GOVERNO FEDERAL
) ) i Ministério da
INPE MINISTERIO DA CIENCIA, TECNOLOGIA € INOVRCAO Ciéncia, Techologia -

INSTITUTO NACIONAL D€ PESQUISAS ESPACIAIS e Inovagio

PATRIA EDUCADORA

ESTUDO E DESENVOLVIMENTO DE ALGORITIMOS DE
TRATAMENTO DE DADOS APLICADOS AO LEVANTAMENTO
DE RECURSO SOLAR

Artur de Almeida Leme

INPE
S&o José dos Campos
2018



W@ MINISTERIO DA CIENCIA € TECNOLOGIA
INSTITUTO NACIONAL D€ PESQUISAS €SPACIARIS

ESTUDO E DESENVOLVIMENO DE ALGORITIMOS DE
TRATAMENTO DE DADOS APLICADOS AO LEVANTAMENTO
DE RECURSO SOLAR

RELATORIO FINAL DE PROJETO DE INICIACAO CIENTIFICA
(PIBIC/CNPg/INPE)

Artur de Almeida Leme (Universidade Federal de Sdo Paulo, Bolsista
PIBIC/CNPQ)
E-mail: arturleme2@gmail.com

Dr. Enio Bueno Pereira (INPE, Orientador)
E-mail: enio.pereira@inpe.br

Dr. Fernando Ramos Martins (UNIFESP/INPE, Co-Orientador)
E-mail: fernando.martins@unifesp.br

Julho de 2018



RESUMO

O avanco do desenvolvimento econdmico e o estilo de vida moderno tém provocado um
aumento na demanda energeética. Junto a isso, as preocupac¢des ambientais decorrentes do
crescimento das emissBes de poluentes atmosféricos e o cenario de vulnerabilidade do
recurso hidrico no pais, provocado pelas oscila¢cBes climéticas, tém apresentado
importantes desafios cientificos no ambito da inovacdo e no desenvolvimento de
alternativas para producdo de energia através de fontes renovaveis e de baixo impacto
ambiental. Nesse contexto, a energia solar emerge com destaque. Para uma avaliagéo
consistente do potencial e viabilidade econdmica do aproveitamento solar, estudos séo
necessarios nao so para quantificar a disponibilidade, mas também a variabilidade deste
recurso, tanto em escala espacial quanto temporal. Concomitante a sua crescente
participacdo na matriz energética do pais, estudos tém apontado desafios a serem
superados, como exemplo, as inconsisténcias nos dados gerados pelos diferentes sistemas
observacionais disponiveis. Desta forma, o objetivo deste trabalho é o estudo dos métodos
de qualificacdo aplicados aos dados meteoroldgicos utilizados na quantificacdo do
recurso solar nacional; mais especificamente, a terceira etapa do processo de qualificacdo
de dados da rede SONDA, operada pelo Instituto Nacional de Pesquisas Espaciais. Trés
estacOes em especifico sdo analisadas, de modo a tentar integrar diferentes climas e
condicdes fisicas encontradas no territdrio brasileiro: estacdo de Petrolina, localizada na
regido Nordeste, que apresenta clima semiarido quente; estacdo de Brasilia, localizada na
regido Centro-Oeste, que apresenta clima tropical com estacdo seca; e Estacdo de Sao
Martinho da Serra, localizada na regido Sul, que apresenta clima subtropical imido. A
partir dessa analise, é feita a revisdo dos algoritmos de qualificacdo de dados e sdo
propostas melhorias ao sistema de coleta de dados, de modo a aumentar a confiabilidade
dos dados coletados e subsidiar a validagdo de modelos computacionais de levantamento

do recurso solar no futuro.
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1. INTRODUCAO

A relagdo entre os estagios de desenvolvimento humano e consumo de energia demonstra
como a evolucdo no uso dos recursos energéeticos propiciou o desenvolvimento da
sociedade humana ao longo do tempo, desde a Idade Antiga até a sociedade altamente
tecnoldgica (GOLDEMBERG e VILLANUEVA, 2003). A questdo energética € de suma
importancia no desenvolvimento da sociedade e da economia, basta analisar o progresso
das técnicas de trabalho em diferentes areas das atividades humanas, como a inddstria,
alimentacdo, agricultura, moradia, comércio e locomoc¢do, que foram proporcionadas
através do consumo e uso de recursos energéticos.

O aumento da demanda e consumo de energia decorrente do progresso tecnoldgico e do
avango no desenvolvimento humano, sdo apontados como os principais fatores na
aceleracdo das alteracdes climaticas e ambientais (MARTINS e PEREIRA, 2007). O uso
de recursos fdésseis como o petréleo e o carvdo, representam aproximadamente, 79% da
matriz de consumo final mundial (KUMAR et al., 2010). A queima desses combustiveis
fésseis, causam grandes quantidades de emissdes de gases poluentes atmosféricos,
principalmente do efeito estufa (GEE), gerando grandes alteracGes climaticas e
ambientais, como o fenémeno de aquecimento global.

A sociedade, juntamente com a comunidade cientifica e os governos, tém procurado
opcoes de fontes energéticas limpas e de baixo impacto ambiental, motivados ndo sé pela
busca de meios que venham a complementar a atual demanda de energia e seus cenarios
de crescimento, como também pelo apelo da diminuicdo do uso de combustiveis fdsseis,
em fungdo dos problemas ambientais e do possivel esgotamento destes recursos nas
préximas décadas (BENTLEY, 2002 e GELLER, 2003).

Neste cenario atual, onde é considerado como certo a continuacdo do aumento da
demanda energética mundial, em contrapartida, uma diminuicao no uso de combustiveis
fosseis, as fontes renovaveis de energia com baixa emissdo de carbono, vem ganhando
um papel fundamental nesta discusséo, gerando acordos internacionais e previsoes de
grandes investimentos para 0s proximos anos. A tendéncia geral é que os precos das
tecnologias para aproveitamento de fontes renovaveis de energia venham a diminuir com
0 aumento dos estudos e aprimoramento das técnicas ja conhecidas. O Brasil ja possui
uma matriz energética e uma matriz elétrica com participacdo ampla de fontes renovaveis,
principalmente o recurso hidroelétrico, conforme mostra a Figura 1.

Neste contexto, se destaca o uso da energia solar, que apresenta diversos beneficios, como

a viabilizacdo de atendimento de regifes remotas onde o custo € demasiadamente elevado
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em termos de sistemas convencionais, regulacdo da oferta de energia em periodos de
estiagem, além de permitir a diminuicdo do uso de combustiveis fésseis para a geracao
de eletricidade.

O Brasil, por estar localizado em sua maior parte na regido tropical, possui grande
potencial de energia solar durante todo o ano. Pode se dizer que a utilizacdo de energia
solar traria um gama de beneficios a longo prazo, principalmente em regibes remotas
onde o custo da eletricidade pela rede convencional é extremamente alta, viabilizando o
desenvolvimento socioeconémico destas areas. Esta fonte energética apresenta elevado
potencial de crescimento no Brasil, contudo seu crescimento comercial e investimentos
em larga escala vem se esbarrando na escassez de informacdes sobre a disponibilidade e
viabilidade relacionadas a esse recurso. A maior parte dessas informacdes provem do
setor de pesquisa basica e climatoldgica, sendo constituida por séries incompletas e
dispersas, pois essas informacGes geralmente foram coletadas para outros fins que nédo
aquele do setor energético, portanto constituem uma base de dados inadequadas e
insuficientes para esse fim (MARTINS et al., 2008).

Para que sejam implementados e desenvolvidos os sistemas de conversdo de energia solar
no Brasil, tanto autdbnomas quanto nas grandes centrais, € muito importante o
mapeamento do potencial solar no territorio brasileiro, de modo a fomentar a migracéo
para uma matriz energética limpa e menos dependente dos recursos hidricos e fosseis.
Estudos para o0 mapeamento do potencial de energia solar podem ser desenvolvidos por
meio de diferentes métodos. As principais metodologias sdo a utilizacdo de uma rede de
radidmetros, que devem estar distribuidos de forma estratégica sobre uma regido de
interesse; ou 0 uso de modelos computacionais para parametrizagdo dos processos
radiativos e solucdo da equacdo da transferéncia radiativa na atmosfera.

(@
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Figura 1 - (a) Matriz energética brasileira e (b) Matriz de energia elétrica brasileira. Fonte: ANEEL
(2016).



E muito importante que para uma avaliagio consistente destes mencionados potenciais,
sejam realizados estudos que ndo s6 quantifiqguem sua disponibilidade, mas também a sua
variabilidade, em escala tanto espacial quanto temporal. Sendo assim, o Instituto Nacional
de Pesquisas Espaciais, no ambito das atividades desenvolvidas dentro do Centro de
Ciéncia do Sistema Terrestre, possui competéncia em estudos de fontes renovaveis de
energia através do LABREN — Laboratério de Modelagem e Estudos de Recursos
Renovaveis de Energia. Este grupo realiza de pesquisa em meteorologia aplicada ao setor
de energia e sobre seus impactos no sistema climatico, com foco na observacdo, na
modelagem computacional e no desenvolvimento de cenarios face as mudancas
ambientais globais. Para quantificar o recurso solar, deve-se valer de dados
observacionais, que envolvem variaveis meteoroldgicas medidas em diversas estacdes.
Por conta disso, em funcdo do elevado volume de dados gerados pelos diferentes sistemas
observacionais disponiveis, € comum estabelecer rotinas computacionais para verificar e
certificar a qualidade da base de dados, sinalizando possiveis inconsisténcias.

Este trabalho teve como objetivo geral o estudo dos métodos de tratamento e qualificacao
de dados meteorologicos e ambientais, utilizados na quantificacdo do recurso solar
nacional. Foram revisados os critérios de qualificacdo atuais, ou seja, foi compreendido
os critérios de qualificacdo hoje aplicados aos dados solarimétricos e aos dados espaciais,
verificando sua consisténcia e analisando possiveis falhas. Foram realizadas também,
avaliacBes dos pontos criticos e formulacdo de novos critérios, ou seja, foi realizado uma
andlise das deficiéncias encontradas e proposto alteracdes nos critérios que apresentam

problemas.

2. FUNDAMENTAGAO TEORICA

2.1 Energia solar

O Sol é a maior fonte de energia do sistema Terra-Atmosfera, possuindo um didmetro de
1,39 x 106 km e um volume de 1,412 x 10 km?®. A energia proveniente do Sol que chega
até a superficie terrestre, propagando-se como energia radiante, € denominada de radiagao
solar. A energia solar é produzida através de reacdes quimicas e nucleares (ou fuséo
nuclear), que consiste basicamente na reagédo de dois atomos de hidrogénio formando um
atomo de hélio. A radiacdo solar apresenta um papel fundamental por constituir na
principal forga motriz para processos térmicos, dindmicos e quimicos da Terra, como a

circulacdo geral da atmosfera.



A quantidade de energia radiante, num intervalo unitario de comprimento de onda, que
atravessa uma unidade de area tomada perpendicularmente a direcdo considerada, na
unidade de tempo, é a radiancia, sendo a principal caracteristica de um campo de radiacao.
A constante solar, é a irradiancia solar que atinge o topo da atmosfera terrestre, apresenta
o valor aproximado de 1367 W/m?. Esse parametro apresenta variacdes ao longo do ano,
devido aos efeitos astrondmicos, principalmente aqueles ligados a orbita da Terra ao redor
do Sol. A irradiancia solar que incide na superficie da Terra depende de alguns fatores,
como o comprimento de onda, de fenbmenos que ocorrem na propria fonte de energia
(erupcgbes solares, manchas solares, variacdes de temperatura na atmosfera solar), da
distancia do Sol-Terra (associado ao movimento de rotacdo da Terra e a orbita da Terra
em torno do Sol), além de outros fatores associados a interacbes da radiacdo
eletromagnética com os constituintes da atmosfera da Terra (como as nuvens, umidade,
0z0Onio e aerossois), que alteram a disponibilidade de energia solar na superficie em faixas
especificas de comprimentos de onda. A razdo entre a irradidncia solar incidente na
superficie terrestre e no topo da atmosfera, é definida como transmitancia atmosférica
(IQBAL, 2012).

2.2 Balanco radioativo da atmosfera e seus efeitos

A radiagdo eletromagnética solar, normalmente nomeada como ‘“radiacdo de ondas
curtas”, apresenta comprimentos de ondas entre 0 e 4 micrometros. Parte dessa radiacdo
incide na superficie terrestre é absorvida e reemitida para o espaco. A radiacdo que é
reemitida para o espaco é conhecida como radiacdo terrestre, normalmente nomeadas
como “radiacdo de ondas longas”, por apresentarem comprimentos de onda superiores a
4 micrometros. A Figura 2 apresenta o espectro da radiacdo solar e da radiacdo terrestre
de forma a facilitar a compreensdo dos termos de radiacdo de ondas curtas e ondas longas,

respectivamente.
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Figura 2 - Espectro de radiacéo eletromagnética emitida pelo Sol e pela Terra. Fonte: Adaptado de
IQBAL (2012).

Ao atravessar a atmosfera, ha trés tipos de incidéncia de energia na superficie terrestre: a
radiacdo direta presente no feixe de energia emitida pelo Sol e que nao sofre processos de
interacdo com o0s constituintes atmosféricos; a radiacdo difusa, que devido as
interferéncias de fatores atmosféricos, faz com que parte da energia seja espalhada em
diversas direcdes; e por ultimo, a radiacdo global, que é o conjunto da radiacdo direta e
radiacdo difusa.

A radiacdo eletromagnética é atenuada por processos de espalhamento e absor¢do pelas
particulas (denominados aerossois) e moléculas de gases atmosféricos. Os coeficientes de
absorcédo e de espalhamento dependem do comprimento de onda da radiacdo, além das
espécies de gases e aerossois presentes na atmosfera.

Aproximadamente 30% da radiacdo incidente no topo da atmosfera séo refletidos de volta
para o espaco pelas nuvens, pela superficie do planeta, e pelos gases e particulas
atmosféricas. Os outros 70% sdo absorvidos produzindo aquecimento do sistema e
causando evaporacdo de agua (calor latente) ou conveccdo (calor sensivel). A Figura 3
apresenta um diagrama simplificado para representacdo dos processos radiativos na
atmosfera.

O processo de absor¢édo da energia solar por constituintes atmosféricos, alteram o espectro
eletromagnético da radiacdo solar incidente, & medida que a mesma percorre a atmosfera
terrestre, atenuando principalmente a radiacdo eletromagnetica na regido da radiacdo
ultravioleta. A radiagdo nesta faixa de comprimento de onda é intensamente absorvida na
camada de Ozonio (situada cerca de 35 km acima da superficie) em razdo das reacoes

fotoquimicas que ocorrem nessa camada da atmosfera. O processo de absorcdo da



radiacdo solar é seletiva, destacando o 0zonio (O3), o vapor d” agua e 0 dioxido de carbono
(CO2) como os principais agentes absorvedores, sendo os dois Ultimos os principais gases
do efeito estufa. A energia absorvida pelo sistema Terra-Atmosfera é reemitida na faixa
do infravermelho do espectro de radiacdo eletromagnética, sendo que aproximadamente
6% sao provenientes da superficie e aproximadamente 64% tem origem em nuvens e
constituintes atmosfericos.

