos de Aperfeicoamento / Especializacdo, 8 bancas de
Dissertacdo de Mestrado e 2 bancas de Teses de Doutorado. Os principais Programas de Pos-
graduacdo vinculados as bancas examinadoras foram: Programa de Pés-Graduacdo em
Engenharia Ambiental da Universidade Federal Rural de Pernambuco (PPEAMB/UFRPE),
Programa de Pds-Graduacdo em Biometria e Estatistica da Universidade Federal Rural de
Pernambuco (PPGBEA/UFPE), Programa de Pés-Graduacdo em Ciéncias Florestais e
Ambientais da Universidade Federal de Tocantins (PPGCFEA/UFT), Instituto Federal de
Educacdo, Ciéncia e Tecnologia de Pernambuco.

Os trabalhos apresentados pelos estudantes versaram sobre temas direta ou
indiretamente ligados as minhas linhas de pesquisa. A participagdo nessas bancas, alem de ser
uma atividade importante para a conclusdo dos cursos de Pds-graduacdo, constitui-se em
importantes momentos de aprendizagem (através do debate cientifico). A seguir séo listadas

informac0es relativas a participagdo das bancas examinadoras.

3.1. Concursos publicos para cargos/funcdes

- Participacdo na Banca Avaliadora do Concurso Publico para Professor auxiliar da
Disciplina Melhoramento Florestal do Campus VI1I- Patos UFPB, realizado em agosto de
1982. (DOC 52)

- Participacdo na Banca Avaliadora do Concurso Publico para Professor auxiliar da
Disciplina Sementes e viveiros da Area de Engenharia Florestal do Departamento de
Agronomia /UFRPE, realizado em outubro de 1983. (DOC 53).

- Participacdo na Banca Examinadora de selecdo publica simplificada de provas de titulos e
didatica para professor substituto das Disciplinas Estrutura e funcionamento de servicos de
alimentagéo do curso de Gastronomia e Seguranca alimentar do DTR/UFRPE, realizado
em setembro de 2005. (DOC 54)
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3.2.

Participacdo na Banca Examinadora de selecdo publica simplificada de provas de titulos e
didatica para professor substituto das Disciplinas Mecénica e motores e Maquinas e
implementos agricolas do DTR /UFRPE realizado em agosto de 2007. (DOC 55)

Participacdo na Banca Examinadora de selecdo publica simplificada de provas de titulos e
didatica para professor substituto das Disciplinas Exploracdo e transporte de madeira e
Tecnologia florestal do DTR /UFRPE em 11/03/2008. Portaria. No 012/2008. (DOC 56)

TCC, Projetos de Dissertacdo de Programa de P6s-graduacéo e Cursos de

Aperfeicoamento/ especializacéo

Participagcdo em banca de Luciana Maria de Lima Canto. Exploracéo e Transporte de Pinus
spp. em campos do Jordd0.1998. Estagio supervisionado e Defesa de TCC (Curso de
Engenharia Florestal — Universidade Federal Rural de Pernambuco). (DOC 57)

Participacdo em banca de Celiane Pereira da Silva. Resinagem de Pinus.1998. Estégio
Supervisionado e Defesa de TCC (Curso de Engenharia Florestal Universidade Federal
Rural de Pernambuco). (DOC 57)

Participacdo em banca de Clénio José Honorato Rodrigues Lopes. Diagnostico do
entrelacamento entre as arvores e as redes elétricas e telefénicas no campus da UFRPE.
2008. Defesa de TCC (Curso de Engenharia Florestal — Universidade Federal Rural de
Pernambuco). (DOC 59)

Participacdo em banca de Ana Paula Silva de Medeiros. Atributos Fisicos do solo sob
sistema de cultivo da uva em topossequéncia e mata nativa. 2018. Defesa de TCC (Curso
de Bacharelado em Agronomia — Instituto Federal de Educacdo, Ciéncia e Tecnologia de
Pernambuco- Campus Vitéria de Santo Antdo). (DOC 60)
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3.3.

Participacdo em banca de Rafaela Karina da Silva. A pegada ecoldgica na perspectiva
investigativa e interdisciplinar no ensino fundamental I1. 2018. Defesa de TCC (Curso de
Especializacdo em ensino de ciéncias - Instituto Federal de Educacéo, Ciéncia e Tecnologia
de Pernambuco- Modalidade de Educacéo a Distancia do sistema UAB). (DOC 61)

Participacdo em banca de Tamires Alves Rocha. Atividades investigativas no ensino de
ciéncias: Quebrando barreiras da fotossintese. 2018. Defesa de TCC (Curso de
Especializacdo em ensino de ciéncias - Instituto Federal de Educacéo, Ciéncia e Tecnologia
de Pernambuco- Modalidade de Educacéo a Distancia do sistema UAB). (DOC 62)

Participagcdo em banca de Thamara Rafaela N. Clemente. O ensino investigativo em ciéncia
mediado pela teoria dos campos conceituais de Vergnaud. 2018. Defesa de TCC (Curso de
Especializacdo em ensino de ciéncias - Instituto Federal de Educacéo, Ciéncia e Tecnologia
de Pernambuco- Modalidade de Educacéo a Distancia do sistema UAB). (DOC 63)

Participagdo em banca de Mariana Ledncio Bertino Cabral. Atividades investigativas no
reuso de &guas: O ensino de quimica baseado na educagdo ambiental e sustentabilidade.
2018. Defesa de TCC (Curso de Especializacdo em ensino de ciéncias - Instituto Federal
de Educacéo, Ciéncia e Tecnologia de Pernambuco- Modalidade de Educagéo a Distancia
do sistema UAB). (DOC 64)

Dissertagdes de Mestrado

Participacdo em banca de Manoel Rivelino Gomes de Oliveira. Andlise estatistica do
coeficiente de escoamento superficial em bacia hidrogréafica do ambiente semiérido. 2012.
Dissertacdo (Mestrado em Biometria e Estatistica Aplicada - Universidade Federal Rural
de Pernambuco). (DOC 65)

Participacdo em banca de José Gomes Cabral Neto Distribuigdes estatisticas e correlagdes
temporais de alguns parametros hidrologicos de uma bacia hidrografica semiarida de
Pernambuco 2013. Dissertacdo (Mestrado em Biometria e Estatistica Aplicada) -
Universidade Federal Rural de Pernambuco. (DOC 66)
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3.4.

Participacdo em banca de Waldemir Pereira de Souza. Abordagem fisica do Wepp na
erosdo em solos em ambiente semidrido. 2015. Dissertacdo (Mestrado em Engenharia
Ambiental - Universidade Federal Rural de Pernambuco). (DOC 67)

Participacdo em banca de Cristina dos Santos Ribeiro. Diferentes formas de cobertura
vegetal e a erosédo em entressulcos sob chuva simulada. 2016. Dissertacdo (Mestrado em
Engenharia Ambiental) - Universidade Federal Rural de Pernambuco. (DOC 68)

Participacéo em banca de Cleuma Christir da Silva Almeida. Capacidade de Infiltracdo em
Neossolo Fluvico e Cambissolo Haplico no Semidrido Pernambucano. 2017. Dissertacdo
(Mestrado em Engenharia Ambiental) - Universidade Federal Rural de Pernambuco. (DOC
69)

Participagdo em banca de Edja Lillian Pacheco da Luz. Avaliacédo da infiltracdo em solos
submetidos a diferentes tipos de cobertura no Semiarido Pernambucano. 2018. Dissertagdo
(Mestrado em Engenharia Ambiental) - Universidade Federal Rural de Pernambuco. (DOC
70)

Participacdo em banca de Cristiane Maria Goncgalves Crespo. Avaliacdo da qualidade do
solo e atividade microbiana em sistema agroecoldgico com producéo de café em brejo de
altitude. 2020. Dissertacdo (Mestrado em Engenharia Ambiental) — Universidade Federal
Rural de Pernambuco (DOC 71)

Participacdo em banca de José Luiz Marinho Junior. Estoques de carbono e atividade
microbiana em Plintossolos sob diferentes coberturas de vegetacdo no sul do Tocantins.
2020. Dissertagéo (Mestrado em Ciéncias Florestais e Ambientais) — Universidade Federal
do Tocantins. (DOC 72)

Teses de Doutorado

Participacdo em banca de Manoel Rivelino Gomes de Oliveira Métodos multivariados
aplicados no monitoramento da qualidade da agua de cisternas de placas na regido do
Pajel-Pe. 2016. Tese (Doutorado em Biometria e Estatistica Aplicada) - Universidade
Federal Rural de Pernambuco. (DOC 73)
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3.5.

Participacdo em banca de David Venancio da Cruz. Mudangas climaticas e qualidade
d'agua no alto S8o Francisco. 2019. Tese (Doutorado em Biometria e Estatisica Aplicada)
- Universidade Federal Rural de Pernambuco. (DOC 74)

Proficiéncia em lingua estrangeira

Participacdo na aplicacdo da proficiéncia em lingua estrangeira — Espanhol aos alunos do
Programa de Pds-Graduagdo em Biometria e Estatistica Aplicada da Universidade Federal
Rural de Pernambucolo Semestre de 2018. Declaragéo. (DOC 75)

Participacdo na aplicacdo da proficiéncia em lingua estrangeira — Espanhol aos alunos do
Programa de Pds-Graduagdo em Biometria e Estatistica Aplicada da Universidade Federal
Rural de Pernambuco20 Semestre de 2018. Declaragéo. (DOC 76)

Participacdo na aplicacdo da proficiéncia em lingua estrangeira — Espanhol aos alunos do
Programa de Pds-Graduagdo em Biometria e Estatistica Aplicada da Universidade Federal
Rural de Pernambucolo Semestre de 2019. Declaragéo. (DOC 77)
Participacdo na aplicacdo da proficiéncia em lingua estrangeira — Espanhol aos alunos do
Programa de Pds-Graduagdo em Biometria e Estatistica Aplicada da Universidade Federal
Rural de Pernambuco20 Semestre de 2019. Declaragéo. (DOC 78)

4. Prémios e distingdes recebidas

Tive a surpresa e alegria de ter recebido trés homenagens ao longo da carreira

académica. A seguir relato as homenagens recebidas.

Professor homenageado pelos concluintes do curso de Engenharia Florestal da UFRPE,
turma 2007.1 (DOC 79)

Prémio de 30 Melhor Trabalho no | Congresso Internacional das Ciéncias Agrarias
COINTER - PDVAgro 2016. Elaboracdo da carta de vegetacdo na representacdo da
agricultura de sequeiro e caatinga arbustiva e semi-arbustiva na bacia hidrogréafica do
riacho do Jacu. 2016. (IFPE- campus Vitoria- Programa Internacional despertando
vocagdes para ciéncias agrérias. (DOC 80)
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- Prémio de 30 Melhor Trabalho no Il Congresso Internacional das Ciéncias Agrarias
COINTER - PDVAgro 2018. Modelagem em séries temporais aplicados a Numeros de
Notificacdes Mensais de Dengue em Pernambuco. 2018. (IFPB- Instituto Internacional
despertando vocagdes. (DOC 81)

I11.  ATIVIDADES DE PESQUISA

As producdes cientificas das quais participei, livros, artigos em periddicos e trabalhos
em eventos, foram importantes para a divulgacdo do conhecimento produzido na UFRPE, e
certamente contribuiram na facilitacdo do aprendizado e geracdo de novos conhecimentos por
parte de diversos alunos de graduacdo e pds-graduacdo. Também serviram como ferramentas
de trabalho e estudo para pesquisadores brasileiros e estrangeiros.

Para estudantes de Pos-Graduacdo consegui a aprovacdo de projetos com bolsas de
Mestrado na FACEPE - Fundagdo de Amparo a Ciéncia do Estado de Pernambuco.

1. Artigos completos publicados em periddicos cientificos com corpo editorial

Durante a trajetoria de minha vida profissional publiquei artigos em periddicos com base
na Plataforma Sucupira Qualis CAPES para a area de Ciéncias Ambientais num total de 17
artigos em periodicos. Na Tabela 1 é apresentada uma sintese da minha producdo cientifica,
apresentando a quantidade de artigos por nome do periddico.

Tabela 1. Quantidade de artigos publicados em periédicos

N° Artigos Nome do Periddico
01 Hydrological Sciences Journal-Journal des sciences hydrologiques
01 Environmental Science and Pollution Research
01 African journal of agricultural research
01 Journal of Experimental Agriculture International
01 Ciéncia Florestal
01 Congresso Internacional das Ciéncias Agrérias - COINTER — PDVAGRO
04 Journal of Experimental Agriculture International
03 International Journal of Plant & Soil Science
02 Revista Brasileira de Biometria.
01 Journal of Environmental Analysis and Progress
01 Research Society and Development
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- CANTALICE, J. R.; CUNHA FILHO,.M.; STOCIC, B.; PISCOYA, V.,GUERRA, S,
SINGH, V. Relationship between bedload and suspended sediment in the sand-bed Exu
River, in the semi-arid region of Brazile. Hydrological Sciences Journal-Journal des
sciences hydrologiques JCR. v. 58, série 8, 2013. (DOC 82)

- YURI, J. S.; CANTALICE, J. R; SINGH, V.; DO NASCIMENTO, C.; PISCOYA, V;
GUERRA.S. Trace element fluxes in sediments of an environmentally impacted river from
a coastal zone of Brazil. Environmental Science and Pollution Research JCR, vol.5, 2015.
(DOC 83)

- CANTALICE, J.; PISCOYA.V.; SINGH, V.; YURI, J. S.; BARROS, F.; GUERRA,
S. Hydrology and water quality of a underground dam in a semiarid watershed. African
journal of agricultural research JCR, v. 11, série 8, 2016. (DOC 84)

- PISCOYA, V.; SINGH, V.; CANTALICE, J.; GUERRA, S.; CUNHA FILHO, M,;
RIBEIRO, C.; ARAUJO FILHO, R.; DA LUZ, E. L. Riparian Buffer Strip Width Design
in Semiarid Watershed Brazilian, Journal of Experimental Agriculture International v. 23,
série 3, 2018. (DOC 85)

- NASCIMENTO, A. F.; DA SILVA, T. O.; ARAUJO FILHO, R. N.; SAMPAIO, E.
V.; PEDROTTI, A.; GONZAGA, M. I.; PISCOYA, V. Producéo e aporte de carbono,
nitrogénio e fosforo na serapilheira foliar do parque nacional serra de Itabaiana. CIENCIA
FLORESTALJCR, v. 28, série 1, 2018. (DOC 86)

- FREITAS, J.R.; SANTSO, A.L.P.; PISCOYA, V.; CUNHA, A.L.X.; CUNHA FILHO, M.
Modelagem em séries temporais aplicados a nameros de notificacbes mensais de dengue
em Pernambuco. COINTER Il Congresso Internacional das Ciéncias Agrarias -
COINTER - PDVAGRO - Jo3o Pessoa - PB, v. 4, SERIE 3, 2018. (DOC 87)

- DUTRA, E.; ALENCAR, B.; GALDINO, J.; TABOSA, J.; MENEZES, R.; ARAUJO
FILHO, R.; PRIMO, D.; PISCOYA, V.; ANTUNES, J. First and Second Generation of
Ethanol Production for Five Sweet Sorghum Cultivars during Soft Dough Grain. Journal
of Experimental Agriculture International. v 25, série 2.2018. (DOC 88)
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PISCOYA, V.; SINGH, V.; CANTALICE, J.R.; CUNHA FILHO, M.; GUERRA, S;
RIBEIRO, C.; ARAUJO FILHO, R.; BEZERRA, S. Evaluating of Sediment Delivery
Ratio on Spatial and Temporal Variabilities in Semiarid Watershed Brazil. Journal of
Experimental Agriculture International. v 23, série 2. 2018. (DOC 89)

LUCENA, E.; DUTRA, E.; PEDROSA, E.; MENEZES, R.; TABOSA, J.; CARVALHO,
A.; ROLIM, M.; ARAUJO FILHO, R.; PRIMO, D.; ANTUNES, J.; PISCOYA, V.
Ethanol Production Potential from Sweet Sorghum Fertilized with Filter Cake and Vinasse
from the Sugarcane Industry. Journal of Experimental Agriculture International. v 24, série
4. 2018. (DOC 90)

PRIMO, D.; MENEZES, R.; ARAUJO FILHO, R.; SALES, A.; DUTRA, E.; SILVA, E.;
GRANGEIRO, R.; SAMPAIO, E.; DIAS, J.; PISCOYA, V.; CUNHA FILHO, M. Cotton
Growth and Nutrient Uptake after Rock Phosphate, Gliricidia Prunings or Chemical
Fertiliser Application in Soils of Semiarid Northeast Brazil. International Journal of Plant
& Soil Science. v. 24, série 5. 2018. (DOC 91)

GOMES, F.; PEDROTTI, A.; HOLANDA, F; ASSUNC}AO, S.; PISCOYA, V,;
ARAUJO FILHO, R.; DE OLIVEIRA, F.; CUNHA FILHO, M. Soil Mechanical
Resistance Penetration after Fifteen Years with Previous Crops and Tillage Systems and
Productivity of Green Corn Cob in Northeast Brazil. Journal of Experimental Agriculture
International v. 32, série 3, 2019. (DOC 92)

JUNIOR, J.; OLIVEIRA, M.; DIAS, J.; ARAUJO FILHO, R.; NETO, J.; GONCALVES,
S.; CUNHA FILHO, M.; PISCOYA, V.; FERNANDES, M.; HOLANDA, F;
PEDROTTI, A.; FILHO, R.; SOUZA, P. Physical Attributes of Soil in Different Forest
Cover in South of Tocantins. International Journal of Plant & Soil Science. v.31, série 2,
2019. (DOC 93)

CRUZ, D.V.; PISCOYA, V.; CUNHA FILHO, M.; CUNHA, A.L. Monitoramento da
demanda quimica de oxigénio baseado em grafico de controle ndo paramétrico NPEWMA-
SN. Revista Brasileira de Biometria. v.37, série 2, 2019. (DOC 94)
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- ARAUJO FILHO, R.; PRIMO, D.; DIAS, J.; MARINHO, J.; PISCOYA, V.; CUNHA
FILHO, M.; PIMENTEL, R.; FERNANDES, M.; PEDROTTI, A.; HOLANDA, F,;
GOMES, F. Effect of indolebutyric acid on rooting and budding of cuttings of Glyicidium
sepium. Journal of Environmental Analysis and Progress. v.4, série 4, 2019. (DOC 95)

- CUNHAFILHO, M.; CUNHA, A, L.; PISCOYA, V.; ARAUJO FILHO, R.; CRUZ, D.V,;
OLIVEIRA FILHO, E.; MOREIRA, G, R. Statistical Analysis with a Bayesian approach
to the hardy-weinberg equilibrium. Revista Brasileira de Biometria. v.38, série 5, 2020.
(DOC 96)

- FERNANDES, M.; PEREIRA, R.; DA SILVA, F.; ARAUJO FILHO, R.; DAYANE, L.;
PISCOYA, V.; CUNHA FILHO, M. Development of Anadenanthera colubrina Seedlings
Subjected to Different Doses of Coconut Powder and Arbuscular Mycorrhizal for
Rehabilitation of Mining Areas. International Journal of Plant & Soil Science. v.31, 2020.
(DOC 97)

- RUFINO DE FREITAS, J.; SANTIAGO, E.; RUFINO DE FREITAS, J.; DA SILVA, A.
S.; DE ARAUJO FILHO, R.; PISCOYA, V.; CUNHA FILHO, M.; Tendéncia espaco-
temporal do numero de casos de dengue em Pernambuco-Brasil. Research, Society and
Development. v. 9, n. 7, €526974427, 2020. (DOC 98)

2. Demais produces

Além dos 17 artigos em periodicos, publiquei 04 capitulos de livros, divulguei em
eventos cientificos 31 trabalhos completos. No presente Memorial farei apenas comentarios
sobre as tematicas da contribuigdo dos trabalhos publicados em congressos, simp0sios e demais
eventos de natureza cientifica. Eles englobaram principalmente temas relacionadas a Eroséo e
Producdo de sedimentos em bacias semiaridas. manejo e conservacao da agua e do solo, relagéo
solo- planta, modelos estatisticos, dindmica do carbono no solo além de outros assuntos

relacionados a area de recursos hidricos e manejo e conservagao do solo.
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2.1.

2.2.

Capitulos de livros

PISCOYA, V.; SINGH, V.; CANTALICE, J, R.; GUERRA, S.; CUNHA FILHO, M;
RIBEIRO, C.; ARAUJO FILHO, R.; DA LUZ, E.L. Riparian Buffer Strip Width Design
in Semiarid Watershed Brazilian. Advances and Trends in Agricultural Sciences Vol. 1.
Book Publisher International (a part of SCIENCEDOMAIN International), 2019, v.1,
Pags.9. https://www.youtube.com/watch?v=cJOkgJ2K8VvA (DOC 99)

PISCOYA, V.; SINGH, V.; CANTALICE, J.R.; CUNHA FILHO, M.; GUERRA, S
RIBEIRO, C.; ARAUJO FILHO, R.; BEZERRA, S. Evaluating of sediment delivery ratio
on spatial and temporal variabilities in semiarid watershed Brazil. Advances and Trends in
Agricultural Sciences Vol. 2. Book Publisher International (a part of SCIENCEDOMAIN
International), 2019, v.2, Pags.12. https://www.youtube.com/watch?v=fLWQ4-t8-Kk
(DOC 100)

DA LUZ, E. L.; PISCOYA, V.; CANTALICE, J. R. Elaboragéo da carta de vegetacdo
na representacdo da agricultura de sequeiro e caatinga arbustiva e semi-arbustiva na bacia
hidrogréfica do riacho do jacu. Agronomia: Jornadas Cientificas - capitulo 1 v. 2. P4gs.9-
14. 2020. (DOC 101)

DA CRUZ, D.V.; CUNHA FILHO, M.; CUNHA XAVIER, A.L.; PISCOYA, V.,
ARAUJO FILHO, R.; MOREIRA, G. Ajuste de modelos néo lineares para altura de clones
de Eucalyptus. Tépicos em Ciéncias Agrarias, vol. 5, cap.4 pag.40. Editora Poisson. 2020
(DOC 102)

Apostilas didaticas

PISCOYA, V. Tipos e qualidade de mudas. Universidade Federal Rural de Pernambuco,
Recife, 20 pags. 1983. (DOC 103)

PISCOYA, V. Carvédo vegetal. Universidade Federal Rural de Pernambuco, Recife, 20
pégs.1984. (DOC 104)
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PISCOYA, V. Problemas e solugdes da exploracdo florestal na américa latina, Recife,
mar¢o 2002. (DOC 105)

3. Participagdo em comissOes editoriais, revisdes de revistas cientificas e consultoria de

projetos

e

pesq

O conhecimento adquirido nas atividades relativas as minhas linhas de pesquisa contribuiu
para que fosse convidado para emitir parecer em artigos de outros pesquisadores e
consultoria de projetos junto a 6rgao de fomento listadas a seguir, informando o periodo.

Periddico: Revista Arvore- Sociedade de InvestigacGes Florestais, a partir de Julho 2002.
(DOC 106)

Consultor de Projetos junto a Fundacdo de Apoio a pesquisa e a Inovacdo Tecnoldgica do
Estado de Sergipe- FAPITEC/SE, a partir de 19 de maio de 2016. (DOC 107)

Participacdo em congressos, simp0sios, seminarios, encontros e semanas

Eventualmente venho participando de eventos que proporcionam algum debate entre

uisadores e estudantes em torno de temas de interesse para o desenvolvimento do

conhecimento cientifico.

| SIMPOSIO BRASILEIRO SOBRE ALGAROBA - | SBSA no periodo de 5 a 7 de
outubro de 1982. (DOC 108)

IV CURSO DE ATUALIZAQAO SOBRE SISTEMAS DE EXPLORAQAO E
TRANSPORTE FLORESTAL no periodo de 04 a 08 de Julho de 1983. (DOC 109)

50 CONGRESSO FLORESTAL BRASILEIRO no periodo de 23 a 28 de novembro de
1986. (DOC 110)

| SIMPOSIO NACIONAL SOBRE POLITICA DE DESENVOLVIMENTO
FLORESTAL no periodo de 24 a 26de novembro de 1987. (DOC 111)
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- SIMPOSIO SOBRE EXPLORAQAO E TRANSPORTE, ERGONOMIA E
SEGURANCA EM REFLORESTAMENTOS no periodo de 05 a 10 de abril de 1987.
(DOC 112)

- 1 CONGRESSO DE INICIACAO CIENTIFICA DA UFRPE com apresentacio de
trabalho Levantameto preliminar da exploracdo e transporte de Bambusa vulgaris
(Bambu) na fazenda Garapu- Goiana — PE no periodo de 20 de dezembro de 1991. (DOC
113)

- CAPACITACAO TECNICA EM CABOS DE ACO E LACOS (participante) no
periodo de 04 de julho de 1995. (DOC 114)

-V AGRINORDESTE SEMINARIO SOBRE A MODERNIZAQAO DO SETOR
PRIMARIO DA ECONOMIA NORDESTINA no periodo de 13 e 14 de agosto de 1997.
(DOC 115)

- VI AGRINORDESTE- SEMINARIO SOBRE A MODERNIZAQAO DO SETOR
PRIMARIO DA ECONOMIA NORDESTINA no periodo de 20 e 21 de agosto de 1998.
(DOC 116)

- VII AGRINORDESTE (participante) no periodo de 05 e 06 de agosto de 1999. (DOC
117)

- VIII AGRINORDESTE (participante) no periodo de 14 a 15 de setembro de 2000.
(DOC 118)

- VIl JORNADA DE ENSINO, PESQUISA E EXTENSAO DA UNIVERSIDADE
FEDERAL RURAL DE PERNAMBUCO com apresentagdo de trabalho
Cronometragem da derrubada de Eucaliptos em Vitéria de Santo Antéo, distrito
de Bonanca - PE. 2007 (Congresso). (DOC 119)
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- VIl JORNADA DE ENSINO, PESQUISA E EXTENSAO DA UNIVERSIDADE
FEDERAL RURAL DE PERNAMBUCO com apresentacdo de trabalho Estudo
preliminar para o dimensionamento das Industrias de beneficiamento da madeira
serrada em Pernambuco. 2007 (Congresso). (DOC 120)

- VIIl JORNADA DE ENSINO, PESQUISA E EXTENSAO DA UNIVERSIDADE
FEDERAL RURAL DE PERNAMBUCO com apresentagdo de trabalho
Caracteristicas experimentais de artigos cientificos em fisica do solo publicados na
Revista Brasileira de Ciéncia do Solo. 2008 (Congresso). (DOC 121)

- XXXI Congresso Brasileiro de Ciéncia do Solo com apresentagdo de trabalho
Caracteristicas quimicas de dois solos incubados com niveis crescentes de vinhaca.
2007. (Congresso) (DOC 122)

- | CONEFLOR.com apresentacdo de trabalho Estudo da intensidade de ruido na
industria de beneficiamento da madeira em gravata. 2007 (Simpdsio) (DOC 123)

- IX JORNADA DE ENSINO, PESQUISA E EXTENSAO DA UNIVERSIDADE
FEDERAL RURAL DE PERNAMBUCO com apresentacdo de trabalho Medicéo da
descarga sélida em suspensdo da bacia hidrografica do rio Capibaribe. 2009
(Congresso). (DOC 124)

- XVIII REUNIAO BRASILEIRA DE MANEJO E CONSERVAQAO DO SOLO E DA
AGUA - com apresentacdo de trabalho Qualidade da agua de irrigacdo e do lencol
freatico de duas barragens subterraneas na bacia hidrogréfica do Jacu — Serra Talhada-
PE. 2010 (Encontro). (DOC 125)

- X JORNADA DE ENSINO, PESQUISA E EXTENSAO-SEMANA NACIONAL DE
CIENCIA E TECNOLOGIA com apresentacéo de trabalho Taxas de eros&o em parcelas
experimentais sob presenca e auséncia de cobertura vegetal. 2010 (Congresso). (DOC
126)
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- X JORNADA DE ENSINO, PESQUISA E EXTENSAO-SEMANA NACIONAL DE
CIENCIA E TECNOLOGIA com apresentacio de trabalho Parametros da distribuicio
do tamanho das particulas e forma da curva granulométrica de sedimentos do riacho
jacu. 2010 (Congresso). (DOC 127)

- X JORNADA DE ENSINO, PESQUISA E EXTENSAO-SEMANA NACIONAL DE
CIENCIA E TECNOLOGIA com apresentacdo de trabalho Medic&o da producio de
sedimentos da bacia hidrografica do rio Capibaribe.2010 (Congresso). (DOC 128)

- XXXIIl CONGRESSO BRASILEIRO DE CIENCIA DO SOLO - SOLOS NOS
BIOMAS BRASILEIROS: SUSTENTABILIDADE E MUDANCAS CLIMATICAS
com apresentacdo de trabalho Caracterizacdo de parametros fisico-hidricos de uma
tipica bacia do semiarido pernambucano. 2011 (Congresso). (DOC 129)

- XI JORNADA DE ENSINO, PESQUISA E EXTENSAO- SEMANA NACIONAL DE
CIENCIA E TECNOLOGIA com apresentacao de trabalho Producéo de sedimentos da
micro bacia do jacu-semiarido Pernambucano. 2011 (Congresso). (DOC 130)

- XI JORNADA DE ENSINO, PESQUISA E EXTENSAO- SEMANA NACIONAL DE
CIENCIA E TECNOLOGIA com apresentacdo de trabalho Taxa de entrega de
sedimentos da micro bacia do riacho jacu-semiarido pernambucano.2011 (Congresso).
(DOC 131)

- XIX REUNIAO BRASILEIRA DE MANEJO E CONSERVAQAO DO SOLO E DA
AGUA com apresentacio de trabalho Influencia da vazdo na condutividade elétrica da
agua de irrigacdo de barragem subterrdnea localizada na regido semiarida de
Pernambuco. 2012 (Encontro). (DOC 132)

- 8 SIMPOSIO BRASILEIRO DE CAPTAC;AO E MANEJO DE AGUA DE CHUVA
com apresentacdo de trabalho Implantacdo de barragem subterrnea e avaliagéo da
qualidade da agua na bacia hidrografica semiarida do Jacu, Serra Talhada-PE. 2012
(Simpdsio). (DOC 133)

42



MEMORIAL DESCRITIVO Victor Casimiro Piscoya

- 57a REUNIAO ANUAL DA RBras com apresentacdo de trabalho Modelo de
Distribui¢do dos dados Hidrossedimentométricos da Bacia Hidrografica do Riacho Exu
no Semiarido Pernambucano.2012 (Reunido). (DOC 134)

- X ENCONTRO NACIONAL DE ENGENHARIA DE SEDIMENTOS com
apresentacdo de trabalho Multivariate analysis of sediment transport in Capibaribe
River. 2012 (Encontro). (DOC 135)

- XIlI JORNADA DE ENSINO, PESQUISA E EXTENSAO com apresentacdo de
Trabalho Determinacdo da producéo de sedimentos através do Bed Load Hand no riacho
Exu Semiarido Pernambucano.2012 (Congresso). (DOC 136)

- XII JORNADA DE ENSINO, PESQUISA E EXTENSAO com apresentacido de
Trabalho Regresdo logistica em um estudo de caso da mortalidade de idosos
necropsiados a cidade do Recife. 2012 (Congresso). (DOC 137)

- XIlI JORNADA DE ENSINO, PESQUISA E EXTENSAO com apresentacido de
Trabalho Taxa de entrega de sedimentos de uma tipica bacia semiarida pernambucana.
2012 (Congresso). (DOC 138)

- XIIl JORNADA DE ENSINO, PESQUISA E EXTENSAO com apresentacdo de
trabalho Caracterizagdo preliminar de vogoroca localizada na bacia hidrogréafica do
riacho Exu, semiarido de Pernambuco.2013 (Congresso). (DOC 139)

- XIIl JORNADA DE ENSINO, PESQUISA E EXTENSAO com apresentacdo de
Trabalho Andlise granulométrica preliminar de Vogoroca em uma bacia hidrogréfica do
semiarido.2013 (Congresso). (DOC 140)

- XXXIV CONGRESSO BRASILEIRO DE CIENCIA DO SOLO com apresentacdo de

trabalho Hidraulica do escoamento e transporte de sedimentos em entressulcos e em

sulcos em Cambissolo Haplico ambiente semiérido.2013 (Congresso). (DOC 141)
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- 140 Congresso Brasileiro de Geologia de Engenharia Ambiental com apresentagédo de
trabalho Propostas de acdes para avaliacdo do desempenho de biotécnicas na protegdo
e conservacgdo de taludes em aterro sanitario urbano. 2013(Congresso). (DOC 142)

- Feira de Informac6es em Agropecuéria e conhecimentos gerais- Colégio Agricola dom
Agostinho de Ikas com apresentagdo de trabalho Avaliacdo da perda do solo e &gua em
diferentes declividades e cobertura vegetal sob condicGes de chuva natural. 2013 (Feira
informacgGes). (DOC 143)

- SEMINARIO Manejo conservacionista do solo em bacias hidrograficas no contexto das
mudancas climéticas, na qualidade de ouvinte.2013 (Seminario). (DOC 144)

- XVII SEMINARIO DE ATUALIZACAO EM SISTEMAS DE COLHEITA DE
MADEIRA E TRANSPORTE FLORESTAL na qualidade de participante. 2014.
(Seminario). (DOC 145)

- XIV JORNADA DE ENSINO, PESQUISA E EXTENSAO com apresentacdo de
trabalho Avaliacdo de curva-chave (altura da lamina de escoamento x vazéo) e
concentracdo de sedimentos em suspensao da bacia hidrografica do rio Ipojuca. 2014,
(Congresso). (DOC 146)

- XIV JORNADA DE ENSINO, PESQUISA E EXTENSAO com apresentacdo de
trabalho Levantamento preliminar de espécies potenciais para reposi¢cdo de faixa ciliar
no semiérido Pernambucano. 2014. (Congresso). (DOC 147)

- XIV JORNADA DE ENSINO, PESQUISA E EXTENSAO com apresentacdo de
trabalho Espécies de Myxomycetes suculenticulas ocorrentes em regido do Agreste
Paraibano. 2014.(Congresso). (DOC 148)

- XV JORNADA DE ENSINO, PESQUISA E EXTENSAO com apresentacdo de
trabalho Levantamento de doencas fungicas em folhagens de mudas florestais
produzidas no viveiro florestal da Compesa. 2015 (Congresso) (DOC 149)
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XVI JEPEX- INOVAQAO TECNOLOGICA EM ENSINO PESQUISA E EXTENSAO
com apresentacao de trabalho Levantamento de doencas flngicas em mudas de Oxandra
Reticulata MAAS. 2016 (Congresso). (DOC 150)

XVI JEPEX- INOVAQAO TECNOLOGICA EM ENSINO PESQUISA E EXTENSAO
com apresentacao de trabalho Manchas foliares associadas a mudas de Eschweira Ovata
Mart. produzidas em viveiros florestais. 2016 (Congresso). (DOC 151)

XVI JEPEX- INOVAQAO TECNOLOGICA EM ENSINO PESQUISA E EXTENSAO
com apresentacdo de trabalho Efeitos de diferentes substratos na germinagdo de mudas
de Micandra Elata Mull. 2016 (Congresso). (DOC 152)

XVI JEPEX- INOVAQAO TECNOLOGICA EM ENSINO PESQUISA E EXTENSAO
com apresentacdo de trabalho Levantamento de fungos endoliticos associados a
sementes de Caesalpinia echinata Lam. 2016 (Congresso). (DOC 153)

XVI JEPEX- INOVAQAO TECNOLOGICA EM ENSINO PESQUISA E EXTENSAO
com apresentacdo de trabalho Incentivo ao uso racional de plantas medicinais. 2016
(Congresso). (DOC 154)

| CONGRESSO INTERNACIONAL DAS CIENCIAS AGRARIAS. COINTER-
PDVAGRO com apresentacdo de trabalho Elaboracdo da carta de vegetacdo na
representacdo da agricultura de sequeiro e caatinga arbustiva e semiarbustiva na bacia
hidrografica do riacho Jacu.2016 (Congresso). (DOC 155)

XVIlI  JEPEX- INOVAQAO TECNOLOGICA EM ENSINO PESQUISA E
EXTENSAO com apresentacdo de trabalho Levantamento de fungos fitopatogénicos
em mudas de Himatanthus Phagedaenicus mart produzidas em viveiros florestais. 2017
(Congresso). (DOC 156)

45



MEMORIAL DESCRITIVO Victor Casimiro Piscoya

- XVII JEPEX- INOVAQAO TECNOLOGICA EM ENSINO PESQUISA E
EXTENSAO com apresentacio de trabalho Efeitos da compactacdo do solo no
desenvolvimento de mudas florestais. 2017 (Congresso). (DOC 157)

- XVII JEPEX- INOVAGCAO TECNOLOGICA EM ENSINO PESQUISA E
EXTENSAO com apresentacio de trabalho Comportamento de sementes de esséncias
florestais ao armazenamento. 2017 (Congresso). (DOC 158)

- XVII JEPEX- INOVAQAO TECNOLOGICA EM ENSINO PESQUISA E
EXTENSAO com apresentacio de trabalho Germinacdo de sementes de Caesalpinia
Peltophoroides em diferentes substratos. 2017 (Congresso). (DOC 159)

- XVII JEPEX- INOVAQAO TECNOLOGICA EM ENSINO PESQUISA E
EXTENSAO com apresentacio de trabalho Crescimento de mudas de Canafistula em
diferentes substratos organicos. 2017 (Congresso). (DOC 160)

- XVII JEPEX- INOVACAO TECNOLOGICA EM ENSINO PESQUISA E
EXTENSAO com apresentacdo de trabalho Taxa de entrega de sedimentos na bacia
semiarida do rio Pajel. 2017 (Congresso). (DOC 161)

- XVII JEPEX- INOVAC}AO TECNOLOGICA EM ENSINO PESQUISA E
EXTENSAO com apresentacdo de trabalho Determinacio dos parametros fisico-
hidricos da bacia hidrografica semiarida do rio Exu. 2017 (Congresso). (DOC 162)

- XVIlI JEPEX- INOVAQAO TECNOLOGICA EM ENSINO PESQUISA E
EXTENSAO com apresentacio de trabalho Analise de componentes principais para

classificagéo do azeite de oliva virgem. 2017 (Congresso). (DOC 163)
- XVIlI JEPEX- INOVAQAO TECNOLOGICA EM ENSINO PESQUISA E

EXTENSAO Producéo de mudas de esséncias florestais em diferentes substratos. 2017
(Congresso). (DOC 164)
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- PPG EM BIOMETRIA E ESTATISTICA APLICADA/UFRPE. Participacdo em
palestra Automatic acquisition of body structure in 3D. 2017 (Palestra) (DOC 165)

- PPG EM BIOMETRIA E ESTATISTICA APLICADA/UFRPE. Participacio em
palestra Entropy theory and its application in water engineering.2017 (DOC 166)

- PPG EM BIOMETRIA E ESTATISTICA APLICADA/UFRPE. Participacio em
palestra Entropy-Based Modeling. PPGBE/UFRPE 2017 (Palestra) (DOC 167)

- 62 Reunido Anual da RBras 17 PDVAGRO com apresentacdo de trabalho Anélise
Estatistica com Enfoque Bayesiano para o equilibrio de Hardy-Weinberg 2017
(Reuni&o) (DOC 168)

- COINTER_PDVAgro com apresentacdo de trabalho Modelagem em séries temporais
aplicados a numeros de notificacbes mensais de Dengue em Pernambuco. 2018
(Congresso) (DOC 169)

- PPG EM BIOMETRIA E ESTATISTICA APLICADA/UFRPE. Participacdo na
qualidade de ouvinte na palestra Characterization and Analysis of time series by
quantifiers based on Information theory. 2018. (Palestra) (DOC 170)

- 63a Reunido Anual da Regido Brasileira da Sociedade Internacional de Biometria com
apresentacdo de trabalho Estudo comparativo de trés modelos diferentes ndo lineares
para a caracteristica de ganho de peso em bovinos de corte da raga Sindi. 2018 (Reunido)
(DOC 171)

- PARTICIPACAO NO Il SIMPOSIO SOBRE AVALIACAO INSTITUCIONAL
UFRPE, A AUTOAVALIACAO NA ORDEM DO DIA: GRADUACAO E POS
GRADUACAO. 2019 (Simpdsio) (DOC 172)

- FIEPE AMBIENTAL - Desafios socioambientais de SUAPE, participagdo como
ouvinte. 2019 (Reunido). (DOC 173)
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FIEPE AMBIENTAL- A logistica reversa de eletroeletrdnicos participacdo como
ouvinte. 2019 (Reuniédo) (DOC 174)

FADURPE- Seminério de sustentabilidade ambiental e agronegdcio participacdo Como
ouvinte 2019 (Seminario) (DOC 175)

PPG EM BIOMETRIA E ESTATISTICA APLICADA/UFRPE participacdo na
qualidade de ouvinte da palestra Recuperacdo hidro ambiental com técnicas de
bioengenharia de solos. 2019 (Palestra). (DOC 176)

IV. ATIVIDADES DE EXTENSAO

Apesar de apresentar um perfil académico para a pesquisa desempenhei algumas

atividades de extensdo e pude colaborar com a divulgacdo/interacdo do conhecimento

produzido na UFRPE com a sociedade, com vistas a melhoria da qualidade de vida da

populacdo. Coordenei projetos de extensdo, orientando estudantes de graduacao.