O processo de espalhamento é um fendmeno natural no qual a radiacéo incidente interage
com os constituintes atmosféricos de forma a alterar a direcdo de propagacdo das ondas
eletromagnéticas. Destacam-se dois processos de espalhamentos: Mie, onde particulas
grandes (com tamanhos proximos ao do comprimento de onda da radiagdo) sdo
responsaveis pela tonalidade branca, exibida por nuvens, nevoeiros e a abundancia de
particulados na atmosfera de nucleos urbanos; e Rayleigh, onde particulas pequenas (com
dimensBes muito menores que o comprimento de onda da radiacdo) sdo responsaveis pela
tonalidade azul do céu durante o dia (IQBAL, 2012).
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Figura 3 - Diagrama simbolico dos processos de interacdo da radiacao solar com a atmosfera terrestre.
Fonte: PEREIRA et al.(2014).

2.3 Equipamentos de medicéo da radiagéo solar e seu funcionamento

Os dois principais equipamentos utilizados na medicdo da radiagéo solar, tanto da global
como das componentes direta e difusa, na superficie terrestre sdo o pirandmetro e o
pirelibmetro, o primeiro para medidas de irradiacdo global e difusa; e o segundo para

medidas da irradiacdo direta.



O pirandmetro se diferencia em dois tipos: o piranémetro termoelétrico e o0 piranometro
fotovoltaivo. O primeiro, utilizado para medir a irradiancia solar global, normalmente no
plano horizontal, tem como sensor uma termopilha colocada no interior de duas
semiesferas de vidro concéntricas. A termopilha é construida com multiplos termopares
sem série, que medem a diferenca de temperatura entre as duas superficies, uma pintada
de preto e outra de branco igualmente iluminadas. A expansao sofrida pelas superficies
provoca um diferencial de potencial que, ao ser medida, mostra o valor instantaneo da
energia solar. Ja o segundo, utiliza uma célula fotovoltaica de silicio monocristalino para
coletar medidas solarimétrias. Os pirandmetros fotovoltaicos tem como vantagem
apresentar um custo bem menor, contudo tem como desvantagem o fornecimento de
medidas com menor precisao.

O pirelibmetro é um instrumento utilizado para medir a irradiancia direta com incidéncia
normal a superficie. A irradiancia difusa é bloqueada instalando-se o sensor termoelétrico
dentro de um tubo de colimacao, com paredes enegrecidas e apontado diretamente ao Sol
(dispositivo de rastreamento). O instrumento caracteriza-se por apresentar uma pequena
abertura de forma a “visualizar” apenas o disco solar e a regido vizinha denominada
circunsolar. O instrumento precisa estar acoplado a um sistema de rastreamento do
movimento solar para que esteja constantemente ajustado para a dire¢ao do Sol.

O valor da irradiacdo difusa € medido com um piranémetro ao qual é acoplado uma banda
ou um disco de sombreamento para bloquear a componente direta. Ao combinar 0s
valores medidos pelo piranémetro bloqueado com o outro sem o dispositivo de blogueio
pode-se obter a componente direta pela subtracdo dos valores da irradiancia global e da
sua componente difusa. A banda de sombreamento necessita de ajuste manual de acordo
com a declinacdo solar, diferentemente do disco de sombreamento, que € utilizado em
conjunto com um rastreador solar. Em ambos 0s casos sdo necessarias correcdes das
medicdes, que envolvam a compensacao do sombreamento do céu causado pelo anel ou
disco (PEREIRA et al., 2014).

A Figura 4 apresenta os principais equipamentos utilizados na medicdo da radiagao solar:
(a) Pirandmetros sem a banda de sombreamento e com a banda de sombreamento e (b)

Pirelibmetro, da estacdo localizada em Cachoeira Paulista.



: ; 222
Figura 4 - (a) Pirandmetros sem e com a banda de sombreamento e (b) Pirelibmetro da Estacéo de
Cachoeira Paulista. Fonte: INPE (2018).

Os instrumentos de medicdo da radiacdo solar global, direta e difusa séo classificados
conforme a sua precisdo. De acordo com a norma ISO 9060, os instrumentos séo
classificados em trés categorias: padrdo secundario, primeira classe e segunda classe.
Segundo a WMO, os instrumentos podem ser classificados podem ser classificados em

alta qualidade (erro méximo de 2%), boa qualidade (5%) e qualidade razoavel (10%).

2.4 Rede SONDA

A rede SONDA (Sistema de Organizagdo Nacional de Dados Ambientais) é um projeto
executado pelo Instituto Nacional de Pesquisas Espaciais (INPE) para a implementacgéo
de infraestrutura fisica e de recursos humanos destinados a instalar, operar e disponibilizar
uma base de dados de superficie que atenda a demanda de informac6es sobre recursos de
energia solar e eolica no Brasil.

Atualmente, a rede SONDA conta com um total de 18 estacdes distribuidas em todo
territorio nacional, para que assim possa abranger todos os climas tipicos do Brasil. Das
18 estagOes, 13 sdo proprias e as outras 5 sdo de empresas e institui¢des parceiras.

As estacOes coletam dados meteorologicos basicos, como temperatura, pressao
atmosférica, umidade e cobertura de nuvens. As estacdes solarimétricas, também coletam
dados relacionadas a energia solar, como as componentes global, direta e difusa do fluxo
de radiacéo solar incidente. Ja as estagdes anemométricas, coletam dados relacionadas a
caracterizagdo dos ventos, como direcéo e velocidade do vento em 10m, 25m e 50m de
altura. Como este trabalho é direcionado a energia solar, o foco deste artigo € dado apenas
nas estagdes solarimétricas.



Todos os instrumentos de coleta de dados utilizados na rede SONDA séo de primeira
classe, de modo a atender os padrfes estabelecidos pela Organizagdo Mundial de
Meteorologia (OMM) para a rede internacional BSRN (Baseline Surface Radiation
Network). Todos os piranémetros e pirhelidmetros sdo manufaturados por Eppley Lab.
ou Kipp&Zonen. Quatro estacdes da rede SONDA, integram a BSRN e atendem todos os
padrdes de qualidade exigidos para a instrumentacdo instalada, operacdo/manutencéo e
controle de qualidade de dados. As demais esta¢cbes ndo possuem instrumentacdo para
aquisicdo de dados de irradiacdo solar direta e, por essa razdo, ndo estdo integradas a
BSRN (INPE, 2018).

2.5 Qualificagédo de dados

2.5.1 Processo

O processo de qualificacao dos dados solarimétricos e espaciais, visa oferecer dados com
maior confiabilidade para acesso e uso publico e gratuito. Esse processo, consiste de
quatro niveis sequenciais, desde filtros mais grosseiros até filtros mais refinados. Esses
filtros sinalizam quando um dado € considerado suspeito de incorrecdo, através da
execucdo de algoritmos que adotam alguns critérios aceitos internacionalmente bastante
rigorosos com base na experiéncia nos testes de qualidade realizados da Baseline Solar
Radiation Network (BSRN) e outros desenvolvidos pela experiéncia do grupo de
Energias Renovaveis do Centro de Ciéncias do Sistema Terrestre (CCST).

A aprovacdo em cada etapa € requisito para a continuidade do processo. Logo, quando
um dado é considerado aprovado numa etapa, o dado receberé o cddigo de aprovado e a
etapa seguinte serd iniciada. Contudo, se o dado for considerado com qualidade suspeita,
0 processo serd interrompido e o dado recebera o cddigo equivalente a suspeito. No
primeiro nivel, sdo testados os limites fisicamente possiveis, onde séo esperados valores
dentro de um intervalo que atende os critérios estabelecidos por modelos teoricos e leis
da fisica. No segundo nivel, sdo filtrados os eventos extremamente raros, que podem
ocorrer com frequéncia baixa em decorréncia de condi¢fes atmosféricas bastante
especificas como a geometria, Sol-Nebulosidade-Superficie. J& no terceiro nivel, as
variaveis sdo comparadas com outras varaveis coletadas na mesma estacdo, de modo a
verificar a consisténcia do conjunto de dados observados na estacéo. Nesta etapa, o dado
é suspeito se seu valor apresente uma inconsisténcia com valores observados para outras
varaveis. No quarto e ultimo nivel, a radiacdo global, direta e difusa, sdo comparadas com

0 modelo numérico de transferéncia radiativa utilizado para estimar a irradiancia solar em
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condicdes de céu claro (INPE, 2018). O modelo adotado nesta etapa é conhecido como
Parametrization Model C (Igbal, 1983). O dado é considerado suspeito caso a medida
esteja inconsistente quando comparada com estimativas do modelo computacionais. Uma

visdo geral do processo é dado pelo fluxograma da Figura 5.

ENTRADA:
Dados brutos
@ VALIDACAO:
NAO Nivel 3: *
- (Radiagdo global, direta e
Nivel 1: Nivel 2: (__CD_??H?&D com difusa comparadas com o
Limites fisicamente Eventos extremamente \ara\ast Eulmesma modelo de céu claro —
impossiveis? raros? estagio) Parametrization Model C)

Incoeréncia entre outras
variaveis da estagio?

Maior do que o modelo de
Aro

V2

SIM

-y 0

SAIDA: SAIDA:

Dados de boa
qualidade

Dado sinalizado
como suspeito

Figura 5 - Fluxograma de execucéo do software de validagdo da rede SONDA V.3.5.

2.5.2 Cédigo

Cada dado terd um qualificador de quatro digitos, onde o resultado de cada uma das etapas
aplicadas no controle de qualidade é dado na forma de codigos numéricos, lidos da direita
para a esquerda, que classificam o valor medido dentre dos pardmetros apresentado na
Tabela 1.

Nenhum procedimento foi executado.

Dado suspeito de ser incorreto.

Procedimento nfo pode ser executado.

Wil wh| k2| S

Dado de boa qualidade ou no suspetto.

Tabela 1 - Parametros de cddigos de avaliagdo objetiva dos dados. Fonte: INPE (2018).

2.5.3 Critérios

Segundo os limites baseados em critérios das organizagdes BSRN e webmet.com, os
critérios utilizados para validagéo de dados radiométricos de Radiacdo Global Horizontal,
Direta Normal e Difusa utilizados nos algoritmos s&o mostrados na Tabela 2. A partir dos
critérios mostrados na tabela os dados podem ser classificados dentre os niveis

sequenciais mostrados anteriormente.
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Fisicamente Possivel Extremamente Raro Comparacao entre Sensores
(algoritmo 1) (algoritmo 2) (algoritmo 3)

Global Horizontal (Wm™) variavel: glo_avg
1 (Global) / (Sum) deve estar entre * 10% de
desvio padrio % 0 (zero) min.: 1,0 para AZS < T5°, Sum > 50

-2
2 (Global) / {(Sum) deve estar entre * 15% de
min.: -4 max.: 1.0 para 93° > A7S5 > 75°, Sum = 50
rnax.:Sa"‘1,5><pg12+ 53:-:1'2;:“01.24.50
100 Obs - este teste nfo & possivel para Sum <

50

Direta Normal [Wm'E} variavel: dir_avg
1.
desvio padrdo £0 (zero)
2. min.:
verlﬂcagéo HeEHEIE i E Direta * pg - 50 < direta horizontal (Global -
operacdo do rastreador
solar (onde existente) max.: Difusa) < Direta X pg T 50
5 S2%095 % ppl2 +10
min.: -4
max.. Sy
Difusa {Wm'z] variavel: diff_avg

1

desvio padrio Z 0 (zero
. ( ) (Difusa) / (Global) < 1,05 para AZS < 757,

2. min.: Global > 50

verificacdo do estado de -

Ople’a'?a‘;do r?"st”ef‘dm (Difusa) / (Global) < 1,10 para 93° > AZS

solar (onde existente) max - >75° Global > 50

a S.%075% ppt2 +30

T = Obs.: este teste ndo & possivel para Global
<

max.: S, X 0,85 % pg'2 + 50

50

Tabela 2. Critérios utilizados para valida¢éo de dados radiométricos de Radiacdo Global Horizontal,

Direta Normal e Difusa, segundo critérios das organizacdes BSRN e webmet.com. Fonte: INPE (2018).

3. METODOLOGIA

Neste trabalho, foram analisados os algoritmos e a terceira etapa do processo de
qualificacdo de dados de Radiacdo Direta Normal de 3 estacGes solarimétricas integradas
a rede BSRN. As estacOes analisadas neste estudo, foram as estacdes de referéncia: a
Estacdo de Sdo Martinho da Serra, localizada no estado do Rio Grande do Sul; a Estacao
de Brasilia, localizada no Distrito Federal no Centro-oeste brasileiro; e a Estacdo de
Petrolina, que se localiza no interior do estado de Pernambuco, regido Nordeste do Brasil,

respectivamente. A Figura 6 apresenta a localizacdo geogréfica das estagdes avaliadas.
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Figura 6 - Mapa do Brasil com as trés estacdes de referéncia da rede SONDA utilizadas neste estudo.

Uma base de dez anos de dados foi utilizada para o estudo. Essa série temporal
compreendeu de janeiro de 2008 a setembro de 2017 para a Estagdo de Sdo Martinho da
Serra, de fevereiro de 2005 a novembro de 2015 para a Estacdo de Brasilia, e de janeiro
de 2008 a setembro de 2017 para a Estacdo de Petrolina.

A partir dos dados minuto a minuto das estagdes citadas anteriormente obtidos no website
da rede SONDA com valores de dia juliano, minuto do dia, Radiacdo Global, Radiagéo
Direta e Radiacdo Difusa, a implementacdo das analises foi realizada com o
desenvolvimento de rotinas computacionais em linguagem Python. Através dessa
linguagem, foi desenvolvido o cddigo computacional para comparagdo entre os valores
observados da Radiacdo Direta Normal a superficie com uso de pirheliometro e valores
indiretos de mesma variavel obtidos por subtragdo de dados observados de Radiacdo
Global e Difusa, através de graficos de dispersdo mensal (um exemplo do cddigo € dado
no Apéndice A). Essa comparacgédo foi feita a partir da Equacdo 1, que compreende a
comparagdo entre sensores da mesma estacdo, segundo o algoritmo 3 do processo de

qualificagcdo de dados, onde p0 é o cosseno do angulo zenital.
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Méximo: (Direta Normal*u0—50) < Direta Horizontal (Global-Difusa) < (Direta
Normal*p0+50) 1)

Além disso, foram elaborados histogramas para anélise de frequéncias da diferenca dada
entre valores observados da Radiacdo Direta Normal a superficie e valores indiretos de
mesma varidvel obtidos por subtracdo de dados observados de Radia¢do Global e Difusa,
também com base na equacdo 1 mostrada anteriormente, a partir de rotinas
computacionais em linguagem Python (um exemplo do cédigo é dado no Apéndice B).

Em linhas gerais, os produtos deste trabalho permitiram investigar a consisténcia da base
de dados coletados utilizando diferentes sensores. A partir dos graficos plotados, foram

analisados e discutidos os processos de qualificacdo de dados e os limites e critérios de
aceitacdo utilizados, verificando sua consisténcia e apontando falhas e deficiéncias

encontradas.

4. DISCUSSAO DE RESULTADOS

4.1 Panorama Geral

Para cada estacdo analisada, foi realizada uma analise de frequéncia de dados por ano em
funcéo da diferenca entre valores observados da Radiagdo Direta Normal a superficie e
valores indiretos da mesma varidvel obtidos por subtracdo de dados observados de
Radiacdo Global e Difusa (segundo a Equacdo 1), e plotados histogramas para melhor
visualizacdo dos resultados. Essa secdo abordard um panorama geral dos graficos

plotados.

4.1.1 Estacdo de Sdo Martinho da Serra

A estacdo de Sdo Martinho da Serra foi a que obteve a maior quantidade de dados
aprovados pela terceira etapa do processo de qualificacdo, tendo uma média geral de
aprovacao de 75,34%. Na Tabela 3 e nas demais tabelas desta se¢do, sdo mostrados 0s
valores da diferenca entre valores de Radiacdo Direta Normal a superficie e valores
indiretos da mesma variavel obtidos por subtracdo de dados observados de Radiagdo
Global e Difusa. Desse modo, de acordo a Equacdo 1, a faixa de aceitagdo por esta etapa
da qualificacdo e dada por valores positivos de 50 e valores negativos de 50 (de +50 a -
50).
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Sio Martinho da Serra

Diferenca 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017|Média
200 : -176 0.260% 1127% 0.952% 1.203% 1,074% 1,366%) 0.033% 0.014% 0.036% 0,005%| 0.698%)
175 : -151 0.411% 1,728% 1,200%) 1,439% 2,201%) 1,770%) 0.127% 0.016% 0.058% 0,005%| 0,905%)
150 : -126 0,566% 2.064% 1,874%) 2.520% 3.800%, 2 404%) 0.330% 0,389% 0.357% 0,005%| 1.451%)
125 : -101 1,123%) 2.263% 2,010%) 2.441% 3.007%) 2.284%) 0.790% 0.874% 0.698% 0.007%| 1.640%)
100 : 76 2,058%) 3 444% 2 848%) 2.801% 3.753%) 3,000%) 2,040% 1,011%) 0.075% 0,008%| 2.204%]
75 - 51 3.487%) 4.952% 4,203%) 4.503% 5.106% 4.412%) 3.911% 1,484%) 1414% 0,053%| 3.352%)
50 : 26 6.063% 6.477% 6.404% 6.604% 6.811% 6,836% 6.089% 2,207%) 2.363% 0,253%| 5,110%)
12.797%|  13.167% 12.422%|  12,554%|  12.838% 32 873%

26:50 1,103%) 0,814% 1,044%] 0.760% 0,580% 0.774% 1.210% 2,639%) 3.173% 0,035%

51:75 1,200%) 0.690% 0.937% 0.775% 0.366% 0.730% 1.159% 2,305%) 2.616% 0.009%

76 - 100 1.218%) 0,696% 0,038% 0.855% 0,525% 0.662% 1112% 1,848%) 2.183% 0,000%

101: 125 1,150%) 0.637% 0.811% 0.875% 0.501% 0.685% 1,109% 1,644%) 1,339% 0,009%

126 : 150 1,090%) 0.543% 0.779% 0.803% 0,428% 0.602% 1157% 0,865% 0.856% 0,009%

151: 175 1,007%) 0.546% 0.741% 0.834% 0,417% 0,630% 1.072% 0.117% 0,086% 0,009%| 0,
[176 - 200 1.051%) 0.506% 0.732% 0.730% 0.380% 0.632% 1.098% 0.022% 0.002% 0.009%| 0.521%)

Tabela 3. Diferenca entre valores de Radiacdo Direta Normal a superficie e valores indiretos da mesma
variavel obtidos por subtracdo de dados observados de Radiacdo Global e Difusa para a estacdo de Séo

Martinho da Serra, por ano.

Pode se observar que a maior das médias das diferencas para a estacdo de Sdo Martinho
da Serra foi entre os valores de 0 a 25 (49,042%), e a menor entre os valores de 176 a 200
(0,521%).

Os histogramas plotados para esta estacdo sdo mostrados na Figura 7. Pode se observar
claramente uma tendéncia para a parte inferior dos limites de aceitacdo (maior frequéncia

de dados tendendo ao lado esquerdo do grafico).
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Figura 7. Histogramas da diferenga entre valores de Radiacdo Direta Normal a superficie e valores

indiretos da mesma variavel obtidos por subtracéo de dados observados de Radiacdo Global e Difusa para

a estacdo de Sdo Martinho da Serra, por ano.

A Figura 8 mostra a visdo geral da série temporal de dados analisados para a esta¢do de

S&do Martinho da Serra.
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Figura 8. Visdo geral da série temporal de dados para a estacdo de S&o Martinho da Serra.

4.1.2 Estacgéo de Petrolina

A estacdo de Petrolina foi a segunda colocada na média geral de dados aprovados pela
terceira etapa do processo de qualificagdo, com 71,32%. Como pode se observar na
Tabela 4, a maior média das diferencas aconteceu entre os valores de 0 e 25. J& a menor
média das diferencas aconteceu entre os valores de -200 a -176.

Petrolina

Diferenca 2008 2010 2012 2013 2015 2016 2017|Meédia
200 : -176 0.543% 0,449% 0,066% 0.021% 0.073% 0,066% 0,008%| 0.260%
175 : -151 474% 0.855% 0,268% 0.168% 0,094% 0,083% 0,024%| 0.420%
-150 : -126 0.538% 1,360%) 0.757% 0.680% 0.135% 1,235%) 0,306%| 0.888%
125: 101 1,108% 2,252%) 1,548% 1,635% 1,245%) 2,243%) 2,118%| 1.835%
-100 : -76 2,073% 3,267%) 2,374%) 2,172% 2,072%| 2.703%

4,392%) 3,478%) 2,831%) 3,307%)| 3,854%

4,893%) 4,120%) 3,833%) 4,441%| 4.585%

7.008%) 10.528%

2.551%)

3.057% 5,270% 3,063%

2,556% 2437%| 2,213%| 1,988% 2,785% 2.881% 2,483% 3.237%| 1,856%| 2.437%
2,001% 1,718% 1,845% 1.911% 2.423% 2,187% 1,885% 2.372%| 1,188%| 1.874%
1,820% 1,398%, 1,610% 1,827% 2,189% 1.970% 1,734% 0,623% 0,112%| 1,348%
1,585% 1,238% 1,483% 1,620% 2,304% 1.842% 1,742% 0,035% 0.000%| 1.185%
1.388% 1,058% 1,307% 1.380% 1.912% 1.814% 1.6601% 0,030% 0,000%| 1.055%
1,208% 1,024% 1.167% 1.315% 1,700% 1.570% 1.324% 0,029% 0.000%| 0.934%

Tabela 4. Diferenga entre valores de Radiacdo Direta Normal a superficie e valores indiretos da mesma
variavel obtidos por subtracdo de dados observados de Radiacdo Global e Difusa para a estacdo de

Petrolina, por ano.

Os histogramas plotados para a estagcdo sdo mostrados na Figura 9. Assim como a estagdo
de S&o Martinho da Serra, pode se observar uma pequena tendéncia para a parte inferior

dos limites de aceitacéo.
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Figura 9. Histogramas da diferenca entre valores de Radiacéo Direta Normal & superficie e valores

indiretos da mesma variavel obtidos por subtracdo de dados observados de Radiagdo Global e Difusa para

a estacdo de Petrolina, por ano.

A figura 10 mostra a visdo geral da série temporal de dados analisados para a estacdo de

Petrolina.
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Figura 10. Visdo geral da série temporal de dados para a estagdo de Petrolina.

4.1.3 Estacao de Brasilia
A estacdo de Brasilia obteve pior média de dados aprovados durante os anos analisados,

com apenas 60,23% dos dados validados. Como pode se observar na Tabela 5, a maior

média das diferencas ficou entre os valores de 0 e 25, e as menores entre os valores de -

200 a -176.

Brasilia

Diferenca 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015[Média
200: -176 0.058% 0.398% 0.018% 0,140% 0,028%, 0.101% 0.130% 1,586% 0.807% 0.254%| 0.352%
175 : 151 0,097% 0.284% 0.065% 0,220% 0,057%) 0,144% 0.148% 1507% 0.899% 0.268%| 0.360%
-150 : -126 0.498% 0.457% 0.293% 0.601% 0.336%) 0.414% 0.378% 1.438% 0.609% 0.270%| 0.531%
1.433% 1,167% 1,035% 1,717%) 1,258% 1.275% 1,236% 2,206% 0.915% 0.268%| 1.251%
2,902% 2,132% 2225% 3375%) 2,060% 2,781%) 2,736%) 3213% 1,586% 0.276%| 2.410%
4,592% 3.512% 3.810% 5.607% 4.804% 4,751%) 5.001% 4,442%) 2.717% 0.303%| 3.955%
6.828% 6.283% 5.725% 8,101%, 6.373%] 7.257% 6,428%, 6.214%, 4,085% 1,142%| 5,854%]
0.768% 8.007%|  10331%|  10.840% 8.676%) 0.302%) 7.635% 8.693% 6.362%|  26,647%]| 10,626%
1,503% 1441% 1,614% 1,280%] 1,670% % 1.450% 0.200%| 1.300%
51:75 1.330% 1483% 1.408% 1,348%) 1.720% 1,325% 0.204%| 1.368%
76 : 100 1,372% 1,368% 1.416% 1,463%) 1,828% 1,406% 0.283%| 1.370%
101 : 125 1425% 1,602% 1,700% 1,544%) 1,804% 1,501% 0.286%| 1.427%
126 : 150 1.366% 1.813% 1,000% 1,369%) 1.661% . 1,534% 0.284%| 1.425%
151: 175 1455% 1,730% 2.171% 1,173%) 1377% 0,006% 1.406% 0.271%]| 1378%
176 : 200 1472% 1,704% 1,730% 1,089%] 1.303% 0.763% 1,530% 0.279%| 1.303%

Tabela 5. Diferenga entre valores de Radiacdo Direta Normal a superficie e valores indiretos da mesma

variavel obtidos por subtracdo de dados observados de Radiacdo Global e Difusa para a estacdo de

Brasilia, por ano.

Os histogramas plotados para a estacdo de Brasilia sdo mostrados na Figura 11. Pode se

observar que assim como as outras estacoes, € possivel observar uma tendéncia para a

parte inferior dos limites de aceitagéo.
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Figura 11. Histogramas da diferenga entre valores de Radiacdo Direta Normal & superficie e valores
indiretos da mesma variavel obtidos por subtracdo de dados observados de Radiacdo Global e Difusa para

a estacdo de Brasilia, por ano.

A Figura 12 mostra a visdo geral da série temporal de dados analisados para a estagdo de

Brasilia.
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Figura 12. Viséo geral da série temporal de dados para a estacéo de Brasilia.

4.2 Anélise das inconsisténcias encontradas

Nesta secdo é feita uma analise das inconsisténcias encontradas nos dados coletados das
trés estacOes. A faixa de aceitacdo indicada pelas linhas pretas inclinadas nos gréaficos
desta secdo refere-se a terceira etapa do processo de qualificacdo de dados conforme a
Equacdo 1. Os dados observados que aparecem na parte interna entre as duas linhas
continuas sdo dados validados. Dados fora da regido entre as duas linhas sdo dados

suspeitos de pouca confiabilidade e necessitam de maior investigacéo.

4.2.1 Inconsisténcia nas medicdes do pireliobmetro

No grafico da Figura 13, pode se observar que os valores de radiacdo global e difusa,
medidos pelo pirandmetro, percorrem todo o eixo das abscissas, enquanto que os valores
de radiacéo direta vezes cosseno do angulo zenital, no eixo das ordenadas e medidos pelo
pirelibmetro, ndo acompanham os valores medidos pelo pirandmetro, atingindo um
méaximo de aproximadamente 300 W/m2 e fazendo com que os pontos fiqguem fora da

faixa de aceitacdo.
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Figura 13. Exemplo de inconsisténcia nas medigdes do pirelibmetro.

Neste caso, € notavel uma inconsisténcia nos dados coletados pelo pirelibmetro. A
hipGtese mais provavel para este fenébmeno é o fato de que o sistema de rastreamento do
Sol presente no equipamento nédo estaria funcionando adequadamente, fazendo com que
0 sensor s6 medisse uma fracdo da radiacéo direta advinda do Sol, pois este ndo estaria

totalmente voltado na direcdo do astro.

4.2.2 Inconsisténcia nas medic¢des do pirandémetro
No gréafico da Figura 14, é notavel que os valores do eixo das ordenadas, medidos pelo
pirelibmetro, percorrem todo o eixo, enquanto que os valores do eixo das abscissas,

medidos pelo pirandmetro, sdo medidos constantemente como zero.

Abril 2015
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Figura 14. Exemplo de inconsisténcia nas medi¢des do pirandmetro.

Neste caso, temos uma inconsisténcia nos dados medidos pelo pirandémetro. A hipotese
mais provavel para o fato dos valores de radiacdo global e difusa estarem constantemente
iguais a zero é que o sensor estaria medindo valores iguais, anulando os valores
observados. Isto aconteceria numa situacdo em que o sistema de sombreamento do
pirandmetro estivesse totalmente desalinhado, fazendo com que o sensor de radiagdo

difusa estivesse medindo os mesmos valores que o sensor de radiagdo global, pois este

21



ndo estaria sendo sombreado em momento algum, portanto captaria toda a componente

da radiacdo emitida pelo Sol.

4.2.3 Inconsisténcia nas medicdes de ambos 0s equipamentos
No gréafico da Figura 15, tanto os valores das abscissas, medidos pelo piranémetro, quanto
os valores das ordenadas, medidos pelo pirelimetro, se encontram muito préximos de

zero durante todo o periodo do més.

Abril 2017
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Figura 15. Exemplo de inconsisténcia nas medi¢des de ambos 0s equipamentos.