1. Comissdes de Extensdo na UFRPE e Projetos de extensdo

Palestrante no 11 SIMPOSIO DE ASSUNTOS FLORESTAIS no periodo de 10 a 13 de
maio de 1982. (DOC 178)

Participacdo do | ENCONTRO DE DIRIGENTES DA UFRPE no periodo de 15 a 17
de julho de 1983. (DOC 179)

COORDENADOR DOS CURSOS DE EXTENSAO EM MANEJO DE AREAS
SILVESTRES no periodo de 9 a 14 de maio de 1983 e MELHORAMENTO
GENETICO FLORESTAL no periodo de 25 a 30 de abril de 1983. (DOC 180)

Participagdo como membro da Comissao Permanente de Extensdo do Departamento de

Tecnologia Rural da Universidade Federal Rural de Pernambuco. A partir de
20/03/1990. Portaria. No 05/1990 (DOC 181)
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- Participacdo como membro da Comissdo Permanente de Extensdo do Departamento de
Tecnologia Rural da Universidade Federal Rural de Pernambuco. a partir de
28/06/1990. Portaria. No 08/1990 (DOC 182)

- Participagcdo como membro da Comissdo Permanente de Extensdo do Departamento de
Tecnologia Rural da Universidade Federal Rural de Pernambuco. a partir de
05/03/1991. Portaria. No 02/1991(DOC 183)

- | SEMINARIO DE INTRODUQAO AS PESQUISAS DE TECNOLOGIA DE
PRODUTOS FLORESTAIS E EXPLORAQAO E TRANSPORTE DE MADEIRA, no
periodo de 20 de marc¢o de 1992. (DOC 184)

- Participagcdo como palestrante na 1l Semana de Engenharia Florestal ministrando o

minicurso sobre uso da motosserra no periodo de 8 a 11 de julho de 1997. (DOC 185)

- Participagcdo como membro da Comissdo Permanente de Extensdo do Departamento De
Tecnologia Rural da Universidade Federal Rural de Pernambuco. a partir de
05/01/1999. Portaria. No 03/1999 (DOC 186)

- Coordenador do minicurso Conhecimentos da Motosserra e técnicas de corte em 17 a
20/11/1999.Resolugéo No 62/2000. (DOC 187)

- Participagcdo como membro da Comissdo Permanente de Extensdo do Departamento de
Tecnologia Rural da Universidade Federal Rural de Pernambuco. a partir de

12/09/2000. Portaria. No 015/2000 (DOC 188)

- Coordenador do Curso “Conhecimentos da Motosserra e técnicas de corte” em 06 a
11/11/2000. Resolucdo. No 143/2001 (DOC 189)

- Coordenador do projeto de extensdo Tecnologia da utilizacdo da madeira no periodo de
10 a 17 de novembro de 2002. (DOC 190)
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Coordenador do curso Conhecimentos da Moto-serra e técnicas de corte em 25 a
29/03/2002. Decisdo. No01/2002. (DOC 191)

Elaborador do projeto de Atividades de Extensdo “Tecnologia, Comunicacdo Arte e
Cultura” (TECARTE) elaborado pela Comissdo Permanente de Extensdo, 05/04/2002,
Deciséo. N0020/2002. (DOC 192)

Coordenador do projeto Tecnologias da utilizacdo da madeira: “Fabricagdo dos
Compensados de 28/11/2002. (DOC 193)

Coordenador do Projeto de Extensé@o “Bambu: cultura, utilizagdo e perspectivas para a
regido do Nordeste, a serem desenvolvidas na 620 Exposicdo de Animais e Produtos
Derivados em 30/09/2003. Decisdo. No 025/2003. (DOC 194)

Professor ministrante da disciplina de Lingua Espanhola no curso de Auxiliar de
Servicos de Bar, Cozinha e Restaurante através do convénio de Extensdo
UFRPE/MAME, no periodo de 09/10/2003 a 10/11/2003 com 90 horas de aula. (DOC
195)

Membro da comissdo de Elaboracdo de Normas para Gestdo de Cursos de Extensao.
Portaria. No043/2005. (DOC 196)

Participou do curso de extensdo Analise de perigos e pontos criticos de controle no
periodo de 11 a 15 de julho de 2005. (DOC 197)

Palestrante no minicurso Utilizacdo de Motosserra, na semana de engenharia florestal
no periodo de 23 a 25 de agosto de 2005. (DOC 198)

Coordenador do Projeto de extenséo intitulado: “Lixo: utilizag&o dos recursos florestais

na sustentabilidade das familias de baixa renda” no periodo de 11 a 19 de novembro de
2006. (DOC 199)
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- Coordenador do Projeto de extensdo intitulado. Utilizagdo dos recursos florestais na
sustentabilidade das familias de baixa renda no periodo de 11 a 19 de novembro de
2006. (DOC 200)

- Coordenador do Projeto de extensdo intitulado. Conhecimentos basicos da preservacao
de madeiras no periodo de 11 a 19 de novembro de 2006. (DOC 201)

- Participagcdo como membro da Comissdo Permanente de Extensdo do Departamento de
Tecnologia Rural da Universidade Federal Rural de Pernambuco. a partir de
22/03/2011. Portaria. No 01/2011. (DOC 202)

- Participagcdo como membro da Comissdo Permanente de Extensdo do Departamento de
Tecnologia Rural da UFRPE, Portaria No 32/2013 a partir de 12 de novembro de 2013.
(DOC 203)

- Coordenador do Projeto de Extensdo “Bambu: cultura, utilizacdo e perspectivas para a
regido do Nordeste, a serem desenvolvidas na Exposicdo de Animais e Produtos
derivados em 11 a 18/11/ 2007 e como colaboradores os alunos: Deyse Almeida Lins,
Wagener Antdnio Barata, Glaidase Danielle Dutra de Alcéntara Santos, Josemario
Lucena da Silva, José Ageu Brito de Barros Junior, Ménica Cecilia Borba de Araujo
Novaes. Resolucdo. No 245/2013(DOC 204)

- Participagcdo como membro da Comissdo Permanente de Extensdo do Departamento de
Tecnologia Rural da Universidade Federal Rural de Pernambuco. a partir de
12/11/2013. Portaria. No 035/2013. (DOC 205)

- Participagdo como avaliador de apresentacdes painel, da XIIl Jornada de Ensino,
Pesquisa e Extensdo da UFRPE (JEPEX 2013) realizada no periodo de 09 a 13 de
dezembro de 2013. (DOC 206)

- Participagdo em treinamento para SCDP realizado no Departamento de Educagdo da
UFRPE- RECIFE no dia 31 de outubro de 2016- SUGEPE. (DOC 207)
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- Participagdo no projeto de extensdo “Producdo orgénica e agroecologia no sertdo do
Pajel/PE” UFRPE/ IFECETPE em 2017 a 2018. Declaracdo. (DOC 208)

2. Palestras técnicas e seminarios de extenséo

- Palestra proferida no “Il Simpésio de Assuntos Florestais”, realizado pelo curso de
Engenharia Florestal da UFRPE, no periodo de 10 a 13 de maio de 1982. (DOC 209)

- Palestra proferida sobre “Técnicas de Andlise de Sistema aplicadas a colheita e
transporte de madeira” ao Departamento de Boténica do centro de Ciéncias Biologicas
da UFPE na disciplina Botanica Econémica em 06/11/2000. (DOC 210)

- Palestra proferida na V SEMANA DA ECOLOGIA DA UFRPE SOBRE O TEMA
AGUA: ECOLOGIA, GESTAO E CONSERVACAO com a mesa redonda intitulada:
Agricultura irrigada e gestdo de recursos hidricos com a integracdo do meio
ambiente em 20 de novembro de 2013. (DOC211)

V. ATIVIDADES ADMINISTRATIVAS

Sendo docente do Magistério Superior, em regime de Dedicacdo Exclusiva, sempre
colaborei administrativamente, assumindo cargos administrativos praticamente desde a minha
posse na UFRPE e participando de comissdes. Considero como ponto alto da minha
participacdo nas atividades administrativas da UFRPE, o periodo em que atuei, como Diretor
do Departamento de Tecnologia Rural - DTR/UFRPE, no Campus Sede Dois Irméos em Recife
- PE.

1. Cargos administrativos
- Vice coordenador do curso de Engenharia Florestal/UFRPE no periodo de novembro de
1982 a novembro de 1984. Portaria 157/82-GR (DOC 212)

- Executor do Convénio SUBIN/UFRPE Portaria 064/82 no periodo de novembro de
1982 a novembro de 1983. Portaria 147/82-GR. (DOC 213)

- Suplente de supervisor de area de Floresta/lUFRPE no periodo de fevereiro de 1983 a

Fevereiro de 1983. Portaria 04/83-DEPA (DOC 214)
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- Suplente de supervisor de area de Mecanica Agricola/ UFRPE a partir de abril de 1988.
Portaria 02/88 (DOC 215)

- Supervisor de &rea de Mecanica Agricolay/DTR/UFRPE no periodo de 30 de junho de
2000 a 30 de junho de 2002, 30 de junho de 2000. Portaria 07/2000. (DOC 216)

- Substituto eventual do curso de Gastronomia e Seguranca Alimentar, a partir de 27 de
setembro de 2004 Portaria No 722/2004-GR em 14 de dezembro de 2004. (DOC217)

- Supervisor de &rea de Mecanica Agricola DTR/UFRPE por 2 anos a partir de 03 de
agosto de 2005 a 03 de agosto de 2007. Portaria 034/2005.(DOC 218)

- Diretor Pro — Tempore do DTR/UFRPE a partir de 01 de abril de 201. Portaria No
350/2016-GR. (DOC 219)

- Fiscal do Convénio de Cooperacdo Técnica, Cientifica e Financeira entre o Tribunal de
Contas do Estado de Pernambuco e a Universidade Federal Rural de Pernambuco, em
10 de agosto de 2017. Portaria. No 969/2017- GR. (DOC 220)

- Coordenador da Cooperacdo Internacional 2018 — 2021 (ERASMUS +) entre a
Universidade Federal Rural de Pernambuco e a Universidade Transilvania de Brasov-
Roménia. 16.12.2019. (DOC 221)

2. Participacéo em colegiados, conselhos, camaras, comissoes e outros
- Membro da comissdo de reformulacdo da resolugdo No 057/88 —C.U- do capitulo V,
grupo 11 referente as pontuacdes das atividades de ensino, pesquisa e extensdo em 31
de agosto de 2000. Portaria 014/2000-08-31 (DOC 222)

- Membro da comissao de reforma curricular do curso de Engenharia Florestal no periodo
de outubro de 2000 a outubro de 2001. (DOC 223)
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Membro do colegiado de coordenacdo didatica do curso de engenharia Florestal,
Portaria. No 592/2002-GR, de 19 de dezembro de 2002. (DOC 224)

Membro da comissdo de criagdo do curso de Gastronomia e Seguranca
Alimentar/UFRPE no periodo de abril de 2004 a abril de 2005. Portaria 223/04-GR
(DOC 225)

Membro da comissdo de processo disciplinar no periodo de fevereiro de 2006 a agosto
de 2006. Portaria 071/2006-GR (DOC 226)

Membro do colegiado de coordenagdo didatica do curso de Gastronomia e Seguranca
Alimentar Portaria No 932/2006-GR em 28 de novembro de 2006. (DOC227)

Membro da comissédo de Avaliacdo de Desempenho Docente de Magistério Superior
(Estagio Provatorio) Portaria No 36/2013 de 12 de novembro de 2013. (DOC228)

Presidente da comissdo de Acompanhamento das demandas do Departamento de
Tecnologia Rural Portaria No 07/2014 em 28 de janeiro de 2014. (DOC229)

Membro da comissdo de desempenho docente no periodo de novembro de 2013 a
novembro de 2015. (DOC 230)

Membro da comissdo de pesquisa do DTR/UFRPE no periodo de novembro de 2013 a
novembro de 2015. Portaria 035/2013. (DOC 231)

Membro da comissdo pedagdgica da criacdo do curso de engenharia ambiental
dezembro de 2013 a dezembro de 2015. (DOC 232)

Membro avaliador dos artigos apresentados no IV Encontro Pernambucano de Residuos

Sélidos e 11 Congresso Brasileiro de Residuos Solidos realizados em 05 e 06 de agosto
de 2015 na UFRPE. (DOC 233)
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- Membro da Comisséo para elaboracdo do Regimento Interno do DTR/UFRPE em 02 de
Junho de 2016. Portaria No 14/2016. (DOC 234)

- Presidente da comissdo para tratar assuntos relacionados ao curso de graduagdo em
Engenharia Ambiental da UFRPE. Portaria No 03/2017. (DOC 235)

- Membro da Comisséo de pesquisa do DTR/UFRPE em 31 de agosto de 2017.Portaria
No 035/2017 (DOC 236).

- Membro da Comissdo de Avaliagdo de Desempenho Docente do Magistério Superior
(Estégio Probatdrio do Departamento de Tecnologia Rural) em 27 de novembro de
2017. Portaria No 057/2017. (DOC 237)

- Membro da Comisséo de Abreviacdo de curso de graduacdo em Agronomia, de acordo
a Instrugdo Normativa No 001/2013-GR em 24 de setembro de 2019. Portaria 02/2019
(DOC 238)

CONSIDERACOES FINAIS E CONCLUSAO

Este memorial procurou revelar a trajetéria da minha vida académica na UFRPE. Tentei
demonstrar que tenho participado efetivamente do ensino, pesquisa, extensdo e administracao
da UFRPE. Acredito que foi possivel perceber a valiosa contribuicdo na formacdo de estudantes
de graduacdo e de pds-graduacdo, na publicacdo e divulgacdo dos resultados das pesquisas
desenvolvidas, como também, e no dever funcional de desempenhar atividades administrativas
para viabilizar o papel social da UFRPE.

Desta forma, espero ter atingido os requisitos necessarios para fazer jus a progressao
para Professor Titular do Magistério Superior no DTR/UFRPE.

——

Y

Prof. mmfro Piscoya
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27 - ROLDAD DE SIQUEIRA FOMTES .

28 -~ THEREZINKA FONSECA DOS SANTOS ALeunumuc
29 - WALDENICE VALENTL OE BLBUQUEROUE

Srof. ¥elde Mollidsy Mrw ferraire
PORTIRII NR 838/82-GR, DE 15 DL »&7L0 N 1932 :
¢ 0.REITOR DA UNIVERSICRDE FEDERAL nu('AL GE PERMA®BUCO,
70 ueo de sums stribuicdes e com fundersnbs no de Becrsto
n? 85,712, de 16 dez fevereiro de 1581, e Portmrin lL nt 330 de 04
ds maio de 1581, ® o Parscar da COPEX no Provervo UMRYL n? 1855/82: -
‘ RESOLVES
. - Concedar Progressio Vertinal, ne Trhele Pazreonente deg
ta. Univlrududa Federal Rural de Percaciuca, de.clzcen Cy rafsréncis
4 para s clases D, referencls 1, da Cluso~ dn Profsvoer w Tnsino de
12 @ .22 Graus, do Colegioc de 20 Grew “Dom Agortinhs 1v' B ) .
"1 < IVAN DA COSTA 52174, © partir d¢ 12 ds jeneirs do
corrente ano.
Prof. Kaldo Nelliday Pires Ferréirs

>3

DC 13 TE PARGCO.DE 1792
nT_PERMANBUCD,

- PORTARIA N© 039/82-GR,
‘ % 0 REITOR DA UNIVERSICADE FEDERAL SuF™!
.- no uso de sues atribuicoss ® coe funderonto no - C ' da Docreto
" nt BS5.712, de 16 de Pevarsiro de 1961, & vannu 0 “ne 330 de 02

de seio de 1981, ® o Psrecer de COPEN ng Fionrovg UFRDE no 1£55/92¢

RES U L VE:

Conceder Progressno Herizuatnl. na Tabels Peraanente
deste Universidade Federsl Rursl de Pgrnawbucy, de cleose Gn Profes
sor de Ensino de 1 e 20 Graue,do Coligic e 29 Grau *Dom Agostinha
Ikas®, sos docantes mbeixo r-hcionndou, o o pertir de 10 de Jansle
ro de corrente snot .

de referdncia 1 pare a rofardncia 2 ds.classs D, &

CLAYTON ANDERSON DE AZEVEDOD
GILDO DE, ALMEIOR FaLcRo

J0R0 GOMES DE FREITAS

J0RD LINS DE ALBUQUERQUE

JOSE ARIMATEAS DE CARVALHO
LIGIA HXbRS DE ANDRADE SUKAR
MABEL DA

MARTA LUIZ! r:nn:ma Dl ROCHA
MARILENE HARCAL FREIRE

MOACIR GOHMES SOBREIRA TILH
SEVERING CAVALCANTI DE ALSUQUEROUE. -

. Prof. Neldo Heliidoy Pires Ferreire.
PORTARIA N8 040/82-GR, DE 16 DE MARGO DE 1982
& 0 REITOR DA UNIVERSIDADE FEDERAL RURAL DE PERKRMBUCD,
no uso de competéncim que lhe confers o Poragrefo unice do nartigo
79 do Decreto n% 85.4687/80, & tendo em viste e homologecEo dons res
sultedos das concursas nUblicos reslizados pers provimonto na tote-
goris funcional de Profassot de Ensing 5up'rler, publicede no Dis=-
_un Oficiel de Uniad de 11,03.82, Segasc I,
RESOL VE) g
1 - Admritir, soch o regime da lnglnlscnu znhalqutl, (1]
condidatos abaixo relacionedos, hcbllltedo- se conturse publico de
proves o t{tulos pars o smprego de PROFESSOR ASSISTENTE, refardncis
01, deste Universidade, no Depsrtemento de fgrohomia, se vagea ori-
9inadme de rosciesno de conttato.
Setor de snvlculturn

1. SICMAR GONZAGA MOLICA
Sstor de Tocnologlie rloﬂnteg
1. VICTOR CASIMIRO PISCOYA *
o ~ ™ Setor ds Anns jo floreatal
u 1. NIVALDD £DUARDD R1ZZI L8
- 11 < A antreds em exerciciv por parte dos candidatos, dn;;-
se-3 no prezo, de 30 (trinte) dias, contados da date de  publicagso
dests Porteris. b
Peofs Neldo Hl!l!d:y Pltss Ferreira, "
5 Deparlnmenlo de l’essoul o —
_PORTARIA. N2 AG/BZ-DP, DE 1¢ DE MARGO DE 1982

. - A DIRETORA DG DEPARTAMENTD DE PESSOAL DA UNIVERS!DIDC Ft
DERAL RURAL DE PERNAMBUCC, usando da atribuigso qus lhe foi conPeri-
de pelo ertigo 22 do Decrets nf B4.669, da 29 do abril de 1980,

HOVDNRND WA

1
1

Confere com o original
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“MINISTERIO DA EDUCACAO E DO DESPORTO
UNIVERSIDADE FEDERAL RURAL DE PERNAMBUCO ,

CERTIDAO DE TEMPO DE senwgo e |

W ,.,,-

ey T
- R o B Aot A R A SO R
» ® . 3 i3 s w & W \ i

e _ da Certiddo

Orgdo Expedidor

UNIVERSIDADE FEDERAL RURAL DE PERNAMBUCO

Prbtesene 4713 /94

Nome do. Servador

CYICTOR CASTMIRG PISCOYA Sed® e el

Carg6 e

PBOFESSOR ADJUNTO oA sanET BE.LYEY

‘ Matricula 0392 o

1
Quadro e Partc

DE PESSOAL

ELLLNTY S

B Ministério

Penodo Compreendldo i
* nesta . Cerfiddo. X

0L / Q4. / :19 82 A 13 /.04 L

e DA ,EDUCA.QZ&O Ry
1994 .

FONTE "D'E INFORMACOES.
;| PASTA FUNCIONAL

PARA FINS DE:

LICENGA PREMIO 10 e 29 QUINGUENLo °'¢""* .

FREQUENCIA

Ano

¢t et e
Tempo Bruto

AV

Lo D EIDWU GIORS: o

Tempo Liquido

. Faltas - |. . Licengas Suspensies Outros . | . .
R AT G D sl E i il PR e e e b 1 :

Soma . |

(dias)

1982
83
84

86

88
89
90
91
92
93

deee : 5 PINEa FRRTSRLIIE PN g
P : e Plafn Lt EE, F R T it R S
A VPY ORI TB Y SO IR NP0 1Y SV i

3 5

8T e

274
365
386

365
365 ol
366
365
365
365
366
365

oD i LS B o o W P

B
365
366
365
365
365
366
365
365
365
366
365

A7 SO FORE - T O SO e = e o 723
TOTAL | 4,395 | = I A - - 4.395

Moatyr Clinha Filho
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CONSTANTES DOS ASSENTAMENTOS

l DISCRIMINACAO DAS FALTAS, LICENCAS, PENALIDADES OU OUTROS ELEMENTOS

Admi‘bido em 01.04 82 _nesta Universidade; ocupante
: A
do cargo de Professor Asszstente S oda. LT-M-400% ref. 1, da  Tabela
i, - qe‘_:eessoal Permane:;rbe. BT srmier S emarrerss ser sfrarstes e

o Conforme Portaria n?.:683;de:18:12, 87y publicada no
DOU de 04, 01.88, homologa a reclassificagao dos serv1do:res desta Un:v.
versidade (ISONO‘\HIA), por determ:magao da Lei nQ 7.596 de 10. 04 87y
cujo efeitos f:.nancelros v:.goraram a partlr de 01.04.87;- passou para

a. categoria de emprego de- Professo*r Ad;;u.m:o, Nvel l Regime de Der:

dicag@o Exclus1va. B S —— e

| . De acordo com a Lei n? 8,112 de 11,12,90; publica-
- ag ne :D‘Odeek 12.12.90; passou & ser regido pelo Regime Jurfdico Uni

Ty

v B0
) -~ o -
:: i o o . — !
s
e
w o . =
s - - i 5
. i i P oem
H pe i - e 5
-~ e - . pu
- Confere com o original
o - - -
NMoacyr tunha Filho
~n v — P St T Siape/6383609 /-
A i e R N €163 A1 WIS 1 o B L K00 G e AT L A L e R e NG A A 30 S e A @, S e o A5 s+ % e e SN T TN AN el o bt 8 M L B rarhe ATt g AR AR A e A e Bt

W” S S e ]
Lol Certificanios em face do apm'ado, que nd periodo que cofista desta Certiddo, o interessado -conta de efetivo exercfcxo,
i

tempo a Servico: Hauldo de 4., 385 \Quatro mil trezentos e noventa e cinco) dias,
ou seja, 12 (doze) anos, e.15 (quinze) dias,

L@VREI A CERTIDAO: CONFERI: . VISTO: )
Recife,. . L4 /.. Q4/.. 94 :  Em. 14, 04.,.94 Em,L4. . 7. 04/ 94
' ) A

/-\/\

: NS, S—
Assin@ra do Servidor Maria das Grages” Domicio Nascimente Heids S. Borba Vllel.

_MMMM’_S (Cedastro o Loaito D1/ TFREE Birsists BCCE / B
' Asalet. s Adminisiragdo : , ﬁ—

e [ UFRYE
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MINISTERIO DA EBDUCAGAO

UNIVERSIDADE FEDERAL RURAL DE PERNAMBUCO

PORTARIA N2 133/89-~GR, de 25 de abril de 1989

O REITOR DA UNIVERSIDADE FEDERAL RURAL DE PERNAMBUCO,
no uso de suas atribuigles legais e tendo em vista o dis
posto no Inciso I do Art. 13 e 16 do Decreto n2 85.487/80,
de 11.12.80, e o que consta do Processo UFRPE N2 2887/89,

RESOTLV E:

Conceder PROGRASSAO HORIZONTAL, na Tabela Permanente
desta Universidade, da refer@ncia 1 para a referéncia 2 ,
na Classe de Professor Adjunto, do Grupo Magistério, aos
docentes abaixo relacionados:
0l. SILMAR GONZAGA MOLICA, a partir de Ol de abril
de 19883

02, ANTONIO CARLOS BATISTA, a partir de 21 de agosto
de 1988;

03. RAIMUNDO LUIZ DA SILVA, a partir de 01 de julho
de 19883

N 04. LUZIMAR BASTOS PAES DE MELO, a partir de 05 de

setembro de 1987;

05. MARGARETH FERREIRA DE SALES, a partir de 14 de
.setembro de 1987;

06. TANIA MARIA BARZA RAMOS DOS SANTOS, a partir de
01l de setembro de 1987;

07. LUCY DE CARVALHO GALINDO, a partir de 01 de ou
tubro de 1987;

08. ANTONIO CARDOSO DO REGO BARROS, a partir de 03
de setembro de 1987;

09. EPITACIO FRAGOSO VIEIRA, a partir de 04 de no

vembro de 1987: W\ /

N

Mbacyr dmha Filho
~ Siape/6383609
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MINISTERIO DA EDUCAGAO

UNIVERSIDADE FEDERAL RURAL DE PERNAMBUCO

10. MANOEL DE FARIAS SOUZA FILHO, a partir de 26 de
zembro de 1987;

11. MARCIA BRAYNER PAES BARRETO, a partir de 01 de
Janeiro de 1988; ,

12, JLCTOR CASIMIRO PISCOVA_~ a partir de Ol de abril
de 1988; . - ,

13. MARIZENE DE JESUS AZEVEDO COELHO, a partir de
} 05 ‘de outubro de 1987,

ROF, JOAQ/BAPTISTA OLIVEIRA DOS/ SANTOS )
' -~ REITOR ~

Canfara ram A Ariainal

Moacyr ¢lnha Filho
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JLMO. SRe DIRETOR DO DEPARTAMENTO DE TECNOLOGIA RURAL DA UlF.RWPE,

VICTOR CASIMIRO PISCOYA, Professor Adjunto referéne
cia IIi, lotado neste Departamento, en Regime de Tempo IntegralQE Dedi=-

cagao Exclusiva, tendo em vista o que estabelece a resolugao 57/88 do
Conselho Universitario da UFRPE, mog termos ca Portaria Ministerial

Ne 475, de 26 de Agosto de 1987, com relagSo 3s exig8ncias para avalia=
c30 docente para fins de Progressao HOleOHtal, da Classe de Professor
Ad junto referenc1a I1ipara a referéncia’ III, submete 3 apreciagao dos

orgaos conpetentes, o presente Relatdrio de Atividades,

Nestes Termos
Pede deferimento

Recife, 2¢ de ab=il de 1990

/,////%RDF. VICTQR CASIMIRQ/BISEOYR

ME ~UBRRE f |
3 Confere com o origina
Servigo de Comunicagdes - DSG ; R ‘
i : Nlﬁacyr d.lnha Filho
Processo n.° Siape/6383609
B |
Movimento l ‘ l " ?
DT K muy QY-
ATENGAO
A posterior apresentagéo deste
rtdo facilitara sua localizag@o.
/iCToR Cafo s o 1A
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MINISTERIO DA EDUCAGAO
| UNIVERSIDADE FEDERAL RURAL DE PERNAMBUCO
SECRETARIA GERAL DOS CONSELHOS DA ADMINISTRAGAO SUPERIOR

CONSELHO UNIVERSITARIO

RESOLUGAO No 125/92.

EMENTA: Concede Progressdo Horizontal ao
Professor Adjunto - Referéncia III
VICTOR CASIMIRO PISCOYA, do Depar-
tamento de Agronomia desta Univer-
sidade.

O Presidente do Conselho Universitarioc da
Universidade Federal Rural de Pernambuco, no uso de suas atribui-
¢Bes e tendo em vista a Decisdo No 126/92 deste Conselho, exarada
no Processo UFRPE No 23082.6727/92, em sua IX Reunido Ordinaria,
realizada no dia 01 de setembro de 1992,

RESOLVE:

Art. lo - Conceder Progressdo Horizontal
na Classe de Professor Adjunto - Referé&ncia III, para a Referén-
cia IV, a partir do dia 1o de abril de 1992, ao Docente VICTOR
CASIMIRO PISCOYA, lotado no Departamento de Agronomia desta Uni-
versidade, baseado no que estabelece a Resolug¢do No 57/88 do Con-
selho Universitdrio, homologando desta maneira o Parecer No 83/92
da Cé@mara de Pessoal deste Conselho, conforme consta do Processo
UFRPE No 23082.6727/92 acima mencionado.

Art. 20 - Revogam-se as disposi¢des em
contrario.

SALA DOS CONSELHOS DA UFRPE, em 02 de setembro de 1992.

Confere com o original arquivado nesta Secretaria Geral.

______________________ Confere com o original
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AVALIACAO DA BANCA EXAMINADORA

PONTUACAO GERAL DO RELATORIO DE ATIVIDADES

GRUPOS SUBTOTAL DOS PONTOS
OBTIDOS

Grupo I - Qualificagfio académica 50

Grupo Il - Producgo intelectual 28

Grupo 11l — Atividades de ensino, pesquisa e extensio 72
- Grupo IV — Atividades de administrago 7,5

Grupo V — Atividades de representagéo de classe e entidade 0

cientifica e/ou cultural '

TOTAL DOS PONTOS OBTIDOS : 157,5

PARECER CONCLUSIVO DA BANCA EXAMINADORA

A Banca Examinadora de Avaliagiio de Progressdo para Professor Associado, designada
através da Portaria no. 65/2012-GR, de 27/01/2012, em reunifio realizada no dia 17 de setembro
de2012, analisando o Processo no. 23082.013947/2012-65, formulado pelo (a) Professor (a) Victor
Casimiro Piscoya, lotado (a) no Departamento de Tecnologia Rural, que solicita progressdo
funcional da Classe de Professor Adjunto IV para a Classe de Professor Associado nivel 1, por ser
portador do titulo de DOUTOR e ter completado o intersticio minimo de 02 (dois ) anos no nivel 4
da Classe de Professor Adjunto, conforme cdpia da Portaria no0.516/1992-GR, de 9 de
setembro1992;fl. 02, a qual atribuiu ao relatério de atividades 157,5 (Cento e cinquenta e sete
virgula cinco) pontos, conforme demonstrativo do quadro acima, o que atende o § 2° da Resolugdo
no. 188/2006 do Conselho Universitario, estando o (a) requerente habilitado (a) a sua progressio
vertical. Pelo exposto, recomendamos o processo ao Presidente do Conselho Universitdrio para
encaminhamento & CPPD a fim de emitir parecer e deciso e em sequéncia dar prosseguimento &
tramitacdo legal. Em 17/09/2012.

4 . ﬂﬂﬂ

Assinatura dos Membros: - [
. A ¥
Profa. Antdnia Sherlanea Chaves Veras
Presidente

Ve St - ~

[ e AR Ad T d A Y4 ~ o

Prof. Ronaldo Olivera Cavalli

C/Profa./SQfﬁa Maria Barreto Pereira
Membro.

Confere com,o original
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MINISTERIO DA EDUCACAO
- UNIVERSIDADE FEDERAL RURAL DE PERNAMBUCO

PORTARIA n° 383/2014-SUGEP, de 15 de agosto de 2014.

A SUPERINTENDENTE DE GESTAO E DESENVOLVIMENTO DE
PESSOAS DA UNIVERSIDADE FEDERAL RURAL DE PERNAMBUCO, no uso de
suas atribui¢des legais e estatutarias, e tendo em vista'o que consta no Processo UFRPE n°
23082.007313/2014-35,

RESOLVE:

Conceder Progressio Horizontal, do Nivel 01 para o Nivel 02, na Classe de
Professor ‘Associado, ao(&@) Docente VICTOR CASIMIRO PISCOYA, Matricula SIAPE
n° 0384195, Regime de Trabalho de 40 horas semanais com Dedicagdo Exclusiva, lotado(a)
no(a) Departamento de Tecnologia Rural, desta Universidade, referente ao(s) intersticio(s)
de 27.3.2012 a 26.3.2014, acordo com a Decisdo n° 191/2014, de 10.7.2014, da Comissdo
Permanente de Pessoal Docente — CPPD, com efeitos financeiros a partir de 27 de margo
de 2014, e conforme consta da folha 86 do Processo acima mencionado. '

‘PATRICIA GADELHA XAVIER MONTEIRO
Superintendente de Gestio e Desenvolvimento de Pessoas - SUGEP

Fanbava mmma A aviminal

Mbacyr Cunha Filho
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- MINISTERIO DA EDUCACAO
~ UNIVERSIDADE FEDERAL RURAL DE PERNAMBUCO
1 PORTARIAN®.431/2016-SUGEP, de 07 de junho de 2016.

. A SUPERINTENDENTE DE GESTAO E DESENVOLVIMENTO DE
PESSOAS DA UNIVERSIDADE FEDERAL RURAL DE PERNAMBUCO, no uso

- de suas atnbulgoes legais e estatutarias, e tendo em vista o. que consta no Processo
» UFRPE n°. 23082.004447/2016-66,

e RESOLVE:

| CONCEDER 20(3) servidor(z) VICTOR CASIMIRO PISCOYA, do Quadro

- Unico de Pessoal desta IFES, Matricula SIAPE n°. 0384195, Professor(a) do Magistério
Superior, Regime de Trabalho de 40 (quarehta) ‘horas semanais com Dedicagdo Exclusiva,
_lotado(a) no(a) Departamento de Tecnologia Rural, com base na Resolugdo n°. 062/2015, de
- 05/05/2015, do Conselho Universitario, conforme Decisdo n°. 210/2016, de 09/05/2016,. da
‘Comissdo Permanente de Pessoal Docente - CPPD, constarite na folha n°. 46 do Processo

-acima mencionado:
Progresséo Fuhci‘onél | ’ _Inte‘rsticio Efeitos Financeiros
(Classe “D”, Professor Associado) | e _ ] '
. -Nivel 02 parao Nivel 03 - |27/03/2014 a 26/03/2016 | a partir de 27/03/2016

BT ROSAURA MARIA BARBOSA MESQUITA NEIVA ,
o Substltuta Eventual da’ Supermtendente de Gestio e Desenvolvimento de Pessoas - SUGEP

CAnfara ram A Ariainal
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MINISTERIO DA EDUCACAO

UNIVERSIDADE FEDERAL RURAL DE PERNAMBUCO

SUPERINTENDENCIA DE GESTAO E DESENVOLVIMENTO DE PESSOAS
CAMPUS UNIVERSITARIO DOIS IRMAOS
CEP: 52171-900 - Recife/PE
TELEFONE: (81) 3320.6141/6145
E-MAIL: gabinete.sugep@ufrpe.br

PORTARIA N°. 244/2018-SUGEP, de 16 de margo de 2018

A SUPERINTENDENTE DE GESTAO E DESENVOLVIMENTO DE
PESSOAS DA UNIVERSIDADE FEDERAL RURAL DE PERNAMBUCO, no uso

de suas atribuigdes legais e estatutdrias, e tendo em vista o que consta no Processo
UFRPE n°. 23082.001456/2018-67,

RESOLVE:

CONCEDER ao(a) servidor(a) VICTOR CASIMIRO PISCOYA, do
Quadro Unico de Pessoal desta IFES, Matricula SIAPE n°. 0384195, Professor(a) do
Magistério Superior, Regime de Trabalho de Dedicagdo Exclusiva, lotado(a) no(a)
Departamento de Tecnologia Rural, baseado na Lei n°. 13.325/2016, Nota n°. 81/2016 ¢
Nota n°. 93/2016 PJ-UFRPE/PGF/AGU e Decisdo da Magnifica Reitora desta
Universidade (Processo n°. 23082.019940/2016-81), conforme Decisdo n°. 148/2018, de

12/03/2018, da Comissdo Permanente de Pessoal Docente - CPPD, constante na folha
n°. 55 do Processo acima mencionado:

Progressdo Funcional Periodo Efeitos Financeiros e Inicio
(Classe “D”, Professor Associado) Analisado de Computo de Intersticio
. , 27/03/2016 a
Nivel 03 para o Nivel 04 26/03/2018 27/03/2018

PATRICIA GADELHA XAVIER MONTEIRO
Superintendente de Gestio e Desenvolvimento de Pessoas - SUGEP

Confere com o original
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MINISTERIO DA EDUCACAO

UNIVERSIDADE FEDERAL RURAL DE PERNAMBUCO

DEPARTAMENTO DE TECNOLOGIA RURAL

DECLARACAO

Declaramos para os devidos fins que o professor ASSOCIADO IV,

VICTOR CASIMIRO PISCOYA, lecionou as disciplinas abaixo:

12 Semestre/1982
Disciplina Turma
EXPLORACAO E TRANSPORTE DE MADEIRA SF-3
TECNOLOGIA FLORESTAL SF—-3
22 Semestre/1982
Disciplina Turma
EXPLORACAO E TRANSPORTE DE MADEIRA SF-3
TECNOLOGIA FLORESTAL SF-3

Recife, 30 de setembrv d7 2019
N

Prof. Pedro Marinho de Carvalho Net

Diretor / DTR / UFRPE
Prof® Pedro Marinko de C. Ne

Diretor do DTR/UFRPE *
Siape 0384124

C.H. Semanal
04 h
06 h

C.H. Semanal
04 h
06 h

Ednalla Gomes Santan:
Chefe do Setor de Apoio Didatico/ .1
QIAPF 2R4409

Fanbava mama A aviminal
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MINISTERIO DA EDUCACAO
UNIVERSIDADE FEDERAL RURAL DE PERNAMBUCO

DEPARTAMENTO DE TECNOLOGIA RURAL

DECLARACAO

Declaramos para os devidos fins que o professor ASSOCIADO 1V,

VICTOR CASIMIRO PISCOYA, lecionou as disciplinas abaixo:

12 Semestre/1983
Disciplina Turma C.H. Semanal
EXPLORACAO E TRANSPORTE DE MADEIRA SF-3 04 h
TECNOLOGIA FLORESTAL SF-3 06h -
22 Semestre/1983
Disciplina Turma C.H. Semanal
EXPLORACAO E TRANSPORTE DE MADEIRA SF-3 04h
TECNOLOGIA FLORESTAL SF-3 06 h

Recife, 30 de setemfyro de 2019

Ednalva Gomes dantan:
Chefe do Setor de Apoio Didatico AR
Prof. Pedro Marinho de Carva/ho Neto QIAPF 284409
Diretor / DTR / UFRP,
f’ Pedio Maninko ds ¢, 9ot Confere com o ori

Diretor do DTR/UpRpE

Siape 0384124 Méacyr Cunha Filho
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LENOVO
TEXTO MENOR

LENOVO
TEXTO CURTO


MINISTERIO DA EDUCACAO
UNIVERSIDADE FEDERAL RURAL DE PERNAMBUCO

DEPARTAMENTO DE TECNOLOGIA RURAL
DECLARACAO

Declaramos para os devidos fins que o professor ASSOCIADO IV,

VICTOR CASIMIRO PISCOYA, lecionou as disciplinas abaixo:

12 Semestre/1984
Discipliné Turma C.H. Semanal
EXPLORACAO E TRANSPORTE DE MADEIRA SF-3 04 h
TECNOLOG!A FLORESTAL . SF-3 06 h
22 Semestre/1984
Disciplina Turma C.H. Semanal
EXPLORACAO E TRANSPORTE DE MADEIRA SF~-3 04 h
TECNOLOGIA FLORESTAL SF-3 06 h

Recife, 30 de setembyro de 2019
o n

Ednaiva Gomes Santane

rhefe do Setor de Apoio Didatico IDT.