Este é um caso muito peculiar na anélise. Como pode se observar, quase que a totalidade
dos dados poderiam ser considerados como validados em uma andlise superficial.
Entretanto, é uma situacdo impossivel fisicamente, pois este grafico caracterizaria uma
situacdo de céu nublado durante todo 0 més na estacdo de Sdo Martinho da Serra. Entéo,
embora os dados sejam dados como dados validados pelo algoritmo, se analisados a
fundo, pode se concluir que sdo dados de ma qualidade e deveriam ser descartados. A
hipdtese mais provavel para este caso é o mal funcionamento de ambos equipamentos,
onde o pirelibmetro ndo rastreia 0 Sol em momento algum, e o pirandmetro mede 0s

mesmos valores para radiacdo global e difusa.

4.2.4 Desvio constante das faixas de aceitacéo
No gréfico da Figura 16, os valores de radiacdo direta, global e difusa apresentam
consideravel consisténcia; entretanto, a grande maioria desses dados se encontram fora

da faixa de aceitacéo.
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Figura 16. Exemplo de desvio constante das faixas de aceitacéo.

Como os valores observados apresentam certa consisténcia e se encontram logo abaixo
da faixa de aceitacdo, acredita-se que 0s equipamentos de medicdo estariam com as
variaveis matematicas de calibracdo desajustadas, fazendo com que os dados coletados
sejam considerados de méa qualidade, embora o0s equipamentos estejam funcionando

perfeitamente.

4.3 Deficiéncias encontradas e melhorias propostas

De modo geral, a partir da analise feita, foram encontrados dois principais tipos de
deficiéncias no sistema de coleta de dados no que diz respeito a radiacdo solarimétrica.
Como mostrado, tais erros podem comprometer totalmente a coleta de dados, portanto a
identificacdo e reparo destes se faz necessario de modo a garantir a aquisicdo de dados de
boa qualidade. Ademais, é feita uma analise dos limites utilizados para a terceira etapa
do processo de qualificacdo de dados adotados pela rede SONDA.

4.3.1 Problemas operacionais com 0s sensores

Problemas operacionais com os sensores podem ocorrer de diversas formas, e podem ser
divididos basicamente em problemas de erro na instalagéo e/ou falhas operacionais e erros
de calibracdo dos equipamentos. Ambos 0s erros sdo passiveis de correcdo, portanto
aponta-los e analisa-los se faz necessario de modo a garantir dados solarimétricos de
qualidade.

A perda de calibracdo nos sensores acontece de acordo com a maneira com a qual os
equipamentos operam. A calibracdo dos sensores é feita na etapa de instalacdo dos
equipamentos, através de parametros e constantes oferecidas pelo fabricante. O processo
de calibracdo € essencial para a coleta de dados, pois determina o valor da constante que

converte a corrente elétrica produzida no sensor por radiacdo solar, em valores de
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Watts/metro2. E através dessa constante que todos os dados serdo coletados, portanto se
houver algum descuido, existe a probabilidade de que todos os dados sejam afetados.
Sendo assim, a instalacdo, calibracdo e manutencdo tem de ser feita com cautela e por
pessoal que tenha experiéncia com o equipamento e o procedimento, assegurando assim
a qualidade dos dados coletados.

Com relagéo aos erros de instalagéo e falhas operacionais, cada instrumento de medicao
tem suas peculiaridades. No caso do pirelibmetro, se o sensor termoelétrico ndo estiver
apontando diretamente para o Sol - 0 que acontece quando o sistema de rastreamento ndo
funciona perfeitamente - os dados de radiagéo direta séo prejudicados. Neste tipo de caso,
se o rastreador estiver moderadamente desviado, o equipamento ndo medira a radiacéo
direta em sua totalidade, pois o sensor sO estara captando parte da radiacdo solar,
causando uma pequena diminuicéo dos valores medidos. Em casos extremos, se 0 sensor
estiver totalmente desalinhado, o equipamento terd como saidas dados de radiacao difusa
como sendo radiacdo direta, pois 0 sensor ndo estaria captando nenhuma parte da radiacéo
direta advinda do Sol. Além disso, podemos ter erros de calibragdo do equipamento no
que diz respeito ao software instalado e suas constantes matematicas utilizadas.

Ja no caso dos pirandmetros, podemos ter falhas no que diz respeito a sua instalacdo. Se
0 equipamento ndo estiver posicionado na horizontal, por exemplo, os dados de irradiagéo
global serdo afetados. Este equipamento também pode possuir acoplado um sistema de
sombreamento para medicdo da radiacdo difusa. Neste caso, se 0 sistema de
sombreamento ndo estiver bem ajustado com relacdo a trajetéria do Sol no céu, o
equipamento pode medir erroneamente os valores de radiacdo difusa. No pior dos casos,
no total desalinhamento deste, ndo causando sombreamento nenhum do sensor, teriamos
medic¢des de radiacdo global sendo coletadas como dados de radiacéo difusa.

Portanto, de modo a minimizar os erros de coleta de dados no caso de erros de instalacao
e falhas operacionais, é necessario principalmente a correta instalacdo dos equipamentos
por pessoal qualificado. Além disso, a investigacdo e acompanhamento constante dos
equipamentos a fim de corrigir erros prontamente é outro procedimento que deve ser

implementado.

4.3.2 Falta de manutencdo nos equipamentos
O segundo principal erro encontrado foi a falta de manutengdo ou manutencéo precaria
dos equipamentos das estagdes solarimétricas. Os pirandmetros e pirelibmetros séo

equipamentos que precisam de manutengdo constante, pois apresentam dispositivos
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sensiveis e que se danificados ou modificados prejudicam totalmente a coleta de dados.
Desse modo, a manutengdo constante dos equipamentos se faz necesséria, de forma a
manter um padrdo de qualidade nos dados medidos. Em alguns casos, por exemplo, dados
sdo coletados precariamente por meses até que ocorra a manutengdo dos equipamentos e
0s mesmos voltem a funcionar adequadamente. Assim sendo, uma revisdo do padrao de
manutengdo das estagdes da rede SONDA precisa ser feita de modo a sanar esses

problemas recorrentes.

4.3.3 Analise dos limites utilizados nos critérios de qualificacdo de dados

Como mostrado em se¢des anteriores, os limites de aceitagdo dos dados solarimétricos
mostrados neste trabalho foram adotados com base na Equacdo 1, baseada em critérios
das organizaces BSRN e webmet.com. Além disso, foi mostrado como, na grande
maioria dos anos, os dados sempre tendem para o limite inferior do limite de aceitacéo.
A partir dessa ideia, foram elaboradas tabelas mostrando a soma de porcentagens entre 0s
limites de +50 e -50 para cada ano de cada estacdo, segundo os limites adotados, e foi
criado um “novo limite”, mantendo a varia¢do de 100 do critério atual, entretanto

utilizando um limite de +25 e -75. As Tabelas 6, 7 e 8, mostram esses resultados.

Sio Martinho da Serra
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 |Média
Soma das porcentagens entre +50 e -50 68.736%)| 68,188%| 69.258%| 67.802%|67.261%| 68.634%| 70.205%| 88.277%5| 87.913%| 97.152%| 75.343%
Soma das porcentagens entre +25 e -75 71,030%) 72,326%| 72.417%| 71.544%| 71.787%)| 72.272%)| 72.897%)| 87.122%| 86.153%| 97.170%| 77.472%

Tabela 6. Soma das porcentagens e média geral para cada limite, por ano, para a estagdo de Sdo Martinho

da Serra.

Brasilia
2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 Meédia
Soma das porcentagens entre +50 e -50 67,588%)| 66.359%| 67.019%| 69.303%| 66.341%| 67,745%| 60.639%| 35,640%)| 52.401%|49,296%| 60,233%
Soma das porcentagens entre +25 e -75 70.677%| 68.429%| 69.224%)| 73.630%| 69.696%| 71.062%| 63.970%) 38.325%)| 53.668%| 49.300%| 62.798%

Tabela 7. Soma das porcentagens e média geral para cada limite, por ano, para a estacdo de Brasilia.

Petrolina
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017|Meédia
Soma das porcentagens entre +50 e -50 67.605%)| 65,079%)| 66.416%| 67.112%)| 64.773%| 66.036%| 66,075%| 81,491%| 86,715%| 87,907%|71,921%
Soma das porcentagens entre +25 e -75 69.408%)| 67.443%]| 68.257%| 69.053%| 64.899%)| 66.753%)| 67.882%)| 79,698%| 85,582%| 88,150%|72,712%

Tabela 8. Soma das porcentagens e média geral para cada limite, por ano, para a estagdo de Petrolina.

Fica claro que em grande parte dos anos a soma das porcentagens entre +25 e -75 - ou
seja, se tomada a parte inferior dos limites de aceitacao - ¢ maior. Uma hipdtese para esse
tipo de resultado, é o fato de que os limites de aceitacdo adotados pela rede SONDA
possam ser falhos. Mais especificamente, estes limites foram elaborados para paises de
clima temperado, e possivelmente ndo funcionariam adequadamente para outras

localidades com condiges climaticas e posigdes geograficas diferentes. Portanto, talvez
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a revisao dos limites adotados seja necessaria, de modo a adequar esses limites para a
adoc¢do de um método de qualificagdo mais efetivo para o territorio brasileiro, garantindo
a disponibilizacdo de dados de melhor qualidade para o setor académico e empresarial.

5. CONSIDERACOES FINAIS

O processo de qualificagcdo de dados da rede SONDA tem um papel importante na
disponibilizagdo de dados para a comunidade do setor académico e do setor de energia.
Este trabalho teve como intuito fazer um estudo e andlise geral do processo de
qualificacdo dos dados, mais precisamente a terceira etapa do processo de qualificacao de
dados da rede SONDA, operada pelo Instituto Nacional de Pesquisas Espaciais. A partir
da andlise elaborada, foi possivel propor melhorias e apontar pontos criticos ao processo
de qualificacdo, de modo a aumentar a confiabilidade dos dados disponibilizados. Os
principais pontos criticos encontrados foram problemas nos rastreadores e sensores e falta
de manutencdo dos equipamentos de coleta de dados. Dessa forma, foram propostas
medidas para melhoria da coleta de dados, como por exemplo a maior frequéncia no
acompanhamento e manutencdo das estacdes solarimétricas. Um possivel ponto a ser
analisado em préximos trabalhos é o ajuste dos limites utilizados nos critérios de
qualificacdo de dados para condi¢Bes climaticas caracteristicas do Brasil, visto que
condic@es climaticas poderiam ter impacto na coleta de dados, e os critérios de aceitacao
utilizados pela rede SONDA sdo baseados em padrdes internacionais que foram

desenvolvidos em regides de zona temperada.
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APENDICE A - CODIGO DE ELABORACAO DOS GRAFICOS
#PETROLINA
import pandas as pd
import numpy as np
import math as math
import matplotlib.pyplot as plt
HH R R R
HH R
#UPLOAD ARQUIVOS
b2008=pd.read_csv(r'C:\Users\Artur\Desktop\INPE\INPE\2018\arquivos_TXT_dados_prontos\PTR\PTR
_2008.txt', delimiter =",")
b2009=pd.read_csv(r'C:\Users\Artur\Desktop\INPE\INPE\2018\arquivos_TXT_dados_prontos\PTR\PTR
_2009.txt', delimiter =",
b2010=pd.read_csv(r'C:\Users\Artur\Desktop\INPE\INPE\2018\arquivos_TXT_dados_prontos\PTR\PTR
_2010.txt', delimiter =",
b2011=pd.read_csv(r'C:\Users\Artur\Desktop\INPE\INPE\2018\arquivos_TXT_dados_prontos\PTR\PTR
_2011.txt', delimiter =",
b2012=pd.read_csv(r'C:\Users\Artur\Desktop\INPE\INPE\2018\arquivos_TXT_dados_prontos\PTR\PTR
_2012.txt', delimiter =",
b2013=pd.read_csv(r'C:\Users\Artur\Desktop\INPE\INPE\2018\arquivos_TXT_dados_prontos\PTR\PTR
_2013.txt', delimiter =",
b2014=pd.read_csv(r'C:\Users\Artur\Desktop\INPE\INPE\2018\arquivos_TXT_dados_prontos\PTR\PTR
_2014.txt', delimiter =",
b2015=pd.read_csv(r'C:\Users\Artur\Desktop\INPE\INPE\2018\arquivos_TXT_dados_prontos\PTR\PTR
_2015.txt', delimiter =)
b2016=pd.read_csv(r'C:\Users\Artur\Desktop\INPE\INPE\2018\arquivos_TXT_dados_prontos\PTR\PTR
_2016.txt', delimiter =)
b2017=pd.read_csv(r'C:\Users\Artur\Desktop\INPE\INPE\2018\arquivos_TXT_dados_prontos\PTR\PTR
_2017.txt', delimiter =)
b2008 = b2008.dropna(axis=0)
b2009 = b2009.dropna(axis=0)
b2010 = b2010.dropna(axis=0)
b2011 = b2011.dropna(axis=0)
b2012 = b2012.dropna(axis=0)
b2013 = b2013.dropna(axis=0)
b2014 = b2014.dropna(axis=0)
b2015 = b2015.dropna(axis=0)
b2016 = b2016.dropna(axis=0)
b2017 = b2017.dropna(axis=0)
b2008=b2008.values
b2009=b2009.values
b2010=b2010.values
b2011=b2011.values
b2012=b2012.values
b2013=b2013.values
b2014=b2014.values
b2015=b2015.values
b2016=b2016.values
b2017=b2017.values
T
BT
#CRIACAO DAS MATRIZES
anos = np.concatenate((b2008,b2009,b2010,b2011,b2012,b2013,b2014,b2015,b2016,02017), axis = 0)
size=len(anos)
countj=0
for i in range (1,32):
for j in range (0,size):
if anos[j,2] ==i:
countj=countj+1

janeiros = np.zeros((countj,7))
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k=0
for i in range (0,size):
if anos[i,2] <= 31:
janeiros[k,:]= anosi,]
k=k+1
#FEVEREIROS
countf=0
for i in range (32,60):
for j in range (0,size):
if anos[j,2] ==i:
countf=countf+1
fevereiros = np.zeros((countf,7))
k=0
for i in range (0,size):
if anos[i,2] >=32 and anosl[i,2]<60:
fevereiros[k,:]= anosi,]
k=k+1
#MARCOS
countm=0
for i in range (60,91):
for j in range (0,size):
if anos[j,2] ==1i:
countm=countm+1
marcos = np.zeros((countm,7))
k=0
for i in range (0,size):
if anos[i,2] >=60 and anos[i,2]<91:
marcos[k,:]= anosi,:]
k=k+1
#ABRIS
counta=0
for iinrange (91,121):
for j in range (0,size):
if anos[j,2] ==i:
counta=counta+1
abris = np.zeros((counta,7))
k=0
for i in range (0,size):
if anos[i,2] >=91 and anos[i,2]<121:
abris[k,:]= anogi,:]
k=k+1
#MAIOS
countmai=0
for i in range (121,152):
for j in range (0,size):
if anos[j,2] ==i:
countmai=countmai+1
maios = np.zeros((countmai,7))
k=0
for i in range (0,size):
if anos[i,2] >=121 and anos[i,2]<152:
maios[k,:]= anos][i,:]
k=k+1
#JUNHOS
countjun=0
for i in range (152,182):
for j in range (0,size):
if anos[j,2] == i:
countjun=countjun+1
junhos = np.zeros((countjun,7))



k=0
for i in range (0,size):

if anos[i,2] >=152 and anos[i,2]<182:

junhos[k,:] = anosi,’]
k=k+1
#JULHOS
countjl=0
for i in range (182,213):
for j in range (0,size):
if anos[j,2] ==i:
countjl=countjl+1
julhos = np.zeros((countjl, 7))
k=0
for i in range (0,size):

if anos[i,2] >=182 and anos[i,2]<213:

julhos[k,:]= anosli,:]
k=k+1
#AGOSTOS
countago=0
for i in range (213,244):
for j in range (0,size):
if anos[j,2] ==1i:
countago=countago+1
agostos = np.zeros((countago,7))
k=0
for i in range (0,size):

if anos[i,2] >=213 and anos[i,2]<244:

agostos[k,:]= anosJi,:]
k=k+1
#SETEMBROS
countset=0
for i in range (244,274).
for j in range (0,size):
if anos[j,2] ==i:
countset=countset+1
setembros = np.zeros((countset,7))
k=0
for i in range (0,size):

if anos[i,2] >=244 and anos[i,2]<274:

setembros[k,:]= anosi,:]
k=k+1
#OUTUBROS
countout=0
for i in range (274,305):
for j in range (0,size):
if anos[j,2] ==i:
countout=countout+1
outubros = np.zeros((countout,7))
k=0
for i in range (0,size):

if anos[i,2] >=274 and anos[i,2]<305:

outubros[k,:]= anos][i,:]
k=k+1
#NOVEMBROS
countnov=0
for i in range (305,335):
for j in range (0,size):
if anos[j,2] == i:
countnov=countnov+1
novembros = np.zeros((countnov,7))
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k=0
for i in range (0,size):
if anosi,2] >=305 and anosJi,2]<335:
novembros[k,:]= anosli,:]
k=k+1
#DEZEMBROS
countdez=0
for i in range (335,366):
for j in range (0,size):
if anos[j,2] ==i:
countdez=countdez+1
dezembros = np.zeros((countdez,7))
k=0
for i in range (0,size):
if anosi,2] >=335 and anosJi,2]<366:
dezembros[k,:]= anosli,:]
k=k+1
HH R R S R
HUHHHH R
#CALCULOS
lat=-29.442777777778
lon=-53.823055555556
latr=lat*(math.pi/180)
lonr=lon*(math.pi/180)
mat=np.concatenate((janeiros,fevereiros,marcos,abris,maios,junhos,julhos,agostos,setembros,outubros,no
vembros,dezembros), axis=0)
dia=mat[:,2]
minuto=mat[:,3]
gl=mat[:,4]
dire=mat[:,6]
difu=mat[:,5]
S0=1360
angdia=(2*math.pi)*((dia-1)/365)
E0=1.00011+0.034221*np.cos(angdia)+0.00128*np.sin(angdia)+0.000719*np.cos(2*angdia)+0.000077*
np.sin(2*angdia)
Sa=Eo0*So
Dec=(0.006918-0.399912*np.cos(angdia)+0.070257*np.sin(angdia)-
0.006758*np.cos(2*angdia)+0.000907*np.sin(2*angdia)-
0.002697*np.cos(3*angdia)+0.00148*np.sin(3*angdia))*(180/math.pi)
Et=(0.000075+0.001868*np.cos(angdia)-0.032077*np.sin(angdia)-0.014615*np.cos(2*angdia)-
0.04089*np.sin(2*angdia))*229.18
hc=(minuto/60)-(4*(0-lon))/60+(Et/60)
w=(12-hc)*15
radianodec=(Dec*math.pi)/180
radianolat=(lat*math.pi)/180
radianow=(w*math.pi)/180
cosu=np.sin(radianodec)*np.sin(radianolat)+np.cos(radianodec)*np.cos(radianolat)*np.cos(radianow)
final=np.append(mat,cosu[:,None], axis=1)
B R R A R R
HH R R
#JANEIROS
sizej=len(final)

countj=0
for i in range (2008, 2009):
for j in range (0,sizej):
if final[j,1] ==i:
countj=countj+1
jan_2008 = np.zeros((count;j,8))
k=0
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for i in range (0,sizej):
if final[i,1] == 2008:
jan_2008[k,:]= final[i,:]
k=k+1
countj=0
for i in range (2009, 2010):
for j in range (0,sizej):
if final[j,1] == i
countj=countj+1
jan_2009 = np.zeros((count;j,8))
k=0
for i in range (0,sizej):
if final[i,1] == 2009:
jan_2009[k,:]= final[i,:]
k=k+1
countj=0
for i in range (2010, 2011):
for j in range (0,sizej):
if final[j,1] == i
countj=countj+1
jan_2010 = np.zeros((countj,8))
k=0
for i in range (0,sizej):
if final[i,1] == 2010:
jan_2010[k,:]= final[i,:]
k=k+1
countj=0
foriinrange (2011, 2012):
for j in range (0,sizej):
if final[j,1] == i
countj=countj+1
jan_2011 = np.zeros((countj,8))
k=0
for i in range (0,sizej):
if final[i,1] == 2011:
jan_2011[k,:]= final[i,:]
k=k+1
countj=0
for i in range (2012, 2013):
for j in range (0,sizej):
if final[j,1] == i
countj=countj+1
jan_2012 = np.zeros((countj,8))
k=0
for i in range (0,sizej):
if final[i,1] == 2012:
jan_2012[k,:]= final[i,:]
k=k+1
countj=0
for i in range (2013, 2014):
for j in range (0,sizej):
if final[j,1] == i
countj=countj+1
jan_2013 = np.zeros((count;j,8))
k=0
for i in range (0,sizej):
if final[i,1] == 2013:
jan_2013[k,:]= final[i,:]
k=k+1
countj=0
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for i in range (2014, 2015):
for j in range (0,sizej):
if final[j,1] == i
countj=countj+1
jan_2014 = np.zeros((count;j,8))
k=0
for i in range (0,sizej):
if final[i,1] == 2014:
jan_2014[k,:]= final[i,:]
k=k+1
countj=0
for i in range (2015, 2016):
for j in range (0,sizej):
if final[j,1] == i
countj=countj+1
jan_2015 = np.zeros((count;j,8))
k=0
for i in range (0,sizej):
if final[i,1] == 2015:
jan_2015[k,:]= finall[i,:]
k=k+1
countj=0
for i in range (2016, 2017):
for j in range (0,sizej):
if final[j,1] == i
countj=countj+1
jan_2016 = np.zeros((count;j,8))
k=0
for i in range (0,sizej):
if final[i,1] == 2016:
jan_2016[k,:]= final[i,:]
k=k+1
countj=0
foriin range (2017, 2018):
for j in range (0,sizej):
if final[j,1] == i
countj=countj+1
jan_2017 = np.zeros((count;j,8))
k=0
for i in range (0,sizej):
if final[i,1] == 2017:
jan_2017[k,:]= final[i,:]
k=k+1

R R R R R R R R R R R R
HHHHHHHEHHEHHH P
#FEVEREIROS
sizen=len(final)
countf2008=0
for i in range (2008, 2009):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=32 and final[j,2]<60:
countf2008=countf2008+1

fev_2008 = np.zeros((countf2008,8))
k=0
for i in range (2008, 2009):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=32 and final[j,2]<60:
fev_2008[k,:]= final[j,:]
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k=k+1

countf2009=0
for i in range (2009, 2010):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=32 and final[j,2]<60:
countf2009=countf2009+1

fev_2009 = np.zeros((countf2009,8))

k=0
for i in range (2009, 2010):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=32 and final[j,2]<60:
fev_2009[k,:]= final[j,:]
k=k+1

countf2010=0
for i in range (2010, 2011):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=32 and final[j,2]<60:
countf2010=countf2010+1

fev_2010 = np.zeros((countf2010,8))

k=0
for i in range (2010, 2011):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=32 and final[j,2]<60:
fev_2010[k,:]= final[j,:]
k=k+1

countf2011=0
foriin range (2011, 2012):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=32 and final[j,2]<60:
countf2011=countf2011+1

fev_2011 = np.zeros((countf2011,8))
k=0
for i in range (2011, 2012):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=32 and final[j,2]<60:
fev_2011[k,:]= final[j,:]
k=k+1

countf2012=0
for i in range (2012, 2013):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=32 and final[j,2]<60:
countf2012=countf2012+1

fev_2012 = np.zeros((countf2012,8))

k=0
for i in range (2012, 2013):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=32 and final[j,2]<60:
fev_2012[k,:]= final[j,:]
k=k+1
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countf2013=0
for i in range (2013, 2014):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=32 and final[j,2]<60:
countf2013=countf2013+1

fev_2013 = np.zeros((countf2013,8))

k=0
for i in range (2013, 2014):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=32 and final[j,2]<60:
fev_2013[k,:]= final[j,:]
k=k+1

countf2014=0
for i in range (2014, 2015):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=32 and final[j,2]<60:
countf2014=countf2014+1

fev_2014 = np.zeros((countf2014,8))
k=0
for i in range (2014, 2015):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=32 and final[j,2]<60:
fev_2014[k,:]= final[j,’]
k=k+1

countf2015=0
for i in range (2015, 2016):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=32 and final[j,2]<60:
countf2015=countf2015+1

fev_2015 = np.zeros((countf2015,8))

k=0
for i in range (2015, 2016):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=32 and final[j,2]<60:
fev_2015[k,:]= final[j,:]
k=k+1

countf2016=0
for i in range (2016, 2017):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=32 and final[j,2]<60:
countf2016=countf2016+1

fev_2016 = np.zeros((countf2016,8))

k=0
for i in range (2016, 2017):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=32 and final[j,2]<60:
fev_2016[k,:]= final[j,:]
k=k+1
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countf2017=0
foriin range (2017, 2018):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=32 and final[j,2]<60:
countf2017=countf2017+1

fev_2017 = np.zeros((countf2017,8))

k=0
for i in range (2017, 2018):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=32 and final[j,2]<60:
fev_2017[k,:]= final[j,’]
k=k+1

R A R R R R R R R R
HUHHHH
#MARCOS
countm2008=0
for i in range (2008, 2009):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=60 and final[j,2]<91:
countm2008=countm2008+1

mar_2008 = np.zeros((countm2008,8))

k=0
for i in range (2008, 2009):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=60 and final[j,2]<91:
mar_2008Jk,:]= finallj,:]
k=k+1

countm2009=0
for i in range (2009, 2010):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=60 and final[j,2]<91:
countm2009=countm2009+1

mar_2009 = np.zeros((countm2009,8))

k=0
for i in range (2009, 2010):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=60 and final[j,2]<91:
mar_2009[k,:]= final[j,’]
k=k+1

countm2010=0
for i in range (2010, 2011):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=60 and final[j,2]<91:
countm2010=countm2010+1

mar_2010 = np.zeros((countm2010,8))
k=0
for i in range (2010, 2011):

for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=60 and final[j,2]<91:
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mar_2010[k,:]= final[j,]
k=k+1

countm2011=0
foriinrange (2011, 2012):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=60 and final[j,2]<91:
countm2011=countm2011+1

mar_2011 = np.zeros((countm2011,8))

k=0
foriinrange (2011, 2012):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=60 and final[j,2]<91:
mar_2011[k,:]= final[j,’]
k=k+1

countm2012=0
for i in range (2012, 2013):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=60 and final[j,2]<91:
countm2012=countm2012+1

mar_2012 = np.zeros((countm2012,8))

k=0
foriin range (2012, 2013):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=60 and final[j,2]<91:
mar_2012[k,:]= finallj,:]
k=k+1

countm2013=0
for i in range (2013, 2014):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=60 and final[j,2]<91:
countm2013=countm2013+1

mar_2013 = np.zeros((countm2013,8))

k=0
for i in range (2013, 2014):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=60 and final[j,2]<91:
mar_2013[k,:]= final[j,’]
k=k+1

countm2014=0
for i in range (2014, 2015):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=60 and final[j,2]<91:
countm2014=countm2014+1

mar_2014 = np.zeros((countm2014,8))
k=0
for i in range (2014, 2015):

for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=60 and final[j,2]<91:
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mar_2014[k,:]= final[j,]
k=k+1

countm2015=0
for i in range (2015, 2016):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=60 and final[j,2]<91:
countm2015=countm2015+1

mar_2015 = np.zeros((countm2015,8))

k=0
for i in range (2015, 2016):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=60 and final[j,2]<91:
mar_2015[k,:]= final[j,:]
k=k+1

countm2016=0
for i in range (2016, 2017):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=60 and final[j,2]<91:
countm2016=countm2016+1

mar_2016 = np.zeros((countm2016,8))

k=0
for i in range (2016, 2017):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=60 and final[j,2]<91:
mar_2016][k,:]= final[j,:]
k=k+1

countm2017=0
foriin range (2017, 2018):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=60 and final[j,2]<91:
countm2017=countm2017+1

mar_2017 = np.zeros((countm2017,8))

k=0
for i in range (2017, 2018):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=60 and final[j,2]<91:
mar_2017[k,:]= final[j,’]
k=k+1
R R R
HETHHHH
#ABRIS
counta2008=0
for i in range (2008, 2009):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=91 and final[j,2]<121:
counta2008=counta2008+1

abr_2008 = np.zeros((counta2008,8))

k=0
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for i in range (2008, 2009):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=91 and final[j,2]<121:
abr_2008[k,:]= final[j,:]
k=k+1

counta2009=0
for i in range (2009, 2010):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=91 and final[j,2]<121:
counta2009=counta2009+1

abr_2009 = np.zeros((counta2009,8))

k=0
for i in range (2009, 2010):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=91 and final[j,2]<121:
abr_2009[k,:]= final[j,:]
k=k+1

counta2010=0
for i in range (2010, 2011):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=91 and final[j,2]<121:
counta2010=counta2010+1

abr_2010 = np.zeros((counta2010,8))

k=0
for i in range (2010, 2011):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=91 and final[j,2]<121:
abr_2010[k,:]= final[j,’]
k=k+1

counta2011=0
for i in range (2011, 2012):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=91 and final[j,2]<121:
counta2011=counta2011+1

abr_2011 = np.zeros((counta2011,8))

k=0
foriinrange (2011, 2012):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=91 and final[j,2]<121:
abr_2011[k,:]= final[j,:]
k=k+1

counta2012=0
for i in range (2012, 2013):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=91 and final[j,2]<121:
counta2012=counta2012+1
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abr_2012 = np.zeros((counta2012,8))

k=0
foriin range (2012, 2013):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=91 and final[j,2]<121:
abr_2012[k,:]= final[j,:]
k=k+1

counta2013=0
for i in range (2013, 2014):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=91 and final[j,2]<121:
counta2013=counta2013+1