- QIADF QRAAQQ
Prof. Pedro Marinho de Carvalho Meéto v

Diretor / DTR / UFRP.

Prof° Pedro Marinho fC. Neto PP
Diretor do DTR/UFRPE
Siape 0384124 Mbacyr Cunha Filho

Siape/6383609


LENOVO
TEXTO MENOR

LENOVO
TEXTO MENOR

LENOVO
TEXTO CURTO


MINISTERIO DA EDUCACAO

UNIVERSIDADE FEDERAL RURAL DE PERNAMBUCO

DEPARTAMENTO DE TECNOLOGIA RURAL

DECLARACAO

Declaramos para os devidos fins que o professor ASSOCIADO IV,

VICTOR CASIMIRO PISCOYA, lecionou as disciplinas abaixo:

12 Semestre/1985
Disciplina Turma
EXPLORACAO E TRANSPORTE DE MADEIRA SF-3
TECNOLOGIA FLORESTAL SF-3
22 Semestre/1985
Disciplina Turma
EXPLORACAO E TRANSPORTE DE MADEIRA SF-3
TECNOLOGIA FLORESTAL SF-3

Recifg, 30 de setembrgyde ,4019

3

Prof. Pedro Marinho de CarvalhoMeto

Diretor / DTR / UFRPE

Prof° Pedro Marinfo de C. Neto

Diretor do DTR/UFRPE
Siape 0384124

C.H. Semanal
04 h
06 h

C.H. Semanal
04 h
06 h

Edna\QéKGﬁm'GSOw fatn
Chefe do Setor de Apoio Didatico DT

gIAPF 384499

Canfara ram A ariginal

Moacyr Gunha Filho
Siape/6383609


LENOVO
TEXTO MENOR

LENOVO
TEXTO MENOR

LENOVO
TEXTO CURTO


MINISTERIO DA EDUCACAO

UNIVERSIDADE FEDERAL RURAL DE PERNAMBUCO

DEPARTAMENTO DE TECNOLOGIA RURAL

DECLARACAO

Declaramos para os devidos fins que o professor ASSOCIADO 1V,

VICTOR CASIMIRO PISCOYA, lecionou as disciplinas abaixo:

12 Semestre/1986
Disciplina Turma
EXPLORACAO E TRANSPORTE DE MADEIRA SF-3
TECNOLOGIA FLORESTAL SF-3
22 Semestre/1986
Disciplina Turma
EXPLORACAO E TRANSPORTE DE MADEIRA SF-—-3
TECNOLOGIA FLORESTAL SF-3

Recife, 30 de set&nbro de 2019
N

o~

~

Prof. Pedro Marinho de Carval

Diretor / DTR / UFRP,

Prof Pedro Marinko fe C. Neto

Diretor do DTR/UFRPE
Siape 0384124

C.H. Semanal
04 h

06 h

C.H. Semanal
04 h

06 h

Ednalvh Gomes Santate
Chefe do Setor de Apoio Didatico DY/
. g|APF 384409

CAanfava ram A Aviminal

Mbacyr Cunha Filho
Siape/6383609


LENOVO
TEXTO MENOR

LENOVO
TEXTO MENOR

LENOVO
TEXTO CURTO


MINISTERIO DA EDUCAGAO

UNIVERSIDADE FEDERAL RURAL DE PERNAMBUCO

DEPARTAMENTO DE TECNOLOGIA RURAL

DECLARACAO

Declaramos para os devidos fins que o professor ASSOCIADO IV,

VICTOR CASIMIRO PISCOYA, lecionou as disciplinas abaixo:

19 Semestre/1987
Disciplina Turma
EXPLORACAO E TRANSPORTE DE MADEIRA SF-3
TECNOLOGIA FLORESTAL SF-3
22 Semestre/1987
Disciplina Turma
EXPLORACAO E TRANSPORTE DE MADEIRA : SF-3
TECNOLOGIA FLORESTAL SF-3

Recife, 30 de setembro de 2019
B ™~ 4

TN

—
Prof. Pedro Marinho de Carvalho Ne

Diretor / DTR / UFRPE

Prof* Pedro Maninko de C. Whto

Diretor do DTR/UFRP
Siape 0384124

C.H. Semanal
04 h
06 h

C.H. Semanal
04 h

06 h

Edndlva Gomes Santan:

Chefe do Setor de Apoio Didético DY
QIAPF 224400

Confere com o original

Moacyr Gunha Filho
Siape/6383609


LENOVO
TEXTO MENOR

LENOVO
TEXTO MENOR

LENOVO
TEXTO CURTO


MINISTERIO DA EDUCACAO
UNIVERSIDADE FEDERAL RURAL DE PERNAMBUCO

DEPARTAMENTO DE TECNOLOGIA RURAL
DECLARACAO

Declaramos para os devidos fins que o professor ASSOCIADO 1V,

VICTOR CASIMIRO PISCOYA, lecionou as disciplinas abaixo:

12 Semestre/1988
Disciplina Turma C.H. Semanal
EXPLORACAO E TRANSPORTE DE MADEIRA v SF-3 04 h
TECNOLOGIA FLORESTAL SF-3 06 h
22 Semestre/1988
Disciplina Turma C.H. Semanal
EXPLORACAO E TRANSPORTE DE MADEIRA SF-3 04 h
TECNOLOGIA FLORESTAL » SF-3 06 h

Recife, 30 de setembro de 2019

[N \ i
Ednalvd Gomes dantari.
Chefe do Setor de Apoio Didatico/D.T.
Prof. Pedro Marinho de Carvalhg Neto QIARF 284409
Diretor / DTR / UFRP
Prof® Pedro Marinko # C. Neto N

Diretor do DTR/UFRPE

Siape 0384124 Mbacyr Cunha Filho
Siape”6383609


LENOVO
TEXTO MENOR

LENOVO
TEXTO MENOR

LENOVO
TEXTO CURTO


MINISTERIO DA EDUCACAO
UNIVERSIDADE FEDERAL RURAL DE PERNAMBUCO

DEPARTAMENTO DE TECNOLOGIA RURAL

DECLARAGCAO

Declaramos para os devidos fins que o professor ASSOCIADO 1V,

VICTOR CASIMIRO PISCOYA, lecionou as disciplinas abaixo:

12 Semestre/ 19‘89
Disciplina Turma C.H. Semanal
EXPLORACAO E TRANSPORTE DE MADEIRA SF-3 04 h
TECNOLOGIA FLORESTAL SF-3 06 h
22 Semestre/1989
Disciplina Turma C.H. Semanal
EXPLORACAO E TRANSPORTE DE MADEIRA SF-—-3 04 h
TECNOLOGIA FLORESTAL SF-3 06 h

Recife, 30 de seter(lbﬂ) de 2019

n

Ednal\/é Gomes S’antana:
Prof. pedro Marinho de Carvalhe Ji2to Chefe do Setor de Apoio Didatico/ D.T.
Diretor / DTR / UFRPE S1ADF 284499
@foD Q’e(fro Marinﬁo d-e C- eto Confere com a arisinal
Diretor do DTR/UFRPE
Sispe 0384124

Moacyr Cunha Filho
Siape/6383609


LENOVO
TEXTO MENOR

LENOVO
TEXTO MENOR

LENOVO
TEXTO CURTO


MINISTERIO DA EDUCACAO

UNIVERSIDADE FEDERAL RURAL DE PERNAMBUCO

DEPARTAMENTO DE TECNOLOGIA RURAL

DECLARACAO

Declaramos para os devidos fins que o professor ASSOCIADO IV,

VICTOR CASIMIRO PISCOYA, lecionou as disciplinas abaixo:

12 Semestre/1990
Disciplina Turma
EXPLORACAO E TRANSPORTE DE MADEIRA SF-3
TECNOLOGIA FLORESTAL SF-3

22 Semestre/1990
Disciplina Turma
EXPLORACAO E TRANSPORTE DE MADEIRA SF-3
TECNOLOGIA FLORESTAL SF-3

Recife, 30de seter’qbrq de 2019
v
Prof. Pedro Marinho de CarvalhgMfleto

Diretor / DTR / UFRP

Prof® Pedro Maninfio de (. Neto

Diretor do DTR/UFRPE
Siape 0384124

C.H. Semanal
04 h
06 h

C.H. Semanal
04 h
06 h

£dnaivii Gomes Santan
Chefe do Setor de Apoio Didético DT
QIAPF 384499

Fanbava mana A aviminal

Moacyr lunha Filho
Siape/6383609


LENOVO
TEXTO MENOR

LENOVO
TEXTO MENOR

LENOVO
TEXTO CURTO


UNIVERSIDADE FEDERAL RURAL DE PERNAMBUCO

DEPARTAMENTO DE TECNOLOGIA RURAL

MINISTERIO DA EDUCAGAO

DECLARACAO

Declaramos para os devidos fins que o professor ASSOCIADO 1V,

VICTOR CASIMIRO PISCOYA, lecionou as disciplinas abaixo:

12 Semestre/1991

Disciplina

EXPLORACAO E TRANSPORTE DE MADEIRA

TECNOLOGIA FLORESTAL

Turma
SF-3

SF-3

22 Semestre/1991 .

Disciplina

EXPLORACAO E TRANSPORTE DE MADEIRA

TECNOLOGIA FLORESTAL

Turma
SF-3

SF-3

ReC|fe,“30 de setemtﬁ) ﬂe 2019

Prof. Pedro Marinho de Ca

Diretor / DTR / UFRPE

tho Neto

rof® Pedro Marinfo de (. Net:

Diretor do DTR/UFRPE
Siape 0384324

C.H. Semanal

04 h
06 h

. Semanal

04 h

06 h

Ednalvd/Gomes dantaric

chefe do Setor de Apoio Didatico ! D.T.
QIAPE 204409

A A

Moacyr C:Jnha Filho
Siape6383609


LENOVO
TEXTO MENOR

LENOVO
TEXTO MENOR

LENOVO
TEXTO CURTO


MINISTERIO DA EDUCACAO

UNIVERSIDADE FEDERAL RURAL DE PERNAMBUCO

DEPARTAMENTO DE TECNOLOGIA RURAL

DECLARACAO

Declaramos para os devidos fins que o professor ASSOCIADO 1V,

VICTOR CASIMIRO PISCOYA, lecionou as disciplinas abaixo:

12 Semestre/1992
Disciplina Turma
EXPLORACAO E TRANSPORTE DE MADEIRA SF-3
TECNOLOGIA FLORESTAL SF-3
22 Semestre/1992
Disciplina Turma
EXPLORACAO E TRANSPORTE DE MADEIRA SF-3
TECNOLOGIA FLORESTAL -~ SF-3

Recife, 30 de setembhro (l:le 2019

Prof. Pedro Marinho de Carvalho Neto

Diretor / DTR/

Prof® Pedro Marinfib de C. Neto

Diretor do DTR/UFRPE
Siape 0384124

C.H. Semanal
04 h
06 h

C.H. Semanal
04 h
06 h

; Y YAt
Ednalvd Gomes oer
Chefe do Setor de Apoio oidatico 1 0.1
SIAPE 334499

Mbacyr Clunha Filho
Siape/6383609


LENOVO
TEXTO MENOR

LENOVO
TEXTO MENOR

LENOVO
TEXTO MENOR

LENOVO
TEXTO CURTO


UNIVERSIDADE FEDERAL RURAL DE PERNAMBUCO

DEPARTAMENTO DE TECNOLOGIA RURAL

MINISTERIO DA EDUCACAO

DECLARACAO

Declaramos para os devidos fins gue o professor ASSOCIADO 1V,

VICTOR CASIMIRO PISCO

YA, lecionou as disciplinas abaixo:

12 Semestre/1993

Disciplina

EXPLORAGAO E TRANSPORTE DE MADEIRA

TECNOLOGIA FLORESTAL

22 Semestre/1993

Disciplina

EXPLORAGAO E TRANSPORTE DE MADEIRA

TECNOLOGIA FLORESTAL

Recife, 30 de setemlfa\ro de 2019
~ Vi

~

Prof. Pedro Marinho de C

Diretor / DTR / UFRPE
Prof° Pedro Marinko de C. Neto

Diretor do DTR/UFRPE
Siape 0384124

alho Neto

C.H. Semanal
04 h
06 h

C.H. Semanal
04 h
06 h

Ednalva/Gomes daines
Chefe do Setor de Apoio Didatico /D1
qIAPF 384499

Confere com,o original

NIOacyr wunna rFino
Siape/6383609


LENOVO
TEXTO MENOR

LENOVO
TEXTO MENOR

LENOVO
TEXTO CURTO


MINISTERIO DA EDUCACAO
UNIVERSIDADE FEDERAL RURAL DE PERNAMBUCO

DEPARTAMENTO DE TECNOLOGIA RURAL

DECLARACAO

Declaramos para os devidos fins que o professor ASSOCIADO 1V,

VICTOR CASIMIRO PISCOYA, lecionou as disciplinas abaixo:

12 Semestre/1994
Disciplina : . Turma
EXPLORACAO E TRANSPORTE DE MADEIRA SF-3
TECNOLOGIA FLORESTAL SF-3
22 Semestre/1994
Disciplina Turma
EXPLORACAO E TRANSPORTE DE MADEIRA SF-3
TECNOLOGIA FLORESTAL SF-3

Recife, 30 de setembyo de 2019

. Prof. Pedro Marinho de Carvalho Meto

Diretor / DTR / UFRP

Prof° Pedro Maninko de (. Neto

Diretor do DTR/UFRPE
Siape 0384124

C.H. Semanali
04 h
06 h

C.H. Semanal
04h
06 h

Ednalva Gomes Santt.
Chefe do Setor de Apoio Didatico IDT.
SIAPE 384499

Confere com n ariginal

Mboacyr Cunha Filho
Siape/6383609


LENOVO
TEXTO MENOR

LENOVO
TEXTO MENOR

LENOVO
TEXTO CURTO


MINISTERIO DA EDUCACAO
UNIVERSIDADE FEDERAL RURAL DE PERNAMBUCO

DEPARTAMENTO DE TECNOLOGIA RURAL

DECLARACAO

Declaramos para os devidos fins que o professor ASSOCIADO 1V,

VICTOR CASIMIRO PISCOYA, lecionou as disciplinas abaixo:

12 Semestre/1995

Disciplina Turma C.H. Semanal
EXPLORACAO E TRANSPORTE DE MADEIRA SF-3 04 h
TECNOLOGIA FLORESTAL SF-3 06 h

22 Semestre/1995

Disciplina Turma C.H.Semanal
EXPLORACAO E TRANSPORTE DE MADEIRA SF-3 04h
TECNOLOGIA FLORESTAL SF-3 06 h

Recife, 30 de setemt}(oﬁe 2019

cgnatva Gomes Seter

. io Didatico! pAl
Prof. Pedro Marinho de Carvghio Neto el e il i :
QIAPE 28449

Diretor / DTR / UPRPE

Prof° @edro Marinfio de C. Neto

Diretor do DTR/UFRPE
Siape 0384124

Panbavs Sama & aslatanl

Méacyr Chnha Filho
Siape/6383609


LENOVO
TEXTO MENOR

LENOVO
TEXTO MENOR

LENOVO
TEXTO CURTO


MINISTERIO DA EDUCACAO

UNIVERSIDADE FEDERAL RURAL DE PERNAMBUCO

DEPARTAMENTO DE TECNOLOGIA RURAL

DECLARACAO

Declaramaos para os devidos fins que o professor ASSOCIADO 1V,

VICTOR CASIMIRO PISCOYA, lecionou as disciplinas abaixo:

12 Semestre/1996
Disciplina Turma
EXPLORACAO E TRANSPORTE DE MADEIRA SF-3
TECNOLOGIA FLORESTAL SF-3
22 Semestre/1996
Disciplina Turma
EXPLORACAO E TRANSPORTE DE MADEIRA SF-3
TECNOLOGIA FLORESTAL SF—3

Recife, 30 de setembrp d¢f 2019

Prof. Pedro Marinho de Carvalhg'Neto

Diretor / DTR / UFRPE

erof° Pedro Maninfio de C. Neto

Diretor do DTR/UFRPE
Siape 0384124

C.H. Semanal
04 h
06 h

C.H. Semanal
04 h
06 h

Ednalva Gomes aam«.;g%
- Digatico | D1
Chefedo Setor

Confere com o original

Moacyr Cunha Filho
Siape/6383609


LENOVO
TEXTO MENOR

LENOVO
TEXTO MENOR

LENOVO
TEXTO CURTO


MINISTERIO DA EDUCAGAO
UNIVERSIDADE FEDERAL RURAL DE PERNAMBUCO

DEPARTAMENTO DE TECNOLOGIA RURAL
DECLARACAO

Declaramos para os devidos fins que o professor ASSOCIADO IV,

VICTOR CASIMIRO PISCOYA, lecionou as disciplinas abaixo:

12 Semestre/1997
Disciplina Turma C.H. Semanal
EXPLORACAO E TRANSPORTE DE MADEIRA SF-3 04 h
TECNOLOGIA FLORESTAL , SF-3 06 h
22 Semestre/1997
Disciplina Turma C.H. Semanal
EXPLORACAO E TRANSPORTE DE MADEIRA SF-3 04 h
TECNOLOGIA FLORESTAL SF-3 06 h

Reci(e\, 30 de sete\mb/o de 2019

wahe
Edna\\labo bdaai?co 101
Prof. Pedro Marinho de Canfalho Neto o doSer Apoto O

Diretor / DTR / UBRPE

Proft @edro Marinfo de C. Neto

Diretor do DTR/UFRPE
Siape 0384124

Mréacyr (.tha Filho
Siape/6383609


LENOVO
TEXTO MENOR

LENOVO
TEXTO MENOR

LENOVO
TEXTO CURTO


MINISTERIO DA EDUCACAO

UNIVERSIDADE FEDERAL RURAL DE PERNAMBUCO

DEPARTAMENTO DE TECNOLOGIA RURAL

DECLARACAO

Declaramos para os devidos fins que o professor ASSOCIADO 1V,

VICTOR CASIMIRO PISCOYA, {ecionou as disciplinas abaixo:

12 Semestre/1998
Disciplina Turma
EXPLORACAO E TRANSPORTE DE MADEIRA SF-3
TECNOLOGIA FLORESTAL SF-3
22 Semestre/1998
Disciplina _ Turma
EXPLORACAO E TRANSPORTE DE MADEIRA SF-3
TECNOLOGIA FLORESTAL SF-3

Recife, 30 de setemlﬂg’?}ie 2019

Prof. Pedro Marinho de CarvalhoMleto
Diretor / DTR / UFRPE

Proff Bedro Marino de C. Neto

Diretor do DTR/UFRPE
Siape 0384124

C.H. Semanal
04 h

06 h

C.H. Semanal
04 h

06 h

%
Ednalva)Gomes ai

chefe do Setor de Apoio Didatico BV
) SIAPE 384499

Moacyr (_‘;mha Filho
Siape6383609


LENOVO
TEXTO MENOR

LENOVO
TEXTO MENOR

LENOVO
TEXTO CURTO


MINISTERIO DA EDUCACAO

UNIVERSIDADE FEDERAL RURAL DE PERNAMBUCO

DEPARTAMENTO DE TECNOLOGIA RURAL

DECLARACAO

Declaramos para os devidos fins que o professor ASSOCIADO IV,

VICTOR CASIMIRO PISCOYA, lecionou as disciplinas abaixo:.

12 Semestre/1999
Disciplina Turma
EXPLORACAO E TRANSPORTE DE MADEIRA SF-3
TECNOLOGIA FLORESTAL SF-3
22 Semestre/1999
Disciplina Turma
EXPLORACAO E TRANSPORTE DE MADEIRA SF-3
TECNOLOGIA FLORESTAL SF-3

Recife, 30 de setemb{p qe 2019

Prof. Pedro Marinho de Carvalho Meto

Prof* Pedro Marinho de C, Neto

Diretor do DTR/UFRPE
Siape 0384124

C.H. Semanal
04 h
06 h

C.H. Semanal
04 h
06 h

Confere com o original

Moacyr Clunha Filho
Siape/6383609


LENOVO
TEXTO MENOR

LENOVO
TEXTO MENOR

LENOVO
TEXTO CURTO


MINISTERIO DA EDUCACAO
UNIVERSIDADE FEDERAL RURAL DE PERNAMBUCO
DEPARTAMENTO DE TECNOLOGIA RURAL

DECLARACAO

Declaramos para os devidos fins que o professor ASSOQCIADO 1V,

VICTOR CASIMIRO PISCOYA, lecionou as disciplinas abaixo:

12 Semestre/2000
Disciplina Turma C.H. Semanal
EXPLORACAO E TRANSPORTE DE MADEIRA SF-3 04 h
TECNOLOGIA FLORESTAL SF-3 06 h
22 Semestre/2000
Disciplina Turma C.H. Semanal
EXPLORACAO E TRANSPORTE DE MADEIRA SF-3 04 h
TECNOLOGIA FLORESTAL SF-3 06 h

Recife, 30 de setemkﬁ\p ge 2019

\
Prof. Pedro Marinho de Carval

Diretor / DTR / UFRP,

Prof° Pedro Marinfo deC. Neto

Diretor do DTR/UFRPE
Siape 0384124

Canfara ram A arioinal

Moacyr Cunha Filho
Siape/6383609

nete cdnalva dbrmes Santa

Chefedo S
QIAPE 284499


LENOVO
TEXTO MENOR

LENOVO
TEXTO MENOR

LENOVO
TEXTO CURTO


MINISTERIO DA EDUCACAO
UNIVERSIDADE FEDERAL RURAL DE PERNAMBUCO

DEPARTAMENTO DE TECNOLOGIA RURAL

DECLARACAO

Declaramos para os devidos fins que o professor ASSOCIADO 1V,

VICTOR CASIMIRO PISCOYA, lecionou as disciplinas abaixo:

12 Semestre/2001
Disciplina Turma C.H. Semanal
EXPLORACAO E TRANSPORTE DE MADEIRA SF-3 04h
TECNOLOGIA FLORESTAL SF-3 06 h
22 Semestre/2001
Disciplina Turma C.H. Semanal
EXPLORACAO E TRANSPORTE DE MADEIRA SF-3 04h
TECNOLOGIA FLORESTAL SF-3 06 h

Recife, 30 de seterr;\Rro de 2019

635 Qative

Chefe do Setor de Apoid pidatico! D
Prof. Pedro Marinho de Capfaltho Neto S‘APE 384499

Diretor / DTR / UFRPE

Prof° Pedro Marinho de . i

Diretor do DTR/UFRPE Mbacyr Cunha Filho
Siape 0384124 Siape/6383609



LENOVO
TEXTO MENOR

LENOVO
TEXTO MENOR

LENOVO
TEXTO CURTO


UNIVERSIDADE FEDERAL RURAL DE PERNAMBUCO

DEPARTAMENTO DE TECNOLOGIA RURAL

MINISTERIO DA EDUCACAO

DECLARACAO

Declaramos para os devidos fins que o professor ASSOCIADO 1V,

VICTOR CASIMIRO PISCOYA, lecionou as disciplinas abaixo:

12 Semestre/2002

Disciplina

EXPLORACAO E TRANSPORTE DE MADEIRA

TECNOLOGIA FLORESTAL

22 Semestre/2002

Disciplina

EXPLORACAO E TRANSPORTE DE MADEIRA

TECNOLOGIA FLORESTAL

Recife,m 30 de setemlﬂ'o sje 2019

Prof. Pedro Marinho de Carvalho Neto

Diretor / DTR / UFRPE

rof° edro Marinio de C. Neto

Diretor do DTR/UFRPE
Siapa 0384124

C.H. Semanal
04 h
06 h

C.H. Semanal
04 h
06h

gl GOTES Ve
edne ot de Apold pidatic! O-

efed0S
Chefe 80 RIL

Cnanfara ram A Ariainal

Mboacyr Cunha Filho
Siape”6383609


LENOVO
TEXTO MENOR

LENOVO
TEXTO MENOR

LENOVO
TEXTO CURTO


MINISTERIO DA EDUCACAO
'UNIVERSIDADE FEDERAL RURAL DE PERNAMBUCO

DEPARTAMENTO DE TECNOLOGIA RURAL
DECLARACAO

Declaramos para os devidos fins que o professor ASSOCIADO 1V,

VICTOR CASIMIRO PISCOYA, lecionou as disciplinas abaixo:

12 Semestre/2003
Disciplina Turma C.H. Semanal
EXPLORACAO E TRANSPORTE DE MADEIRA SF-3 04 h
TECNOLOGIA FLORESTAL SF-3 06 h
22 Semestre/2003
Disciplina Turma C.H. Semanal
EXPLORACAO E TRANSPORTE DE MADEIRA SF-3 04 h
TECNOLOGIA FLORESTAL SF-3 06 h

Recife, 30 de seten&ro/‘de 2019

es oanve

io Didd
. ot do Setor de Ao
Prof. Pedro Marinho de Carvalhg’'Neto Chefed e 224400

Diretor / DTR / UFR

q}rqu G’et{ro ."Mﬂ F ﬁo&fe C Weto Confere com o original

Diretor d DTR/UFRPE

i Moacyr ({mha Filho
4
Siape 038412 Siape/6383609



LENOVO
TEXTO MENOR

LENOVO
TEXTO MENOR

LENOVO
TEXTO MENOR

LENOVO
TEXTO MENOR

LENOVO
TEXTO CURTO


MINISTERIO DA EDUCACAO

UNIVERSIDADE FEDERAL RURAL DE PERNAMBUCO

DEPARTAMENTO DE TECNOLOGIA RURAL

DECLARACAO

Declaramos para os devidos fins que o professor ASSOCIADO 1V,

VICTOR CASIMIRO PISCOYA, lecionou as disciplinas abaixo:

12 Semestre/2004
Disciplina Turma
EXPLORACAO E TRANSPORTE DE MADEIRA SF-3
TECNOLOGIA FLORESTAL SF-3
22 Semestre/2004
Disciplina Turma
EXPLORACAO E TRANSPORTE DE MADEIRA SF—-3
TECNOLOGIA FLORESTAL SF-3

Recife, 30 de setembio de 2019

Prof. Pedro Marinho de Carvallio Neto

Diretor / DTR / UFRPE
Prof* Pedro Marinfio de C. Neto

Diretor do DTR/UFRPE
Siape 0384124

C.H. Semanal
04 h
06 h

C.H. Semanal
04h

06 h

£5 dtitaie
ednatva Eom

1o Didatico! D
.+ ofe do Setor de hpoio
chek QIADF 284409

Confere com o original

Moacyr Gunha Filho
Siape/383609


LENOVO
TEXTO MENOR

LENOVO
TEXTO MENOR

LENOVO
TEXTO CURTO


MINISTERIO DA EDUCAGAO
UNIVERSIDADE FEDERAL RURAL DE PERNAMBUCO

DEPARTAMENTO DE TECNOLOGIA RURAL
DECLARACAO

Declaramos para os devidos fins que o professor ASSOCIADO 1V,

VICTOR CASIMIRO PISCOYA, lecionou as disciplinas abaixo:

12 Semestre/2005
Disciplina Turma C.H. Semanal
EXPLORACAO E TRANSPORTE DE MADEIRA SF-3 04 h
TECNOLOGIA FLORESTAL SF-3 06 h
22 Semestre/2005
Disciplina Turma C.H. Semanal
EXPLORACAO E TRANSPORTE DE MADEIRA SF-3 04h
TECNOLOGIA FLORESTAL SF-3 06 h
Recife,\30 c!e setemb\o dﬂ2019 s
I .;.. 3{(
cdRBIVa Lute Sant 0
(= L radatieg UL
— Chefedo getor de Apoic Cigauc
Prof. Pedro Marinho de Carvallo Neto QIABF 224409
Diretor / DTR / UFBPE
Ai’quf” (Pedro fMariuf d'e C Neto Confere com,o original

Diretor do DTR/UFRPE

Siape 0384124 Mbgcyr Cunha Filho
Siape/6383609
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LENOVO
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LENOVO
TEXTO MENOR

LENOVO
TEXTO CURTO


MINISTERIO DA EDUCACAO

UNIVERSIDADE FEDERAL RURAL DE PERNAMBUCO

DEPARTAMENTO DE TECNOLOGIA RURAL

DECLARACAO

Declaramos para os devidos fins que o professor ASSOCIADO 1V,

VICTOR CASIMIRO PISCOYA, lecionou as disciplinas abaixo:

12 Semestre/2006
Disciplina Turma
EXPLORACAO E TRANSPORTE DE MADEIRA SF-3
TECNOLOGIA FLORESTAL SF-3
22 Semestre/2006
Disciplina Turma
EXPLORACAO E TRANSPORTE DE MADEIRA SF-3
TECNOLOGIA FLORESTAL SF-3

Recife, 30 de set®bro de 2019

y S

Prof. Pedro Marinho de Cafvalho Neto

Diretor / DTR / YFRPE
Prof® @edro Marinfio de C. Neto

Diretor do DTR/UFRPE
Siape 0384124

C.H. Semanal
04 h
06 h

C.H. Semanal
04 h

06 h

Ed‘ﬁ(%é‘egmb Gane

¢ Apoio cicatico! D

QupnE 224400

Chefedo getor d
QA

Confere com,o original

Méacyr (:unha Filho
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MINISTERIO DA EDUCACAO

UNIVERSIDADE FEDERAL RURAL DE PERNAMBUCO

DEPARTAMENTO DE TECNOLOGIA RURAL

DECLARACAO

Declaramaos para os devidos fins que o professor ASSOCIADO 1V,

VICTOR CASIMIRO PISCOYA, lecionou as disciplinas abaixo:

12 Semestre/2007
Disciplina - Turma
EXPLORACAO E TRANSPORTE DE MADEIRA SF-3
TECNOLOGIA FLORESTAL SF-3
22 Semestre/2007
Disciplina Turma
EXPLORACAO E TRANSPORTE DE MADEIRA | SF-3
TECNOLOGIA FLORESTAL SF—-3

Recife, 30 de setembﬁ'\v de 2019

Prof. Pedro Marinho de Carvalho Meto

Diretor / DTR / UFRPE
rof’ @edro Sarinho de C.Heto

Diretor do DTR/UFRPE
Siape 0384124

C.H. Semanal
04 h
06 h

C.H. Semanal
04h
06 h

S8 Boie? ~
Ed“a‘:?or de Mpoio DiCateo
ol 0S¢ '

Confere com o original

Moacyr Cunha Filho
Siape/©383609
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UNIVERSIDADE FEDERAL RURAL DE PERNAMBUCO
DEPARTAMENTO DE TECNOLOGIA RURAL

DECLARAGAO

Declaramos para devidos fins que o professor(a) ADJUNTO IV,
VICTOR CASIMIRO PISCOYA, lecionou e leciona as disciplinas abaixo:

1° Semestref2007
Disciplina Turma  C.H. Semanal
EXPLORACAO E TRANSPORTE DE MADEIRA SF-3 04h
TECNOLOGIA FLORESTAL SF-3 06h
2° Semestref2007
EXPLORACAO E TRANSPORTE DE MADEIRA SF-1 04h
TECNOLOGIA FLORESTAL _ SF-1 06h

Recife, 01 de outubro de 2007

Prof. Fernando Caftaxo Rolim Neto
Diretor /DTR /UFRPE

AtRammA e A O wami0 2 .

Marlene rerreira INIpo bgzerra f
(Chafe do Setor ae-Apolo Didético)
Confere com o original

Moacyr Clunha Filho
Siape/6383609
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R R X
MINISTERIO DA EDUCACAO

UNIVERSIDADE FEDERAL RURAL DE PERNAMBUCO
DEPART AMENT O DE TECNCLOGIA RUR AL

DECLARACAOQ

Declaramos para os devidos fins, que o Sr.Victor Casimiro
Piscoya, ora submetendo-se a selegdo do Programa de Pés-Graduagio em
Ciéncia do Solo da UFRPE, sera liberado de suas atividades nesta Instituigio
durante o periodo de 4 {quatro) anos, para cursar as atividades académicas
exigidas pelo Curso de DOUTORADO desse Programa de P és-Graduagio,
caso o mesmo venha a ser um dos candidatos selecionados.

Recife. 15 de outubro /de 2007.

Prof. Dr. rerhando Cartaxo Rolim Neto

Epﬁﬁ Eeﬁr‘niando Cartaxo % Netb

Diretor do DTR/ UFRPE

Confere com,o original

nroacyr wunna Fino
Siape/6383609
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MINISTERIO DA EDUCACAO E DO DESPORTO
UNIVERSIDADE FEDERAL RURAL DE PERNAMBUCO
DEPARTAMENTO DE TECNOLOGIA RURAL

DECLARACAO

Declaramos para os devidos fins que o Professor Associado I, VICTOR CASSIMIRO
PISCOYA, leciona as disciplinas abaixo:

1° Sem./2012
Disciplina Turma Carga Horéaria Semanal
Tecnologia Florestal SF3 06
Exploragdo e Transporte de Madeira SF1 04
2° Sem./2012
Disciplina Turma |+ Carga Horaria Semanal
Tecnologia Florestal SF1 06
Exploracgéo e Transportede Madeira SF3 04
1° Sem./2013
Disciplina Turma Carga Horaria Semanal
Tecnologia Florestal SE3 06
Exploraggo e Transporte de Madeira SF1 04

2° Sem./2013

Disciplina Turma Carga Horéaria Semanal
Tecnologia Florestal SF1 . 06
Exploragdo e Transporte de Madeira SF4 04
Colheita e Transparéncia da Madeira SF3 04
Magquinas e Implementos Agricola SA3 04

pm.nﬁ 1N Aa *Q«AA ,l,: 2014

Prof. PedroWMarinho de'(,"a)h o Neto
Diretor Pro-Tempope'do DTR
-

i
/

Confere com o original
A

/
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MINISTERIO DA EDUCACAO
UNIVERSIDADE FEDERAL RURAL DE PERNAMBUCO
Pro-Reitoria de Pesquisa e Pos-Graduacao
Programa de Pos-Graduagdao em Engenharia Ambiental

DECLARACAO

Declaramos para os devidos fins que a Prof. Victor Casimiro Piscoya
lecionou a(s) seguinte(s) disciplina(s) no Prq'g;fama:: de Pés-Graduagdo em
Engenharia Ambiental (PPEAMB) da Universidad,e:: F'evd'eral Rural de Pernambuco
(UFRPE): '

Semestre Disciplina CH

1° Semestre 2013 | Recuperacdo de Areas Degradadas 60

" Recife, 10 de margo de 2014.
M

Prof. Me;cgsWi Corréa
SIAPE: 6384946

Coordenador do PPEAMB
UFRPE

Confere com,o original

Moacyr Cunha Filho
Siape/6383609
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UNIVERSIDADE FEDERAL RURAL DE PERNAMBUCO

DEPARTAMENTO DE TECNOLOGIA RURAL

DECLARACAO

Declaramos para devidos fins que o Professor Associado II, VICTOR CASIMIRO
PISCOYA, lotada neste Departamento de Tecnologia Rural, SIAPE:0384195, CPF.
394.361.109-44, lecionou as disciplinas baixo relacionadas.

12 Semestre/2014

DISCIPLINA TURMA C. H. SEMANAL
11110-Biodindmica Agricola e Ambiental EA1l 04
11425-Maquinas e Implementos Agricolas SA3 04
11422-Colheta e Transporte da Madeira SF1 04

2? Semestre/2015

DISCIPLINA TURMA C. H. SEMANAL .

7323 - Pedologia Ambiental PPEAMB 02

Recife 23 de novembro de 2015

EDNALVA GOMESTAVEIRA
Chefe do Setor de Apoio Didéatico

1R emZ e AL sumis

~Ednaiva Gpmes Taveira -
(CEhafe do m Didético)
SIAPE 384499

\f/\

Prof. MARCUS RI CORREA

DIRET!

TR/UFRPE

DTR/SD

Confere com o original

A /
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MINISTERIO DA EDUCACAO
UNIVERSIDADE FEDERAL RURAL DE PERNAMBUCO

PORTARIA N° 1030/2014-GR, de 29 de julho de 2014.

A REITORA DA UNIVERSIDADE FEDERAL RURAL DE
. PERNAMBUCO, no uso de suas atribui¢des legais e estatutarias, e tendo em vista o
f\ que consta no Processo UFRPE N° 23082.010026/2014-11,

RESOLVE:

AUTORIZAR em sua area de competéncia, o afastamento de pais do(a)
servidor(a) VICTOR CASIMIRO PISCOYA, Matricula SIAPE n° 0384195, ocupante
do cargo de Professor do Magistério Superior, lotado(a) no(a) Departamento de
Tecnologia Rural, com onus CNPq e parcial para esta Universidade, no periodo de
1°/09/2014 a 30/08/2015, a fim de que o mesmo possa realizar Estdgio Pds-Doutoral na
Texas A & M University (TAMU) College Station Texas, USA, conforme
Resolu¢do/CEPE n° 233 de 18/07/2014 e Demsao/CEPE n® 31 de 17/07/2014 do
processo acima mencionado.

MARIA JOSE DE SENA
/ REITORA

urRee | niy Federal Rural de PE
& Prof. Murcelo Brito Carneiro Ledo
BEF  Vice-Reitor no Exsrcicio da Reitoria

Publicado no DOV em
Secdo

Confere com,o original
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MINISTERIO DA EDUCA(;AO EDO DESPORTO ST By
UNIVERSIDADE FEDERAL RURAL DE PERNAMBUCO e

By "._}».; % S DEPARTAMENTO DE TECNOLOGIA RURAL

DECLARACAO

Declaramos para dev1dos ﬁns que o, Professor Assoc1ado III VICTOR :
S T CASIMIRO PISCOYA, lotado neste- Departamento de Tecnolog1a Rural, SIAPE oA
L 0384195 CPF 394361109 44 lecwnou a(s) dlsmphna(s) abalxo relac1onada(s)

1" Semestre/2016

b

DISCIPLINA

TURMA

c H SEMANAL

04

| 11466 - SISTEMAS AGROFLORESTAIS

2a Semestre/2016

o

DISCIPLINA

TURMA

'11466 SISTEMAS AGROFLORESTAIS

~'EA3

04

SAl

04 ,__'_fj S

b 11466 SISTEMAS AGROFLORESTAIS

1” Semestre/2017

'T,\.