abr_2013 = np.zeros((counta2013,8))

k=0
for i in range (2013, 2014):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=91 and final[j,2]<121:
abr_2013[k,:]= final[j,:]
k=k+1

counta2014=0
for i in range (2014, 2015):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=91 and finall[j,2]<121:
counta2014=counta2014+1

abr_2014 = np.zeros((counta2014,8))

k=0
for i in range (2014, 2015):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=91 and final[j,2]<121:
abr_2014[k,:]= final[j,]
k=k+1

counta2015=0
for i in range (2015, 2016):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=91 and final[j,2]<121:
counta2015=counta2015+1

abr_2015 = np.zeros((counta2015,8))

k=0
for i in range (2015, 2016):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=91 and final[j,2]<121:
abr_2015[k,:]= final[j,:]
k=k+1

counta2016=0
for i in range (2016, 2017):
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for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=91 and final[j,2]<121:
counta2016=counta2016+1

abr_2016 = np.zeros((counta2016,8))

k=0
for i in range (2016, 2017):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=91 and final[j,2]<121:
abr_2016[k,:]= final[j,:]
k=k+1

counta2017=0
foriin range (2017, 2018):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=91 and finall[j,2]<121:
counta2017=counta2017+1

abr_2017 = np.zeros((counta2017,8))

k=0
foriin range (2017, 2018):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=91 and final[j,2]<121:
abr_2017[k,:]= final[j,’]
k=k+1
T R A A R A
HHHHHHHH AR A
#MAIOS
countmai2008=0
for i in range (2008, 2009):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=121 and final[j,2]<152:
countmai2008=countmai2008+1

mai_2008 = np.zeros((countmai2008,8))

k=0
for i in range (2008, 2009):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=121 and final[j,2]<152:
mai_2008[k,:]= final[j,:]
k=k+1

countmai2009=0
for i in range (2009, 2010):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=121 and final[j,2]<152:
countmai2009=countmai2009+1

mai_2009 = np.zeros((countmai2009,8))
k=0

for i in range (2009, 2010):
for j in range (0,sizen):
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if final[j,1] == i and final[j,2] >=121 and final[j,2]<152:
mai_2009[k,:]= final[j,:]
k=k+1

countmai2010=0
for i in range (2010, 2011):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=121 and final[j,2]<152:
countmai2010=countmai2010+1

mai_2010 = np.zeros((countmai2010,8))

k=0
for i in range (2010, 2011):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=121 and final[j,2]<152:
mai_2010[k,:]= final[j,:]
k=k+1
countmai2011=0
for i in range (2011, 2012):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=121 and final[j,2]<152:
countmai2011=countmai2011+1

mai_2011 = np.zeros((countmai2011,8))

k=0
for i in range (2011, 2012):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=121 and final[j,2]<152:
mai_2011[k,:]= final[j,:]
k=k+1

countmai2012=0
for i in range (2012, 2013):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=121 and final[j,2]<152:
countmai2012=countmai2012+1

mai_2012 = np.zeros((countmai2012,8))

k=0
for i in range (2012, 2013):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=121 and final[j,2]<152:
mai_2012[k,:]= final[j,:]
k=k+1

countmai2013=0
for i in range (2013, 2014):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=121 and final[j,2]<152:
countmai2013=countmai2013+1

mai_2013 = np.zeros((countmai2013,8))
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k=0
for i in range (2013, 2014):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=121 and final[j,2]<152:
mai_2013[k,:]= final[j,:]
k=k+1
countmai2014=0
for i in range (2014, 2015):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=121 and final[j,2]<152:
countmai2014=countmai2014+1

mai_2014 = np.zeros((countmai2014,8))

k=0
for i in range (2014, 2015):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=121 and final[j,2]<152:
mai_2014[k,:]= final[j,:]
k=k+1

countmai2015=0
for i in range (2015, 2016):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=121 and final[j,2]<152:
countmai2015=countmai2015+1

mai_2015 = np.zeros((countmai2015,8))

k=0
for i in range (2015, 2016):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=121 and final[j,2]<152:
mai_2015[k,:]= final[j,:]
k=k+1

countmai2016=0
for i in range (2016, 2017):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=121 and final[j,2]<152:
countmai2016=countmai2016+1

mai_2016 = np.zeros((countmai2016,8))

k=0
for i in range (2016, 2017):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=121 and final[j,2]<152:
mai_2016[k,:]= final[j,:]
k=k+1

countmai2017=0
for i in range (2017, 2018):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=121 and final[j,2]<152:
countmai2017=countmai2017+1
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mai_2017 = np.zeros((countmai2017,8))

k=0
foriin range (2017, 2018):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=121 and final[j,2]<152:
mai_2017[k,:]= final[j,:]
k=k+1
R A R
HH R
#JUNHOS
countjun2008=0
for i in range (2008, 2009):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=152 and final[j,2]<182:
countjun2008=countjun2008+1

jun_2008 = np.zeros((countjun2008,8))

k=0
for i in range (2008, 2009):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=152 and final[j,2]<182:
jun_2008[k,:]= final[j,:]
k=k+1

countjun2009=0
for i in range (2009, 2010):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=152 and final[j,2]<182:
countjun2009=countjun2009+1

jun_2009 = np.zeros((countjun2009,8))

k=0
for i in range (2009, 2010):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=152 and final[j,2]<182:
jun_2009[k,:]= final[j,:]
k=k+1

countjun2010=0
for i in range (2010, 2011):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=152 and final[j,2]<182:
countjun2010=countjun2010+1

jun_2010 = np.zeros((countjun2010,8))

k=0
for i in range (2010, 2011):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=152 and final[j,2]<182:
jun_2010[k,:]= final[j,:]
k=k+1
countjun2011=0
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for i in range (2011, 2012):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=152 and final[j,2]<182:
countjun2011=countjun2011+1

jun_2011 = np.zeros((countjun2011,8))

k=0
for i in range (2011, 2012):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=152 and final[j,2]<182:
jun_2011[k,:]= final[j,:]
k=k+1

countjun2012=0
for i in range (2012, 2013):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=152 and final[j,2]<182:
countjun2012=countjun2012+1

jun_2012 = np.zeros((countjun2012,8))

k=0
foriin range (2012, 2013):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=152 and final[j,2]<182:
jun_2012[k,:]= final[j,:]
k=k+1

countjun2013=0
for i in range (2013, 2014):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=152 and final[j,2]<182:
countjun2013=countjun2013+1

jun_2013 = np.zeros((countjun2013,8))

k=0
for i in range (2013, 2014):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=152 and final[j,2]<182:
jun_2013[k,:]= final[j,:]
k=k+1
countjun2014=0
for i in range (2014, 2015):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=152 and final[j,2]<182:
countjun2014=countjun2014+1

jun_2014 = np.zeros((countjun2014,8))

k=0
for i in range (2014, 2015):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=152 and final[j,2]<182:
jun_2014[k,:]= final[j,:]
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k=k+1

countjun2015=0
for i in range (2015, 2016):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=152 and final[j,2]<182:
countjun2015=countjun2015+1

jun_2015 = np.zeros((countjun2015,8))

k=0
for i in range (2015, 2016):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=152 and final[j,2]<182:
jun_2015[k,:]= final[j,:]
k=k+1

countjun2016=0
for i in range (2016, 2017):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=152 and final[j,2]<182:
countjun2016=countjun2016+1

jun_2016 = np.zeros((countjun2016,8))

k=0
for i in range (2016, 2017):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=152 and final[j,2]<182:
jun_2016[k,:]1= final[j,:]
k=k+1
countjun2017=0
foriin range (2017, 2018):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=152 and final[j,2]<182:
countjun2017=countjun2017+1

jun_2017 = np.zeros((countjun2017,8))

k=0
for i in range (2017, 2018):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=152 and final[j,2]<182:
jun_2017[k,:]= final[j,:]
k=k+1
R R R R R R R R
MR A
#JULHOS
countjul2008=0
for i in range (2008, 2009):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=182 and final[j,2]<213:
countjul2008=countjul2008+1

jul_2008 = np.zeros((countjul2008,8))

k=0
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for i in range (2008, 2009):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=182 and final[j,2]<213:
jul_2008[k,:]= final[j,]
k=k+1

countjul2009=0
for i in range (2009, 2010):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=182 and final[j,2]<213:
countjul2009=countjul2009+1

jul_2009 = np.zeros((countjul2009,8))

k=0
for i in range (2009, 2010):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=182 and final[j,2]<213:
jul_2009[k,:]= final[j,]
k=k+1

countjul2010=0
for i in range (2010, 2011):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=182 and final[j,2]<213:
countjul2010=countjul2010+1

jul_2010 = np.zeros((countjul2010,8))

k=0
for i in range (2010, 2011):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=182 and final[j,2]<213:
jul_2010[k,:]= final[j,]
k=k+1
countjul2011=0
foriin range (2011, 2012):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=182 and final[j,2]<213:
countjul2011=countjul2011+1

jul_2011 = np.zeros((countjul2011,8))

k=0
foriinrange (2011, 2012):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=182 and final[j,2]<213:
jul_2011[k,:]= final[j,]
k=k+1

countjul2012=0
for i in range (2012, 2013):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=182 and final[j,2]<213:
countjul2012=countjul2012+1
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jul_2012 = np.zeros((countjul2012,8))

k=0
foriin range (2012, 2013):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=182 and final[j,2]<213:
jul_2012[k,:]= final[j,:]
k=k+1

countjul2013=0
for i in range (2013, 2014):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=182 and final[j,2]<213:
countjul2013=countjul2013+1

jul_2013 = np.zeros((countjul2013,8))

k=0
for i in range (2013, 2014):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=182 and final[j,2]<213:
jul_2013[k,:]= final[j,:]
k=k+1
countjul2014=0
for i in range (2014, 2015):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=182 and final[j,2]<213:
countjul2014=countjul2014+1

jul_2014 = np.zeros((countjul2014,8))

k=0
for i in range (2014, 2015):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=182 and final[j,2]<213:
jul_2014[k,:]= final[j,]
k=k+1

countjul2015=0
for i in range (2015, 2016):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=182 and final[j,2]<213:
countjul2015=countjul2015+1

jul_2015 = np.zeros((countjul2015,8))

k=0
for i in range (2015, 2016):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=182 and final[j,2]<213:
jul_2015[k,:]= final[j,]
k=k+1

countjul2016=0
for i in range (2016, 2017):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=182 and final[j,2]<213:
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countjul2016=countjul2016+1

jul_2016 = np.zeros((countjul2016,8))

k=0
for i in range (2016, 2017):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=182 and final[j,2]<213:
jul_2016[k,:]= final[j,:]
k=k+1

countjul2017=0
foriin range (2017, 2018):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=182 and final[j,2]<213:
countjul2017=countjul2017+1

jul_2017 = np.zeros((countjul2017,8))

k=0
foriin range (2017, 2018):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=182 and final[j,2]<213:
jul_2017[k,:]= final[j,]
k=k+1
R R R R R A R R
HHHHHHHH AR A
#AGOSTOS
countag2008=0
for i in range (2008, 2009):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=213 and final[j,2]<244:
countag2008=countag2008+1

ago_2008 = np.zeros((countag2008,8))

k=0
for i in range (2008, 2009):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=213 and final[j,2]<244:
ago_2008[k,:]= final[j,:]
k=k+1

countag2009=0
for i in range (2009, 2010):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=213 and final[j,2]<244:
countag2009=countag2009+1

ago_2009 = np.zeros((countag2009,8))

k=0
for i in range (2009, 2010):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=213 and final[j,2]<244:
ago_2009[k,:]= final[j,:]

49



k=k+1

countag2010=0
for i in range (2010, 2011):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=213 and final[j,2]<244:
countag2010=countag2010+1

ago_2010 = np.zeros((countag2010,8))

k=0
for i in range (2010, 2011):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=213 and final[j,2]<244:
ago_2010[k,:]= final[j,:]
k=k+1
countag2011=0
for i in range (2011, 2012):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=213 and final[j,2]<244:
countag2011=countag2011+1

ago_2011 = np.zeros((countag2011,8))

k=0
foriinrange (2011, 2012):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=213 and final[j,2]<244:
ago_2011[k,:]= final[j,:]
k=k+1

countag2012=0
for i in range (2012, 2013):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=213 and final[j,2]<244:
countag2012=countag2012+1

ago_2012 = np.zeros((countag2012,8))

k=0
for i in range (2012, 2013):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=213 and final[j,2]<244:
ago_2012[k,:]= final[j,:]
k=k+1

countag2013=0
for i in range (2013, 2014):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=213 and final[j,2]<244:
countag2013=countag2013+1

ago_2013 = np.zeros((countag2013,8))

k=0
for i in range (2013, 2014):
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for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=213 and final[j,2]<244:
ago_2013[k,:]= final[j,:]
k=k+1
countag2014=0
for i in range (2014, 2015):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=213 and final[j,2]<244:
countag2014=countag2014+1

ago_2014 = np.zeros((countag2014,8))

k=0
for i in range (2014, 2015):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=213 and final[j,2]<244:
ago_2014[k,:]= final[j,:]
k=k+1

countag2015=0
for i in range (2015, 2016):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=213 and final[j,2]<244:
countag2015=countag2015+1

ago_2015 = np.zeros((countag2015,8))

k=0
for i in range (2015, 2016):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=213 and final[j,2]<244:
ago_2015[k,:]= final[j,:]
k=k+1

countag2016=0
for i in range (2016, 2017):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=213 and final[j,2]<244:
countag2016=countag2016+1

ago_2016 = np.zeros((countag2016,8))

k=0
for i in range (2016, 2017):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=213 and final[j,2]<244:
ago_2016[Kk,:]= final[j,:]
k=k+1
countag2017=0
for i in range (2017, 2018):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=213 and final[j,2]<244:
countag2017=countag2017+1

ago_2017 = np.zeros((countag2017,8))
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k=0
foriin range (2017, 2018):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=213 and final[j,2]<244:
ago_2017[k,:]= final[j,:]
k=k+1
T A A A
T AR A
#SETEMBROS
counts2008=0
for i in range (2008, 2009):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=244 and final[j,2]<274:
counts2008=counts2008+1

set_2008 = np.zeros((counts2008,8))

k=0
for i in range (2008, 2009):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=244 and final[j,2]<274:
set_2008[k,:]= final[j,]
k=k+1

counts2009=0
for i in range (2009, 2010):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=244 and final[j,2]<274:
counts2009=counts2009+1

set_2009 = np.zeros((counts2009,8))

k=0
for i in range (2009, 2010):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=244 and final[j,2]<274:
set_2009[k,:]= final[j,:]
k=k+1

counts2010=0
for i in range (2010, 2011):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=244 and final[j,2]<274:
counts2010=counts2010+1

set 2010 = np.zeros((counts2010,8))