DISCIPLINA

TURMA

c H SEMANALZP-, LR

i 11466 SISTEMAS AGROFLORESTALS ~

CEAl«

04

- 11466 SISTEMAS AGROFLORESTAIS

SA2 :

2“ Semestre/2017 i b E R, P

f.“v\_ P

DISCIPLINA

TURMA

c H SEMANAL‘_’;_:-""’ X

SA2

04

" EDNALVK GUMES{)I%W\

Chefe do Setor de Apoxo Dldatlco

Ednalva Gomes Tavetra Prof PEDi%/@ M%RWHO"DF’\(%V ; v; H@ NETO
Dlretor do DTR/UFRP‘_V"-{'_;‘ L

e % R (Chefe do Setor de-Apoio Dldétnoo)
R g ‘ SIAPE 38499

s 11466 SISTEMAS AGROFLORESTAIS

Rec1fe 08 de Janelro de 201 8

CEy we o LR e TR PN NG
../ Confere.com;o original” -

_ Mbacyr Cinha Filfio =+ - - . o
.o w4, Siape©383609 ¢ - .. ¢
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MINISTERIO DA EDUCACAO E DO DESPORTO

RSIDADE FEDERAL RURAL DE PERNAMBUCO
: DEPARTAMENTO DE TECNOLOGIA RURAL : )

DECLARACAO

AT

\

1 TU‘RMA{‘ C H SEMANAL
T BAT T o A

1° Semestre/2018

NA ] TURMA | C.ILSEMANAL |
TEMAS AGROFLORESTAIS R EX 7 VWA e T BT
STEMAS AGROFLORESTAIS | SA3 j R R

?' 2° Semestre/2018

y TURMA T c T SEMANAL |
TEMAS AGROFLORESTAIS | EAIL BN T Ok 1w
”MAS AGROFLORESTAIS | SA3 | 04

e

1° Semestre/2019

MAS AGROFLORESTAIS SA3 " \ Rl Lk
MAS AGROFLORESTAIS f "',EAI" S T 04

Remf‘e 31 de Julho de 2019 iy ey

5 _}NALV SOMES S‘ANTANAA .
] etor, de Apoxo Dldatlco i

nmmonmmm ’

Y X

¥ Mbacyr Cinha Filho

20 Semestre/2017 Sl Sy = ?

N Y TURMA '. g T SEMANAL !

ks e s % : T T SIAPEWIN Cdnfere[cdm.;.\cr,o}'ig'iﬁal oo

Yoy Sapesslgos. v v o


LENOVO
TEXTO MENOR

LENOVO
TEXTO MENOR

LENOVO
TEXTO CURTO


UNIVERSIDADE FEDERAL RURAL DE PERNAMBUCO
Pr6-Reitoria de Pesquisa e Pés-Graduagio
Programa de Pés-Graduacio em Engenharia Ambiental

DECLARACAO

Declaramos, para os devidos fins, que o Professor Victor Casimiro Piscoya,
professor permanente do Programa de Pds-Graduagdo em Engenharia Ambiental, da
Universidade Federal Rural de Pernambuco, lecionou no referido programa a disciplina
“Topicos especiais em gestdo ambiental e de recursos hidricos (Sistema Agroflorestais na
recuperagdo de dreas degradadas)”, de nivel mestrado académico, no semestre 2018.1,

com carga horaria semestral de 60h.

Recife, 29 de margo de 2019.

Prot. Jos¢ Kamon Barros Cantalice

Coordenador do Programa de P6s-Graduagéo
em Engenharia Ambiental - PPEAMB

José RamonB. Cantalice

Coordenador
PPRG Engenharna Ambiental

Confere com,o original

Mbacyr Cunha Filho
Siape/6383609

Rua Dom Manoel de Medeiros, s/n, Dois Irméos, Recife/PE
www.ppeamb.ufrpe.br
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MINISTERIO DA EDUCACAO E DO DESPORTO

UNIVERSIDADE FEDERAL RURAL DE PERNAMBUCO
DEPARTAMENTO DE TECNOLOGIA RURAL

DECLARACAO

Declaramos para devidos fins que o Professor Associado, VICTOR

CASIMIRO PISCOYA, lotado neste Departamento de Tecnologia Rural, SIAPE
0384195, CPF. 394361109-44 lecionou a(s) disciplina(s) abaixo relacionada(s).

2° Semestre/2019
DISCIPLINA TURMA C. H. SEMANAL
11466-SISTEMAS AGROFLORESTAIS EA1l 04
11466-SISTEMAS AGROFLORESTAIS SA3 04

Recife 20 de janeiro de 2019
™~ s

EDNALVA GOMES SANTANA
Chefe do Setor de Apoio Didético

NNy =
Prof. PEDRO M JRE Xy ALHO NETO
Dird Mﬁm
DIRETOR ¢
SIAPE 0384
DTR/SD

Confere com o original

Moacyr linha Filho
Siape/6383609
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DEPA ;TAN[.ENTO DE.ENGENHARIA AGRf OLA.

Pfoi : ledsoa LmzPontes de Almelda
QoordenadordaCurso ]

1. ncolaeAmbnemal
" DEAGRK UFRPE-

. Confere com;o originali. .\ -
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oy
UNIVERSIDADE FEDERAL RURAL DE PERNAMBUCO &
PRO-REITORIA DE PESQUISA E POS-GRADUACAO

PROGRAMA DE POS-GRADUACAO EM ENGENHARIA AMBIENTAL  winisTéRio oa educhcio

DOCUMENTO DE REGITRO DE DEFESA DE DISSERTACAO

Aos 18 (dezoito) dias do més de setembro_do ano de 2015, no horario das 9100 as
12h00, realizou-se no auditério do Prédio Prof Ronaldo Freire de Moura do
‘Departamento de Tecnologia Rural a.13% (décima terceira) defesa de dissertagdo,
intitulada: “Abordagem fisica do WEPP na erosio em solos em ambiente
semidrido” pelo ‘mestrando Waldemir Pereira de Souza, de‘acordo-com as Normas
gerais dos Progr 1 ';-Pos -Graduagdo da Universidade Federal Riiral de Pernambuco
(Resolugdio N°:01¢ ‘do CEPE), complementadas pelo Regulamento do Programa
de P6s-Graduagio em Engenharia Amblental L€, Normas Internas aprovadas pelo
Colegiado do Programa Y LAy ik

Como Pres__;dente,dq- v

Prof., Dr. Vlc

Sendo a Comisséo

Dr. Wagner Luls;d
do Solo) .~

Membto Intefno: _

Membro Externo::

1 ©

Confere o presente documento, que no apresenta rasuras nem emendas o Coordenador

Mestrando:

. 4 ploe I
do Programa, Prof. Dr. Vicente de Paulo Silva. - oniere com o orieina
‘ Coordenador L _ . . Moacyrfrunha Filho )
iy i E . Siape/5383609
ift @@de setembro de 2015.

) ﬁniversidéde Federal Rural d‘e”Pernax.r‘lbuco -UFRPE |
Rua Dom Manoel de Medeiros, s/n, Dois Irméos - CEP: 52171-900 - Recife/PE



LENOVO
TEXTO CURTO

LENOVO
TEXTO CURTO

LENOVO
TEXTO CURTO

LENOVO
TEXTO CURTO

LENOVO
TEXTO CURTO


UNIVERSIDADE FEDERAL RURAL DE PERNAMBUCO
PRO-REITORIA DE PESQUISA E POS-GRADUAGAO A
PROGRAMA DE POS-GRADUAGCAO EM ENGENHARIA AMBIENTAL  MINISTERIO DA EDUCACA

DECLARACA

Declaro, para os devidos fins, que o Prof. DSc Victor Casimiro Piscoya paﬁicipou,
como Presidente, da comissdo avaliadora da 28" defesa de disserta¢io do Programa
de Pés-Graduaciio em Engenharia Ambiental (PPEAMB), ’realizada aos 21 (vinte e
um) dias do mes de julho do ano de 2017, no hordrio das 09h00 as 11h00; na Sala de
Aula do PPEAMB, 1°‘and'ar do Prédio Anténio Coelho, do Departamenfo de Tecnologia
Rural, da Uniyersidade Federal Rural de Pernambuco (UFRPF;J),' intitulada:
“Capacidade de inﬁltfat;ﬁo em Neossolo Flivico e Cambissojlo’: Hiplico no
Semiarido Pernambu'canq’.", pela mestranda Cleuina Christir da SilvéjAlmeida, que

teve como Orientador o me., DSc Victor Casimiro YPiSco:ya (PPEAMB/UFRPE).

.- Confere com.o original

M/dacyr (_Imha Filho
Siape/%383609
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&
UNIVERSIDADE FEDERAL RURAL DE PERNAMBUCO M

PRO- REITORIA DE PESQUISA E POS-GRADUAGCAO GOVERN; FEDERAL
PROGRAMA DE POS-GRADUAGCAO EM ENGENHARIA AMBIENTAL  MINISTERIO DA EDUCAGA

DECLARACAQ

Declaro, para os devidos fins, que o Prof. DSc Victor Casimiro Piscoya participou,
como Presidente, da comissdo avaliadora da 53" defesa de dissertag:ﬁo do Programa
de P6s-Graduag¢io em Eng‘enh’aria"Alﬁbiéntal'.’(PPEAMB), realizada aos 27 (vinte e
sete) dias do mes de Julho do ano de 2018 no horano das 10h00 as 13h00 na Sala de
Aula do PPEAMB '1° andar do Predlo Antomo de Andrade Coelho do Departamento
de Tecnologiq Rural, da Universidade Federal Rural de _Pgmambuco (UFRPE),
intitulada: “Aifaiiagﬁo ; da’. infil’trac;_éo, em solos bsubmbetidos a driféi-'ejntes tipos de
cobertura no Semiérido. Pernambucano”, pela mestranda Edja Lillian Pacheco da
Luz. A banca examinadora f01 composta, tambem pelos segumtes membros

- Prof. DSc¢c Moacyr Cunha Fllho - Primeiro Membro (DEINFO / UFRPE)

- Prof. DSc Renisson Neponuceno de Arau_|o Fllho - Segundo Membro
(Universidade Federal do Tocantlns)

Prof.DSc"José Ramon Barros Cantalice
Coordenador do PPEAMB '

Confere com o original

o /
Moacyr Cunha Filho
Siape6383609
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UNIVERSIDADE FEDERAL RURAL DE PERNAMBUCO

PRO-REITORIA DE PESQUISA E POS-GRADUAGAO GOVER, FDERAL
PROGRAMA DE POS- GRADUACAO EM ENGENHARIA AMBIENTAL Mlgéigfggom
DECLARACAOQO

)

€0
|
ralves Crespo. A
.

g%"vallagao da

m produgio

0 Morant de‘H“]a

Coord ador do PPEAMB\ A&
o

Confere com .o original
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UNIVERSIDADE FEDERAL RURAL DE PERNAMBUCO =L
~ PRO-REITORIA DE PESQUISA E POS-GRADUAGCAO GOVERNO FESERAL
PROGRAMA DE POS-GRADUAGAO EM ENGENHARIA AMBIENTAL  MINISTERIO DA EDUCACA

Declaro parak‘os devidos fins que o Prof.fD'S'c Victor Casimiro Piscoya participou

16, no horario

Prof. DSc Vicent
Coordenador do

Confere com o original

Méacyr clinha Filho
Siape/6383609
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SERVICO PUBLICO FEDERAL

PORTARIA/CCA/UFPb/N® 98/82

0 Diretor do Centro de Ciéncias Agrdrias da Uni
versidade Federal da Paraiba, no uso de suas atribuigoes,

sy : o S et R E SO ;Lv E: 4w m e — : K e SEBOIR _ SRRS S (0 6

- Designar o Professor VICTOR CASIMIRO PISCOYA,pa
‘ra fazer parte da Banca Examlnadora do Concurso para  Profes
sor Auxiliar na d15c1p11na Melhoramento Florestal do  Campus
VII - Patos PB. :
Gabinete da Diretoria do Centro de Ciéncias A
‘grarias da UFPb, em Areia(Pb), 13 de agosto de 1982.

CUMDPAaSF o 1

}
EDVALDRZMESQUITA BELTRAO

Diretor do CCA/UFPb.

Confere com o original

Méacyr thha Filho
Y , Siape/6383609
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UNIVERSIDADE FEDERAL RURAL DE PERNAMBUCO
DEPARTAMENTO DE AGRONCMIA

Recife, 14 de novembro de 1983

PORTARTA N9 33/83.DEPA

Q
Q O Diretor do Departamento.de Agronomia,
Professor Rildo Sartori Barbosa Coélho,
no uso de suas atribuicgdes e de acordo
com a Decis@o ne 79/83% deliberada pelo
Conselho Técnico Administrativo deste De
partamento em sua XVI Reunifio Ordinaria
realizada no dia 07 de novembro de 1983,

R .E ‘s o;L V‘E,,

A i P

. “D681gnar 0 Professor Adjunto Jose Pereira
Leite, © Professor A331stente Alberto Fablo Carrano Moreira, O
Professor A531stente Victor Casimiro Piscoya e o Professor Assis
tente Silmar Gonzaga Molica (Suplente), para sob a presidéncia
do primeiro constituirem a Comissfo Examinadora do Concurso Pl-
blico de Provas e Titulos para preenchimento de vaga de emprego
de Professor Auxiliar na Disciplina Sementes e Viveiros da Lrea
de Floresta do Departamento de Agronomla, conforme Edltal publl
cado neste Departamento no dia 03/10. - "5

]

Céelho

’ a‘rbqﬁ‘“&

-DQEetor—

Prof. Rildo.

Canfara ram A aricinal

Moacyr Gunha Filho
Siape”6383609
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SOVERMO FERERAL

UFRPE MINISTERIO DA EDUCAGAO
UNIVERSIDADE FEDERAL RURAL DE PERNAMBUCO
DEPARTAMENTO DE TECNOLOGIA RURAL

DECLARACAO

Declaramos para os devidos fins, que o Engenheiro Florestal
Professor VICTOR CASIMIRO PISCOYA, participou como Presidente da
Banca Examinadora da Selegdo Publica Simplificada de Provas de Titulos e
Didatica para Professor Substituto nas matérias: Estrutura e Funcionamento de
Servigos de Alimentagfio do Curso de Gastronomia e Seguranca Alimentar do
Departamenio de Tecnologia Rural da Universidade Federal Rural de
Pernambuco, no periodo de 09 a 14 de setembro de 2005.

Recife, 14 de setembro de 2005,

Prof. Dr. f{onaldo Freire de Moura
Diretor do DTR/UFRPE

Confere com o original

Moacyr unha Filho
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MINISTERIO DA EDUCAGCAOQ

UNIVERSIDADE FEDERAL RURAL DE PERNAMBUCO
DEPARTAMENTO DE TECNOLOGIA RURAL

PORTARIA N021/2007.

O Diretor do Departamento de Tecnologia
Rural da Universidade Federal Rural de
Pemambuco, no uso de suas atribuigdes

legais, e de acordo com o Regimento des
ta Universidade,

Resolve tornar sem efeito a Portaria n°19/2007, e ao
mesmo tempo designar os Docentes: Victor Casimiro Piscoya, Antdnio Travassos
Sobrinho e Romero Falclio Bezerra de Vasconcelos, para comporem, sob a
Presidéncia do primeiro, a Banca Examinadora de Seleglio Piblica Simplificada
de Provas de Titulos e Diditica para Professor Substituto, nas disciplinas:
Mecénica e Motores e Miquinas e Implementos Agricolas, do DTR/UFRPE.

Cumpra-se
Recife. 30 de asosto de 2007.

Prof Fernando Cariaxo RKolim Neto.
Diretor do DTR/AUFRPE.

Confere com o original

. . Moacyr.Qunha Filho. ...
-l Siape/6383609°
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MINISTERIO DA EDUCAQAO

UNIVERSIDADE FEDERAL RURAL DE PERNAMBUCO
DEPARTAMENTO DE TECNOLOGIA RURAL

PORTARIA  N012/2008.

O Diretor do Departamento de Tecnologia
Rural da Universidade Federal Rural  de
Pemambuco, no uso de  suas atribuigdes
legais, e de acordo com o Reglmento des
ta Universidade, |

Resolve designar os Docentes Victor Casimiro
Piscoya, Antbénio Travassos Sobrinho ambos do DTR/UFRPE e Tadeu
Jankovski do Departamento de Engenharia Florestal da UFRPE, para
comporem, sob a Presidéncia do primeiro, a Banca Exammadora de Selegdo
Pablica Simplificada de Provas de Titulos e D}datma para Professor
Substituto, nas disciplinas: Exploragdo e Transporte de Madeira e Tecnologia

Florestal, do DTR/UFRPE.

T
w
Cumpra-se ‘

Recife, 11 de margo de 2008.

Prol.Fernande Cartaxe Rolim Neto
Diretor do DTR/UFRPE.

‘ Confere com o original

‘ * Mbacyr Cunha Fifho
.  Siape/6383609
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MINISTERIO DA EDUCACAO E DO DESPORTO
UNIVERSIDADE FEDERAL RURAL DE PERNAMBUCO
CURSO DE ENGENHARIA FLORESTAL

Recife, 22 de outubro de 1998.

DECLARACAO

Declaramos que 0 professor do Departamento de Tecnologia Rural, Sr
Victor Cassimiro Piscoya, supervisionou os estdgios obrigatorios dos alunos do Curso de
Engenharia Florestal Celiane Pereira da Silva e Luciana Mana de Lima Canto durante o
2° semestre de 1997,

Atenciosamente 2

Prot” T'adeu Jankovsk
Coordenador do Curso de Engenharia Florestal

Confere com o original

Moacyr Cunha Filho
Siape”6383609
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UNIVERSIDADE FEDERAL RURAL DE PERNAMBUCO

Coordenacéo do Curso de Engenharia Florestal
- Rua Dom Manoel de Medeiros, s/n
’ Dois Irmédos Recife—-PE — Brasil CEP: 52171-000

Fone: (81) 3320-6293 |
www.ufrpe.br

DECLARACAO

Declaramos, para os devidos fins, que o Prof. Victor Casimiro Piscoya participou

como Membro da Banca Examinadora de Defesa do Relatério lde Estagio Supervisionado

Obrigatério — ESO, do discente Clénio José Honorato Rodrigues Lopes, do Curso de
Graduacdo em Engenharia Florestal, intitulado Diagndstico d(;‘) entrelagamento-entre as
arvores e as redes elétricas e telefonicas no Campus da UFRPE , realizada no dia 12 de

dezembro de 2007, no AUDITORIO ALvaRro LEDO, DCFL / UFRPE.

Recife, 06 de maio de 2008

. . ‘o \
Luacia de Fatima de Carvalho Chaves
Coordenadora do Curso de Engenharia Florestal

| Confere com o original

Moacyr Cunha Filho
Siape6383609
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INSTITUTO FEDERAL DE EDUCAGAO. CIENCIA E TECNOLOGIA DE PERNAMBUCO ~ CAMPUS VITORIA DE SANTO ANTAO

...?m%imfmm

Campus Vithrls d2 Santy Antds

MINISTERIO DA EDUCACAO
SECRETARIA DE EDUCACAO PROFISSIONAL E TECNOLOGICA
INSTITUTO FEDERAL DE EDUCACAO, CIENCIA E TECNOLOGIA DE PERNAMBUCO
DEPARTAMENTO DE DESENVOLVIMENTO EDUCACIONAL
CURSO DE BACHARELADO EM AGRONOMIA - COORDENACAO DE CURSO

TRABALHO DE CONCLUSAO DE CURSO (TCC)

‘DECLARACAO DE PARTICIPACAO EM BANCA EXAMINADORA

Declaro para os devidos fins, que o (a) Sr (a). Prof. Dr. VICTOR CASIMIRO PISCOYA
integrou, éomo AVALIADOR EXTERNO, a Comissio Examinadora de Defesa Publica de
Trabalho cie Conclusio de Curso (TCC), intitulada: ATRIBUTOS FIiSICOS DO SOLO SOB
SISTEMA DE CULTIVO DA UVA EM TOPOSSEQUENCIA E MATA NATIVA,
desenvolvido ¢ defendido pelo (a) académico (a) ANA PAULA SILVA DE MEDEIROS
BARR084 realizada nesta data. A banca examinadora foi composta, também, pelos avaliadores:
Prof. Dr. Sandro Augusto Bezerra (Presidente/Orientador); Prof*. Dra. Paula Guimardes Pinheiro

Aratijo (Membro Interno).

Vitdria de Santo Antio, 18 de janeiro de 2018

| Denise de Santana Silva
‘ Coordenadora do Curso de Agronomia

| Portaria n°1.691 do DOU em 06.12.2017

. o
] Matl SIAPE n 1882276 Canfara ram n ariginal
INSTITUTO FEDERAL DE EDUCAGAO, CIENCIA E
TECNOLOGIA DE PERNAMBUCO
CAMPSU VITORIA DE SANTO ANTAO Y unha Eilh
ENDEREGO: Propriedade Terra Preta, s/n oacyrtjunna Filho
Cx. Postal:|031 CEP: 65600-000 Siape/6383609

Vitéria de Santo Antio - PE
Autorizagao de Funcionamento: Portaria 24/11/2009
Publicagdo no: Dou: Segado 2 de 25/11/2009 n° 225
inscrigéo de cadastro n° 10.767.238/0004-98

1 Propriedade Terra Preta s/n ~ Vitéria de Santo Ant3o-PE — Caixa Postal 031 ~ CEP 55600000 — Tel/fax: (081) 3114.1982
|
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INSTITUTO FEDERALDE
EDUCAGAO, CIENCIA E TECNOLOGIA
PERNAMBUED

INSTITUTO FEDERAL DE EDUCACAO, CIENCIA E TECNOLOGIA DE
PERNAMBUCO
DIRETORIA DE EDUCACAO A DISTANCIA
CURSO DE ESPECIALIZAGAO EM ENSINO DE CIENCIAS

sy s

Certificamos que o(a) Prof. Dr. Victor Casimiro Piscoya, CPF 394.361.109-44, participou na fungdo de avaliador
na Banca Examinadora dos Trabalhos de Conclusdo de Curso — TCC do Curso de Especializagdo em Ensino de
Ciéncias — Anos Finais do Ensino Fundamental, na modalidade de Educacédo a Distancia do Sistema UAB,
realizadas no dia 07 de julho de 2018, no Polo de Santa Cruz do Capibaribe, conforme discriminagdo abaixo:

Orientando Titulo do Trabalho
RAFAELA KARINA DA SILVA
A PEGADA ECOLOGICA NA PERSPECTIVA INVESTIGATIVA E INTERDISCIPLINAR NO ENSINO
FUNDAMENTALII
TAMIRES ALVES ROCHA

ATIVIDADES INVESTIGATIVAS NO ENSINO DE CIENCIAS: QUEBRANDO BARREIRAS DA
FOTOSSINTE

THAMARA RAFAELA N CLEMENTE

O ENSINO INVESTIGATIVO EM CIENCIAS MEDIADO PELA TEORIA DOS CAMPOS CONCEITUAIS DE
VERGNAUD

MARIANA LEONCIO BERTINO CABRAL

ATIVIDADES INVESTIGATIVAS NO REUSO DE AGUAS: O ENSINO DE QUIMICA BASEADO NA
EDUCACAO AMBIENTAL E SUSTENTABILIDADE

Recife_ 07 de iu|h0 de 201 8 Confere com,o original

Fror. inacio ulnvanao Kipeiro o 7 pr——
Coordenador de Curso il it
“smecializagio em Ensino das Ciéneias
Diretoria de Educacio a Distdnia - IFPE
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UNIVERSIDADE FEDERAL RURAL DE PERNAMBUCO - UFRPE

PRO-REITORIA DE PESQUISA E POS-GRADUAGAO e
PROGRAMA DE POS-GRADUAGAO EM BIOMETRIA E ESTATISTICA APLICADA MINSTERS O EDcAer & DESPORTO

— —

DECLARACAO

Declaramos que o Professor Dr. Victor Casimiro Piscoya participou como
membro externo da banca examinadora formada pelos professores Dr. Tiago Alessandro
Espinola Ferreira (presidente — DEINFO/UFRPE), Dra. Tatijana Stosic (membro interno —
DEINFO/UFRPE) e Dr. Moacyr Cunha Filho (membro interno — DEINFO/UFRPE) para defesa
da dissertac¢do intitulada “Andlise estatistica do coeficiente de escoamento superficial em
bacia hidrogrifica do ambiente semiarido”, realizada pelo mestrando Manoel Rivelino

Gomes de Oliveira, no PPG em Biometria e Estatistica Aplicada 'em 27/08/2012.

Recife-PE, 27 de agosto de 2012.

rof Borko Stosic
Vice-Coordenador PPG em Biometria
@ Estatistica Aplicada/UFRPE

0

Confere como original
1a -

nGuacyl wunina ring

Siape/6383609
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Rua Dom Manoel de Medeiros, S/N° — CEP 52.171-900 - Ii)ois Irmaos — Recife-PE.
Fone: (81) 3320-6490 - E-mail: coordenacao@pgbiom.ufrpe.br
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2
i UNIVERSIDADE FEDERAL RURAL DE PERNAMBUCO - UFRPE

PRO-REITORIA DE PESQUISA E POS-GRADUAGAO i
a ’ . GOVERNO FEDERAL
PROGRAMA DE POS-GRADUAGAO EM BIOMETRIA E ESTATISTICA APLICADA MINISTERO DA EDUCAGAD

¢

|
|
i
|

DECLARACAO

Declaramos que o Professora Dr. Victor Casimiro Piscoya participou como
membro externo da banca examinadora formada pelos profealssores abaixo, para defesa da
dissertagfo intitulada “Distribui¢Ges estatisticas e correla¢Ges tjemporais de alguns pardmetros
hidrolégicos de uma bacia hidrografica semi4rida de Pernambuco”, realizada pelo mestrando
José Gomes Cabral Neto em 26 de fevereiro de 2013 no PPG em Biometria e Estatistica

Aplicada/UFRPE: j

Membro da banca Fungio Institui¢@o de origem
Prof. Dr. José Ramon Barros Cantalice Presidente DTR/UFRPE

Profa. Dra. Tatijana Stosic Membro interno Deinfo/UFRPE

Prof. Dr. Vicente de Paula Silva Membro extem(:j) DTR/UFRPE

Recife-PE, 26 de fevereiro de 20#3.

1

[ Confere com,o original

Nroacyr wunna riino
‘ Siape/6383609

Rua Dom Manoel de Medeiros, S/N° — CEP 52.171-900 — Dois Irmaos — Recife-PE.
Fone: (81) 3320-6490 - E-mail: coordenacao@pgbiom.ufrpe.br
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UNIVERSIDADE FEDERAL RURAL DE PERNAMBUCO
PRO-REITORIA DE PESQUISA E POS-GRADUAGAO
PROGRAMA DE POS-GRADUACAO EM ENGENHARIA AMBIENTAL MIN?;‘-}‘éS’}Q%f\EED&Té‘kCAO

DOCUMENTO DE REGITRO DE DEFESA DE DISSERTACAQ

Aos 18 (dezoito) dias do més de setembro.do ano de 2015, no hordrio das 9h00 as
12h00, realizou-se no auditério do Prédio Prof. Ronaldo| Freire de Moura do
Departamento de Tecnologia Rural a 13* (deczma terceira) | defesa. de dissertagdo,
intitulada: “Abordagem fisica do  WEPP na erosio em solos em ambiente
semidrido” pelo mestrando Waldemir Pereira de Souza, de lacordo com as Normas
gerais dos Programas de: Pos-Graduagio da Universidade Federal Rural de Pernambuco
(Resolugdio N° 016/2014 do CEPE), complementadas pelo Regulamento do Programa
de P6s-Graduagfio em Engenharla Amb1ental £ Normas Internas aprovadas pelo
Colegiado do Programa e S -

Como Preslq;gnte_ da Mosa

> (as)

PPEAMB[UFRPE)

’E/PNPD PPG Ciéncia
do Solo)

Apbs apresentagio” pdi'r“fpé:i_rte‘ ;da Comissdo
Examinadora, 0 me; e

ol )REPRQVAD@

De acordo com os.:conceltos atrxbuldos o mestrando foi co nsiderado APROVADO
devendo para obtenoao do grau de mestre: proceder as corregdes: nécessarias, entregar a
enta) dias, bem como
, ‘fforme;.os critérios de
comprovagio de ubmlssao (Art 61-do Regulamento do Proéram? g

em Engenhana Amblemal) : T

Premdente

Membro Int 'mo‘:

Membro Externo ‘!

Mestrando:

emendas o Coordenador

Confere com,o original

Confere o presente documento, que nfo apresenta rasuras ne
do Programa, Prof. Dr. Vicente de Paulo Silva.

- I

e
-Coordenador: . m N Mbacyr Cuinha Filho
s v . Q\g G ‘xo Sla;e/6383609
RO (,@S'ﬁde seteribro de 2015,
\\‘6“ <
B O

“Universidode Federal Rural de Pernambuco - UFRPE | .
Rua Dom Manoel de Medeiros, s/n, Dois Irm#os - CEP:|52171-900 - Recife/PE
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!
UNIVERSIDADE FEDERAL RURAL DE PER]NAMBUCO

PRO-REITORIA DE PESQUISA E PéS-GRADUACAO

urnee PROGRAMA DE POS-GRADUACAO EM ENGENHARI1A AMBIENTAL:  1inaTirio oA EOUCACA

DOCUMENTO DE REGISTRO DE DEFESA DE DISSERTAQAO

jestranda Cristin 0si Santos Ribe
f?@rogramas de Pés-Graduagﬁo da

Mias, bem como
08, cnténos de

_—
s
Membro Externo o
Mestrando:
Lt s
Confere o presente documento, que ndo apresenta rasuras nem emendas o Coordenador
do Programa, Prof. Dr. Vicente de Paulo Sllva ‘ : Confere com,o original
M’c');cyr (_"unha Filho
Siape/6383609
de 2016.

" Umvers1da’ e Federal Rural de Pemambuco UF E
“Rua Dom Manoel de Medeuos, s/n, Dois Irméos - CEP: 5217 1-900 - Recife/PE


LENOVO
TEXTO CURTO

LENOVO
TEXTO CURTO

LENOVO
TEXTO CURTO

LENOVO
TEXTO CURTO

LENOVO
TEXTO MENOR

LENOVO
TEXTO CURTO


UNIVERSIDADE FEDERAL RURAL DE PERNAMBUCO
PRO-REITORIA DE PESQUISA E POS-GRADUAGAO GONERHO FEDERAL
urkre ~ PROGRAMA DE POS-GRADUAGAO EM ENGENHARIA AMBIENTAL  MINiSTERIO DA EOUCACH

DECLARACAQ

Declaro, para os. dev1dos fins, que o"i’v-ro'f." DSc Victor Casim;irot Fiscbya parﬁcipou,
como Presidente, da c'o'niissﬁo avaliadora. da 28“ defesa de dissertacdo do Programa
de Pos-Graduag:ao em Engenharla Amblental (PPEAMB), reahzada aos 21 (vinte e
um) dias do mes de Julho do ‘ano de 2017 no horano das 09h00 as 11h00 na Sala de
Aula do PPEAMB 1° andar do Pred10 Antomo Coelho do Departamento de Tecnologla
Rural, da Un1vers1dade Federal Rural de Pernambuco (UFRPE) intitulada:

“Capacndade de mfiltrag:ao em Neossolo Fluvmo e Camblssolo Haphco no

Semidrido Pernambu‘ ”:no”, pela mestranda Cleuma Chrlstu' da?‘-“ Sllva ‘Almeida, que

teve como Orlentador o Prof DSc Vlctor Casnmiro Plscoya (PPEAMB[UFRPE)

- Confere com,o original

Nroacyr wunna riino
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UNIVERSIDADE FEDERAL RURAL DE PERNAMBUCO
PRO-REITORIA DE PESQUISA E POS-GRADUAGAO

GOVERNO FEDER,

PROGRAMA DE POS-GRADUAGAO EM ENGENHARIA AMBIENTAL  MINISTERIO DA EDUC

]

DECLARACAO

Declaro, para os devidos fins, que o Prof. DSc Victor Casimiro Piscoya participou,
como Presidente, da comissdo avaliadora da 53* defesa de disserta¢io do Programa
de P6s-Graduagio em Engenharia Ambiental (PPEAMB), realizada aos 27 (vinte e
sete) dias do més de julho do ano de 2018, no hordrio das 10h00-as 13h00, na Sala de
Aula do PPEAMB, 1° andar do-Prédio Anténio de Andrade Coelho, do Departamento
de Tecnologia Rural, da Universidade Federal Rural de Pernambuco (UFRPE),
intitulada: “Avaliagdo da infiltracdo em solos submetidos a diferentes tipos de
cobertura no Semidrido Pernambucano”, pela mestranda Edja Lillian Pacheco da
Luz. A banca examinadora foi composta, também, pelos seguintes membros:

- Prof. DSc Moacyr Cunha Filho — Primeiro Membro (DEINFO / UFRPE)

- Prof. DSc Renisson Neponuceno de Aradjo Filho — Segundo Membro
(Universidade Federal do Tocantins)

Prof. DSc’ José Ram;)n liar;oé Cantalice
Coordenador do PPEAMB

Confere com,o original

Moacyr Cunha Filho
Siape/6383609
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UNIVERSIDADE FEDERAL RURAL DE PERNAMBUCO

: PRO-REITORIA DE PESQUISA E POS-GRADUAGAO EOVERND FEDERAL
UERPE PROGRAMA DE POS-GRADUACAO EM ENGENHARIA AMBIENTAL Mlgéig*‘égom
DECLARACA

como Presidente; da comiissio avalia&bp&ﬁ‘éiaa; 9’I defesa de disserta¢ido do Programa

de Pés—Graduéqﬁb em s ngliiada aos 31 (trinta e

- Prof. DSc Moga i SO} N . de Estatistica
Informética — UER] : s

Confere com,o original

Noacyr ¢unha Filho
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AR
. UNIVERSIDADE FEDERAL DO TOCANTINS —F
PRO-REITORIA DE PESQUISA E POS-GRADUAGAC 1t U] 3 B
PROGRAMA DE POS-GRADUAGAO EM CIENCIAS FLORESTAIS E AMBIENTAIS Dy elo el
Rua Badejos, Chacaras 69 e 72 - CEP: 77402-970 - Caixa Postal 66 | GUrUpITO ek 9‘5%%% =

(63) 3311-1616 | www.uft.edu.bricfa | pgcfa@uft.edu.br

CERTIFICADO

lorestais € Ambientais da
ficado ao Prof. Dr.

O Programa de
Universidade Fed:
VICTOR CASIMIR
mestrado acad
microbiana em:
sul do Tocanti
realizada 25:di

; atividade
getagdo no

of. Marcps Giongo
Os-grad /égéo em Ciéncias Florestais e Ambientais

Coordenador do PrograrrpAie

Confere com,o original
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UFRPELI 1 § § @8 & B A B m Rua Dom Manuel de Medeiros, s/n? -
CEP 52.171-900, Dois Irmé&os ~ Recife-PE.

A B ' O M ETR l A Fone/Fax 81-3320-6490

Email coordenacao.pgbea@ufrpe.br
\\- B B | e Estatistica Aplicada Site: http://ww2.ppgbea.ufrpe.br/br

DECLARAGAO

Declaramos que os(as) docentes abaixo pérticiparam da banca examinadora de
defesa da tese de doutorado intitulada “Métodos multivariados aplicados no
monitoramento da qualidade da agua de cisternas de placas na Regido do Pajet-PE”,
realizada pelo doutorando Manoel Rivelino Gomes de Oliveira, em 26 de agosto de 2016, no

PPG em Biometria e Estatistica Aplicada/UFRPE:

Professor Doutor Moacyr Cunha Filho — Presidente (Deinfo/UFRPE)

Professora Doutora Tatijana Stosic — Examinadora interna (Deinfo/UFRPE)

Professora Doutora Ana Patricia Siqueira Tavares Falcdo — Examinadora externa (IFPE)
Professor Doutor Victor Casimiro Piscoya — Examinador externo (DTR/UFRPE)

Professor Doutor Lazaro de Souto Aradjo — Examinador externo (DCFS/CCA/UFPB)

Recife-PE, 26 de agosto de 2016.

22 Prof, D, Palo Jusé Duarte Neto

% Coordenador PPG em

Biometria e Estatistica
AplinadalUFRPE

g
Rty 3

Confere com/o original
1tan
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PPG EM BIOMETRIA Rua Dom Manuel de Medeiros, s/n® -

CEP 52.171-900, Dois Irmdos — Recife-PE.

E ESTATiST'CA APLICADA Fone/Fax +55-81-3320-6490

Email: coordenacao.pgbea@ufrpe.br

U F R P E Site: http://www.ppgbea.ufrpe.br

S>>

DECLARACAO

Declaramos que os(as) docentes abaixo participaram da banca examinadora de defesa da
tese de doutorado intitulada “Mudangas climaticas e qualidade d'agua no alto Sdo Francisco”,
realizada pelo doutorando David Venancio da Cruz, em 06 de fevereiro de 2019, no PPG em

Biometria e Estatistica Aplicada/UFRPE:

Professor Doutor Moacyr Cunha Filho — Orientador/Presidente (Deinfo/UFRPE)
Professora Doutora Tatijana Stosic — Examinadora interna (Deinfo/UFRPE)
Professor Doutor Guilherme Rocha Moreira — Examinador interno (Deinfo/UFRPE)
Professor Doutor Victor Casimiro Piscoya — Examinador externo (DTR/UFRPE)

Professor Doutor Manoel Rive_liqp Gomes de Oliveira — Examinador externo (DE/CCT/ UEPB)

®

Recife-PE, 06 de fevereiro de 2019.

Confere com,o original
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UNIVERSIDADE FEDERAL RURAL DE PERNAMBUCO

PRO-REITORIA DE PESQUISA E POS-GRUADUACAO
PROGRAMA DE POS-GRADUACAO EM BIOMETRIA E ESTATISTICA APLICADA

Declaro, para os devidos fins que o Prof. Dr. Victor Casimiro Piscoya,
portador do CPF n°® 394.361.109-44, ofereceu a proficiéncia em lingua
estrangeira - Espanhol, quando da aplicacdo no primeiro semestre de 2018, no
Programa de Pos-Graduacdo em Biometria e Estatistica Aplicada (PPGBEA) da
Universidade Federal Rural de Pernambuco (UFRPE).

Recife, 04 de marco de 2018.

Préf. Moacyr Cunha Filho

NUEE CoordenadmdoPrwamadePbs-Gm‘uaqeo

om Biometriae Estatistica Aplicada
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Abstract Suspended sediment and bedload discharges in sand-bed rivers shape semi-arid landscapes and impact
sediment delivery from these landscapes, but are still incompletely understood. Suspended sediment and bedload
fluxes of the intermittent Exu River, Brazil, were sampled by direct measurements. The highest suspended sediment
concentration observed was 4847.4 mg L™! and this value was possibly associated with the entrainment of sediment
that was deposited in the preceding year. The bedload flux was well related to the stream power and the river
efficiently transported all available bedload with a mean rate of 0.0047 kg m™' s™', and the percentage of bedload
to suspended sediment varied between 4 and 12.72. The bed sediment of Exu River was prone to entrainment and
showed a proclivity for transport. Thus, sand-bed and gravel-bed rivers of arid environments seem to exhibit the
same mobility in the absence of armour layer.

Key words sediment transport; sand-bed rivers; stream power; semi-arid; variability; sediment delivery

Relation entre charge de fond et sédiments en suspension dans la riviére Exu a lit sableux, dans la
région semi-aride du Brésil

Résumé Les débits des sédiments en suspension et du charriage de fond dans les riviéres a lit sableux fagonnent les
paysages des régions semi-arides et conditionnent I’exportation des sédiments de ces régions, mais ils sont encore
mal compris. Les sédiments en suspension et le charriage de fond de la riviére intermittente Exu, au Brésil, ont
été échantillonnés par des mesures directes. La valeur observée la plus élevée de la concentration des sédiments
en suspension, égale a 4847,4 mg L™, pourrait étre associée a des sédiments déposés derriére un seuil ’année
précédente. Le flux de charriage était bien lié a la puissance du courant et la riviere a transporté efficacement tout
le matériel disponible avec un débit moyen de 0,0047 kg m™! s™!, le pourcentage de la charge de fond par rapport
aux sédiments en suspension variant entre 4 et 12,72. Les sédiments du lit de la riviere Exu sont facilement
mobilisés et transportés. Les riviéres a lit de sable ou de gravier des milieux arides semblent présenter la méme
mobilité en I’absence de couche cuirassée.

Mots clefs transport de sédiments; lits de rivieres sableux; puissance du courant; variabilité; semi-aride; apport de sédiments
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1 INTRODUCTION

Much of the work in dryland streams has focused on
understanding the dynamics of suspended sediment
transport. Direct measurements of bedload are noto-
riously difficult and the logistical and practical diffi-
culties are enhanced considerably by the uncertainty,
unpredictability and infrequency of rain and runoff in
dryland environments. Consequently, data sets docu-
menting the dynamics of bedload transport in dryland
rivers are limited (Powell 2009).

The relative importance of each component of
watershed sediment yield depends, however, on the
environmental setting, the nature and distribution of
sediment sources, and the transport paths and pro-
cesses by which sediment is delivered to the stream.
For example, it is commonly believed that bed load
is more significant in dryland streams than in streams
draining humid environments (Graf 1988).

Knowledge of sediment transport in humid set-
tings is based on a relatively large number of data
sets and range of natural conditions, and researchers
have generalized characterizations of bed materials
in humid conditions, but investigations in deserts
have been limited (Cohen and Laronne 2005). There
has, however, been recognition of a two-layer ver-
tical structure, a relatively coarse armour overlying
a finer sub-armour, at least in most perennial chan-
nels (Kellerhals 1967, Parker and Klingeman, 1982;
both in Reid and Laronne 1995). The coarse nature
of armour is important in various ways, for it deter-
mines the threshold of sediment entrainment, thereby
dictating not only the total flux of bedload in perennial
rivers, but also its calibre (Laronne et al. 1994).

In sand-bedded rivers, armour layers do not occur
and the bedload flux tends to be more expressive,
since there is energy to transport sediment, and events
having a moderate magnitude but higher frequency
of occurrence are responsible for the majority of
sediment transport (Hudson and Mossa 1997).

In semi-arid ephemeral channels, such as Nahal
Yatir and Eshtemoa in the northern Negev, Israel,
bedload discharge is several orders of magnitude
higher than in humid perennial counterparts (Reid and
Laronne 1995, Cohen and Laronne 2005). However,
the Yatir and Eshtmoa are not sand-bedded channels;
in fact, they are classified as upland coarse-grained
ephemeral channels (Powell et al. 1999).

Laronne and Reid (1993) reported that some-
times the rates of sediment transfer differ markedly
in ephemeral and perennial rivers, and used this idea
to explain both the changing character of sedimentary

successions and the morphology of rivers in sub-
humid or semi-arid areas that have experienced signif-
icant shifts in climate during the Quaternary period.
Laronne and Reid (1993) found that the ephemeral
desert rivers transported higher quantities of avail-
able sediment, but showed less percentage increase
with the increase in stream power, because they did
not have an armour layer that supplies finer sediment
under high flow conditions.

Garcia et al. (2000) reported that bedload trans-
port is difficult to measure under field conditions due
to its spatial and temporal variability, even during
steady-flow conditions, bed roughness and irregulari-
ties of bed topography, and the effect of the sampler
on local flow. According to Gordon et al. (2004)
bedload is important because it can vary with the
changes in the morphology of a stream.

Indirect approaches to study bedload transport in
dryland rivers, including reservoir sedimentation and
particle tracing programs, are useful in that they do
not require personnel to be on site during flow events.
However, much detailed information relating to the
hydrodynamics of bedload transport processes is lost
(Powell 2009). Powell (2009) also states that impor-
tant information can be obtained from direct measure-
ments of bedload transport and hydraulic parameters
during events, but many constraints can be overcome
by the use of automated sampling technologies.

Lenzi et al. (2003) found the percentage of
bedload to suspended sediment to vary from 9 to 69 in
a small alpine watershed (5 km?), and attributed this
variation to the connection between alluvial stream
channel processes and the sources of transported
sediments.

Arid regions are characterized by a combina-
tion of high hydrological variability, both spatial and
temporal, and spatial heterogeneity of soil surface
properties. The dynamic relation between those pat-
terns and processes is an essential aspect of spatial
connectivity in arid landscapes (Puigdefabregas et al.
1999). The transport of sediment is well reported for
perennial rivers in temperate or humid climates, but is
less studied in arid land streams, despite the supposed
high transport efficiency of sediment in such streams
(Reid and Laronne 1995). Consequently, there are
limited studies in rivers in semi-arid regions. Probst
and Amiotte-Suchet (1992) highlighted the lack of
available data for these rivers.

Sediment yield is important for the planning of
several soil and water conservation processes, analy-
sis of water storage sedimentation, study of changes
in river morphology, deposition at the bottom of

Confqre com,o original

naudaLyl wurinid rino

Siape/6383609


LENOVO
TEXTO CURTO


Relationship between bedload and suspended sediment 3

rivers, and planning of agricultural projects (Singh
et al. 2008). The sediment yield of a watershed is dif-
ficult to calculate, because it results from a complex
interaction of several hydrogeological processes.

The objective of the present study is to develop
a relationship between bedload and suspended
sediment and test it on the sand-bed semi-arid Exu
River, Pernambuco State, Brazil.

2 MATERIALS AND METHODS

2.1 Location and hydrological characteristics of
Exu watershed

The study was conducted in the Exu watershed (lon-
gitude 38° 25’ 43" W, latitude 8° 00’ 06”), located
within the municipal limit of the city of Serra
Talhada, in the semi-arid environment of the state
of Pernambuco, Brazil. The climate in the region is
classified as BWh type semi-arid, hot and dry, with
summer and autumn rains, and has an average annual
rainfall of 647 mm year! (SUDENE 1990) and an
average annual temperature of 29°C.

The Exu watershed has a rainfall pattern char-
acterized by variability; the rainfall is intense, con-
centrated into short periods of time (12 mm min™)
with widely varying temporal recurrence of events.
Consequently, high peak flows occur, followed by a
recession with an exponential form (see Fig. 4).

Figure 1 shows the location, drainage network
and altimetry maps of Exu watershed. In accord with
USDA Soil Taxonomy (USDA 1999), the soils in
the Exu watershed are: 38.03% Aridisols, 18.20%
Alfisols, 21.65% Entisols and 22.12% Inceptisols.
The soils show a minimal degree of soil forma-
tion, typical of semi-arid regions where no signifi-
cant changes occur compared to the original material
due to the low intensity of moisture limited pedoge-
netic processes. The greater prevalence of Aridisols
is based on the limited soil moisture available for
plant development. The Aridisols in the Exu water-
shed have a sand surface texture or occurrence of
gravel at the surface (0-20 cm), an argillic horizon at
20-30 cm depth, and occur in the middle part of the
toposequence. The Inceptisols in the watershed have
a 20-cm deep sand surface horizon, over a medium
texture cambic horizon at 2040 cm, and are located
between the middle to lower position on the land-
scape. Entisols are shallow and show a lithic contact,
or bed rock at a depth of 30 to 40 cm. They have
a sandy texture that consists mostly of quartz, resis-
tant to weathering, and occur in the last third of the

landscape. The Alfisols are located on the top or in
the middle of toposequence and have a sand hori-
zon above an argillic horizon, and due to this texture
gradient, these soils are highly erodible.

The vegetation type in the Exu watershed consist
of cactus, and shrub-arboreal with individuals 1-2 m
tall xerophytic shrubs, called Caatinga, occurring
in areas with low annual rainfall, between 300 and
600 mm. This vegetation is irregularly distributed
both spatially and temporally, and during the dry
season the shrubs (Caatinga) lose their leaves. The
Caatinga is burnt to plant corn and beans in the
rainy season, and low level cultivation technology is
used. No soil correction techniques or fertilization are
employed. Extensive livestock production with goats,
sheep and beef cattle is also common in the water-
shed. These are typical soil use management practices
in the Brazilian semi-arid region. This soil use gen-
erates the sediment through interrill, rill and gully
erosion.

The Exu is a seasonal alluvial channel with short
straight or gently meandering reaches (average chan-
nel length = 1.27 km), of width 9 to 30 m and
steeply inclined banks (Fig. 2). The bed is flat and has
sand with a few bars. Five replicate bed surface and
subsurface material samples were collected in an area
of 0.5 m x 0.5 m, from a 5-cm thick surface layer,
and the subsurface material was sampled at a 35 cm
depth. The surface sediment Dsy was 0.69 mm and
the sub-surface D5y was 0.77 mm, and therefore not
armoured. The (surface Dsg/sub-surface Dsg) ratio
was 0.90.

The hydrological and morphometric characteris-
tics of the Exu watershed are given in Table 1. The
morphometric characteristics were determined using
the Spatial Analyst Tool of ArcGIS 9.3.1, except for
the average slope, which was measured in the middle
7.5 km stretch of the channel using a precision level
device. The concentration time (7';) was calculated by
the Hathaway equation (Ponce 1989):

- 0.606(L - )47

i 0234 M

where T is the concentration time (hours), L is the
river length (km), n is the watershed vegetation rough-
ness factor, and S is the average slope of the river
(m m'). The roughness value (n) was 0.3 for the
entire Exu watershed, corresponding to shrub cover
and extensive livestock production.
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Fig. 1 Location, drainage network and altimetry maps of Exu watershed.

2.2 Determination of hydraulic characteristics of
Exu River

Hydraulic variables of the Exu River, including depth,
discharge and velocity, were determined by 62 direct
measurement campaigns in March, April and May
during the rainy seasons of 2008 and 2009. A con-
trol section, which was situated downstream on a flat
stretch and was free from effects that could cause dis-
turbances in the flow, such as backwater effects, was

chosen. It had well-defined banks and there was no
flow reduction downstream. This section was divided
into a series of vertical segments of the same width
(1 m), varying according to the total width of the
water surface at the time of measurement, following
the Equal-Width-Increment Method (EWI) proposed
by Edwards and Glysson (1999). The stage and mean
velocity were measured at the centre of each segment.
An electromagnetic current meter was used, and it
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Fig. 2 View looking upstream of Exu River showing the
sandy bed and banks.

Table 1 Hydrological characteristics of the Exu River.

Characteristics Value Units
Drainage area, A 537.37 km?
Perimeter, P 125 km
Length of the water course, L 40 km
Average length of channels 1.27 km
Compactness coefficient, K. 1.52

Maximum elevation 625 m
Minimum elevation 587 m
Average watershed slope 0.095 mm!
Drainage density 0.074 km km?
Water course order 5

Average river bed slope 0.003 89 mm’!
Concentration time 7.08 h

was connected to a 50-kg ballast to stabilize the veloc-
ity measurements at high flow. The flow discharge of
the Exu River was determined by computing the prod-
uct of the mean flow velocity (m s!) and the area of
influence (m?) for each segment in the section, and
then summing these products over all segments. It was
not possible to determine the water surface slope.

2.3 Determination of suspended sediment
concentration (Cg) and suspended sediment

flux (Qss)

The suspended sediment flux was obtained simulta-
neously with the hydraulic variables during the mea-
surement campaigns in March, April, and May (the
rainy season) of 2008 and 2009. The sample collec-
tion process used to determine the concentration of
suspended sediment flow was conducted with sam-
plers, using the US DH—49 model at high water flow,
and the US DH-48 model when water levels in the
river were shallower. The adopted sampling method

consisted of obtaining a simple sample per vertical
segment, with the objective of measuring the aver-
age suspended sediment concentration (Cs) for each
vertical segment using EWI. The sampling was con-
ducted at the central point of each vertical segment.
Because the suspended sediment collection was done
together with the water flow determination, the sec-
tioning of the control section was the same and the
collection point for the sampler was the same as for
the average flow velocity (¥;) measured in the vertical
segments. The EWI for suspended sediment sampling
suggests that the samples of each vertical segment
should be mixed in order to obtain a composite sam-
ple that represents the sediment concentration of the
whole control section during discharge. However, all
samples collected in each vertical segment of the
control section of the Exu River were individually
preserved to determine their suspended sediment con-
centration in the laboratory. With this procedure, the
Box coefficient (BC; Gray 2005), which defines the
accuracy of suspended sediment sampling done in
each Exu River vertical segment, was computed as:

CSS
BC= = 2
Ce @

where Cg; is the suspended sediment concentration at
each vertical segment (mg L), and Cg is the aver-
age concentration of suspended sediments (mg L)
among all the sampled vertical segments. In EWI,
the sampler travels a sampling route with constant
velocity when descending and ascending. The ratio or
transit velocity, the speed with which the equipment
performs vertical sampling, depends on several fac-
tors, such as the size of nozzle used in the equipment,
the sample volume collected, the flow speed and the
depth of sample taken (Wilde and Radke 1998). The
transit velocity was determined as (Gray 2005):

ZWw=V:-K (3)

where ¥ is the transit velocity (m s™), 7; is the aver-
age flow velocity in the ith sampled vertical segment
(m s!), and K is the constant of variable proportion-
ality according to each different nozzle used, which
was 0.1036 for the ¥;-in (6.35 mm) nozzle of the sam-
pler. However, during sampling, the information used
was not the transit velocity, but the time for the sam-
pler to descend to the riverbed and return to the water
surface, calculated as:

Confere com o orisinal

Mboacyr Cunha Filho
Siape/6383609


LENOVO
TEXTO CURTO


6 Jose Ramon B. Cantalice et al.

1= )

where ¢ represents the minimum time to perform the
sampling (s), p is the depth of the sampled vertical
segment (m), and V; is the transit velocity (m s™).
A small distance was subtracted from the value of p
to account for the fact that the equipment would not
contact the riverbed (0.03 m).

The concentration values in each vertical seg-
ment that made up the section were determined by
the ratio between the sediment mass and the volume
of the collected sample, and the suspended sediment
flow values (Qss) were determined by the addition of
the product of the suspended sediment concentration
(Cg) and the respective water flow (Q) from each
vertical segment (Horowitz 2003):

O = 0.0864 ) (Css,0) (5)

where Qg is the suspended sediment flow (t d!), Css
is the suspended sediment concentration in the ver-
tical segment (mg L!), Q is the water flow of the
respective vertical segment (m? s!), and 0.0864 is a
constant for unit adjustment.

2.4 Determination of bedload sediment flux, Qpeq

The bedload sediment sampling was done only dur-
ing the rainy season of 2009 in 26 direct mea-
suring campaigns using a US BLH-84 sampler at
the same site and simultaneously with the sus-
pended sediment sampling. The sampling time was
40 s and bedload sediment fluxes were calculated as
(Gray 2005):

Obed = % (6)

where Opeq is the bedload sediment flux (g s m™);
m is the dry mass of bedload collected; w is the width
of the sampler nozzle (0.076 m) and ¢ is the sample
time, 40 s. The values of bedload sediment fluxes were
expressed int d”! and in kg m™! s

In accord with EWI, the cross-section was
divided into 10 vertical segments of the same width,
varying according to the total width of Exu River
(1.8-11 m). During sampling (40 s) the BLH-84 sam-
pler was positioned horizontally and parallel to the
flow and directed upstream in the centre of the cross-
subsection and placed on the bottom of channel.

Table 2 Bedload, bed surface and bed subsurface particle
diameters (mm) sampled in 2009 from the Exu River.

Dy D5 Dy
Bedload 0.29 0.77 1.48
Surface bed 0.34 0.69 1.13
Subsurface bed 0.45 0.77 1.30

During the bedload sampling, organic debris was
observed very rarely in the sample bag. The median-
grain diameter (Dso), Do and Doy were obtained
from the total bedload mass of each campaign, after
oven drying (105°C), as well as from the bed sur-
face and subsurface. The particle size distributions
were obtained by sieving each sample in an electro-
magnetic shaker (Viatest VSM 200 model), equipped
with a group of sieves arranged in order of decreas-
ing diameter (3.35, 1.7, 0.85, 0.60, 0.425, 0.30,
0.212, 0.150, 0.20, 0.106, 0.076 and 0.053 mm),
for 10 min at 90 vibrations per second. The Grain
Sediment Distribution (GSD) curve was obtained and
grain diameters calculated (Table 2) using the Curve
Expert 1.3.

3 RESULTS AND DISCUSSION
3.1 Hydrology of Exu River

Figure 3 shows the rating curve obtained from
76 direct measurements in Exu River during the
rainy seasons of 2008 and 2009. The Exu River
depth and flow rates were highly correlated as a
power function with a large coefficient of deter-
mination (2 = 0.975). This seems to represent the
natural variability of hydrological events. This rating
curve was fitted to flows varying between 0.0534 and
32.055 m> s’!, observed in 2008 in Exu River. The
flows observed in 2009 were smaller, varying from
0.073 t0 0.599 m? s’!. The depths of flow ranged from

-

>
4 Q = 1.6965 h27338

5
L ¥ =0.975 B
% 20 =™
25 .

10 »*

-
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Fig. 3 Depth—discharge rating curve of Exu River obtained
from 76 direct measurement campaigns during 2008 and
2009.
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Fig. 4 Biweekly rainfall and peak flows of Exu River watershed observed in the 76 direct measurement campaigns during

2008 and 2009.

0.9 to 2.5 m and from 0.32 to 0.5 m in 2008 and 2009,
respectively. However, this rating curve underesti-
mates the highest water discharges, demonstrating the
necessity of increasing the number of water discharge
measurements.

Figure 4 shows the bi-weekly (once every two
weeks) rainfall and the annual hydrographs of the
Exu River watershed in 2008 and 2009. These data
illustrate the variability observed within a year and
between years that is common in arid and semi-arid
environments (Bell 1979, Tooth 2000). In 2008 the
rainfall in 2008 rainfall concentrated and intense. The
hydrological response of the Exu watershed was fast

peak flows on the rising limb, followed by a recession
with a descending exponential form.

The 2009 hydrograph was found to have a longer
rising limb than recession limb, which is not com-
mon; a fast rise and longer recession is expected
in arid and semi-arid environments. In 2009, total
rainfall was smaller, but increased gradually, so
was better distributed than in 2008, producing a
bimodal hydrograph with multiple-peak flood events,
cf. a distribution pattern with a single-peak in 2008.
Hydrograph behaviour similar to that for 2008 was
observed by Cohen and Laronne (2005) in Nahal
Rahaf under arid conditions of the Israel desert: low
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Table 3 Flow rate (Q), suspended sediment concentration (Cis

samples from the Exu River in 2008.

), suspended sold flux (Qy) and the box coefficient (BC), of

Day 0 . Cus O BC (observed range)
(m’ s7) (mg L) (td")
26/03/2008 32.055 4847.4 13.539.392 0.93-1.04
27/03/2088 28.086 2490.7 6.023.424 0.89-1.07
28/03,/2008 21.942 558.9 1.096.383 0.61-1.40
07/04,/2008 19.398 4114 696.186 0.96-1.03
08/04,/2008 14.972 466.1 632274 0.82-1.16
08/04/2008 11.751 4383 494375 0.76-1.73
09/04/2008 9.992 4197 393338 0.78-1.57
09/04,/2008 7.843 409.4 289.252 0.90-1.14
10/04/2008 6.394 4445 264273 0.81-1.29
10/04,/2008 4.952 435.6 202.577 0.81-1.31
11/04/2008 6372 4344 258.718 0.81-130
11/04/2008 4.829 4334 199.909 0.78-1.30
12/04/2008 4.655 394.5 169.272 0.84-1.18
14/04/2008 3.370 3842 120,021 0.84-1.18
15/04/2008 2.505 379.6 86.385 0.85-1.16
15/04/2008 1.612 393.9 54.684 0.88-1.16
16/04/2008 2422 369.6 81.473 0.84-1.16
16/04/2008 1.571 383.9 51.916 0.88-1.16
17/04/2008 0.933 3739 29.958 0.88-1.17
18/04/2008 0.869 3729 27.817 0.88-1.17
28/04/2008 0.677 355.2 21.442 0.86-1.18
29/04/2008 0.502 3452 15.575 0.85-1.18
29/04/2008 0.315 3524 9.844 0.87-1.18
30/04/2008 0.668 354.2 21.116 0.86-1.18
30/04,/2008 0.476 3442 14.733 0.85-1.18
01/05,/2008 0.304 351.4 9.477 0.87-1.18
01/05/2008 0.307 340.4 9.438 0.89-1.21
02/05,/2008 0211 347.5 6.539 0.91-1.14
12/05/2008 0.295 2483 6.735 0.86-1.23
13/05/2008 0.239 244.9 5.294 0.88-1.15
13/05/2008 0.192 2472 4248 0.89-1.14
14/05,/2008 0.139 239.4 2,932 0.90-1.16
14/05,/2008 0.107 240.6 2.251 0.91-1.17
15/05/2008 0.085 230.5 1.744 0.90-1.18
15/05/2008 0.070 2293 1.422 0.90-1.18
16/05,/2008 0.053 2173 1.038 0.90-1.19

mean annual rainfall and short duration, but rela-
tively high intensity rain storms. The spottiness of
rainstorms and limited size and irregularity of rain-
cells generate unpredictable local floods (Cohen and
Laronne 2005).

Behaviour similar to the hydrograph, obtained in
Exu River in 2009 was observed in the Niger River’s
right bank tributaries, which showed a sharp increase
in runoff that resulted in a change from a single
hydrograph to a two-flood hydrograph (Descroix et al.
2012).

3.2 Suspended sediment flux and river discharge
during 2008 and 2009

The respective values of flow rate (Q), suspended
sediment concentration (Css) and box coefficient (BC)

are shown in Table 3 for each sampling day on
the Exu in 2008. Considerable variation of sediment
concentration values, from 217 to 4847 mg 4,
was observed. However, many individual suspended
sediment samples showed BC values in the ideal
range of 0.9 to 1.2 (Gray 2005), which is within the
acceptable limits from 0.67 to 1.5. Therefore, the
sediment concentration samples from the Exu were
considered sufficiently accurate.

Also shown in Table 3 are the solid discharge
values of suspended sediment (Qss), varying between
13 540 tons d! for the period with the highest water
discharge (32.055 m? s7!) and 1.03 tons d! for the
period with the lowest water discharge (0.053 m?
s1), which was observed in 2008. The suspended
sediment discharge was very high because of the
mobilization of sediment deposited in the final events
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of the previous year, demonstrating the characteristic
variability of hydrological events in a semi-arid envi-
ronment. This range of values also highlights the fact
that sediment transport is episodic and occurs mainly
during extreme events, indicating the need for the
sediment sampling to be performed at the peak flow
stage (Walling and Webb 1987, Horowitz 2003, Gray
2005).

The magnitudes of suspended sediment concen-
tration during 2008 and 2009 are shown in Fig. 5;
the highest suspended sediment concentration value
obtained for the greatest suspended sediment flux
observed was 4847.4 mg L', which corresponds to
the first rainfall and flow values in 2008. After that the
suspended sediment concentration values decreased,
varying from 558.9 to 217.3 mg L-!. The high con-
centrations observed in the first samples were related
to entrainment of deposited in the previous year.

A similar sediment graph was observed in Nahal
Rahaf, Israeli desert (Cohen and Laronne 2005). This
behaviour is consistent with the study by Merten and
Poleto (2006), in which about 90% of all suspended
sediment of a river basin was mobilized at the begin-
ning of rainy season. However, in 2009 the observed
suspended sediment concentration values ranged only
between 323 and 370 mg L', showing again the
inter-annual environments.

Cgs (mg L) ’
. E§§ 8 88

In the small Rio Cordon watershed in Italy
(5 km?), located in a humid alpine environment, Lenzi
et al. (2003) obtained maximum suspended sediment
concentrations of 100 and 57 890 mg L' for peak
flows of 1.8 and 10.4 m? s°!, respectively, over a 16-
year period. A high flow event was recorded in 1994;
without this event the suspended sediment concentra-
tion was between 100 and 15 000 mg L-! for flows of
1.8 and 3 m3 57!, respectively. The values were higher
than in Exu River, as the Rio Cordon has a greater
slope and is isolated from extreme events which can
mobilize fine sediment in humid weather.

Figure 6 shows a preliminary suspended
sediment rating curve for the Exu River. This was
fitted to the events sampled in 2008 and 2009 and
is far from accurate for use for prediction, but it is
important to extract information about suspended
sediment arising from a semi-arid watershed, and is
distinctive in terms of the high suspended sediment
concentrations and changes in sediment supply.
Variations in the importance of source areas are
significant in semi-arid watersheds (Alexandrov et al.
2007).

Although it has been commonly expressed as
a power function (Powell 2009), the suspended
sediment rating curve for the Exu River watershed
was better expressed as an exponential function, with

410
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Fig. 5 Sedigraphs for Exu River in 2008 and 2009.
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Fig. 6 Preliminary suspended sediment rating curve for the
Exu River.

a high coefficient a and low coefficient 5. This indi-
cates (Achite and Ouillon 2007, Alexandrov et al.
2007, Powell 2009) that in dryland rivers suspended
sediment transport is less sensitive to changes in dis-
charge. The exponential fit is justified by the large
variation in sediment concentration in very short peri-
ods of time, with the suspended sediment values
changing from 4847.4 to 558.9 mg L'! in 72h.

3.3 Bedload hydraulics and magnitudes of
bedload and suspended sediment rates of
Exu River in 2009

Comparison of the direct measurements of Exu River
bedload with the bedload data from arid region
ephemeral rivers Nahal Eshtemoa (Powell et al. 1996,
1999, 2001, Powell 2009), Nahal Yatir (Laronne and
Reid 1993, Laronne et al. 1994, Reid and Laronne
1995, Powell et al. 1996, 1999, Powell 2009) and
Nahal Rahaf (Cohen and Laronne 2005), which have
automatic stations with well documented results, and
also with some counterparts was made in order to
discuss the Exu River bedload results and sediment
mobility.

Figure 7 shows the bedload, and surface and
subsurface material from the Exu bed, GSD curves.
The bedload particles distribution is very close to that
of the bed material, having the same Dsy (0.77 mm)
as the subsurface material. The three curves show
typical unimodal distributions of coarse sand, which
illustrates the low transport selectivity, but reasonable
mobility of the bed material. Dade and Friend (1998)
maintain that many sand-bed rivers (but not all) are
in a state of fully mobilized transport due to shear
stresses during flows far above the critical value.

The hydraulic characteristics and bedload flux of
Exu River in 2009 are given in Table 4. The water
discharges varied from 0.0773 to 0.599 m? s! with
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Fig. 7 Bedload, bed surface and bed subsurface grain size
distribution (GSD) for Exu River.

a 75.5% coefficient of variation, flow depth showed
75% variation and the width varied from 1.8 to 11 m.
The flow regime was fluvial turbulent and these vari-
ations of hydraulic conditions are typical of dryland
river flows.

The bedload flux for sampled event was well
expressed (r> = 0.993) as a power function of stream
power (w) (Fig. 8). The hydraulic transport parameter,
stream power (w), was developed by Bagnold (1988)
as the rate of energy available to an alluvial system
that is equal to the rate of work done by the river
in sediment transport. The energy available in Exu
River was able to transport all available sediment on
its bed, which means that all available bedload would
be transported with maximum efficiency, according to
Bagnold (1988).

These observations are close to those observed in
Nahal Yatir (Reid and Laronne 1995, Powell 2009).
However, the mean bedload rates observed in Exu
River, 0.0047 kg m™! s”!, were three orders of mag-
nitude smaller than those in Nahal Yatir, 4.3 kg
m™! s and in Nahal Eshtemoa (Powell et al. 1999,
2001). The bedload flux in Exu River was 0.0008 to
0.023 kg m™! s in 2009, when observed flow rates
were 0.073 to 0.599 m?® s’! (Table 3). The flows were
low in relation to 2008 (32.055 m? s’!, Fig. 3) and
it is reasonable to expect that higher bedload fluxes
occurred in 2008.

As suggested by Reid and Laronne (1995)
when investigating the bedload transport efficiency,
Bagnold’s percentage bed load sediment transport
efficiency (E}p) was applied here (Fig. 9). The bedload
flux fitted perfectly Bagnold’s percentage bed load
sediment transport efficiency, demonstrating that the
entire available bedload was transported by Exu flow,
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Table 4 Hydraulic characteristics of the Exu River in 2009 (Q: flow rate; A: depth; w: width; V: velocity; Re: Reynolds
number, Re = V/v, where v is kinematic viscosity; Fr: Froude number, Fr = V//gh; and Opeq: bedload flux).

Day QO m3st) h (m) w (m) V (mst) Re Fr Ogea (td1)
27/01/2009 0.194 0.42 2 0.217 55979 0.142 0.323
27/01/2009 0.179 0.4 2 0.206 52012 0.138 0.284
28/01/2009 0.157 0.37 2 0.186 44118 0.129 0.222
28/01/2009 0.149 0.36 2 0.181 41 467 0.127 0.207
29/01/2009 0.116 0.33 2 0.133 27 400 0.097 0.159
29/01/2009 0.105 0.32 2 0.119 24043 0.09 0.134
16/03/2009 0.230 0.5 2.4 0.229 62 984 0.147 0.395
17/03/2009 0.212 0.48 2.4 0.225 60 492 0.146 0.353
17/03/2009 0.186 0.45 24 0.212 56 023 0.139 0.294
18/03/2009 0.176 0.44 2.4 0.205 52 040 0.137 0.274
18/03 /2009 0.137 0.39 2.4 0.165 40 434 0.112 0.193
19/03/2009 0.124 0.38 2 0.148 34 660 0.102 0.169
19/03/2009 0.112 0.37 0.129 29430 0.09 0.146
20/03/2009 0.099 0.35 2 0.109 23 605 0.079 0.124
13/04/2009 0.178 0.44 2 0.206 46 633 0.146 0.277
14/04/2009 0.164 0.42 2 0.194 41 566 0.14 0.248
14/04/2009 0.144 0.4 2 0.173 39 985 0.12 0.207
15/04/2009 0.136 0.39 2 0.164 35618 0.119 0.192
15/04/2009 0.106 0.36 1.8 0.12 27 341 0.085 0.136
16/04/2009 0.096 0.35 1.8 0.103 22537 0.074 0.119
16/04 /2009 0.087 0.34 1.8 0.086 18 720 0.061 0.103
17/04/2009 0.077 0.33 1.8 0.067 14 601 0.048 0.087
16/04/2009 0.568 0.52 11 0.156 57 142 0.087 1.989
17/06/2009 0.598 0.55 11 0.157 60 118 0.085 1.480
18/06/2009 0.551 0.53 11 0.151 55371 0.083 1.429
19/06/2009 0.424 0.49 11 0.127 43 548 0.073 1.207
Average 0.204 041 3.43 0.16 41072 0.11 0.413
= 0.221661 5908 0.1
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Fig. 8 The Exu River bedload flux computed using stream
power (o, kg m™' s™) calculated as: @ = pQS/w where p
is the density of water (kg m™), Q is flow rate (m? s™!), S is
the surface slope of Exu River (m m™), and w is the river
width (m).

and showing that the bedload rates from Exu River
may be greater with higher flow rates.

Hudson and Mossa (1977) on the Rio Grande,
which is considered perennial and includes parts of
Colorado, New Mexico, Texas, and four Mexican
states, and has as bed material a sand-gravel upstream
and a sandy-silt downstream, observed that events
having a moderate magnitude but higher frequency

Eb = (100 bedload flux/» tanga)

Fig. 9 Bedload transport efficiency of Exu River in
2009 calculated by Bagnold’s percentage bedload sediment
transport efficiency Ep = (1000Qeq)/(w/tana) where Oped
is bedload flux (kg m™!' s), w is stream power (kg m™ s™!)
and « the angle of internal friction = 0.63.

of occurrence, are more responsible for the major-
ity of sediment (total load) transport in rivers in both
arid and humid watersheds. This observation confirms
the bedload sediment transport efficiency of the Exu
River in 2009 (Fig. 9) that occurred at low discharges.

In Southeast Asia, which has a monsoon cli-
mate with mean annual rainfall of around 5000 mm,
defined in two seasons, dry and wet seasons (Ghani
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et al. 2007) observed bedload discharges of 1.72 to
69.12 t d”!, in six sand-bedded mountainous rivers
with discharge ranging between 17 and 25.5 m’
s'l. These watersheds have very high bedload fluxes
because of the high precipitation. Thus, the results
obtained in the Exu watershed are not low, and may
give even higher bedload values if, for example, flow
conditions occur as in 2008.

Here a direct relationship between bedload and
suspended sediment is considered, because it bet-
ter represents the behaviour and bedload contribu-
tion to sediment delivery. The Exu River ratio of
bedload/suspended sediment (%) in 2009 year var-
ied from 4 to 12.72 and the highest values were noted
in the period of largest flow rates during the rainy
season. As already highlighted here, 2008 had high
observed flows, therefore, this relationship could be
substantially larger in the Exu River.

Figure 10 presents the suspended sediment and
bedload fluxes, flow rates and bedload/suspended
sediment ratio (%) for the 26 sampled events in
Exu River. The suspended sediment flux occurred
in waves or pulses, which is a typical hydrological
behaviour in semi-arid and arid environments, and
the major pulses occurred at large flow rates. Lenzi
et al. (2003) reported that suspended sediment had
been observed to move as waves, but over a floodplain
during snowmelt.

The ratio bedload/suspended sediment load
seems to be closer to the bedload flux behaviour;
however, its increase occurs during the largest flows,
which implies the largest bedload delivery to the
Exu watershed sediment yield. Unfortunately it was
not possible to sample the bedload flux in 2008,
and as already stated, the flow rates that occurred
in 2008 were two orders of magnitude larger than
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Fig. 10 Suspended sediment and bedload flux (kg m'
s1), flow rates, Q (m® s!) and percentage value
bedload/suspended sediment behaviour for 26 events sam-
pled in Exu River.

those in 2009 and probably, therefore, the bedload flux
would have been higher.

The bedload flux had a behaviour similar to the
flow rates and hydraulic conditions as adjusted by
stream power when the four global characteristics of
flow, flow rate (Q), mass density of the water (p), sur-
face slope of Exu River (), and Exu width (W) were
efficient in bedload transport as already seen in the
discussion of sediment transport efficiency, at least in
2009, to low flows.

3.4 Sediment mobility analysis of the
sand-bedded Exu River

To understand the mobility of Exu River sediment,
Fig. 11 shows the relation (p1/f1) in which pl is
the fraction of the bedload in a size class and f'1 is
the bed material of corresponding size class (Wilcock
and Southard 1988) as suggested by Vericat et al.
(2006). Figure 11 shows the mobility of bedload frac-
tions of the Exu River and also whether the bedload
and material from the bed surface have the same ori-
gin point. The average value of the (p1/f1) rate was
1.09 with variance of 0.21, indicating that the bed sur-
face sediment and bedload are the same. This varia-
tion can be associated with the flow conditions that are
more favourable to smaller and larger size fractions of
grain sediment distribution. Values of (p1/f1) close
to 1 occur in the downstream part of large sand-bed
rivers (Frings 2008); bed sediments are typically uni-
modal, leading to strong hiding—exposure effects and
a smaller sorting efficiency. As a result the trans-
port selectivity will be very low, and will vary with
flow conditions. Using the relation (p1//1) Laronne
et al. (1994) observed similar behaviour between
bedload and bed surface material on the Nahal Yatir,
an ephemeral channel of the northern Negev Desert,
even though the Yatir is a gravel-bed channel. Thus,

10
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Fig. 11 Relationship (p1/f1) for Exu River, in which p1 is
the fraction of the bedload in the size class and f1 is the
bed material of the corresponding size class.
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Fig. 12 Behaviour of the ratio (Dspbedload/Dsysurface
material) and discharge (Q) in the Exu River.

sand-bed and gravel-bed rivers of arid environments
seem to exhibit the same mobility in the absence of
an armour layer.

To reinforce the mobility analysis, the bedload
Dsp was related to the surface material Dsg. The rela-
tion (D5 bedload/Dsg surface) of the Exu River and
flow rates was well correlated by a rational model with
a high 12 (0.97):

Dsobedload  (a + bQ)
Dspsurface (1 + cQ + dQ)

(7

where a = 1.515 x 10%; b = 4.383 x 10}; ¢ = 3.89
x 10%; d = 5.205 x 10'; and Q = flow rate (m> s™!).

At low Q, the Dsgbedload/Dsgsurface values
were close to 1, varying from 1.101 to 1.112,
therefore, showing non-selectivity to transport of
bed sediment. Figure 12 shows a decreasing trend
in the relation between Dsgbedload/Dspsurface and
increase in discharge, showing increased the grain
size of bedload with increased discharge, thus con-
firming that the bed surface sediment in Exu River
was prone to entrainment, and its unimodal distribu-
tion.

In this condition, as in gravel-bed rivers, the
degree of selective transport in sand-bed rivers is
likely to vary with flow conditions, with the low-
est degree of selective transport during floods (Frings
2008). These temporal variations of flow make it dif-
ficult to properly determine the long-term average
degree of size-selectivity, which is what accounts for
downstream fining.

4 CONCLUSIONS

The following conclusions are drawn from this
study:

1. The Exu River shows a flow distribution pattern
typical of channelled flood, in single-peak events
and multiple-peak floods events in dryland rivers.

2. The highest suspended sediment concentration
value observed in the 2008 samples (4847.4 mg
L) was related to movement of sediment in the
entrainment threshold that had been deposited in
the previous year; the suspended sediment flux
occurred in waves or pulses.

3. The mean bedload rates of 0.0047 kg m™ s’!
observed in Exu River were low due to low flow
rates observed in 2009, and it is fairly reasonable
to expect that higher rates had occurred as the
Exu River proved to be efficient in transporting
all available bedload.

4. The Exu River bedload/suspended sediment ratio
(%) varied from 4 to 12.72 and increased during
the largest flow events observed in 2009.

5. The ratio Dsgbedload/Dsgsurface material is
close to 1, showing non-selectivity to transport
of bed sediment of Exu River that is prone to
entrainment.

6. The sand-bed Exu River and gravel-bed rivers
of arid environments seem to exhibit the same
sediment mobility in the absence of an armour
layer.
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Abstract Data regarding trace element concentrations and
fluxes in suspended sediments and bedload are scarce. To fill
this gap and meet the international need to include polluted
rivers in future world estimation of trace element fluxes, this
study aimed to determine the trace element fluxes in
suspended sediment and bedload of an environmentally im-
pacted river in Brazil. Water, suspended sediment, and
bedload from both the upstream and the downstream cross
sections were collected. To collect both the suspended sedi-
ment and water samples, we used the US DH-48. Bedload
measurements were carried out using the US BLH 84 sampler.
Concentrations of Cd, Cr, Cu, Fe, Mn, Ni, Pb, and Zn were
determined by inductively coupled plasma (ICP-OES). As
and Hg were determined by an atomic absorption spectropho-
tometer (AA-FIAS). The suspended sediments contributed
more than 99 % of the trace element flux. By far Pb and to a
less extent Zn at the downstream site represents major con-
cerns. The yields of Pb and Zn in suspended sediments were
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4.20 and 2.93 kg km? year ', respectively. These yields were
higher than the values reported for Pb and Zn for Tuul River
(highly impacted by mining activities), 1.60 and
1.30 kg km? year ', respectively, as well as the Pb yield
(suspended+dissolved) to the sea of some Mediterranean riv-
ers equal to 3.4 kg km? year ™. Therefore, the highest flux and
yield of Pb and Zn in Ipojuca River highlighted the impor-
tance to include medium and small rivers—often overlooked
in global and regional studies—in the future estimation of
world trace element fluxes in order to protect estuaries and
coastal zones.