k=0
for i in range (2010, 2011):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=244 and final[j,2]<274:
set_2010[k,:]= final[j,]
k=k+1
counts2011=0
foriinrange (2011, 2012):
for j in range (0,sizen):
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if final[j,1] == i and final[j,2] >=244 and final[j,2]<274:
counts2011=counts2011+1

set 2011 = np.zeros((counts2011,8))

k=0
for i in range (2011, 2012):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=244 and final[j,2]<274:
set_2011[k,:]= final[j,’]
k=k+1

counts2012=0
for i in range (2012, 2013):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=244 and final[j,2]<274:
counts2012=counts2012+1

set 2012 = np.zeros((counts2012,8))

k=0
foriin range (2012, 2013):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=244 and final[j,2]<274:
set_2012[k,:]= final[j,:]
k=k+1

counts2013=0
for i in range (2013, 2014):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=244 and final[j,2]<274:
counts2013=counts2013+1

set 2013 = np.zeros((counts2013,8))

k=0
for i in range (2013, 2014):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=244 and final[j,2]<274:
set_2013[k,:]= final[j,]
k=k+1
counts2014=0
for i in range (2014, 2015):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=244 and final[j,2]<274:
counts2014=counts2014+1

set_2014 = np.zeros((counts2014,8))

k=0
for i in range (2014, 2015):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=244 and final[j,2]<274:
set_2014[k,:]= final[j,’]
k=k+1
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counts2015=0
for i in range (2015, 2016):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=244 and final[j,2]<274:
counts2015=counts2015+1

set 2015 = np.zeros((counts2015,8))

k=0
for i in range (2015, 2016):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=244 and final[j,2]<274:
set_2015[k,:]= final[j,:]
k=k+1

counts2016=0
for i in range (2016, 2017):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=244 and final[j,2]<274:
counts2016=counts2016+1

set 2016 = np.zeros((counts2016,8))

k=0
for i in range (2016, 2017):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=244 and final[j,2]<274:
set_2016[k,:]= final[j,:]
k=k+1

counts2017=0
foriin range (2017, 2018):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=244 and final[j,2]<274:
counts2017=counts2017+1

set 2017 = np.zeros((counts2017,8))

k=0
for i in range (2017, 2018):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=244 and final[j,2]<274:
set_2017[k,:]= final[j,’]
k=k+1
R R R R
HHHHHHH A A
#OUTUBROS
countout2008=0
for i in range (2008, 2009):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=274 and final[j,2]<305:
countout2008=countout2008+1

out_2008 = np.zeros((countout2008,8))
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k=0
for i in range (2008, 2009):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=274 and final[j,2]<305:
out_2008[k,:]= final[j,:]
k=k+1

countout2009=0
for i in range (2009, 2010):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=274 and final[j,2]<305:
countout2009=countout2009+1

out_2009 = np.zeros((countout2009,8))

k=0
for i in range (2009, 2010):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=274 and final[j,2]<305:
out_2009[k,:]= final[j,:]
k=k+1

countout2010=0
for i in range (2010, 2011):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=274 and final[j,2]<305:
countout2010=countout2010+1

out_2010 = np.zeros((countout2010,8))

k=0
for i in range (2010, 2011):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=274 and final[j,2]<305:
out_2010(k,:]= final[j,:]
k=k+1
countout2011=0
for i in range (2011, 2012):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=274 and final[j,2]<305:
countout2011=countout2011+1

out_2011 = np.zeros((countout2011,8))

k=0
foriinrange (2011, 2012):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=274 and final[j,2]<305:
out_2011[k,:]= final[j,:]
k=k+1

countout2012=0
foriinrange (2012, 2013):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=274 and final[j,2]<305:
countout2012=countout2012+1
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out_2012 = np.zeros((countout2012,8))

k=0
for i in range (2012, 2013):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=274 and final[j,2]<305:
out_2012[k,:]= final[j,:]
k=k+1

countout2013=0
for i in range (2013, 2014):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=274 and final[j,2]<305:
countout2013=countout2013+1

out_2013 = np.zeros((countout2013,8))

k=0
for i in range (2013, 2014):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=274 and final[j,2]<305:
out_2013[k,:]= final[j,:]
k=k+1
countout2014=0
for i in range (2014, 2015):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=274 and final[j,2]<305:
countout2014=countout2014+1

out_2014 = np.zeros((countout2014,8))

k=0
for i in range (2014, 2015):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=274 and final[j,2]<305:
out_2014[k,:]1= final[j,:]
k=k+1

countout2015=0
for i in range (2015, 2016):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=274 and final[j,2]<305:
countout2015=countout2015+1

out_2015 = np.zeros((countout2015,8))

k=0
for i in range (2015, 2016):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=274 and final[j,2]<305:
out_2015[k,:]= final[j,:]
k=k+1

countout2016=0
for i in range (2016, 2017):
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for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=274 and final[j,2]<305:
countout2016=countout2016+1

out_2016 = np.zeros((countout2016,8))

k=0
for i in range (2016, 2017):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=274 and final[j,2]<305:
out_2016[k,:]= final[j,:]
k=k+1
countout2017=0
foriin range (2017, 2018):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=274 and final[j,2]<305:
countout2017=countout2017+1

out_2017 = np.zeros((countout2017,8))

k=0
foriin range (2017, 2018):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=274 and final[j,2]<305:
out_2017[k,:]= final[j,:]
k=k+1
T R A A R A
HHHHHHHH AR A
#NOVEMBROS
countnov2008=0
for i in range (2008, 2009):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=305 and final[j,2]<335:
countnov2008=countnov2008+1

nov_2008 = np.zeros((countnov2008,8))

k=0
for i in range (2008, 2009):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=305 and final[j,2]<335:
nov_2008[k,:]= final[j,:]
k=k+1

countnov2009=0
for i in range (2009, 2010):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=305 and final[j,2]<335:
countnov2009=countnov2009+1

nov_2009 = np.zeros((countnov2009,8))
k=0
for i in range (2009, 2010):

for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=305 and final[j,2]<335:
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nov_2009[k,:]= final[j,:]
k=k+1

countnov2010=0
for i in range (2010, 2011):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=305 and final[j,2]<335:
countnov2010=countnov2010+1

nov_2010 = np.zeros((countnov2010,8))

k=0
for i in range (2010, 2011):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=305 and final[j,2]<335:
nov_2010[k,:]= final[j,:]
k=k+1
countnov2011=0
for i in range (2011, 2012):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=305 and final[j,2]<335:
countnov2011=countnov2011+1

nov_2011 = np.zeros((countnov2011,8))

k=0
for i in range (2011, 2012):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=305 and final[j,2]<335:
nov_2011[k,:]= final[j,:]
k=k+1

countnov2012=0
for i in range (2012, 2013):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=305 and final[j,2]<335:
countnov2012=countnov2012+1

nov_2012 = np.zeros((countnov2012,8))

k=0
for i in range (2012, 2013):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=305 and final[j,2]<335:
nov_2012[k,:]= final[j,:]
k=k+1

countnov2013=0
for i in range (2013, 2014):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=305 and final[j,2]<335:
countnov2013=countnov2013+1

nov_2013 = np.zeros((countnov2013,8))

k=0
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for i in range (2013, 2014):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=305 and final[j,2]<335:
nov_2013[k,:]= final[j,:]
k=k+1
countnov2014=0
for i in range (2014, 2015):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=305 and final[j,2]<335:
countnov2014=countnov2014+1

nov_2014 = np.zeros((countnov2014,8))

k=0
for i in range (2014, 2015):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=305 and final[j,2]<335:
nov_2014[k,:]= final[j,:]
k=k+1

countnov2015=0
for i in range (2015, 2016):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=305 and final[j,2]<335:
countnov2015=countnov2015+1

nov_2015 = np.zeros((countnov2015,8))

k=0
for i in range (2015, 2016):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=305 and final[j,2]<335:
nov_2015[k,:]= final[j,:]
k=k+1

countnov2016=0
for i in range (2016, 2017):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=305 and final[j,2]<335:
countnov2016=countnov2016+1

nov_2016 = np.zeros((countnov2016,8))

k=0
for i in range (2016, 2017):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=305 and final[j,2]<335:
nov_2016[k,:]= final[j,:]
k=k+1
countnov2017=0
for i in range (2017, 2018):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=305 and final[j,2]<335:
countnov2017=countnov2017+1

nov_2017 = np.zeros((countnov2017,8))
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k=0
foriin range (2017, 2018):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=305 and final[j,2]<335:
nov_2017[k,:]= final[j,:]
k=k+1
T A A A
T A A A
#DEZEMBROS
countdez2008=0
for i in range (2008, 2009):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=335 and final[j,2]<366:
countdez2008=countdez2008+1

dez_2008 = np.zeros((countdez2008,8))

k=0
for i in range (2008, 2009):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=335 and final[j,2]<366:
dez_2008[k,:]= final[j,:]
k=k+1

countdez2009=0
for i in range (2009, 2010):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=335 and final[j,2]<366:
countdez2009=countdez2009+1

dez_2009 = np.zeros((countdez2009,8))

k=0
for i in range (2009, 2010):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=335 and final[j,2]<366:
dez_2009[k,:]= final[j,:]
k=k+1

countdez2010=0
for i in range (2010, 2011):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=335 and final[j,2]<366:
countdez2010=countdez2010+1

dez_2010 = np.zeros((countdez2010,8))

k=0
for i in range (2010, 2011):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=335 and final[j,2]<366:
dez_2010[k,:]= final[j,:]
k=k+1
countdez2011=0
foriinrange (2011, 2012):
for j in range (0,sizen):
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if final[j,1] == i and final[j,2] >=335 and final[j,2]<366:
countdez2011=countdez2011+1

dez_2011 = np.zeros((countdez2011,8))

k=0
for i in range (2011, 2012):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=335 and final[j,2]<366:
dez_2011[k,:]= final[j,:]
k=k+1

countdez2012=0
for i in range (2012, 2013):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=335 and final[j,2]<366:
countdez2012=countdez2012+1

dez_2012 = np.zeros((countdez2012,8))

k=0
foriinrange (2012, 2013):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=335 and final[j,2]<366:
dez_2012[k,:]= final[j,:]
k=k+1

countdez2013=0
for i in range (2013, 2014):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=335 and final[j,2]<366:
countdez2013=countdez2013+1

dez_2013 = np.zeros((countdez2013,8))

k=0
for i in range (2013, 2014):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=335 and final[j,2]<366:
dez_2013[k,:]= final[j,:]
k=k+1
countdez2014=0
for i in range (2014, 2015):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=335 and final[j,2]<366:
countdez2014=countdez2014+1

dez_2014 = np.zeros((countdez2014,8))

k=0
for i in range (2014, 2015):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=335 and final[j,2]<366:
dez_2014[k,:]= final[j,:]
k=k+1
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countdez2015=0
for i in range (2015, 2016):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=335 and final[j,2]<366:
countdez2015=countdez2015+1

dez_2015 = np.zeros((countdez2015,8))

k=0
for i in range (2015, 2016):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=335 and final[j,2]<366:
dez_2015[k,:]= final[j,:]
k=k+1

countdez2016=0
for i in range (2016, 2017):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=335 and final[j,2]<366:
countdez2016=countdez2016+1

dez_2016 = np.zeros((countdez2016,8))

k=0
for i in range (2016, 2017):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=335 and final[j,2]<366:
dez_2016[k,:]= final[j,:]
k=k+1

countdez2017=0
foriin range (2017, 2018):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=335 and final[j,2]<366:
countdez2017=countdez2017+1

dez_2017 = np.zeros((countdez2017,8))

k=0
for i in range (2017, 2018):
for j in range (0,sizen):
if final[j,1] == i and final[j,2] >=335 and final[j,2]<366:
dez_2017[k,:]= final[j,:]
k=k+1
HH R R R R
HHHHHE
#GRAFICOS
rr = [i for i in range(0,950)]
tt = [i for i in range(50,1000)]

ss = [i for i in range (0,1050)]
jj = [i for i in range (-50,1000)]

#JANEIRO
A=jan_2008[:,4]-jan_2008[:,5]
B=jan_2008[:,6]*jan_2008[:,7]
m=jan_2008]:,3]
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K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title('Janeiro 2008")

plt.scatter(m,K)
plt.savefig('jan2008m.jpg")

plt.show()

plt.xlabel('gl-difu’)
plt.ylabel('dire*cosu’)

plt.title('Janeiro 2008")

ax=plt.gca()

ax.set_ylim([0,1000])
ax.set_xlim([0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='K', linewidth = 4.0)
plt.plot(ss,jj, color ='k', linewidth = 4.0)
plt.savefig('jan2008d.jpg")

plt.show()

A=jan_2009[:,4]-jan_2009[:,5]
B=jan_2009[:,6]*jan_2009[:,7]
m=jan_2009[:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title("Janeiro 2009")

plt.scatter(m,K)
plt.savefig(‘jan2009m.jpg")

plt.show()

plt.xlabel(‘gl-difu’)
plt.ylabel('dire*cosu’)

plt.title('Janeiro 2009")

ax=plt.gca()

ax.set_ylim(]0,1000])
ax.set_xlim(]0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig('jan2009d.jpg")

plt.show()

A=jan_2010[:,4]-jan_2010[:,5]
B=jan_2010[:,6]*jan_2010[:,7]
m=jan_2010[:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title("Janeiro 2010")

plt.scatter(m,K)
plt.savefig(‘jan2010m.jpg’)

plt.show()

plt.xlabel('gl-difu")
plt.ylabel('dire*cosu’)
plt.title('Janeiro 2010")
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ax=plt.gca()

ax.set_ylim(]0,1000])
ax.set_xlim([0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)
plt.plot(ss,jj, color = 'k', linewidth = 4.0)
plt.savefig(jan2010d.jpg")

plt.show()

A=jan_2011[:,4]-jan_2011[:,5]
B=jan_2011[:,6]*jan_2011[:,7]
m=jan_2011[:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title("Janeiro 2011")

plt.scatter(m,K)
plt.savefig(‘jan2011m.jpg")

plt.show()

plt.xlabel('gl-difu’)
plt.ylabel('dire*cosu’)

plt.title(Janeiro 2011")

ax=plt.gca()

ax.set_ylim(]0,1000])
ax.set_xlim(]0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig(‘jan2011d.jpg")

plt.show()

A=jan_2012[:,4]-jan_2012[:,5]
B=jan_2012[:,6]*jan_2012[:,7]
m=jan_2012[:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title("Janeiro 2012")

plt.scatter(m,K)
plt.savefig(‘jan2012m.jpg")

plt.show()

plt.xlabel(‘gl-difu’)
plt.ylabel('dire*cosu’)

plt.title(Janeiro 2012")

ax=plt.gca()

ax.set_ylim(]0,1000])
ax.set_xlim(]0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)
plt.plot(ss,jj, color = 'k', linewidth = 4.0)
plt.savefig(‘jan2012d.jpg’)

plt.show()