Keywords Environmental chemistry - Flux - Metal
contamination - Sediment transport - Sediment quality - Trace
elements - Water discharge

Introduction

Trace element contamination has been considered a world-
wide concern for water quality, given the toxicity, persistence,
and ability to be transferred into food chain. The rivers play an
important role in trace elements transport from continents to
oceans both in dissolved and solid phases. The last is the focus
of this study, because trace elements are mainly transported by
sediments (Horowitz 1995; 74k et al. 2009; Ollivier et al.
2011) which are widely accepted as the most important sink
or source of trace elements (Chon et al., 2012) that enter into
the environment through different pathways (Bednarova et al.,
2013). Moreover, suspended sediments are widely recognized
to be of the highest importance in trace element fluxes.
Nonetheless, the contribution of bedload has been ruled out
in several studies. The fact that the bedload usually ranges
from 5-25 % of suspended sediment discharge (Yang 1996;
Cantalice et al. 2013) does not address the point at which the

Confe‘rle‘CQm,o original @ Springer

evavyn wanina ring

Siape6383609


LENOVO
TEXTO CURTO


Environ Sci Pollut Res

bedload contribution becomes insignificant. For instance, data
from Arkansas and Cowlitz Rivers showed that the >63-pum
fraction provided a substantial contribution to suspended
sediment-associated chemical concentration (Horowitz
2008). Therefore, it seems appropriate to measure also the
trace element flux in bedload before establishing a general
assumption.

Although trace element concentrations have been widely
adopted in sediment quality studies (CCME 1995;
MacDonald et al. 2000), trace element contamination in rivers
can be better addressed by comparing trace element fluxes
(Horowitz 2008), chiefly because its concentration at the up-
stream sites may not reach the downstream watercourse and
hence may lead to implausible conclusions (Thorslund et al.
2012). The pioneering work of trace element fluxes by Martin
and Meybeck (1979) was recently updated by Viers et al.
(2009). However, the new database was calculated, mainly
considering the major world rivers responsible for the trans-
port of suspended sediment to ocean. Therefore, there is a
need to include small and medium polluted rivers in the future
world estimations.

The growing industrial and urban development along
Ipojuca River that is a vital water resource of Northeast
Brazil poses an environmental threat due to the increased trace
element fluxes. Ipojuca watercourse comprises the Industrial
and Harbor Complex of Suape responsible for a large devel-
opment of the region. Despite being considered one of the
most polluted rivers in Brazil, there is a scarcity of water
pollution studies and such lacking data has been a worldwide
scientific concern. Among the reasons for this scarcity is the
considerable investment linked to field measurements and
chemical analyses (Viers et al. 2009). Accurate calculation
of trace element fluxes requires simultancous data on dis-
charge and sediment concentration (Horowitz 2003) as well
as element concentration over time. In this context, the objec-
tive of this study was to determine the trace element fluxes of
mercury (Hg), lead (Pb), cadmium (Cd), nickel (Ni), copper
(Cu), chromium (Cr), zinc (Zn), arsenic (As), iron (Fe), and
manganese (Mn) in suspended and bedload sediments.
Besides discussing the trace element fluxes in sediments, we
also aim to provide a snap-shot of trace element concentra-
tions in the waters of Ipojuca River.

Material and methods

Study area

The Ipojuca River watershed extends from the semiarid region
to the coast, with a total river length of 290 km (08° 09’ 50"—
08° 40" 20" S and 34° 57’ 52"-37° 02’ 48" W). It drains a

catchment area of about 3435 km?, along which are located 25
municipalities with a total population of 1,110,841

@ Springer

inhabitants, most of them in urban zones (SRH 2010).
Streamflow is intermittent for the first 100 km. At the outlet,
the flow rate ranges from 2 m’ s™' in the dry season to
35 m® s~! in the rainy season.

Soil parent materials are mainly biotite-amphibole granit-
oids, biotite-gneisses, biotite-orthogneisses, and
leucogranitoids in the upstream cross section, and quartz dio-
rite, trachytes, and rhyolites in the downstream cross section.
Soils are predominantly Entisols (36.74 %), Ultisols
(32.11 %), Alfisols (17.77 %), and Oxisols (8.89 %). The
remaining soils comprise 4.49 % of the Ipojuca watershed.
In general, the amount of sediment supplied to the studied
cross sections is partly a result of sugarcane agricultural activ-
ities, which trigger erosion mainly in the form of interrill and
rill erosion. This erosion may also be aggravated by agricul-
tural activities along the river banks in the studied reaches, as
well as the predominance of strong relief near the downstream
cross section (Fig. 1). Annual rainfall ranges from 600 mm in
the semiarid region to 2200 mm in the coastal zone. During
the study period, monthly rainfall ranged from 0 mm
(February) to 147.5 mm (July) and 23 mm (February) to
444 mm (June), upstream and downstream, respectively. The
annual average air temperature is approximately 24 °C (SRH
2010).

Sampling sites and measurements

Water, suspended sediment, and bedload from both the
upstream (08° 13’ 10” S-35° 43’ 09” W) and the down-
stream (08° 24’ 16” S-35° 04’ 03" W) cross sections
were collected. For both sites, flat stretches of river
with well-defined banks were selected, free from any
features that could cause disturbances in the flow re-
gime. The mean flow depth ranged from 0.27 to
0.56 m and 0.8 to 2.43 m, while the mean width ranged
from 6.0 to 10.80 m and 21.80 to 30.3 m, in the up-
stream and downstream cross sections, respectively. The
particle size distribution was obtained by sieving each
sample—10 min at 90 vibrations per second—in an
electromagnetic shaker (Viatest VSM 200 model),
equipped with a group of sieves arranged in order of
decreasing diameter (3.35, 1.7, 0.85, 0.60, 0.42, 0.30,
0.21, 0.15, 0.11, 0.076, and 0.053 mm). The median
grain diameter (D50) was equal to 0.52 and 0.46 mm,
in the upstream and downstream cross sections, respec-
tively. The study was conducted under water surface
slope equal to 0.0589 m m~' (upstream) and
0.0415 m m™' (downstream), which was obtained ac-
cording to Simons and Sentirk (1992). The upstream
cross section is chiefly affected by domestic sewage
and also wastewater from industrial and agricultural pro-
duction, whereas the downstream cross section is mainly
affected by sugar cane farming and processing.
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Fig. 1 Relief map of Ipojuca watershed. The percentage of each slope class was presented in parentheses

To collect both the suspended sediment and water
samples, we used a US DH-48 sampler calibrated with
a stainless steel intake nozzle having a Y4-inch diameter.
Twenty-four direct measurements (twelve in each cross
section) were made during 2013, in accordance with the
equal-width-increment (EWI) depth integrated and
isokinetic sampling method proposed by Edwards and
Glysson (1999). This approach allowed for obtaining
representative samples not only for water but also
suspended sediment concentration in the verticals of
the studied reaches. The depth-averaged velocity was
obtained by an electromagnetic current meter adjusted
in each vertical as a function of depth. Furthermore,
the transit rate was calculated following USGS (2005).
The information used during the suspended sediment
sampling was not the transit rate (K equal to 0.4) but
the sampling time calculated by the expression proposed
by Carvalho (2008) (Table 1).

In the same verticals, the bedload was sampled using the
US BLH 84 sampler. After sampling, the water, suspended
sediment, and bedload samples were stored in polyethylene
bottles for further analysis. In addition, the sediment mass

values were obtained by the evaporation method (USGS
1973). The methods for calculation of suspended sediment
concentration, suspended sediment discharges (Horowitz
2003), and bedload discharge (Gray 2005) are summarized
in Table 1.

Chemical analysis

Trace elements were measured in water, suspended sed-
iment, bedload and uncontaminated soil samples (back-
ground values). The background values for trace ele-
ments were determined from uncontaminated soil sam-
ples (i.e., four composite soil samples taken from sur-
rounding forest arcas at cach site, where soils are min-
eralogically and texturally comparable with river sedi-
ments). Reference sampling sites were chosen in order
to represent the aforementioned diversity of soil classes
and soil parent materials. The uncontaminated soil sam-
ples were sieved on a 2-mm mesh nylon sieve, then soil
and sediment samples were macerated in an agate mor-
tar and sieved with a stainless steel 0.3-mm mesh sieve
(ABNT no. 50). For trace element determination, 0.5 g
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Table 1 Description of sediment

transport variables of Ipojuca Type of variable Code Calculation Unit

River
Water discharge 0 Y0=AV; m st
Transit rate v, V,K ms’
Suspended sediment sampling time I3 2 WVt s
Suspended sediment concentration SSC MIV ampie mg L™
Box coefficient BC SSC'/SSC; Dimens.
Suspended sediment discharge SSQ Y(SSC;0)0.0864 t day™
Bedload discharge QB ¥ (m/wt,)L,0.0864 t day ™'

Q; water discharge in each vertical segment, 4; influence area of the vertical, ¥; mean flow velocity in the sampled
vertical, K constant of variable proportionality (dimensionless), # flow depth, V7 transit rate, M suspended
sediment mass, Vyumpic Sample volume, SSC” average of suspended sediments concentration, SSC; suspended
sediment concentration at each vertical, 0.0864 is for the transformation of data in t day_l , m mass of sediment
from bedload transport, w width of nozzle—US BLH-84, ¢, sampling time of bedload transport, L, equivalent

width

soil or sediment (suspended sediment and bedload) was
digested in Teflon vessels with 9 mL of HNO; and
3 mL of HCI USEPA 3051A (USEPA 1998) in a mi-
crowave oven (MarsXpress) for 8 min and 40 s on the
temperature ramp, the necessary time to reach 175 °C.
Then, this temperature was maintained for an additional
4 min and 30 s. The same procedure was applied for
5-mL water samples digestion.

After digestion, all extracts were transferred to 50-mL cer-
tified flasks (NBR ISO/IEC), filled with ultrapure water
(Millipore Direct-Q System) and filtered in a slow filter paper
(Macherey Nagel®). High purity acids were used in the anal-
ysis (Merck PA). Glassware was cleaned and decontaminated
in a 5 % nitric acid solution for 24 h and then rinsed with
distilled water.

Calibration curves for metal determination were prepared
from standard 1000 mg L™ (Titrisol®, Merck). Sample anal-
ysis was done only when the coefficient of determination ()
of the calibration curve was higher than 0.999. Analytical data
quality and standard operation procedures, such as curve re-
calibration, analysis of reagent blanks, recovery of spike, and
analysis of standard reference material 2710a Montana I Soil
(Cd, Pb, Zn, Cu, Ni, Cr, Fe, and Mn) and 2709a San Joaquin
Soil (As and Hg) (NIST 2002), were carried out. The percent-
age recovery of metals in the spiked samples ranged from
87.20 to 101.42 %. In addition, the NIST recoveries ranged
from 83 to 116 %. All analyses were carried out in duplicate.

The concentrations of Cd, Cr, Cu, Fe, Mn, Ni, Pb, and Zn
were determined by inductively coupled plasma (ICP-OES/
Optima 7000, Perkin Elmer). As and Hg were determined
by an atomic absorption spectrophotometer (PerkinElmer
AAnalyst™ 800) coupled to a hydride generator (FIAS 100/
Flow Injection System/PerkinElmer) using an electrodeless
discharge lamp (EDL). The detection limits were 0.0006,
0.00009, 0.004, 0.0002, 0.0006, 0.00075, 0.003, 0.001,

@ Springer

0.003, and 0.004 mg L™' for Fe, Mn, Pb, Cd, Zn, Cr, Cu,
Ni, Hg, and As, respectively.

Trace element flux

The trace element fluxes in suspended sediments were calcu-
lated using the following equation (Horowitz et al. 2001):

(1)

B MEC.SSC
a 1000

)Q.0.0864

where flux is the trace element fluxes in suspended sediment
(t day™"), MEC is the metal element concentration (ug g~ ),
SSC is the suspended sediment concentration (g L™"), Q is the
water discharge (m® s™"), and 0.0864 is for the transformation
of data in t day'. Note that the trace element flux in
suspended sediment was calculated after recalculation of the
concentration from mass mass ' units to mass volume . The
trace element flux in bedload was calculated by the relation
between the amount of bed sediment crossing the site (Gray
2005) and its respective metal concentration.

Statistical analysis

Pearson’s correlation, descriptive statistics, regression, and
cluster analysis were applied in this study. Pearson’s correla-
tion was used based on data normality. To carry out the cluster
analysis, we used standardized data to avoid misclassification
due to differences in data dimensionality (Webster 2001). In
addition, Ward’s method was chosen (Euclidean distance as a
measure of similarity), mainly because it merges clusters on
the basis of the sum of squares and the best performing hier-
archical clustering, which minimizes information loss (see
detailed discussion in Templ et al. 2008).
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Results and discussion
Hydrology of Ipojuca River

The rating curve relating water discharge and flow depth (A=
3.4372Q*%; p<0.0001; n=24) provided a determination coef-
ficient equal to 0.92. This depicted the natural variability of
hydrological events. This rating curve was fitted to water dis-
charge and flow depth ranging from 0.27 to 25.26 m® s™' and
0.27 to 2.43 m. The number of measurements and the difference
between minimum and maximum values were essential for im-
proving the effectiveness of rating curve (Carvalho 2008).

In the upstream cross section, a multi-modal dominant dis-
charge was observed, with peaks of suspended sediment con-
centration lagging behind, taking place at the same time as
well as after extreme flow events (Fig. 2a). The first two trends

Fig. 2 a, b Hydrographs and 2100
sedigraphs at the studied sites of
Ipojuca River. Small letter a
represents the second

measurement in month
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of sediment concentration to hydrograph are typical of semi-
arid environment and may be related to low flow or short
distance of transport from erosion site in the upstream cross
section. The fast hydrological response observed in the up-
stream cross section has been often reported in semiarid stud-
ies (Yuanxu Ma et al. 2010; Cantalice et al. 2013).

Despite being most common in the semiarid environ-
ment, the lag far behind the peak of suspended sediment
concentration related to the flow (Fig. 2b) might be
linked to the first flow events provoked by high inten-
sity rainfall, which resulted in more losses of soil par-
ticles in the downstream cross-section (Colby 1963).
This hypothesis may be supported by the difference of ero-
sivity between rainfall from coastal zone and semiarid region,
ranging from 5500 to 10,000 Mj mm ha™' h™" year ' and 1500
a 3500 Mj mm ha™' h™' year ", respectively (Cantalice et al.
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2009). The highest erosivity, predominance of 13-20 and 20—
45 % slope classes (Fig. 1) as well as Ultisols that comprise
32 % of the Ipojuca Watershed (i.e., soils highly susceptible to
erosion due to the presence of Bt horizon) likely increased the
fine sediment supply in the first rainfall events and runoff at
the downstream site.

The flow depth showed a standard deviation equal to 0.08
and 0.49 with a mean flow velocity equal to 0.15 and
0.26 m s~ ', upstream and downstream, respectively
(Table 2). In the upstream cross section, the suspended sedi-
ment discharge ranged from 29.91 t day " for the period with
the lowest water discharge (0.27 m® s™') to 150.35 t day ™" for
the period with the highest water discharge (1.02 m® s™),
whereas in the downstream cross section, the suspended

Table 2  Hydraulic and sediment transport variables studied in Ipojuca
River

Months & 14 0 SSQ QB (QB/SSQ)x100
Upstream

Feb 027 0.12 0.27
Mar 029 0.13 0.28
Apr 048 0.14 0.94
May 034 0.10 0.36
May* 037 0.13 0.52
Jun 043 0.18 0.75
Jun? 040 0.14 0.52
Jul 043 0.18 0.75
Jul® 056 0.19 1.02
Aug 040 0.16 0.46
Sep 032 0.14 0.31
Oct 038 0.12 0.29
Mean 039 0.15 0.54
SD 0.08 0.03 0.26
Downstream

Feb 0.80 0.07 132 2641 0.07 027
Mar 1.02  0.04 1.21 7.67 001 0.14
Apr 1.90 0.15 294 19577 0.03 0.02
May 127 0.18 649 131.61 0.05 0.03
May* 144 025 898 15245 0.11 0.08

2991 0.03 0.1
3240 0.01 0.03
113.68 0.13 0.11
50.85 0.01 0.02
7418 0.10 0.13
85.18 0.04 0.04
6541 0.01 001
97.83 0.01 0.01
15035 198 132
60.97 039 0.65
1126 001 0.07
3572 0.04 0.12
6731 023 022
39.79 056 039

Jun 198 033 19.13 46363 038 0.08
Jun® 2.04 035 2038 34129 005 0.01
Jul 243 038 2526 669.18 022 0.03
Jul® 206 042 2501 50652 0.08 0.02
Aug 198 038 2094 33522 0.09 0.03
Sep 1.66 028 1263 14671 0.06 0.04
Oct 136 025 8.92 73.81 028 037
Mean 1.66 026 1277 254.19 0.12 0.09

SD 049 0.12 9.05 20877 0.11 0.12

(OB/SSQ) % 100 ratio between bedload and suspended sediment discharge
(%), SD standard deviation

#Second measurement at month
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sediment discharge ranged from 7.67 t day™" for the period
with the lowest water discharge (1.21 m® s™") t0 669.18 t day ™'
for the period with the highest water discharge (25.26 m®s™").
The mean coefficient box showed values equal to 1 at both
sites, which comprise the ideal range of 0.9 to 1.2 (Gray
2005). Thereby, the suspended sediment sampling was
regarded accurate.

At both the upstream and downstream cross sections, the
bedload/suspended sediment ratio was lower than 5 %.
According to Yang (1996), the bedload transport rate of a river
is about 5-25 % of the suspended sediment transport.
Nevertheless, the low rates might be related to the presence
of dams (Fig. 1) which are known to have a strong effect on
sediment transport (Walling 2006; Preciso et al. 2012).
Besides this possibility, the median grain diameter (D50) rang-
ing from 0.252 to 0.736 mm may have triggered the suspen-
sion of bedload into flow due to turbulent motions (Powell
2009). Based on bedload suspension criterion, the bedload
movement can occur between 0.07 to 4 mm of grain size
(Bagnold 1966).

Metal concentration in water, suspended sediment,
and bedload

Despite the lack of spatial variation (cluster analysis not
shown), temporal variation was observed in trace element
concentration in water (Fig. 3). Therefore, the monthly aver-
age between the water concentration upstream and down-
stream was calculated considering high and low water dis-
charge conditions. In the first period, ranging from February
to April, the mean metal concentration followed the order
(mg L™") Zn (10)>Fe (0.88)>Ni (0.46)>Pb (0.45)>Mn
(0.34)>Cu (0.2)>Cr (0.02)>Cd=As (0.01)>Hg (<DL=be-
low detection limit), while in the second period, ranging from
May to October, it followed the order (mg L™") Zn (0.73)>Fe
(0.17)>Mn (0.04)=Cu (0.04)>As (0.01)>Pb=Cd=Cr=Ni=
Hg (<DL). The lowest trace element concentrations were ob-
served under high water discharge period, ranging from may
to October as a consequence of the dilution effect (Seyler and
Boaventura 2003; Thorslund et al. 2012). Seasonal variation
was also observed in the Odiel and Tinto Rivers owing to the
lowest metal concentrations under less concentrated surface
runoff (Nieto et al. 2007). In addition, the concentrations of
Fe, Pb, Cr, and As were lower than the permitted level in the
irrigation water standard (WHO 2006), but the other metals
exceeded the WHO guidelines as follows, in terms of number
of samples: Cd, Ni, and Zn 3 months each one (FEB, MAR,
and APR); Cu 1 (APR); and Mn 1 (FEB). Despite this scenar-
io, the water of Ipojuca River has still been widely used for
multiple uses.

The mean trace element concentrations in suspended sedi-
ments were predominantly higher than in the bedload
(Table 3). These values were used to compute the percentage
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Fig. 3 Cluster analysis of trace 120
element concentrations in water,
according to Ward’s method
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of trace element flux associated with each fraction at both
sites. The background values followed the order (mg kg ™)
Fe (10682.9)>Mn (238.9)>Zn (93.1)>Pb (20.7)>Cr (19.4)
>Ni (8.2)>Cu (4.6)>As (0.2)>Cd (0.1)>Hg (0.05) and Fe
(24454.1)>Mn (113.9)>Cr (27.4)>Pb (15)>Zn (12.1)>Cu
(8.7)>Ni (3.1)>As (1)>Cd (0.3)>Hg (0.06), upstream and
downstream, respectively. In the suspended sediment, the con-
centrations of Fe, Ni, and Hg were lower than the background
values. However, Mn, Pb, Cd, Zn, Cr, Cu, and As exceeded
the background values in 100, 33, 25, 25, 8, 33, and 100 % of
the samples. In the downstream cross section Fe, (Mn, Zn, Cu,
Ni, and As), Pb, Cd, Cr, and Hg exceeded the background
values in 75, 100, 92, 17, 75, and 50 % of the samples,
respectively.

In general, the concentration of trace elements in bedload
was lower than in suspended sediment but exceeded the back-
ground values in the following percentage order As (75 %)>
Mn (58 %)>Cu (42 %)>Pb, Cd, Zn, Cr and Ni (25 %)>Hg
(17 %) and Zn (100 %)>As and Ni (83 %)>Cu and Mn
(58 %)>Pb (50 %)>Hg (33 %)>Cr (25 %)>Fe (8 %), up-
stream and downstream, respectively. Both the concentration
of Fe at the upstream site and of Cd at the downstream site
were lower than the background values.

Correlating hydrology and metals concentration

The water discharge was positively correlated with the con-
centration of Fe, Pb, Cr, Ni, Hg, and As in suspended sedi-
ment, whereas no correlation was observed for Mn, Cd, Zn,
and Cu (Tables 4 and 5). Except for Mn, the negative corre-
lation between the suspended sediment concentration and
trace elements suggested that the amount of suspended

sediment do not play an important role in the trace element
concentration. These results were supported by measurements
carried out upstream, where the highest suspended sediment
resulted in the lowest metal concentration in comparison with
the downstream measurements.

The strong positive correlation of Fe with Pb, Cr, Cu, Ni,
Hg, and As suggested that these metals in suspended
sediments were likely transported and mediated by
oxyhydroxides. However, the same correlation was not
observed for Mn, Cd, and Zn. This behavior was also
observed by Roussiez et al. (2013) who showed that particu-
late metals (except for Cd and Mn) usually depict a strong
correlation with Fe. Not surprisingly, neither the bedload nor
the bedload/suspended sediment ratio was correlated with the
metal concentration in this fraction. The strong positive cor-
relation of Pb with Zn, Cr, Cu, Ni, Hg, and As in suspended
sediment and Zn, Cr, and Ni in bedload might be related to
similar anthropogenic sources, being essential the comparison
with the background values aforementioned. On the other
hand, the lack of correlation between Pb and Cd not only in
suspended sediment but also bedload highlights the high af-
finity of Pb to the solid phase, whereas Cd is often more
soluble (Wong et al. 2006).

The lack of correlation between discharge and/or
suspended sediment concentration with metals makes it infea-
sible to estimate water, suspended, and bedload chemical
levels using rating curves. These correlations are usually dif-
ficult to establish (Nieto et al. 2007). Therefore, the trace ele-
ment flux was obtained through concurrent measurements of
hydrologic features and metal concentrations in suspended
and bedload sediments. Despite some studies having estimat-
ed trace element fluxes using rating curves, this approach
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Table3  Trace elements concentration in suspended sediment and bedload of studied sites (mg kg™")

MonthsFe Mn Pb Cd Zn Cr Cu Ni Hg As Fe Mn Pb Cd Zn Cr Cu Ni Hg As
Metal concentration in suspended sediment-upstream Metal concentration in bedload-upstream
Feb 1171.50  1345.50 140 025 2095 330 740 175 002 097 666500 147.05 3135 040 1500 21.85 19.15 10.10 0.03 0.39
Mar 1801.91  2164.47 1743  0.05  99.73 3.85 1.93 120 0.03 1.21 579591 238.17 2678 0.10 350.10 53.00 42.03 3465 004 0.89
Apr 1843.41 968.97 508 000  47.08 225  0.00 1.00 0.02 1.15 463791 210.32 803 0.00  59.88 825 378 295 0.03 040
May 518130 148342 2748 0.05  95.51 11.14 1138 675 0.05 123 10199.76  790.52 40.14 000 27690 27.10 10.54 14.61 0.04 1.18
May® 5325.00 1172.72 17.13  0.20 18.23 10.05 340 455 0.02 L1 3167.41 322,12 596 0.00 3835 5.75 1.63 1.98 0.06 0.17
Jun 2686.03 867.43 1021  0.00  45.80 3.75 1.03 218 0.02 1.08 320491 712.72 6.13 0.00  39.05 5.42 1.33 1.80 0.04 032
Jun® 370030  1996.90 19.79 0.00  92.87 676 386 319 002 230 434850 692.56 1850 0.00 150.77 1563 537 731 0.09 048
Jul 1164.78 518.43 19.84 0.00 4225 545 2.08 055 0.1 0.65  2479.16 203.34 591 0.00 3568 447 1.61 1.15 0.03 0.04
Jul® 1091.78  575.43 1029 0.00 3430 2.95 1.90 1.80 0.01 0.57  6822.69 72536 1280 0.03 8555 1078 583 467 0.03 035
Aug  6380.00 321647 14290 025 3145 3415 480 560 0.02 196 318478 19280  6.09 0.00 3640 677 228 210 0.03 0.18
Sep 269385 1827.67 10690 0.00 154.13 1411 1076 255 0.03 055 460441 62297 893 0.00 5853 642 366 295 003 030
Oct 2991.39  1656.02  56.84 0.00 77.01 1142 453  3.03 0.03 0.41 6592.50 32634 605 0.13 848 920 998 3.00 003 026
Mean 3002.61 148278 3627 0.07 63.27 9.10 442 301 002 1.01 514191 432,02 1472 0.05 9622 1447 835 727 0.04 041
Sd 1793.84 76245 4438 0.10 4087 882  3.67 1.77  0.01 0.56 219508 25198 11.84 0.12 109.16 1401 1175 952 0.02 032
Metal concentration in suspended sediment - downstream Metal concentration in bedload-downstream

Feb  16450.00  972.50 413 069  70.06 19.81 7250 1763 0.05 625 9360.00 9830 11.55 035 2935 4435 41.65 1400 005 296
Mar  10350.91 24547  90.13 035 435.63 1860 1343 1285 0.03 6.69 649591 512 4153 000 47545 5745 1648 4035 0.08 274
Apr 1256591 200.52 4558 020 158.83 15.15 10.83 515 012 1137 996591 7632 1563 000 271.58 1400 3993 940 007 427
May 31122.73 959.03 32020 0.17 53427  60.63 77.22 19.58 0.11 1507 371295 160.64 823 0.00 80.60 883 553 6.67 006 1.63
May® 31814.58 759.90 682.05 0.23 6853 141.88 1990 1334 0.07 1281 746091 11559 891 0.00  70.25 9.55 801 6.00 0.09 261
Jun  25966.38 71876  379.38  0.15  299.98 7200 1851 1673 0.08 11.86 323091 6692 468 000 3320 1560 338 100 004 033
Jun® 3984570 93948 22326 032 56.16 8194 33.13 19.69 0.8 740 1476341 527.39 1848 0.03 8193 19.07 1386 513 008 3.52
Jul  34504.69 65695 12330 0.28  50.19 5852 2569 1514 0.06 9.1 583341 147.07 778 000 6553 787 573 363 004 174
Jul* 2863578 61290 496.11 0.05 269.58 8930 20.84 1695 0.06 9.1 1294591 94197 1966 0.00 103.30 1525 1606 553 0.04 296
Aug 3900649 79690 32523 0.12 357.15 33217 4661 1790 0.06 816 15487.78 30858 2556 0.05 111.75 21.17 18.08 848 0.05 2.58
Sep  31516.07 77090 662.00 022 36343 12362 9028 3525 0.14 875 2768341 42692 3451 0.8 143.88 3450 1993 1225 006 295
Oct 3723647 1049.74 27523 0.51 38.58 88.31 2497 9.7 004 1008 398416 2732 481 0.00 4495 512 416 1.70 0.03 036
Mean 28251.31 72359 30222 027 22520 91.83 3783 1662 0.08 9.71 10077.06 24568 1678 0.05 12598 21.06 16.07 951 0.06 239
SD  10057.28 269.38 22498 0.18 17345 8544 2734 727 003 264 695538 270.14 11.87 0.11 12779 1617 1291 1046 0.02 1.18

SD standard deviation
#Second measurement in the same month
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Table4 Pearson’s correlation matrix for suspended sediment metal concentration (mg kg™'). Significant correlations at p<0.05 are set in italic

0 SSC  SSQ QB  (QB/SSQ) Fe Mn Pb Cd Zn Cr Cu Ni Hg As
Q 1.00

SsC -0.67  1.00

SSQ 092 —045  1.00

QB 004 022 009 1.00

(QB/SSQ) —024 028 —0.16 092  1.00

Fe 084 —084 063 -012 —022 1.00

Mn 038 046 -040 -0.10  0.12 037  1.00

Pb 0.63 -068 040 —009 —0.18 074 024 1.00

cd 0.16 -053 000 —0.12 006 046 —0.14 013 1.00

Zn 032 -057 018 -0.18 —027 042 032 049 001 1.00

Cr 0.66 -058 043 008 —0.17 075 -022 067 0.4 043 1.00

Cu 039 -065 016 -0.16 —0.16 0.65 —025 054 050 058 048 1.00

Ni 067 —-077 045 —015 —023 080 035 075 044 062 059 .087 1.00

Hg 051 -066 039 —022 —035 0.67 —041 065 026 059 043 074 080 100

As 063 -082 051 013 -024 084 —048 071 043 059 053 061 071 078 1.00

seems to be often inappropriate both in large and small rivers
(Horowitz et al. 2008).

Trace element fluxes in suspended sediment and bedload

Both upstream and downstream, the suspended sediment con-
tributed more than 99 % of the trace element fluxes (Table 6).
According to Viers et al. (2009), the trace element flux of
major rivers in the world was mainly associated with
suspended sediments instead of water (bedload not studied).
Based on 15 Gt year ' for the world suspended flux (common

accepted value), they observed that 96 % of As, 88 % of Cd,
99 % of Cr, 95 % of Cu, 99 % of Fe, 95 % of Mn, 97 % Ni,
99 % of Pb, and 99 % of Zn were transported by suspended
sediment. Nicolau et al. (2012) also showed that Cu, Zn, Cd,
and Pb were predominantly transported by suspended sedi-
ment, 92, 89 96, and 97 %, respectively.

The highest trace element fluxes in suspended sediment
may be related to the pH, with 90 % of values higher than
7.5 and 7, upstream and downstream, respectively (SRH
2010). Although sorption reactions between water and sedi-
ments can be controlled by several parameters, the pH is

Table 5 Correlation matrix for bedload metal concentration (mg kg™'). Hydraulic and sediment transport variables were also included. Significant

correlations at p<0.05 are set in italic

0] SSC SSQ QB (QB/SSQ) Fe Mn Pb Cd Zn Cr Cu Ni Hg As

Q 1.00

SSC -0.67 1.00

SSQ 0.92 -045 1.00

QB —0.04 0.22 0.09 1.00

(QB/SSQ) —0.24 028 —0.16 0.92 1.00

Fe 044 -041 022 -0.09 -0.16 1.00

Mn 0.05 0.27 0.06 0.18 0.09 0.23 1.00

Pb -0.01 -0.06 -0.15 -0.18 -0.19 0.56 0.19 1.00

Cd -0.17 000 -026 —0.11 0.01 028 021 0.29 1.00

Zn -0.15 -0.04 -0.17 -0.15 -0.16 0.18 —0.01 072 —0.17 1.00

Cr -0.08 -0.16 -021 —0.18 —0.13 037 —0.14 0.74 043 0.72 1.00

Cu -0.02 -0.17 -0.07 -0.19 -0.15 0.41 -0.21 0.45 051 049 071 1.00

Ni -021 -0.07 -029 019 -0.13 0.17 -0.16 0.74 0.21 0.88 092 0.61 1.00

Hg 0.12 -0.34 003 -027 -033 029 -0.01 027 -0.11 037 027 022 030 1.00

As 046 —0.64 034 —-023 —028 0.67 -0.07 039 0.09 039 041 062 033 0.62 1.00
Confere com o original @ Springer
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Table 6 Trace element fluxes in suspended sediment and bedload (t year ")

Fe Mn Pb Cd Zn Cr Cu Ni Hg As

Upstream

SS 69.36 31.34 0.65 0.001 1.30 0.19 0.078 0.070 0.001 0.028

B 0.50 0.050 0.001 0.000 0.006 0.001 0.0004 0.0003 0.000 0.000

Total 69.86 31.39 0.651 0.001 1.306 0.191 0.078 0.070 0.001 0.028

B/SS (%) 0.72 0.16 0.15 0 0.46 0.53 0.51 0.42 0 0
Downstream

SS 2875.78 65.69 28.21 0.018 18.82 292 292 1.53 0.006 0.892

B 0316 0.0075 0.0004 0.000 0.003 0.0006 0.0004 0.0002 0.000 0.0001

Total 2876.09 65.697 2821 0.018 18.823 2.9206 2.9204 1.53 0.006 0.892

B/SS (%) 0.01 0.01 0.001 0 0.01 0.02 0.01 0.01 0 0.01

SS suspended sediment, B bedload

regarded to have a major influence (Gundersen and Steinnes
2003). As neutral pH constrains the transport in dissolved
phase and the trace element flux in bedload of Ipojuca River
accounted for less than 1 %, the suspended sediment played
the most important role in trace element fluxes. Studying the
fluxes of trace elements from a highly polluted watershed, Zak
et al. (2009) pointed out that more than 99 % of Pb and also
the most trace elements were transported by suspended partic-
ulate matter, the dissolved phase transport becoming
negligible.

The bedload did not play an important role in trace element
fluxes, but in polluted rivers with concurrent high bedload/
suspended sediment ratio (not observed in Ipojuca River), this
fraction may need to be considered in future studies. The
values of ratio between bedload and suspended sediment rang-
ing from 4 to 12 % have been reported in semiarid streams
(Cantalice et al. 2009). However, the trace element fluxes
were not determined in this research. Furthermore, the total
trace element flux in solid phase (suspended sediments+
bedload) followed the order Fe>Mn>Zn>Pb>Cr>Cu>Ni>
As>Cd=Hg and Fe>Mn>Pb>Zn>Cr>Cu>Ni>As>Cd>
Hg, upstream and downstream, respectively (Table 6).

The contamination in Ipojuca River is caused by a variety
of sources, including inappropriate use of chemical sub-
stances, such as pesticides and insecticides, untreated sewage
sludge, and wastewater from industrial and agricultural activ-
ities. By far Pb and to a less extent Zn in suspended sediments
at the downstream site represent a major concern. Both Pb and
Zn showed the highest concentration in May, 682.05 and
534.27 mg kg ', respectively (Table 3). These concentrations
might be linked to petroleum and coal combustion products,
such as tires and oil tire residues (Horowitz 2009). Zn, found
in high concentrations in the suspended sediments, is most
likely due to the sugarcane industry, with its large-scale use
of agrochemicals and fertilizers. In addition, municipal solid
waste incineration may enhance the atmospheric deposition

@ Springer

and consequently aerosol particles enriched with Pb and Zn
(Le Floch et al. 2003).

The Pb fluxes discussed herein is even higher than those
reported for Tinto (15 t year ') and Odiel (12 t year ') Rivers
—both highly impacted by acid mine drainage pollution
which leads to an overall decrease in pH and an overwhelming
transport by dissolved phase (Nieto et al. 2007). This result
draws attention to the extreme degree of contamination en-
countered across Ipojuca River. Mayes et al. (2013) used a
range of spatial datasets to assess the distribution of Cd, Cu,
Pb, and Zn fluxes across catchments containing extensive
mineralization and a legacy of metal mining in England and
Wales. Of notable interest, the Zn flux of 18.82 t year ' en-
countered in Ipojuca River is of similar magnitude to that
draining the highly impacted metal mining complex of
Mynydd Parys on the Isle of Anglesey (21 t year '); also,
the total mean annual flux of Pb equal to 28.21 t year ' at
Ipojuca River is higher and of similar magnitude of the values
from major rivers of England and Wales, under non-mining
rural areas (32 sites) and non-mining urban areas (36 sites),
equal to 24.1 and 30.7 t year ', respectively.

The average yields of Pb and Zn in suspended sediment of
Ipojuca River were 4.20" and 2.93 kg km” year ', respective-
ly. Thorslund et al. (2012) observed in Tuul River, regarded
highly impacted by mining activities, that its watercourse
transported 1.60 and 1.30 kg km? year ' of Pb and Zn
(suspended+dissolved phase), respectively. Nicolau et al.
(2012) calculated that the Pb yield (suspended+dissolved) to
the sea of some Mediterranean rivers was equal to
3.4 kg km? year '. Important rivers, such as Nilo, Rhone,
Po, Axios, Aude, Hérault, Venice, Tet, Orb, Eygoutier, and
also small rivers were considered in their study. Therefore,
the highest flux of Pb and Zn in Ipojuca River highlighted
the importance to include also medium or small rivers in
future estimation of world trace element fluxes. Mayes et al.
(2013) clearly demonstrated the large contribution of small or
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medium catchments often overlooked in global and regional
studies regarding metal fluxes from land to coastal waters
(Viers et al. 2009).

Fate of trace elements transported by suspended sediment

Understanding the fate and also the extent to which trace ele-
ments in suspended sediment become bioavailable is ac-
knowledged as a major question (Thorslund et al. 2012).
Nevertheless, the values discussed herein depict only environ-
mentally available concentrations. Whether related to ex-
changeable fraction (i.e., most associated with toxic effects)
or iron and manganese oxides fraction, the metals become less
or more available under specific conditions as discussed for
the pH. As a result, it is fundamental to consider whether the
trace elements in suspended sediment settle down in estuarine
environment or reach the ocean in order to provide insights
regarding the adverse effects in aquatic systems. Although
data analyzed here do not allow us to discuss this issue in
the broadest sense, according to Windom (1990), the
suspended material is often settled down nearshore. Martin
and Whitfield (1983) observed that only 10 % of suspended
sediment reaches the sea. They studied twenty east coast
North American rivers and concluded that the trace element
particulate transport was not delivered to open ocean.
Mechanisms related to suspended sediment and trace element
deposition in estuarine zones are poorly understood, but based
on the previous aforementioned studies and the slope predom-
inantly flat (Fig. 1) near the coast, we hypothesize that the
major part of the suspended sediment has been deposited in
estuarine zones, where the harmful impact to aquatic life
seems to be greater.

Conclusions

This research sheds light on the importance of studying both
metal concentrations in water/sediments and also the associ-
ated chemical fluxes. The highest trace element concentration
in water under low water discharge conditions poses the
highest threat for aquatic life as a consequence of the highest
concentration in trace elements. Despite this scenario, the wa-
ter of Ipojuca River has been widely used for multiple uses.
The increase of metal flux associated with suspended sed-
iment toward the downstream cross section suggests increased
anthropogenic inputs. Suspended sediment is the major source
responsible for metal transport along the river. Both upstream
and downstream, the suspended sediment contributed more
than 99 % of the trace element fluxes. The average fluxes of
Pb and Zn in suspended sediment equal to 4.20 and
2.93 kg km? year ' highlighted the importance to include also
medium or small polluted rivers in future estimation of world

trace element fluxes in order to protect estuaries and coastal
zones.

Bedload did not play an important role in trace element
fluxes. Even after increasing the water discharge toward the
downstream site, the metal flux in bedload remained low
(<1 %). Not measuring metals in bedload can make the envi-
ronmental monitoring more economically feasible and less
time-consuming. Thus, the data showed herein represent an
important contribution not only for future estimation of trace
element fluxes from world rivers but also for developing
countries, where financial resources for sediment field mea-
surement and trace elements analysis are scarce.
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In the Brazilian semiarid regions, underground dams can efficiently store water under possible
scenarios of climate change. However, the annual humidity vector in these regions is vertical, and
annual evapotranspiration exceeds annual rainfall, resulting in the accumulation of salts in
groundwater reservoirs. This study investigated over the course of two agricultural years the
hydrologic behavior, soil moisture and the seasonal behavior of electrical conductivity (EC) of the
irrigation water from an underground dam constructed in the Jacu watershed in a Brazilian semiarid
region. The underground dam retained more soil moisture than other nearby areas during the rainy
season; however, during dry periods, its storage capacity was reduced by evapotranspiration occurring
inside and outside of the groundwater dam and after rainfall the same level of evaporation occurred
from soil as from the dam. During the dry season the underground dam raised the concentration of
salts in the irrigation water which was categorized as C4, corresponding to the far too saline irrigation
water; however, in subsequent rainy seasons, the electrical conductivity of irrigation water decreased
to be included in a group of low salinity of 0.95 dS m™ (C1). The irrigation water sodicity changed from

the risk of sodium accumulation to without sodium risk category.
Confere com o original
Key words: Evapotranspiration, soil moisture, electrical conductivity, sustainability of semiarid.
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INTRODUCTION

Groundwater is the only available water resource in arid even non-existent (Alley et al., 1999). Onder and Yilmax
regions where surface water resources are scarce or (2005) noted that in incoming decades sustainability of
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water resources would be a key issue and the
dependence on groundwater would increase. Sand-
storage dams are a successful water harvesting
technology in Kenya and a promising solution to ensure
water and food security in other semi-arid regions.
Assessment of the suitability of sand-storage dams for
other semi-arid regions requires both an understanding of
the hydrological factors for the success of a single dam
and the regional effects of a network of dams (Quilis et
al., 2009). Moon et al. (2012) reported that six
underground dams in alluvial aquifers were built to retain
flood flows and thus to acquire additional water supply for
many uses as drinking water and agricultural irrigation.

An underground or groundwater dam is a facility that
stores groundwater in the pores of strata for sustainable
use. Groundwater dams have many advantages, e.g.,
unlike a surface dam, land is not submerged to store
water and there is no danger of breaching due to natural
or manmade disasters. The surface area can be used in
the same way as before after the construction of the dam.
An underground dam allows for the development of water
resources in regions where the construction of surface
dams is difficult due to geological conditions, and where
groundwater cannot be used in its current state (low
water table, etc.). Underground dams are composed of a
cut-off wall to dam the groundwater flow and prevent the
intrusion of seawater, as well as facilities (wells, intake
shaft, and pumps) that draw up the stored groundwater
(Ishida et al., 2011).

An underground dam significantly changes the
groundwater level and groundwater flow from natural
conditions and this change influences the quality of
groundwater. It is important to evaluate the impact of
groundwater dam construction on groundwater quality.
Soil salinity is a serious problem in arid and semiarid
areas that can lead to significant levels of groundwater
salinity, which can be further aggravated by direct
evaporation when impoundment results in a shallow
water table (Ishida et al., 2011).

Evapotranspiration (ET), the process by which water in
its liquid state evaporates from soils and due to plants to
the atmosphere, is an important hydrological process.
Referring to agricultural production, measurement of
evapotranspiration is essential for determining crop water
demand (Bakhtiari et al., 2001). Over the entire land
surface of the globe, rainfall averages around 750 mm
year’, of which about two thirds is returned to the
atmosphere as evapotranspiration, making
evapotranspiration the largest single component of the
terrestrial hydrological cycle (Fisher et al., 2005), which is
important to arid and semiarid regions.

The variability of evapotranspiration (ET) on shorter
timescales is poorly constrained, but is critical for the
coupled cycling of water, energy, and carbon in arid and
semi-arid environments. In particular, the variability of
evapotranspiration affects (1) the amount of precipitation
partitioned into runoff and recharge; (2) how land-
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atmosphere interactions influence weather and climate;
and (3) processes, such as plant productivity, soil
respiration, and biogeochemical cycling. Considering the
broad importance of evapotranspiration, ecosystem-level
observations of evapotranspiration from semiarid
environments are surprisingly limited. The limited field
studies that have been completed in semiarid
environments demonstrate that evapotranspiration varies
greatly with time (Fernandez-lllescas et al., 2001).

Soil moisture is the key link between climate
fluctuations and vegetation dynamics in space and time.
Meteorological and vegetation conditions control
evapotranspiration when soil moisture is not limiting,
however, because precipitation is much less than
potential evapotranspiration in arid and semiarid
environments, evapotranspiration is believed to be limited
by soil moisture most of the time in dry land ecosystems
(Rodriguez-Iturbe, 2000). Unfortunately, field observations
required to test these relationships are often lacking,
particularly in arid and semiarid environments where
limitations from soil moisture are believed to be the most
important (Kurc and Small, 2004).

In  water-limited ecosystems soil moisture and
vegetation have a coupled relationship that is basic to
ecosystem dynamics. The soil moisture plays a central
role in the dynamic interaction between climate, soil, and
vegetation and makes explicit the coupled dependence of
water balance and water stress processes on soil
moisture. Through transpiration, plants have an active
role in soil water use that heavily conditions the water
balance. The water balance, in turn, impacts plant
growth, reproduction, and germination through the onset
of water stress (Fernandez-lllescas et al., 2001).

Groundwater is a preferred source of water supply. Due
to increasing population growth and a higher demand for
potable water, the exploitation of groundwater resources
is increasing (Verplanck et al., 2008), and it is estimated
that approximately one third of the world’s population
consumes groundwater (UNEP, 2000). For the majority of
small rural communities, groundwater remains the only
source of potable water (Sharma et al., 2012).

In the Brazilian semiarid region, rural watersheds are
exploited only during the rainy season, when local
residents engage in shifting cultivation, largely because
there is no technological process that involves the
planting of subsistence crops, such as “macassar” bean,
corn, sorghum, cassava and others with very low
aggregate economic value, and extensive ranching. A
technological alternative to increase the availability of
water in the semiarid region of Northeast Brazil is the
installation of underground dams, which can increase
agricultural productivity of small and medium-sized farms,
particularly the farms that lack the water required for
conventional irrigation (Brito et al., 1999).

In arid regions, groundwater plays the critical economic
role of facilitating rural subsistence farming, which is the
basis of human survival; thus, groundwater enables
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human settlement and supports individual livelihoods
(Giordano, 2006). However, groundwater may have a
higher soluble salt content than surface water due to its
slower flow and longer period of contact with mineral and
sediment-rich rocks. Additionally, groundwater quality
varies due to changes in the chemical composition of
sediments composing and overlying the aquifers (Jameel,
2002). In this sense Burger and Celkova (2003) reported
that processes in that groundwater is drawn by
evapotranspiration, and soluble salts coagulate on the
surface of soil particles and sodium ions are adsorbed
into the soil colloidal system. The water motion processes
are determined by hydro-physical characteristics and
hydraulic parameters of the porous subsurface
environment and by water flow from and to the
groundwater level. These processes result in the
emergence and expansion of saline and alkali soils. Salt
accumulation is a phenomenon that is not unique to any
particular soil type in many soil classifications, but it is
typically associated with flow and quantity of water,
especially Solonetz (alkaline) and Solonchak (salt
enrichment upon evaporation) (Bui, 2013). It occurs
where evaporation is high relative to precipitation due to
seasonal water deficit and leaching is insufficient to move
salts out of the soil. Ben-Gala et al. (2009) said that
studies of the whole-plant or crop responses to salinity
often focus on yield or growth reduction in terms of
solution ion concentration or electrical conductivity.

Garcia-Garizabal and Causape (2010) observed that
the electric conductivity (EC) and nitrate concentration
increased in irrigated areas of Spain in the medium Ebro
River basin; however, simple irrigation management was
able to decrease the salt and nitrate export by 20 and
24%, respectively, and hence improved water quality. In
this sense, acid mine drainage (also sometimes referred
to as acid rock drainage) is a well-understood process
and arises primarily when the mineral pyrite (‘fool’s gold’
or iron disulphide) comes into contact with oxygenated
water (McCarthy, 2011). This process that occurs in
underground mining can decrease the water quality in the
watersheds.

The Komesu underground dam is the first full-scale
underground dam constructed to prevent saltwater
intrusion in Japan. Although the cutoff wall of the dam
effectively reduces the movement of saltwater into the
reservoir area, saltwater masses remained behind the
dam at the time of its completion, and saltwater can
intrude beneath and diffuse through the wall, particularly
when the reservoir level is below the sea level because of
high pumping levels during the drought years. Therefore,
it is necessary to estimate in advance whether the
saltwater concentration in the pumped water is likely to
exceed the permissible salinity level or not because of an
increase in the residual saltwater mass as a result of
saltwater intrusion and to take necessary measures to
suitably manage the saltwater level behind the dam
(Nawa and Miyazaki, 2009).

The objective of this study was to investigate over the
course of two agricultural years, the hydrologic behavior,
soil moisture and the seasonal behavior of the quality of
irrigation water from an underground dam in the Jacu
watershed in a Brazilian semiarid region.

MATERIALS AND METHODS
Location and characterization of experimental area

An experiment was conducted in a 2.1 km? area watershed of the
Jacu River, located in the upper Pajeu region, a semiarid
environment in the Brazilian state of Pernambuco. This region, near
the Serra of Lagartixa, is found in the municipal boundary between
the cities of Serra Talhada and Floresta, with the geographical
coordinates of 8°07'07" South latitude and 38°23'55" West
longitude. The climate is categorized as type BWh by the Kdppen
classification system, as the environmental conditions are semiarid,
hot and dry, with summer-autumn rains, an average annual rainfall
of 647 mm year™ between 1912 and 1991(SUDENE, 1990) and an
annual temperature above 29°C. Entisols predominate in the region
of the semiarid watershed of the Jacu River, particularly in the area
that includes the riverbed banks in the lower parts of the
Watershed, in accordance with EMBRAPA (2006). In the Jacu
watershed, 82.76% of the area is occupied by native
hyperxerophilous shrub-arboreal and 17.24% by shifting cultivation.
Figures 1 and 2 show the location and soil cover maps of Jacu
watershed, respectively.

Installation of underground dam

The area for the installation of an underground dam was selected in
August 2009 using a topographic survey conducted in accordance
with Silva et al. 2007). This survey defined the best location for the
placement of the dam’s components, that is, its catchment area,
planting area and dam wall, given the morphology of the alluvial
deposit. At the beginning of the experiment, the selected area
contained remnants of dry matter that were left after the corn
harvest.

For underground dam scaling, a trench perpendicular to the
direction of the water flow was initially dug to an average depth of
1.90 m by excavating the trench with a mechanical backhoe until
the impediment layer was reached. The stabilization of the dam wall
was not required. A brick-and-mortar wall was constructed on the
upstream side of the top part of the trench to standardize the slope
cutoff and avoid perforation of the plastic by rock fragments, roots
and other debris.

A 200 pm thick polyethylene tarp was fixed at both ends of the
trench to create a functional dam, as the tarp formed a barrier that
was impermeable to the subsurface water flow. Subsequently, the
trench was closed with the aid of a backhoe, using the material
excavated during the opening of the trench. This process left soil
accumulation along the trench that covered the plastic tarp. At the
time of dam construction, an existing well was used for the drainage
of excess salts during high flows of the Jacu River by a water pump.

Water sample collection

To monitor water quality, a total of seven samples were collected in
500 mL containers over three years, with the first sample obtained
from the well during the installation of the underground dam in
December 2009. As the highest rainfall in 2010 occurred only
during the month of October, the second and third samples were
Confere com o original
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Figure 1. Location map of Jacu River watershed.
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Figure 2. Soil cover map of Jacu River watershed.
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Table 1. Soil physical characteristics of semiarid Jacu watershed in semiarid of Pernambuco State, Brazil.

Soil depth Ds Dp U 0 P
-3 -3 -1 3 -3
cm gcm gcm gg cm” cm
0-20 1.14 2.59 0.040 0.046 0.559
20-40 1.20 2.50 0.072 0.086 0.520
40-60 1.13 2.66 0.107 0.120 0.575
60-80 1.17 2.63 0.120 0.140 0.555
> 80 1.45 2.63 0.146 0.212 0.448

Ds, Soil density; Dy, particle density; U, soil moisture; 8, volumetric soil moisture; P, total porosity.

collected in January and December 2010. In the year 2011, which
included a period when rainfall was more evenly distributed,
samples were collected in March, April and May 2011. The final
sampling was performed in February 2012.

The following parameters were assessed: Water pH (1:2.5);
electrical conductivity; the concentrations of soluble calcium and
magnesium ions, measured by atomic absorption spectro-
photometry; the concentrations of sodium and potassium ions,
measured by flame photometry; the concentrations of soluble
carbonate and bicarbonate ions, measured by titration with 0.005
mol L™ H,SO,; and the concentration of chloride ions, measured by
titration with 0.1 mol L™ AgNOs. The sodium adsorption ratio (SAR)
values were also calculated in accordance with the method outlined
by FAO (1999) and Richards (1954).

Soil sample collection

To monitor soil moisture, a total of 10 samplings at a soil depth (0-5
cm) were performed inside and outside of the dam one day after
the rainfall. Each measurement was performed in triplicate. During
the physical characterization of the soil (Table 1), the following
parameters were determined: Soil density, assessed using the
volumetric ring method; particle density, assessed using the
volumetric flask method; particle size distribution, assessed using
the densimeter method; moisture content, measured by mass and
volume; and total porosity, calculated from the soil and particle
density (EMBRAPA, 2006).

Hydrologic data

Rainfall (mm) and flow (m® s') data were obtained using an
automatic stage and a rain gage station linked with data logger,
containing a level and flow sensor placed in the control section of
the riverbed, and a pluviograph that recorded rainfall amounts and
duration. The collected data in 10 minute time intervals were
automatically recorded in a Data Logger (model SL2000MIM) of
SOLAR Instrumentation, which was also part of the station and was
powered by a photoelectric cell and a 12-volt auxiliary battery.

The water balance in the underground dam was used to calculate
evapotranspiration considering the processes that affect the
temporal dynamics of the water storage in the control volume S of
dam (t):

ds (1)
— =Ry —ETy-Qy
! @

Where ds/d; = is store water in time, P is the precipitation, ET is the
evapotranspiration, and Q is the total runoff. Considering the

equation 1 integrated over a 24 month time interval of the
experiment, evapotranspiration was obtained by:

0= P(t) - ET(t) _Q(t)

@)

The evaporative fraction (EF), the water content in soil after rainfall,
decreases in time and was calculated using the vyield-density
model:

EF(6), = (a+bA,) € o

Where EF (B); is the soil moisture at time t after the rain; Ag is the
difference between the water content observed on the first day
following rainfall (6,:) and the water content observed at the end of
interval without rainfall (65); and a, b and c are the coefficients. The
evaporative fraction (EF) was calculated for the inside and outside
areas of the groundwater dam, and the time series between rainfall
events varied from 30 to 107 days due to long dry periods. Other
approaches have been used by Kurc and Small (2004) and Hunt et
al. (2002) to calculate EF.

Statistical analysis

Regression analysis with a 95% confidence interval was used to
determine the best fits between water quality, soil moisture and
hydrologic parameters. The Curve Expert 1.5 professional software
program was used to obtain the best regression models, based on

the coefficient of determination and standard error.
Confere com o original
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Watershed hydrology: rainfall, soil moisture and
evaporation

The distribution of rainfall in the watershed of the Jacu
River between 2008 and February 2012 is depicted in
Figure 3. It is evident that the semiarid region has a
distinct hydrological rainfall pattern characterized by
variability and intense rainfall, as rainfall volumes are
concentrated into short periods of time (January to April
2008; February to May 2009; October 2010; and
November and December 2011) with widely varying
spatial and temporal occurrences of rainfall events
(March 2008; May 2009 and October 2010); consequently,
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Figure 4. Soil water behavior inside and outside of the underground dam at 0 to 20 cm depth, and biweekly rainfall from

Jacu river watershed from 2008 to February 2012.

extreme surface and subsurface flows occur in
October/December 2010 and March/April 2011, as shown
in Figure 4, that illustrates the behavior of soil moisture
from the groundwater dam from the inside and outside
areas of the groundwater dam, that is, the regions
adjacent to the dam in both the upstream and
downstream directions. The standard error bars of this
figure demonstrate that there are differences in soil

moisture between these two areas in the time period of
rainfall, which indicates that water storage in the control
volume increased during this period; the water storage
did not reduce because surface water did not flow fast
from the dam area and did not cause water losses from
the watershed that were observed in the area outside the
dam.

However, during the periods of no or low rainfall, there
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fraction) inside and outside of the groundwater
02/02/2012.

Table 2. Coefficients of “Equation 3" used to calculate the
evaporative fraction of soil water content in inside and outside
areas of the groundwater dam, on Jacu watershed, Brazil.

Insi roundwater i
Coeff. sde gdgum duate grounoduvtlsatde? dam
a 846997 38.93
b 2.2613 x 10° 109.03
c 7.22 1.46
r? 0,97 0.96
was less use of the retained moisture due to the

occurrence of evapotranspiration, which acted similarly
inside and outside of the dam. In other words, the
occurrence of evapotranspiration in the dam during dry
periods led to soil moisture losses, which reduced the
efficiency of the underground dam. This result is
consistent with the findings of Quilis et al. (2009), who
reported losses to evaporation in underground dams,
albeit smaller losses than were observed in the regions
outside of the dams in question. According to the data
presented in Figure 4, the time period of soil moisture
retention in the groundwater dam of the Jacu River varied
from two to six months.

Figure 5 shows evapotranspiration rates obtained by
water balance of the Jacu watershed and underground
dam as well as evaporative fractions inside and outside
of the dam. The coefficients of the yield-density function
(Equation 3) for calculating the evaporative fraction of
surface soil inside and outside of the underground dam in
years 2010 and 2011 are shown in Table 2. Figure 5
shows that evapotranspiration values approached rainfall
values, typical of water limited semiarid regions (Potter
and Zhang, 2009; Sankarasubramanian and Vogel, 2002)
which means the evapotranspiration ratio of Jacu
watershed, that is, the ratio of mean annual

dam for days sampled from 09/12/2009 to

evapotranspiration to mean annual precipitation (E/P)
calculated was 0.99945, close to 1, and leaving the
dryness index in Budyko’s curve to water-limited regions,
confirming the local semiarid feature.

Evapotranspiration rates observed in the Jacu
watershed, which has 82.76% of its area covered by
shrub-arboreal and 17.24% of its area used for shifting
cultivation, are of the same order of magnitude as those
observed in other semi-arid areas of the world (Kurc and
Small, 2004; Potter and Zhang, 2009;
Sankarasubramanian and Voge, 2002; Zhang et al.,
2008; Wang and Alimohammadi, 2012; Raz-Yaseef et al.,
2012). The evapotranspiration occurred alike in the inside
and outside areas of the underground dam, which had
the same levels of evaporation from soil water content as
validated by the close performance of the model to
guantify the evaporative fraction (EF) inside and outside
of the dam (Table 2). The simultaneous
evapotranspiration inside and outside of the underground
dam and the same levels of evaporation from soil from
both these areas after rainfall, mainly in dry period attest
to the reduction in the efficiency of the underground dam
in the Jacu watershed, which was able to maintain the
soil moisture during four to six months, while the dry
periods can last up to 10 months.

Quality of irrigation water

Relationships among salinity, soil moisture and flow
of the Jacu watershed

Figure 6 illustrates the behavior of the Jacu River
groundwater electrical conductivity (EC) as a function of
rainfall, which produced surface water and the resulting
soil moisture values that were observed between
September 2009 and February 2012. Initially, there was a
peak in the electrical conductivity caused by the
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Table 3. Chemical characteristics of water from groundwater dam in Jacu River watershed.
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bay oH EC i ca® Mg?" ' K*1 COs~ HCOs CI SAR __
dSm’ mmol¢ L (mmol L™)

Dry season

09.12.2009 8.2 11.30 28.94 16.30 79.16 2.05 0.00 7.16 118.48 16.63
20.01.2010 7.1 1.19 2.99 1.48 7.39 0.77 0.00 2.47 7.00 4.94
17.12.2010 8.8 3.75 3.72 3.00 29.11 0.38 0.00 0.85  34.20 15.91
02.02.2012 7.5 1.68 4.75 2.78 8.69 0.90 0.00 0.12 16.60 4.48
Rainy season

24.03.2011 7.6 1.42 3.08 2.40 9.14 0.21 0.00 0.95 12.00 5.51
04.04.2011 6.8 1.33 2.76 1.92 8.41 0.20 0.00 0.95 9.30 5.50
24.05.2011 7.6 0.95 2.25 1.81 5.12 0.17 0.00 1.00 6.60 3.61

pH, hydrogenionic potential; EC, Eletrical condutivity; Ca®*, calcium; Mg®*: magnesium; Na*, sodium; K*, potassium; CO37, carbonate; HCOs.,
bicarbonate; CL’, chloride; SAR, sodium adsorption ratio. Date, day/month/year.

installation of the dam; however, the electrical conductivity
began to decrease as the flow rate effectively increased,
declining markedly in October 2010, when more intense
rainfalls occurred, and subsequently remaining at these
levels until the end of experimental observations. The
flow levels were low from the time of installation of the
dam until October 2010, after which they increased, first
due to an extreme rainfall event and then due to the more
regular rainfall in 2011, which also caused an increase in
the soil moisture and a decrease in electrical conductivity
(EC).

The observed electrical conductivity values in arid and
semiarid regions, which are frequently between 1 and 5
dS m™, but can be higher than 5 dS m™ at times, are still
satisfactory for livestock. The Australian standards

recommend water salinity levels below 6.6 dS m™ for
cattle and 10 dS m™ for sheep. These standards also
establish a water salinity limit of 5.2 dS m™ for other
animal species (Ayers and Westcot, 1999), and also the
pH values between 6.5 and 8.4 that were observed in this
study were in accordance with established irrigation
water quality guidelines.

The electrical conductivity of 11.30 dS m™ observed in
September 2009 (Figure 6 and Table 3) is categorized as
C4 according to the classification diagram for irrigation
water that was created by (FAO, 1999; Richards, 1954),
as this EC is above 2.250 dS m™.

The high electrical conductivity observed in 2009 was
due to the installation of the dam, as the excavation, the
mechanical disruption of the soil profile and the
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Figure 7. Behavior water electrical conductivity in functions of soil
water content in underground Dam in Jacu River watershed,
semiarid of Brazil.

installation of the physical barrier that makes up the dam
forced the translocation and concentration of water and
salt from groundwater into the thalweg of the river, which
is between the impediment layer of the septum bottom
and the dam during the dry period. The observed salt
concentration was also augmented by the natural
conditions in the semiarid region, which include low
rainfall that is surpassed in quantity by evapotranspiration
and therefore favor salt accumulation in the soil profile
and surface of the region (Hanson et al., 1993).

The levels of electrical conductivity were related to the
soil moisture in accordance with the Hoerl regression
model, which clearly predicts reductions in electrical
conductivity when soil moisture levels increase as a
function of flow rate increase (Figure 7). Sharma et al.
(2012) evaluated water quality at 40 groundwater sites of
Northeast India and found most of the groundwater
samples fell in the field of C2S1 and C3S1 indicating
medium to high salinity and low sodium water, which can
be used for irrigation on almost all types of soil.

The assessment of the dam’s irrigation water, Table 3
shows the pH ranged from 6.5 to 8.4, considered
adequate according to water quality guidelines for
irrigation (Ayers and Westcot, 1999). These values are
coherent with the values observed for carbonate ions.
The values of pH higher than 8.4 indicate the presence of
soluble carbonates, and Richards (1954) suggested that
the presence of carbonate ions indicates pH higher than
8.5. The electrical conductivity (CE), analyzed before and
after dam’s construction, respectively, ranged from 11.30
t0 0.95dS m™.

Among the cations, sodium was the dominant ions,
followed by calcium, magnesium and potassium in small
proportions, whilst the dominant anion was the ions
chloride. The dominant ions in irrigation water in the
study region are sodium and chlorides. Leaching is the
basic requirement tool for controlling the level of salts in
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root zones, chiefly because not only the sodium but also
the chlorides in excess levels are toxic for animals and
plants. Sodium saturation will replace calcium and
magnesium ions on the clay surface, providing reduction
in soil infiltration, surface crusting and reduced hydraulic
conductivity. According Fernandes et al. (2009) the
reason is its relatively large size, single electrical charge
and hydration status. Excess ions levels (leading to
toxicity) provoke morphological and physiological
changes in the plants, due to high ionic concentration,
especially sodium, that reduces the absorption of other
nutrients. The sodium adsorption ratio (SAR) classified
the water as S1 and S2, once that the values ranged
from 3.61 to 16.63, respectively, according to the
guidelines proposed by Richards (1954). In the period
between 2009 and 2012, the water showed risk of
sodicity, mainly for soils with high amount of clay particles
and high cations exchange capacity.

Chloride toxicity and resulting sodium adsorption
ratio (SAR) based classification of irrigation water

Concentrations of chloride in groundwater after the
establishment of underground dam was 118.48 mmol L*
and among 35.45 and 34.20 mmol L™t during the dry
season in 2009 and 2010, respectively (Figure 8). During
the three rainy seasons observed in this study, there was
a marked decrease in the chloride concentrations to
12.00, 9.30 and 6.60 mmol L™. These results indicate a
positive effect of rainfall on the dilution of chloride
concentration. In the water samples collected in
December 2009, December 2010, March 2011 and April
2011, the chloride concentration was above 7.05 mmol L
! limit for human supply, which corresponds to 250 ppm
CI'. In contrast, the chloride concentration in the samples
collected in May 2011 was 6.60 mmol L™, which is below
the threshold indicated by WHO. This decrease occurred
because, starting in April 2011, rainfall provided
increased soil moisture that increased the water volume
of the dam, diluting the chloride that was present in the
water and thereby reducing the chloride concentration.

Using the classification system proposed by Richards
(1954), the irrigation water was categorized as either S1
or S2 because its SAR values ranged from 3.61 to 16.63;
these classification levels imply that between the years
2009 and 2012, the water would present a danger of
sodicity in soils of fine texture and high cation-exchange
capacity.

This danger was not observed in the water of the
Entisol of the Jacu River, as the irrigation water from this
source demonstrated a without-sodium risk (Table 3).
Thus, the monitoring of the electrical conductivity (EC)
and SAR of the water from the dam is essential for
accurately assessing the risk that this water may pose
with respect to increasing the salinity and the levels of
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Figure 8. Chlorides variations and rainfall biweekly rainfall from Jacu River watershed from 2008 to

February 2012.

exchangeable sodium in the soil.

Conclusions

The underground dam retains more soil moisture, surface
water and subsurface water than other nearby areas
during the rainy season; however, during the dry period,
its efficiency may be reduced by evapotranspiration
inside and outside of the underground dam area and the
same level of evaporation from soil from both these areas
after rainfall. During the dry season when the
underground dam was built, salts were concentrated in
the irrigation water due to the forced convergence of
groundwater in the dam, and thus, the water was
classified as C4, corresponding to the far too saline
irrigation water; however, in the subsequent rainy
seasons, the electrical conductivity (EC) of irrigation
water decreased being included in a group of low salinity
0.95ds m'l(Cl). The construction of a underground dam
in the Jacu River watershed does not present problems
related to the sodicity of the irrigation water, which shifts
from the S2 category (with risk of sodium accumulation)
to the S1 category (without sodium risk) by the end of the
evaluation period.
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ABSTRACT

Studies assessing technologies to design riparian strips using plant covers, based on sediment
yield in river basins, are required for environmental protection. The removal of semi-shrubby, native
vegetation in the Brazilian semiarid region, has contributed to the degradation of semiarid basins.
The aim of this study was to design a riparian strip for the Jacu River in the semiarid region of
Pernambuco as a function of sediment yield. Experiments were conducted during the years 2008-
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2011 in the Jacu River basin at Serra Talhada, Pernambuco State, Brazil. The sediment yield in the
Jacu River channel was obtained by measuring suspended and background solid discharge. The
riparian strip width estimated in the riparian areas of the Jacu River basin was 15 m. It was
concluded that for this study, the sediment yield time and observation of hydrological data were
important factors for determining the riparian strip width with greater security.

Keywords: Riparian vegetation; degradation; erosion; soil conservation.

1. INTRODUCTION

Studies for assessing technologies to design
riparian strips using plant covers, based on the
sediment yield in river basins, are needed for
environmental protection. Some forms of riparian
strips are agricultural landscape features that
have arisen as a result of an environmental law
or are areas that are difficult to work [1]. Some
authors reported that large permanent vegetation
strips produce an effective reduction of
pesticides carried by runoff, because of the
ability of vegetation to slow runoff and promote
water infiltration and adsorb herbicides, these
strips can improve the quality of water and
produce additional environmental benefits when
used with other soil management practices [2].

The use of riparian areas as water quality
management tools, primarily derived from the
studies of agricultural watersheds, where low
phosphorus and large nitrate reductions in the
suspended sediment are observed [3] and [4], in
addition to influencing the processes of direct
flow generation due to rain, peak flood
attenuation, runoff power dissipation due to the
roughness of banks, heat water balance, stability
of banks and ravines, nutrient cycling, and
sediment control [5].

A riparian strip performs many key functions,
such as nutrient uptake, trapping of sediment or
pesticides. Therefore, a number of different
forms of protection strips have been applied in
the field according to relief, steepness and
location for use. In addition to capturing nutrients
and sediments, riparian strips can provide
multiple benefits in terms of biodiversity and
water regulation. However, the current practice
conceptualizes landscape components
interacting with a range of goods and ecosystem
services [6]. Vegetation strips or buffer strips
represent a soil conservation technique of low
potential for reducing the transport of pesticides
by runoff from adjacent agricultural areas to
water bodies [7].

Studies have shown that the buffer function of a
riparian strip is complex because not all factors

can be fully controlled and the final destination of
chemicals is closely related not only to their
chemical properties but also with the
characteristics of events, such as rain, harvest
and plant cover conditions [8]. Much has been
currently discussed in riparian areas forming part
of plant systems essential to environmental
balance, representing, therefore, a central
concern for sustainable rural development.

Despite  their undeniable  environmental
importance, riparian forests have been
eradicated in many parts of Brazil. There are a
few major studies on a micro experimental
watershed which provide limited information for
the development of hydrological and
sedimentological criteria that can be utilized to
determine the minimum riparian strip width in a
riparian zone in order to ensure the protection of
waterways [9]. On the other hand, the Brazilian
Forest Code of 1965 only presents strict limits of
width for vegetation strips on watercourses and
does not define scientific criteria for determining
the width of riparian areas.

Accordingly, we must review our methodologies
to design, understand and evaluate riparian
buffer strips to maximize their potential benefits,
which should be according to local needs,
pressures and landscape. It is necessary to
consider the vulnerability of a number of
watershed areas to prioritize resources for the
design of effective riparian strips. This may
involve evaluating vulnerable ecological function
areas and intensive farming areas [1].

Studies are needed, especially in areas with
steep slopes and subjected to intensive land use
that will help determine the width of vegetation
strips for the restoration of riparian vegetation
using dense vegetation cover of variable width
that is able to retain soil losses [10]. There is a
critical need for field assessment to validate
models of erosion simulation and production of
sediment in river watersheds with the objective of
determining riparian strip widths [11]. The
objective of this study, therefore, was to design a
riparian buffer strip for the Jacu River in the
semiarid region of Pernambuco, Brazil as a
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function of sediment yield and test it using field
data.

2. MATERIALS AND METHODS

2.1 Location and Characteristics of the
Experimental Area

The study was conducted in the Jacu River basin
located within the municipal boundary between
cities of Serra Talhada and Floresta, forming part
of the Sdo Pedro River watershed and part of the
Pajeu River watershed, both in the state of
Pernambuco, with an area of 2.10 km’. The
watershed is limited by the coordinates latitude -
8°07'55" S between -8°09'07" S and longitude -
38°23'20” W between -38°24'14" W.

The characteristic climate is Bwh type - tropical
climate called semiarid, warm and dry, with
summer-autumn rains, according to the Képpen
classification, with average annual rainfall of
484.06 mm yr" for the period from 1992 to 2007
and average annual temperature above 25°C
with summer rains that delay to fall and extend to
April [12].

In the study area, there is a predominance of
Entisol Fluvent [13], with limitation regarding the
water storage capacity due to the higher
percentage of sand in these soils, especially in

Piscoya et al.; JEAI, 23(3): 1-7, 2018; Article no.JEAI.41471

those the coarse sand predominates over thin
sand.

2.2 Physical and Water Parameters of the
Jacu River Watershed

The physical and water parameters of the
watershed were obtained from the Shutlle Radar
Topography Mission image processing, SC.24-X-
A (1: 250,000), as shown in Table 1.

2.3 Vegetation and Use of the Jacu River
Semiarid Watershed

For preparing the vegetation chart for the Jacu
River basin, photo interpretation techniques were
used over a GEOCOVER image [14],
corresponds to a mosaic of Landsat images that
were orthorectified and processed with a high
quality standard (Geo Cover Technical Guide)
adopted for the georeferencing of other orbital
products suggested by [15-18]. In the case of the
Jacu River watershed, the chart was based on
the individualization of vegetation type units
(shrub semi-shrubby and upland agriculture) and
used according to their tonal and textural
characteristics with prior field verification to
validate the results obtained in the initial stage.
The values obtained as a result of quantification
of the vegetation chart and use in the Jacu River
watershed are shown in Table 2.

Table 1. Physical and water parameters of the Jacu River semiarid basin

Parameters Value

Area 2.10 km*
Perimeter 6.50 km
Basin length 2.00 km
Form factor 0.0497
Length of main channel 2.66 km
Vector distance from the main channel 1.85 km
Number of channels in the basin 34 channels
Basin order Third order
Number of 1st order channels 26 channels
Number of 2nd order channels 7 channels
Number of 3rd order channels 1 channel
Total length of channels 11.06 km
Average length of channels 0.43 km
Drainage density 1.32 km/km® ,
Hydrographic density 12.38 channels /km*
Compactness coefficient 1.26
Highest basin altitude 638.9m
Lowest basin altitude 4224 m
Altimetry amplitude of the basin 216.5m
Steepness of the main channel 17.26 m/km
Concentration time 0.984 hour
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Table 2. Distribution of vegetation classes and use in the Jacu river semiarid basin
Interval

: Area (m°) Soil use (%)
Shipht cultivation upland 364.611 17.24

Shrubby 258.248 12.21
Semi-shrubby 1.492.411 70.55

Total 2.115.270 100.00
Table 3. Soil physical characterization at depths of 0-20 cm, 20-40 cm, 40-60 cm, 60-80 cm in

the Jacu River basin
Depth D, Dy Sand Silt Clay Total porosity Texture
gem™ g kg” %
0-20 1,14 2,59 72,94 18,61 846 559 Sandy clay loam soil
20-40 1,20 2,50 66,48 23,65 9,87 52,0 Sandy clay loam soil
40-60 1,13 2,66 72,88 17,39 974 575 Sandy clay loam soil
60-80 1,17 2,63 75,33 15,76 891 555 Sandy clay loam soil
Ds = soil density; D, = particle density

Table 4. Chemical characterization of soil in the Jacu river semiarid watershed collected at
depths of 0-20 cm, 20-40cm, 40-60 cm, 60-80 cm

Sorption complex Depth (cm)
0-20 20-40 40 - 60 60 - 80
Exchangeable cations
Ca®* (cmol. kg™) 0.52 0.57 0.50 0.67
Mg?* (cmol. kg™) 0.35 0.31 0.35 0.35
Na'(cmol. kg ™) 0.27 0.25 0.58 0.38
K*(cmol. kg™) 0.16 0.57 0.50 1.35
SB (cmol. kg™) 1.30 1.70 1.93 275
PST (%) 13.09 10.63 21.89 14.97
CTC (%) 2.0 2.1 2.42 3.05
Soluble cations
pHes 7.30 7.20 7.05 7.02
CE(dSm™) 1.41 2.07 4.28 6.70
ca®* (mmol. L) 0.85 1.02 1.71 1.72
Mg?* (mmol. L) 0.35 0.45 0.90 0.99
Na*(mmol, L™ 8.13 15.23 45.31 77.91
K.(mmol. L") 1.10 1.41 2.54 3.09
Cl (mmol. L™) 7.60 10.91 11.69 10.60
RAS (mmol, L™)%° 10.19 16.18 32.45 54.84
2.4 Soil Physical and Chemical total porosity was obtained following the
Characteristics expression:

For characteristics physical Table 3 and chemical
characteristics Table 4, samples were collected
at depths of 0-20 cm, 20-40 cm, 40-60 cm, and
60-80 cm; air dried; crushed; homogenized; and
passed through a 2 mm mesh. The particle size
distribution was determined using the test tube
method, and the particle density was obtained
using the volumetric flask method and volumetric
moisture [19]. The soil density was determined
by the volumetric cylinder method [20]. The

Pe= (1-52) .100 )
where P, = the total porosity expressed |n
percentage (%); Ds = the soil densﬂy (g cm®),
and D, = the particle density (g cm -5

For the chemical characteristics of soil
samples were determined, soluble cations
and exchangeable cations [21], as presented in
Table 4.
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2.5 Determination of the Jacu River
Riparian Strip Width

The Jacu River riparian strip width was
determined using the equation proposed by
[22]and [10], which is appropriate for designing
the width of vegetation strips in riparian areas to
protect streams from high sediment and attached
nutrient loss from hillslopes in areas of intensive
land use on sloping ground. We argued that the
filter strip should be a dense ground vegetation
cover. The strip should be of variable width
designed for the incoming discharges and
sediment loads. The equation, which depends on
the slope area and annual soil loss, can be
expressed as:

weve [ (3) - (28)] @

where a = the riparian area (ha) A the
sediment yield of the basin (t ha'); B = the
deposited sediment weight (t); G = the sediment
storage capacity of the vegetation (t); w = the
width of the permanent vegetation strip (m); | =
the strip length (m), Is = deposit width (m), Y =
the additional width required for sediment
accumulation (m), ps = the mean deposit density
(tm™), pg = the height of sediment deposit across
the strip (m), Hqy =the plant height (m) Hp, = height
of the sediment deposit across the strip (m) or
sediment deposited in front of the vegetable strip
(m), tan® = slope angle tangent, and w = the
riparian strip width (m). The weight of sediment
accumulated in the vegetation strip B is the
deposit volume (m) multlplled by the average
deposit density (tm’ ) The sediment storage
capacity of the vegetation strip is G (t).

The extent of sediment deposition over the
riparian strip is much smaller than the total length
of riparian area (l), due to the convergence of
flow in preferential flow paths which can be
expressed as a flow convergence factor (C)
defined as:

C=~ )

where | = the strip length (m), and Is = = the

deposit width (m).

Substituting equation (3) into equation (2), the
result is

w=Y+ L Hg[(&")( )] “

Piscoya et al.; JEAI, 23(3): 1-7, 2018; Article no.JEAI.41471

Equation (4) was used in the calculation [10]
recommend y = the additional width of 2 m for
moderately erodible soils and 5 m for very
erodible soils.

3. RESULTS AND DISCUSSION

3.1 The Jacu River Basin Characteri-
zation

The Jacu River semiarid basin has an area of
2.10 km?, which covers the entire area drained
by the river system [23]. The basin has a form
factor of O 0497 and a drainage density of 1.32
km / km? [which shows that the basin has an
average drainage] (Table 3). The density can
vary from 0.5 km / km for basins with poor
drainage to 3.5 km / km? or more for well-drained
watersheds [24]. The roughness value obtained
for the basin was 0.2 due to its sparse vegetation
cover, with small areas of shrubby arboreal
caatinga (moderately uncovered) with upland
crops in the rest of the area and extensive
breeding of small animals.

3.2 Design of the Jacu River Riparian
Strips

The sediment yield (Y) was calculated by the
solid discharge obtained in the exudate
according to the procedure of [25], from the sum
of the sample collections of suspended sediment
with the use of one of the sediment samplers (US
DH-48), with the collection of bottom sediment.
For both the suspended sediment sampling and
the bottom sediment sampling, the Equal Width
(lIL) method was used.

The sediment yield (Y) ranged from 0.45 to 1.72 t
y and was considered to have low values for 4
years. The respective amounts of suspended
sediment concentration (SSC) ranged from 874
to 376 mg L', which was considered high for a
small watershed and for low values of the
discharged liquid [26]. The sediment
concentration values of watercourses in semiarid
regions exhibited different behaviors when
compared with events in a humid climate. In
these regions, vegetation is limited by the
production of sediment, while in the dry regions
vegetation does not promote an efficient
coverage of soil, thus allowing the generation of
large volumes of sediment being carried by
runoff coming to waterways [27].

Table 5 shows the riparian strip widths designed,

following the method of [22] and [10], for the
Jacu River according to the sediment yield in the
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period from 2008 and 2011. For design, the
sediment deposition area was 30 m for
calculating the convergence factor (C), the soil
density and density of particles were obtained
from the flow depth of 0 to 20 cm (Table 3), the
average plant height was 1 m. and the sediment
deposit height was 0.1 m.

Table 5. Width dimension (w) of riparian
vegetation strips in the Jacu River as a
function of sediment yield (Y) [according to
Karssies & Prosser (1999; 2001)]

Year Y W — Riparian
strip width
(tha”) (m)
2008 1.722 16.35
2009 1.568 14.40
2010 0.152 5.71
2011 0.451 7.54

Y = sediment yield in Jacu River basin in 2008 to 2011
(Piscoya, 2012)

It was observed that the dimensioning of riparian
strip width for the Jacu River watershed was
correlated to the sediment yield values that
inherited the variability associated with the
distribution pattern of precipitation and local
runoff. However, this variation in riparian strip
width values is not a disadvantage, since the
values that should be considered for the Jacu
River watershed are the highest.

Although the values of 15 meters for the riparian
strip width were indicated, based on the
sediment yield determined for the period 2008-
2011 and the interaction of hydrological,
physical, soil, climate and vegetation factors,
these are not yet final. The 4-year period is
possibly not enough to capture the whole range
of variability of the semiarid region, requiring the
observation of hydrological data and production
of larger sediments in order to have a more
conclusive riparian strip value for the Jacu River
[10] presented widths of 26 m. for all erosion
rates in the range 40 t ha™.

Inacio [28] also applied the methodology of [10]
in experimental plots and obtained riparian strip
widths ranging from 5 to 10 m, respectively, for
slopes between 4 and 38% for watercourses in
southern Bahia.

Researches such as [29] speculated that the
vegetation strips in riparian areas in the form of
dense strips of grass or even of shrubby
vegetation are considered effective in controlling

Piscoya et al.; JEAI, 23(3): 1-7, 2018; Article no.JEAI.41471

sediment transport; however, many of these
strips have been established in experimental
plots, and rarely have been evaluated at the river
basin scale, which is important in assessing the
real impact of these strips on the control of
siltation and water quality of rivers. Thus, [29]
evaluated the effectiveness of these strips
applied in isolation in river basins and suggested
that for use in river basins, vegetation strips
should be accompanied by other practices to
reduce sediment loads in rivers and the gross
erosion on slopes in order to maintain their
efficiency.

4. CONCLUSION

The determination of the Jacu River riparian strip
width using the Karssies Prosser method, based
on sediment yield, seems to be promising for the
conditions of a small river basin.

The value of riparian strip width considered in
this study for the riparian areas of the Jacu River
basin is 15 meters.

The sediment yield time and observation of
hydrological data are important factors for the
determination of riparian strip width with greater
security.
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PRODUCAO E APORTE DE CARBONO, NITROGENIO E FOSFORO NA SERAPILHEIRA
FOLIAR DO PARQUE NACIONAL SERRA DE ITABAIANA
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LITTER OF NATIONAL PARK SERRA DE ITABAIANA
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RESUMO

A serapilheira ¢ uma das principais vias de retorno de nutrientes no sistema planta-solo-planta e sua
determinagdo permite analisar a reestruturagdo de ambientes florestais antropizados. O conhecimento da
producdo da serapilheira ¢ fundamental para determinar o potencial de regeneragio de uma area por meio
do aporte e ciclagem dos nutrientes. Objetivou-se neste estudo quantificar a produgio de serapilheira e o
aporte de carbono e dos nutrientes da fragdo foliar em é4reas de ocorréncia de Neossolos Quartzarénicos,
com vegetagdo em diferentes estigios de regeneragio, no Parque Nacional Serra de Itabaiana, em Sergipe.
Em cada uma das areas de Areias Brancas Abertas (ABA), Areias Brancas Intermediarias (ABI) e Areias
Brancas Fechadas (ABF) instalaram-se coletores nos quais a serapilheira foi coletada mensalmente, de
janeiro a dezembro de 2011. Em subamostras da serapilheira foram determinadas as quantidades de carbono
(O), nitrogénio (N) e fosforo (P). Com a agdo do fogo nas areas de Areias Brancas do Parque da Serra de
Itabaiana, ficou evidente que o mesmo altera o estado de equilibrio dindmico alcangado pelo ecossistema,
logo, as condigdes nutricionais do solo s3o modificadas. Os acimulos de C, N e P ndo apresentaram variagao
sazonal significativa, de acordo com a produgio da serapilheira em cada area estudada, sendo que a area
ABF proporcionou os maiores acimulos destes elementos ao longo do periodo de avaliagdo.
Palavras-chave: Mata Atlantica; perturbagdo antropica; matéria organica; processo de regeneragao.

ABSTRACT

Litter is a major route of return of nutrients in the system plant—soil -plant and its determination allows
to analyze the restructuring of anthropogenic forest environments. Knowledge of litter production is a
critical in determining the potential for regeneration of an area through the intake and nutrient cycling.
This study aimed to quantify the litter production and the carbon contribution and leaf fraction nutrients
in areas of occurrence of Quartzipsamments with vegetation at different stages of regeneration in National
Park Serra de Itabaiana in Sergipe, state. In each of the areas of Areia Branca Aberta (ABA), Areia Branca
Intermediaria (ABI) and Areia Branca Fechada (ABF), settled collectors where the litter was collected
monthly from January to December 2011. In the litter subsamples amounts of carbon (C), nitrogen (N) and
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phosphorus (P) were determined. Along with the action of fire in the areas of Areias Brancas of Serra de
Itabaiana Park, it became clear that it changes the state of dynamic equilibrium achieved by the ecosystem,
so the nutritional soil conditions are modified. The accumulation of C, N and P showed no significant
seasonal variation according to the production of litter in each area studied, and the ABF area provided the
largest accumulations of these elements throughout the evaluation period.

Keywords: Atlantic Forest; anthropogenic disturbance; organic matter; regeneration method.

INTRODUCAO

A serapilheira constitui-se na principal via de aporte de carbono, nitrogénio, fésforo e célcio no
sistema solo-planta, representando um componente fundamental na manutengio e no desenvolvimento de
um ecossistema florestal, uma vez que influencia a produtividade e o potencial de regeneragio da vegetacio
local (FIGUEIREDO FILHO et al., 2003; SHUMACHER, 2004; COSTA et al., 2010).

Em ambientes florestais, a ciclagem de nutrientes tem sido estudada com o intuito de se obter maior
conhecimento da dindmica dos nutrientes, ndo s para o entendimento do funcionamento dos ecossistemas,
mas também para buscar informagdes sobre praticas de manejo florestal para a manutengio da biodiversidade
em determinado sitio florestal (SOUZA; DAVIDE, 2001).

No Brasil, em determinadas regides, sio encontrados estudos que fornecem informagées a respeito
da contribuicdo da serapilheira na ciclagem de nutrientes, a exemplo da regido Sudeste (CIANCIARUSO
et al., 2006; TERROR; SOUSA; KOZOVITS, 2011), regido Norte (FERNADES; NASCIMENTO;
CARVALHO, 2007) e, apesar de escassos, da regido Nordeste (SANTANA; SOUTO, 2011). Contudo,
€ necessario incrementar os trabalhos para a avaliagdo da produgdo da serapilheira e da ciclagem de
nutrientes no ecossistema florestal, para que seja possivel avaliar as condigdes da composigio floristica e
do microclima, além de entender a relagdo desse compartimento com o processo regenerativo da vegetagio
(MARTINS; RODRIGUES, 1999), principalmente, nos diversos estadios sucessionais dos remanescentes
florestais oriundos dos processos de fragmentagio.

O Parque Nacional da Serra de Itabaiana, no estado de Sergipe, possui vegetacdo exuberante e
constantemente € alvo de varios distirbios antropicos, como o fogo oriundo das atividades de caga e agro-
pecuaria desenvolvidas pela comunidade do entorno. O solo dessa regido caracteriza-se por sua baixa fer-
tilidade natural, desta forma, as espécies vegetais necessitam do aporte ¢ manutengdo da serapilheira, a
qual, através da decomposi¢ao da matéria organica, contribui para a ciclagem e fornecimento de nutrientes.
Estudos a respeito da producao e decomposigao da serapilheira nesta drea sao recentes e ndo correspondem
a necessidade do local.

As formagdes vegetais florestais do Parque Nacional foram subdivididas em trés grandes tipos
naturais: Matas Primarias e Matas Secundarias, Areias Brancas e Campos Graminosos, segundo a clas-
sificagdo da vegetagdo brasileira (IBGE, 1992). Existem, ainda, muitas areas degradadas com vegetacdo
descaracterizadas das originais (DANTAS; RIBEIRO, 2010). No habitat das Areias Brancas, uma comu-
nidade arbustivo-herbécea escleromorfa ¢ distinta das vegetagdes de matas estacionais e de Caatinga hipo-
xerdéfila, caracteristicas das regides do agreste do estado de Sergipe. Nesse sentido, s3o necessarios estudos
para se ter conhecimento do potencial da vegetagdo em se restaurar, apés sofrer com a agao antrdpica, € as
determinagdes da produgdo e ciclagem de nutriente da serapilheira sao um bom indicador do progresso da
recuperagao.

As Areias Brancas distribuem-se fragmentadamente, ocupando uma area total estimada de 347 ha,
posicionando-se na face leste das serras de Itabaiana e Comprida, entre 0 domo e as matas de pé de serra
(DANTAS; RIBEIRO, 2010). Dantas et al. (2010) reconheceram fisionomias distintas de Areias Brancas
na Serra de Itabaiana, as quais variam em estadios sucessionais, dependendo do histérico de degradagio da
area.

Adegradagdoafetanegativamente as condi¢des de preservagao, com o consequente comprometimento
da qualidade ambiental, sendo necessario o desenvolvimento de modelos para a recuperagio da vegetagio
que considerem a reabilitacido de suas caracteristicas estruturais e funcionais, relacionadas principalmente
a estabilidade do solo, reten¢io de nutrientes, alta produtividade, habitat para ocupagio e regeneragio de
espécies e a regulag@o da qualidade do ecossistema (RODRIGUES; GANDOLFI, 2000).
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Diante do exposto, o objetivo neste estudo foi quantificar a produgio de serapilheira e o aporte de
carbono e dos nutrientes na fragdo foliar em 4reas de ocorréncia de Neossolos Quartzarénicos presentes em
ecossistemas frageis, com vegetagdo em diferentes estigios de regeneragio, no Parque Nacional Serra de
Itabaiana, em Sergipe.

MATERIAL E METODOS
Localiza¢io e descri¢io da area

O estudo foi realizado no Parque Nacional Serra de Itabaiana, em Sergipe, localizado no limite
entre os municipios de Itabaiana, Areia Branca e Campo do Brito, em torno da latitude 10°40°S, longitude
37°25°0 e altitude aproximada de 670 m (VICENTE et al.,2005). Este Parque constitui uma Unidade de
Conservagio de Protegdo Integral, representada por uma regido de ecétono entre Mata Atlantica e Caatinga,
na qual partes das suas caracteristicas mantém-se preservada.

O clima caracteristico da regido é do tipo As’— clima tropical com verio seco e moderado excedente
hidrico no inverno, segundo a classificagdo de Koppen. De acordo com Dantas et al. (2010), a precipitagido
pluvial média anual concentra-se na faixa entre 1.100 a 1.300 mm e evapotranspiragio anual média é
de 800 mm. O periodo chuvoso ocorre entre margo a agosto, e o periodo seco apresenta-se com deficit
hidrico ocorrendo entre os meses de setembro e fevereiro. A precipitagio mensal do periodo avaliado foi
obtida na base de dados do Programa de Monitoramento Climéatico em Tempo Real da Regiio Nordeste
(PROGRAMA DE MONITORAMENTO CLIMATICO EM TEMPO REAL DA REGIAO NORDESTE,
2012).

Na regido avaliada, o tipo de solo predominante é o0 Neossolo Quartzarénico formado por areias
quartzosas distroficas, com elevada drenagem, moderado a extremamente 4cido e de baixa fertilidade
natural (EMBRAPA, 1975; 2006). Esses solos apresentam textura arenosa e baixa capacidade de agregac¢ao
de particulas, condicionados pelos baixos teores de argila e de matéria orgénica.

Para a realizacdo do estudo foram selecionadas areas localmente denominadas de Areias Brancas,
formadas por uma vegetagio escleromorfa com componentes que variam de arbustivo-herbécea a arbus-
tivo-arborea, diferente das vegetagdes de matas estacionais e da caatinga hipoxerdfila, caracteristicas das
regides de agreste de Sergipe, e similares fisionomicamente e floristicamente as restingas do estado (DAN-
TAS et al., 2010).

Trés areas com historico de perturbagao pelo fogo semelhante, porém, com diferentes tempos de
regeneracgao pds-distirbio foram escolhidas (WHITE; RIBEIRO, 2011). Areias Brancas Abertas (ABA)-
localizada na Serra Cumprida que sofreu perturbagdo mais recente, atingida por um grande incéndio
provocado em 2005, representando a drea em estadio inicial de sucessdo. O solo deste habitat é recoberto
por alta densidade de gramineas e vegetagdo lenhosa formada por arbustos distribuidos isoladamente ou em
pequenos grupos, sob os quais se concentra a serapilheira. Areia Branca Intermediaria (ABI) - localizada
na Serra de Itabaiana e protegida desde 1978, porém com ocorréncia de incéndios periddicos até 1994,
representando a drea em estadio de sucessdo intermedidria. A fisionomia da vegetagdo ¢ composta por
trés estratos: arvoretas isoladas, de aproximadamente 2,0 metros de altura, arbustos esparsos de 1,0-1,5
metro de altura e pequenos arbustos de 0,5-1,0 metro de altura. A superficie do solo é recoberta em menor
densidade por gramineas e a vegetagao lenhosa apresenta-se mais desenvolvida que na area anterior. Areia
Branca Fechada (ABF) - localizada na Serra de Itabaiana, sem vestigios e noticias de incéndios ha mais
de 30 anos, sendo considerada a area mais preservada e em estadio de sucessio mais avangada. Esta area é
formada continuamente por vegetagio arbérea e arbustiva, em que a mata é mais extensa e estruturada que
as duas outras areas. (DANTAS; RIBEIRO, 2010).

A Tabela 1 apresenta a andlise quimica dos solos das trés areas de Areias Brancas avaliadas no
Parque Nacional da Serra de Itabaiana, Sergipe.
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TABELA 1: Anélise quimica dos solos das areas de Areias Brancas Abertas (ABA), Areias Brancas Intermediarias
(ABI) e Areias Brancas Fechadas (ABF) do Parque Nacional Serra de Itabaiana, Sergipe, Brasil.
TABLE 1:  Chemical analysis of soil in the areas of Areia Branca Aberta (ABA), Areia Branca Intermediaria (ABI)
and Areia Branca Fechada (ABF) of Serra de Itabaiana National Park, Sergipe state, Brazil.
Area pH (H,0) COT NT C/N P Ca** K* Mg* AP H+Al CTC SB \'

- , gkg! Mgdm™ cmol dm* %
ABA 517 12,84 035 3609 2447 258 00038 056 028 372 344 3,15 48,56
ABI 5,42 2,92 0,14 1920 2469 038 00020 000 0,13 126 051 037 29,36
ABF 5,37 7,72 0,32 23,18 36,27 1,15 0,0035 064 022 252 202 180 47,59

Em que: Carbono Orgénico Total = (COT); Nitrogénio Total = (NT); Relag¢do Carbono/Nitrogénio = (C/N); Capacidade
de Troca Catidnica = (CTC); Soma de Bases = (SB); Saturagao de Bases = (V).

Producio de serapilheira e acimulo de nutrientes

As coletas da serapilheira foram realizadas mensalmente, de janeiro a dezembro de 2011, em um
total de 15 coletores por area. Estes coletores com formato quadrangular e area de 0,25 m? foram produzidos
com tela de nailon (malha de 1 mm de abertura), sendo fixados com hastes de madeira a uma altura de 0,5
m do solo. Em cada érea, os coletores foram colocados a cada 12,5 m ao longo de dois transectos paralelos
de 100 m, distando 20 m entre si.

O material foliar interceptado nos coletores foi acondicionado em embalagens de papel, e con-
duzido ao laboratério para analise. Posteriormente, o material foi seco em estufa e pesado em balanga de
precisdo para obter a massa seca do componente vegetal.

Mensalmente, retirou-se de cada coletor uma amostra representativa do material vegetal visando
determinar as quantidades de carbono (C) pelo método de oxidagdo por dicromato juntamente com uma
fonte externa de aquecimento; nitrogénio (N) determinado pelo método Microkjeldahl; e fosforo (P) de-
terminado por colorimetria, de acordo com a metodologia descrita por Malavolta, Vitti e Oliveira (1997).

O acimulo dos elementos na serapilheira foliar foi obtido pelo produto da biomassa foliar pelos
teores dos elementos. As varidveis analisadas foram: produtividade de serapilheira foliar, acimulo de
carbono e dos nutrientes, nitrogénio e fosforo.

Os dados foram submetidos a analise de varidncia e as médias, quando significativas, foram
comparadas pelo teste Tukey, a 5% de probabilidade. Foi realizada a anilise de correlagio linear de Pearson
entre a serapilheira foliar produzida e a precipitago pluvial, usando o programa Statistica 8.0 (STATSOFT,
2008). Para a comparagdo temporal, os dados foram submetidos a anélise de regressao, com a escolha
do modelo quadratico que melhor se ajustou pelo teste F, a 5% de probabilidade, e pelo coeficiente de
determinagio (R?), de acordo com Banzatto e Kronka (2006). As analises estatisticas foram realizadas com
o uso do programa estatistico SISVAR (FERREIRA, 2011).

RESULTADOS E DISCUSSAO
Producio de serapilheira foliar

Na comparagio entre as trés areas de estudo, verificou-se que a area ABF concentrou a maior
produgio de serapilheira foliar, 2.679 kg ha", enquanto as reas ABA e ABI apresentaram produgdes
inferiores, com 1.256 kg ha' e 1.112 kg ha"', respectivamente. Diante disto, os resultados apontaram efeito
significativo da produgdo de biomassa foliar de ABF em relagio as areas ABA e ABI, principalmente nos
meses de menores precipitagdes pluviométricas, janeiro ¢ dezembro (Figura 1). Pode-se relacionar tal fato
com os diferentes estadios sucessionais da vegetagdo nas areas estudadas, ja que a ocorréncia de alteragdes
imprevisiveis na composigdo de espécies, ou mesmo nas condigdes ambientais podem modificar a sequéncia
do processo de sucessdo, limitando sua previsibilidade (KREYLING et al., 2011).
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FIGURA 1: Produgdo de serapilheira foliar nas 4reas de Areia Branca Aberta (ABA), Areia Branca Intermediaria
(ABI) e Areia Branca Fechada (ABF) no Parque Nacional Serra de Itabaiana ao longo de 2011. Médias
iguais dentro de cada més nao diferem entre si a 5% de probabilidade.

FIGURE 1: Production of leaf litter in the areas of Areia Branca Aberta (ABA), Areia Branca Intermediaria (ABI)
and Areia Branca Fechada (ABF) in National Park of Serra Itabaiana over the period of 2011. Equal
means with in each month not differ at 5% probability.

Ao relacionar os valores de produgido encontrados mensalmente com os dados de precipitagio,
ficou evidenciado que o periodo de novembro a janeiro representou uma época de maior produgio, sendo
esse periodo correspondente a estagdo seca, na qual a area ABF destacou-se com os maiores valores de
produg¢do, quando comparada com as demais areas (Figura 1). Cabe informar que as maiores perdas de
folhas nesta época também ocorreram em virtude do sistema de defesa das plantas que na sua maioria sio
caducifélia e semicaducifélia que, quando passam por estresse hidrico, tendem a perder suas folhas parcial
ou totalmente.

A maior deposi¢do da biomassa foliar no final da esta¢ao seca pode ser uma resposta da vegetacao
ao estresse hidrico ocorrido, uma vez que a queda das folhas reduziria a perda de agua por transpiragio
(MARTINS; RODRIGUES, 1999). Os valores elevados da fragio folha evidenciam uma sazonalidade mais
pronunciada (MORELLATO, 1993).

Entretanto, ao correlacionar os valores de deposi¢do mensal de serapilheira com as taxas de preci-
pitacéo, observou-se que no geral ndo houve correlagdo (Pearson, p<0,05), indicando, assim, que a sazona-
lidade ndo foi o principal fator na produgio de serapilheira, fato este que pode estar relacionado ao curto in-
tervalo de tempo de coleta, que pode ter influenciado para variagdes atipicas no periodo coletado (Tabela 2).

TABELA 2: Correlagdo de Pearson (p<0,05) entre a serapilheira foliar produzida e a precipitagdo pluvial para as
areas de Areias Brancas, no Parque Nacional Serra de Itabaiana, Itabaiana - SE.

TABLE2:  Pearson correlation (p <0.05) between the produced leaf litter and rainfall in the areas of Areias Brancas
in the National Park Serra de Itabaiana, Itabaiana, SE state.

Area
ABA ABI ABF
Precipitago -0,508674™ -0,558489" -0,561075"
Em que: ™= Nao apresenta significancia a 5% de probabilidade.

Variavel Climética

Ao relacionar o periodo avaliado com a dindmica de produgéo da serapilheira foliar nas trés areas
de Areias Brancas por meio de equagdo polinomial quadratico, foi verificada a existéncia de relagdo signi-
ficativa entre tempo X producdo (Tabela 3). Isso acontece em fun¢ido do modelo de sucessido da vegetagao
pés-distirbio que ocorre, caracterizado pela substitui¢gdo de espécies, ja que as espécies pioneiras escle-
romorfas ao longo do tempo sdo substituidas gradualmente por espécies menos escleromorfas, em um
processo lento de convergéncia da composicdo floristica em dire¢@o a estruturagdo anterior ao distarbio,
influenciado pelo aumento do teor nutricional dos solos ocasionados pelo gradual acimulo de matéria orga-
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nica nos mesmos (KEELEY; FOTHERINGHAM; BAER-KEELEY, 2005).

Deste modo, os resultados demonstraram que a drea ABF proporcionou uma maior produgio de
serapilheira, quando comparada com as outras areas, em virtude do seu estadio sucessional mais avangado
associado as condigdes ambientais e condigdes edéficas favoraveis.

TABELA 3: Producio Total de serapilheira nas areas de Areia Branca Aberta (ABA), Areia Branca Intermediaria
(ABI) e Areia Branca Fechada (ABF) no Parque Nacional Serra de Itabaiana ao longo de 12 meses de
avaliagao.

TABLE 3:  Total production of litter in the areas of Areia Branca Aberta (ABA), Areia Branca Intermediaria (ABI)
and Areia Branca Fechada (ABF) in Parque Nacional Serra de Itabaiana over 12 months evaluation.

Area Equagdo R*(%)
ABA y = 3,2486x7 - 31,801x + 135,44 65,24*
ABI y =4,7199x* - 50,785x + 167,12 76,92*
ABF y = 16,353x? - 187,48x + 556,14 87,68*

Em que: Significancia a 5% de probabilidade.

Os dados observados mostram-se mais relevantes quando comparados os acimulos de serapilheira
com os diferentes estadios de sucessdo pos-disturbio. As areas ABA e ABI sofreram perturbagdes mais
recentes, logo apresentam estadios de sucessdo inicial e intermediario, respectivamente, o que refletiu nos
baixos valores mensais de serapilheira. Além disto, essas areas sdo formadas por uma vegetagdo que varia
de arbustivo-herbaceo com arvores de pequeno porte ¢ menos densas. Ja a area ABF, que compreende
uma fisionomia florestal formada por um dossel mais desenvolvido, contribuiu para uma maior produgido
de serapilheira. Adicionado a isso, os maiores teores de nutrientes do solo encontrados nesta area (Tabela
1), podem ser efeito da absor¢do de camadas mais profundas do solo pelas raizes das plantas e posterior
ciclagem de nutrientes para a superficie do solo pela deposicdo de serapilheira (JOGGABY; JACKSON,
2004).

Estoque de carbono

Obteve-se um estoque de carbono via serapilheira foliar de 454 kg ha' para ABA; 400 kg ha'
para ABI e 971 kg ha' em ABF (Tabela 4). Este acimulo de carbono nas trés areas relaciona-se com a
produgdo de serapilheira de forma significativa, logo, quanto maior a quantidade de serapilheira, maior sera
a quantidade de material organico proveniente da vegetagdo. Assim, pode-se afirmar que a quantidade de
carbono pode estar relacionada com o porte da vegetagdo e do seu estado de conservagao.

TABELA 4: Estoque de carbono na serapilheira foliar nas areas de Areia Branca Aberta (ABA), Areia Branca
Intermediaria (ABI) e Areia Branca Fechada (ABF), no Parque Nacional Serra de Itabaiana ao longo
de 2011.

TABLE 4:  Carbon stock in the leaf litters in the areas of Areia Branca Aberta (ABA), Areia Branca Intermediaria
(ABI) and Areia Branca Fechada (ABF), at National Park of Serra Itabaiana over the period of 2011.

N ABA ABI ABF
Pass C (kg ha")
Janeiro 60,31 b* 62,32b 1879 a
Fevereiro 14,60 a 16,65 a 29,59 a
Margo 30,15a 21,56 a 54,98 a
Abril 11,04 a 9,18a 34,25 a
Maio 27,45 a 13,96 a 3735a
Junho 14,46 a 832a 21,18a
Julho 29,75 a 18,57 a 41,192
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TABELA 4: Continuagio...
TABLE 4: Continued...

R ABA ABI ABF
Més
C (kg ha')

Agosto 20,03 a 12,06 a 2291 a
Setembro 51,39a 34,11 a 56,82 a
Qutubro 71,81 a 81,86a 79,64 a

Novembro 66,43 a 57,86a 17495 a
Dezembro 57,09 b 63,82b 230,36 a

Em que: Médias iguais dentro de cada més ndo diferem entre si a 5% de probabilidade.

Nota-se que houve interacio significativa entre as areas de Areias Brancas estudadas e o periodo
de avalia¢do para o acimulo de C na serapilheira foliar (Tabela 5). Para todas as 4reas estudadas, a curva
do acimulo de C apresentou um comportamento polinomial quadratico, sendo que a drea ABF obteve o
melhor ajuste da equagio, como pode ser visto através do coeficiente de determinagio (R?) (Tabela 5). Este
maior acimulo de carbono observado em ABF se deve a influéncia interativa do fator fogo com a estrutura
da vegetagdo associada ao tempo decorrido do processo sucessional.

TABELA 5: Estoque de carbono na serapilheira foliar nas areas de Areias Brancas, aberta (ABA), intermediaria
(ABI) e fechada (ABF) no Parque Nacional Serra de Itabaiana no periodo 12 meses de avaliag3o.

TABLE 5:  Carbon stock in the leaf litter in the areas of White Sands, open (ABA), intermediate (ABI) and closed
(ABF) in national park of Serra Itabaiana during 12 months of evaluation.

Area Equagio R*(%)
Estoque de C (kg ha™)

ABA y = 1,1485x% - 11,723x + 51,869 60,02*

ABI y = 1,6166x* - 17,733x + 61,063 67,96*

ABF y = 5,6877x* - 66,816x + 207,15 85,34*

Em que: Significancia a 5% de probabilidade.

A medida que as florestas se tornam mais senis, o acaimulo de carbono total no sistema é mais
expressivo quando comparado a florestas em idades jovens, com maior ritmo de crescimento (SEDJO;
SOHNGEN; MENDELSOHN, 2001). Considerando os valores totais mensais de serapilheira foliar,
percebe-se que os estoques de carbono apresentaram a mesma tendéncia percentual de distribuicdo. Dessa
forma, principalmente devido a grande produgdo, a serapilheira parece desempenhar papel fundamental
no retorno de carbono nas areas estudadas, representando importante via de ciclagem interna para este
elemento.

Estoque de nitrogénio

A deposigao mensal de nitrogénio pela serapilheira foliar nas dreas de Areia Branca esta apresentada
na Tabela 6. O conteido anual total de nitrogénio foi de 40 kg ha’', sendo a Areia Branca Fechada, a drea
com o maior retorno deste nutriente com 25 kg ha'. Os meses de maior retorno do nitrogénio coincidem
com os periodos de maior deposi¢io da serapilheira, ocorrendo assim a maior deposi¢do de nutrientes
no solo. Esses resultados sdo semelhantes aos de Montagninie e Jordan (2005) que propuseram um valor
médio para o fluxo anual de nutrientes, através da serapilheira, em torno de 42,0 kg ha! para N e 2,6 kg ha'!
para P em solos de fertilidade extremamente baixa.
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TABELA 6: Actmulo de Nitrogénio na serapilheira foliar nas areas de Areia Branca Aberta (ABA), Areia Branca
Intermediaria (ABI) e Areia Branca Fechada (ABF), no Parque Nacional Serra de Itabaiana ao longo
do periodo de 2011.

TABLE 6: Accumulation of nitrogen in leaf litter in the areas of Areia Branca Aberta (ABA), Areia Branca
Intermediaria (ABI) and Areia Branca Fechada (ABF), National Park of Serra Itabaiana over the period

of 2011.
Més ABA ABI ABF
N (kg ha™)
Janeiro 0,9894 b* 0,9768 b 3,6327 a
Fevereiro 0,2365 a 0,2442 a 0,6355 a
Margo 0,5837 a 0,4382 a 1,1218 a
Abril 0,1987 a 0,1391 a 0,7195 a
Maio 0,4995 a 0,2152 a 0,7678 a
Junho 0,3861 a 0,1432 a 0,5177 a
Julho 0,502 a 0,2617 a 0,9302 a
Agosto 0,3317 a 0,2498 a 0,5584 a
Setembro 0,8255a 0,6654 a 1,7561 a
Outubro 1,3058 a 1,2877 a 2,1458 a
Novembro 0,9428 a 1,0405 a 5,1491 a
Dezembro 1,0505 a 1,2874 a 7,5412 a

Em que: Médias iguais dentro de cada més nao diferem entre si a 5% de probabilidade.

A relagao entre C e N pode ser utilizada como indicador da qualidade nutricional da serapilheira,
sendo que valores maiores que 25 indicam que o material foliar apresenta uma baixa proporgdo de N, limi-
tando assim o processo de decomposigio (LUIZAO et al., 2004). Os valores observados neste estudo, ABA
(C/N = 58), ABI (C/N = 57) e ABF (C/N = 38) indicam que a baixa qualidade nutricional da serapilheira
pode ser um importante fator limitante da decomposi¢ao do material foliar depositado nas Areias Brancas,
além de refletir em maior eficiéncia por parte da vegeta¢ao na conservac¢ao de N em seus tecidos vivos em
relagdo a outros ecossistemas florestais tropicais.

Ao associar a relagdo C/N da serapilheira coletada com a relagdao C/N do solo, percebe-se que em
ambas, a area ABA apresentou valores maiores que as demais areas. Este maior valor de C/N na area aberta,
que apresenta estadio sucessional mais recente, pode ser devido ao efeito do fogo na redisponibiliza¢do dos
nutrientes estocados nos tecidos vegetais (KNICKER, 2007). As concentracdes destes elementos pos-fogo
tendem a diminuir progressivamente por meio da lixiviagdo, entretanto, a velocidade de perda ¢ diferente,
ficando o C por mais tempo no sistema (HOMANN et al., 2010), ocasionando, desta forma, maiores valores
na relagdo C/N.

Estudando a produgio de serapilheira e ciclagem de nutrientes de uma floresta estacional semideci-
dual na zona riparia em Botucatu-SP, Vital et al. (2004) também verificaram que a transferéncia de nutrien-
tes ao solo acompanhava a tendéncia de deposi¢ao da serapilheira.

Quando se relaciona o periodo de coleta da serapilheira com o acimulo de nitrogénio presente
na serapilheira produzida, verificou-se efeito significativo para o acimulo de N entre as areas avaliadas,
apenas no més de janeiro, em que a area ABF foi superior as demais areas (Tabela 6). No més de outubro
foi observado o maior acamulo de N na serapilheira foliar em ABA e ABI e dezembro para ABF. Todas as
areas apresentaram o mesmo comportamento em relag¢ao ao periodo, sendo que ABF acumulou mais N que
as demais (Tabela 7), devido ao tipo de vegetagao encontrado na area.

Confere com o original

Moacyr Cunha Filho
Siape6383609



LENOVO
TEXTO CURTO


Produgdo e aporte de carbono, nitrogénio e fosforo na serapilheira foliar... 43

TABELA 7: Estoque de nitrogénio na serapilheira foliar nas areas de Areias Brancas, aberta (ABA), intermediéria
(ABI) e fechada (ABF) no parque nacional Serra de Itabaiana no periodo 12 meses de avaliagio.

TABLE 7:  Stocks of nitrogen in leaf litter in the areas of Areias Brancas, Aberta (ABA), Intermediéria (ABI) and
Fechada (ABF) in National Park of Serra Itabaiana during 12 months of evaluation.

Area Equagio R% (%)
Estoque de N (kg ha")

ABA y=0,0177x2 - 0,1786x + 0,855 56,74*

ABI y =0,0292x2 - 0,3122x + 1,0253 80,25*

ABF y=0,1576x* - 1,7146x + 4,7289 90,44*

Em que: Significancia 5% de probabilidade.

A quantidade de N variou significativamente em fungdo do tempo para as trés areas. Aliado a
isso, ajustou-se um modelo quadratico para explicar o decréscimo de N acumulado ao longo do periodo
de avaliagao (Tabela 7). Os resultados obtidos para a varia¢do da quantidade de nitrogénio ao longo do
periodo de avaliagdo, provavelmente, sdo devido ao estresse hidrico, que provoca um aumento no fluxo de
aminoécidos das raizes para as folhas (CASCARDO; OLIVEIRA; SOARES, 1993).

Estoque de fésforo

A concentragio de P na serapilheira foliar seguiu a mesma tendéncia do N, ou seja, nos periodos
de maior producdo de serapilheira foliar obtiveram-se as maiores quantidades desses nutrientes. As
concentragdes destes nutrientes nas florestas e nos solos sdo variaveis, podendo estar relacionados a sua
concentragao no solo, idade da vegetagio, estratificacio da floresta e a parte da planta.

Na Tabela 8, ¢ verificado que nos meses janeiro e fevereiro, nos quais ABF apresentou os maiores
acumulos, houve diferenga significativa desta area quando comparada com ABA e ABI, fato este que pode
ser explicado pela heterogeneidade deste nutriente, ndo seguindo um padrdo de concentragio.

De modo geral, os valores de P obtidos no periodo chuvoso foram inferiores aos outros elementos
avaliados. Como grande parte da serapilheira foliar ¢ formada por folhas mais velhas, a concentragdo desse
elemento € menor. Isso porque o fosforo, por ser constituinte de compostos complexos, ricos em energia, €
facilmente retranslocado dos tecidos mais velhos para os mais novos da planta (SANTANA, 2005).

TABELA 8: Estoque de fosforo na fragdo folha da serapilheira no parque Nacional Serra de Itabaiana, ao longo do
periodo de avaliagdo nas areas de Areias Brancas.

TABLE 8: Stock fraction of phosphorus in leaf litter at the National Park of Serra Itabaiana throughout the
evaluation period in the areas of Areias Brancas.

R ABA ABI ABF
ks P (kg ha")
Janeiro 0,0106 ab* 0,0093 b 0,0267 a
Fevereiro 0,0012b 0,0016 b 0,0453 a
Margo 0,0034 a 0,002 a 0,0049 a
Abril 0,0016 a 0,0007 a 0,002 a
Maio 0,0019 a 0,0006 a 0,0015a
Junho 0,0005 a 0,0002 a 0,0006 a
Julho 0,0009 a 0,0005 a 0,0011 a
Agosto 0,0011 a 0.0012 a 0,0013 a
Setembro 0,0025 a 0,0009 a 0,0029 a
Outubro 0,0021 a 0,0021 a 0,0025 a
Novembro 0,0034 a 0,0016 a 0,0069 a
Dezembro 0,0018 a 0,0024 a 0,0065 a
Em que: Médias iguais dentro de cada més, avaliando as areas em regeneragdo nao diferem entre si a 5% de
probabi]idade. Confere com o original
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Esses resultados indicam que o P ¢ um elemento limitante, pouco disponivel naturalmente nos solos
para as plantas (Tabela 8). Na Floresta Nacional Mario Xavier, Seropédica - RJ que constitui uma area com
floresta de sucessdo secundaria espontinea, foi realizado estudo no qual se verificaram os valores de 149 kg
ha"'ano™ de nitrogénio e 3 kg ha' ano de fésforo (FERNANDES; NASCIMENTO; CARVALHO, 2007), o
que confirma a baixa disponibilidade deste elemento em ecossistemas florestais.

Quanto a interagdo entre a area estudada e o periodo de avaliagdo, para o acimulo de serapilheira,
foram utilizadas equagdes polinomiais, nas quais se ajustou uma regressao com modelo quadritico para cada
area. Todas as areas apresentaram baixa significancia, podendo ser notado pelo baixo valor do coeficiente
de determinagéo P (Tabela 9).

TABELA 9: Estoque de fosforo na serapilheira foliar nas areas de Areias Brancas, aberta (ABA), intermediaria
(ABI) e fechada (ABF) no parque nacional Serra de Itabaiana no periodo de 12 meses de avaliagao.

TABLE 9:  Stock of phosphorus in leaf litter in the areas of White Sands, open (ABA), intermediate (ABI) and
closed (ABF) in National Park of Serra Itabaiana during 12 months of evaluation.

Area Equagio R*(%)
Estoque de P (kg ha'!)

ABA y =0,0001x2 - 0,0022x + 0,009 52,24*

ABI y = 0,0002x? - 0,0023x + 0,0083 64,13*%

ABF y =0,0007x2 - 0,0114x + 0,0436 63,37*

Em que: Significancia a 5% de probabilidade.

Nota-se, assim, uma baixa relagao entre os teores de fosforo e o periodo de avaliagdo nas trés areas
de estudo. Isso pode ser explicado pela baixa quantidade de nutrientes nas folhas, pelo estadio sucessional
da floresta e, principalmente, devido aos fatores climaticos, os quais resultam em uma decomposi¢ao lenta
ou acelerada, dependendo das caracteristicas ambientais do local.

CONCLUSOES

O estudo apresentado neste artigo confirma a importancia de pesquisas relacionadas aos ecossistemas
florestais e sua capacidade de regeneragdo em face dos efeitos de fatores antropicos, como o fogo, no
processo de sucessao ecologica.

Com a agdio do fogo nas areas de Areias Brancas do Parque da Serra de Itabaiana, ficou evidente que
0 mesmo altera o estado de equilibrio dindmico alcangado pelo ecossistema, logo, as condigdes nutricionais
do solo sdo modificadas. Além disso, as queimadas consomem a serapilheira depositada sobre o chao da
floresta e, consequentemente, promovem a eliminagdo da biomassa acima do solo, dessa forma, a baixa
qualidade nutricional da serapilheira foliar, influenciada pela baixa fertilidade dos solos avaliados, deve
limitar o processo de ciclagem de nutrientes, diminuindo consideravelmente a velocidade com que os
nutrientes da serapilheira foliar retornam ao solo e se tornam novamente disponiveis para a vegetacao.

Os acamulos de C, N e P ndo apresentaram variagio sazonal significativa de acordo com a produgao
da serapilheira em cada 4rea estudada, sendo que a area ABF proporcionou os maiores acumulos destes
elementos ao longo do periodo de avaliacao.
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