A=jan_2013[:,4]-jan_2013[:,5]
B=jan_2013[:,6]*jan_2013[:,7]
m=jan_2013[:,3]
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K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title(Janeiro 2013")

plt.scatter(m,K)
plt.savefig(‘jan2013m.jpg")

plt.show()

plt.xlabel('gl-difu’)
plt.ylabel('dire*cosu’)

plt.title(Janeiro 2013")

ax=plt.gca()

ax.set_ylim(]0,1000])
ax.set_xlim([0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='K', linewidth = 4.0)
plt.plot(ss,jj, color ='k', linewidth = 4.0)
plt.savefig('jan2013d.jpg")

plt.show()

A=jan_2014[:,4]-jan_2014[:,5]
B=jan_2014[:,6]*jan_2014[:,7]
m=jan_2014[:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title("Janeiro 2014")

plt.scatter(m,K)
plt.savefig(‘jan2014m.jpg")

plt.show()

plt.xlabel(‘gl-difu’)
plt.ylabel('dire*cosu’)

plt.title(Janeiro 2014")

ax=plt.gca()

ax.set_ylim(]0,1000])
ax.set_xlim(]0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color = 'k', linewidth = 4.0)
plt.plot(ss,jj, color = 'k', linewidth = 4.0)
plt.savefig('jan2014d.jpg")

plt.show()

A=jan_2015[:,4]-jan_2015[:,5]
B=jan_2015[:,6]*jan_2015[:,7]
m=jan_2015[:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title("Janeiro 2015")

plt.scatter(m,K)
plt.savefig(‘jan2015m.jpg’)

plt.show()

plt.xlabel('gl-difu")
plt.ylabel('dire*cosu’)
plt.title(Janeiro 2015")

65



ax=plt.gca()

ax.set_ylim(]0,1000])
ax.set_xlim([0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)
plt.plot(ss,jj, color = 'k', linewidth = 4.0)
plt.savefig(‘jan2015d.jpg")

plt.show()

A=jan_2016[:,4]-jan_2016[:,5]
B=jan_2016[:,6]*jan_2016[:,7]
m=jan_2016]:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title("Janeiro 2016")

plt.scatter(m,K)
plt.savefig(‘jan2016m.jpg")

plt.show()

plt.xlabel('gl-difu’)
plt.ylabel('dire*cosu’)

plt.title(Janeiro 2016")

ax=plt.gca()

ax.set_ylim(]0,1000])
ax.set_xlim(]0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig(‘jan2016d.jpg")

plt.show()

A=jan_2017[:,4]-jan_2017[:,5]
B=jan_2017[:,6]*jan_2017[:,7]
m=jan_2017[:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title("Janeiro 2017")

plt.scatter(m,K)
plt.savefig(‘jan2017m.jpg")

plt.show()

plt.xlabel(‘gl-difu’)
plt.ylabel('dire*cosu’)

plt.title(Janeiro 2017")

ax=plt.gca()

ax.set_ylim(]0,1000])
ax.set_xlim(]0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)
plt.plot(ss,jj, color = 'k', linewidth = 4.0)
plt.savefig(‘jan2017d.jpg’)

plt.show()

#FEVEREIRO
A=fev_2008[:,4]-fev_2008[:,5]
B=fev_2008[:,6]*fev_2008[:,7]
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m=fev_2008[:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title('Fevereiro 2008")
plt.scatter(m,K)
plt.savefig(‘fev2008m.jpg")

plt.show()

plt.xlabel(‘gl-difu’)
plt.ylabel('dire*cosu’)
plt.title('Fevereiro 2008")

ax=plt.gca()

ax.set_ylim(]0,1000])
ax.set_xlim(]0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig(‘fev2008d.jpg’)

plt.show()

A=fev_2009[:,4]-fev_2009][:,5]
B=fev_2009[:,6]*fev_2009[:,7]
m=fev_2009[:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title("Fevereiro 2009
plt.scatter(m,K)
plt.savefig(‘fev2009m.jpg’)

plt.show()

plt.xlabel('gl-difu")
plt.ylabel('dire*cosu’)
plt.title('Fevereiro 2009")

ax=plt.gca()

ax.set_ylim(]0,1000])
ax.set_xlim([0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig(‘fev2009d.jpg")

plt.show()

A=fev_2010[:,4]-fev_2010[:,5]
B=fev_2010[:,6]*fev_2010[:,7]
m=fev_2010[:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title('Fevereiro 2010")
plt.scatter(m,K)
plt.savefig(‘fev2010m.jpg’)

plt.show()

plt.xlabel('gl-difu")
plt.ylabel('dire*cosu’)
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plt.title('Fevereiro 2010")

ax=plt.gca()

ax.set_ylim([0,1000])
ax.set_xlim([0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='K', linewidth = 4.0)
plt.plot(ss,jj, color = 'k', linewidth = 4.0)
plt.savefig(‘fev2010d.jpg")

plt.show()

A=fev_2011[: 4]-fev_2011[:,5]
B=fev_2011[:,6]*fev_2011[:,7]
m=fev_2011[:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title(‘"Fevereiro 2011")
plt.scatter(m,K)
plt.savefig(‘fev2011m.jpg’)

plt.show()

plt.xlabel('gl-difu’)
plt.ylabel('dire*cosu’)
plt.title('Fevereiro 2011")

ax=plt.gca()

ax.set_ylim(]0,1000])
ax.set_xlim(]0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)
plt.plot(ss,jj, color ='k', linewidth = 4.0)
plt.savefig(‘fev2011d.jpg’)

plt.show()

A=fev_2012[: 4]-fev_2012[:,5]
B=fev_2012[:,6]*fev_2012[:,7]
m=fev_2012[:,3]

K=A-B

plt.xlabel('Minuto’)

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title("Fevereiro 2012")
plt.scatter(m,K)
plt.savefig(‘fev2012m.jpg’)

plt.show()

plt.xlabel(‘gl-difu’)
plt.ylabel('dire*cosu’)
plt.title('Fevereiro 2012")

ax=plt.gca()

ax.set_ylim(]0,1000])
ax.set_xlim(]0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)
plt.plot(ss,jj, color = 'k', linewidth = 4.0)
plt.savefig(‘fev2012d.jpg")

plt.show()

A=fev_2013[: 4]-fev_2013[:,5]
B=fev_2013[:,6]*fev_2013[:,7]
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m=fev_2013[:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title('Fevereiro 2013")
plt.scatter(m,K)
plt.savefig(‘fev2013m.jpg")

plt.show()

plt.xlabel(‘gl-difu’)
plt.ylabel('dire*cosu’)
plt.title('Fevereiro 2013")

ax=plt.gca()

ax.set_ylim(]0,1000])
ax.set_xlim(]0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig(‘fev2013d.jpg’)

plt.show()

A=fev_2014[: 4]-fev_2014[:,5]
B=fev_2014[:,6]*fev_2014[:,7]
m=fev_2014[:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title("Fevereiro 2014")
plt.scatter(m,K)
plt.savefig(‘fev2014m.jpg")

plt.show()

plt.xlabel('gl-difu")
plt.ylabel('dire*cosu’)
plt.title('Fevereiro 2014")

ax=plt.gca()

ax.set_ylim(]0,1000])
ax.set_xlim([0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)
plt.plot(ss,jj, color = 'k', linewidth = 4.0)
plt.savefig(‘fev2014d.jpg")

plt.show()

A=fev_2015[: 4]-fev_2015[:,5]
B=fev_2015[:,6]*fev_2015[:,7]
m=fev_2015[:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title('Fevereiro 2015")
plt.scatter(m,K)
plt.savefig(‘fev2015m.jpg’)

plt.show()

plt.xlabel('gl-difu")
plt.ylabel('dire*cosu’)
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plt.title('Fevereiro 2015")

ax=plt.gca()

ax.set_ylim([0,1000])
ax.set_xlim([0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='K', linewidth = 4.0)
plt.plot(ss,jj, color = 'k', linewidth = 4.0)
plt.savefig(‘fev2015d.jpg")

plt.show()

A=fev_2016[:,4]-fev_2016[:,5]
B=fev_2016[:,6]*fev_2016[:,7]
m=fev_2016[:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title("Fevereiro 2016")
plt.scatter(m,K)
plt.savefig(‘fev2016m.jpg’)

plt.show()

plt.xlabel('gl-difu’)
plt.ylabel('dire*cosu’)
plt.title('Fevereiro 2016")

ax=plt.gca()

ax.set_ylim(]0,1000])
ax.set_xlim(]0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)
plt.plot(ss,jj, color ='k', linewidth = 4.0)
plt.savefig(‘fev2016d.jpg’)

plt.show()

A=fev_2017[: 4]-fev_2017[:,5]
B=fev_2017[:,6]*fev_2017[:,7]
m=fev_2017[:,3]

K=A-B

plt.xlabel('Minuto’)

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title("Fevereiro 2017")
plt.scatter(m,K)
plt.savefig(‘fev2017m.jpg’)

plt.show()

plt.xlabel(‘gl-difu’)
plt.ylabel('dire*cosu’)
plt.title('Fevereiro 2017")

ax=plt.gca()

ax.set_ylim(]0,1000])
ax.set_xlim(]0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)
plt.plot(ss,jj, color ='k', linewidth = 4.0)
plt.savefig(‘fev2017d.jpg")

plt.show()

#MARCO
A=mar_2008][:,4]-mar_2008]:,5]
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B=mar_2008]:,6]*mar_2008[:,7]
m=mar_2008[:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title('Marco 2008")

plt.scatter(m,K)
plt.savefig('mar2008m.jpg")

plt.show()

plt.xlabel(‘gl-difu’)
plt.ylabel('dire*cosu’)

plt.title('Marco 2008")

ax=plt.gca()

ax.set_ylim(]0,1000])
ax.set_xlim(]0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig('mar2008d.jpg’)

plt.show()

A=mar_2009[:,4]-mar_2009[:,5]
B=mar_2009[:,6]*mar_2009[:,7]
m=mar_2009[:,3]

K=A-B

plt.xlabel('Minuto’)

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title("Marco 2009")

plt.scatter(m,K)
plt.savefig(‘'mar2009m.jpg")

plt.show()

plt.xlabel(‘gl-difu’)
plt.ylabel('dire*cosu’)

plt.title('Marco 2009")

ax=plt.gca()

ax.set_ylim([0,1000])
ax.set_xlim([0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig('mar2009d.jpg’)

plt.show()

A=mar_2010[:,4]-mar_2010[:,5]
B=mar_2010[:,6]*mar_2010[:,7]
m=mar_2010[:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title('Marco 2010

plt.scatter(m,K)
plt.savefig('mar2010m.jpg’)

plt.show()

plt.xlabel('gl-difu’)
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plt.ylabel('dire*cosu’)

plt.title('Marco 2010

ax=plt.gca()

ax.set_ylim(]0,1000])
ax.set_xlim([0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='K', linewidth = 4.0)
plt.plot(ss,jj, color = 'k', linewidth = 4.0)
plt.savefig('mar2010d.jpg")

plt.show()

A=mar_2011[:,4]-mar_2011[:,5]
B=mar_2011[:,6]*mar_2011[:,7]
m=mar_2011[:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title("Marco 2011")

plt.scatter(m,K)
plt.savefig(‘'mar2011m.jpg’)

plt.show()

plt.xlabel(‘gl-difu’)
plt.ylabel('dire*cosu’)

plt.title('Marco 2011")

ax=plt.gca()

ax.set_ylim(]0,1000])
ax.set_xlim([0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)
plt.plot(ss,jj, color = 'k', linewidth = 4.0)
plt.savefig('mar2011d.jpg’)

plt.show()

A=mar_2012[:,4]-mar_2012[:,5]
B=mar_2012[:,6]*mar_2012[:,7]
m=mar_2012[:,3]

K=A-B

plt.xlabel('Minuto’)

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title("Marco 2012")

plt.scatter(m,K)
plt.savefig(‘'mar2012m.jpg")

plt.show()

plt.xlabel(‘gl-difu’)
plt.ylabel('dire*cosu’)

plt.title('Marco 2012")

ax=plt.gca()

ax.set_ylim(]0,1000])
ax.set_xlim(]0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)
plt.plot(ss,jj, color = 'k', linewidth = 4.0)
plt.savefig('mar2012d.jpg")

plt.show()

A=mar_2013[:,4]-mar_2013[:,5]
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B=mar_2013[:,6]*mar_2013[:,7]
m=mar_2013[:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title('Marco 2013")

plt.scatter(m,K)
plt.savefig('mar2013m.jpg")

plt.show()

plt.xlabel(‘gl-difu’)
plt.ylabel('dire*cosu’)

plt.title('Marco 2013")

ax=plt.gca()

ax.set_ylim(]0,1000])
ax.set_xlim(]0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig('mar2013d.jpg’)

plt.show()

A=mar_2014[:,4]-mar_2014[:,5]
B=mar_2014[:,6]*mar_2014[:,7]
m=mar_2014[:,3]

K=A-B

plt.xlabel('Minuto’)

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title("Marco 2014")

plt.scatter(m,K)
plt.savefig(‘'mar2014m.jpg")

plt.show()

plt.xlabel(‘gl-difu’)
plt.ylabel('dire*cosu’)

plt.title('Marco 2014")

ax=plt.gca()

ax.set_ylim([0,1000])
ax.set_xlim([0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color = 'k', linewidth = 4.0)
plt.plot(ss,jj, color = 'k', linewidth = 4.0)
plt.savefig('mar2014d.jpg’)

plt.show()

A=mar_2015[:,4]-mar_2015[:,5]
B=mar_2015[:,6]*mar_2015[:,7]
m=mar_2015[:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title('Marco 2015")

plt.scatter(m,K)
plt.savefig('mar2015m.jpg’)

plt.show()

plt.xlabel('gl-difu’)
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plt.ylabel('dire*cosu’)

plt.title('Marco 2015")

ax=plt.gca()

ax.set_ylim(]0,1000])
ax.set_xlim([0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='K', linewidth = 4.0)
plt.plot(ss,jj, color = 'k', linewidth = 4.0)
plt.savefig(‘'mar2015d.jpg’)

plt.show()

A=mar_2016[:,4]-mar_2016]:,5]
B=mar_2016[:,6]*mar_2016[:,7]
m=mar_2016[:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title("Marco 2016")

plt.scatter(m,K)
plt.savefig(‘'mar2016m.jpg")

plt.show()

plt.xlabel(‘gl-difu’)
plt.ylabel('dire*cosu’)

plt.title('Marco 2016")

ax=plt.gca()

ax.set_ylim(]0,1000])
ax.set_xlim([0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig('mar2016d.jpg’)

plt.show()

A=mar_2017[:,4]-mar_2017[:,5]
B=mar_2017[:,6]*mar_2017[:,7]
m=mar_2017[:,3]

K=A-B

plt.xlabel('Minuto’)

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title("Marco 2017")

plt.scatter(m,K)
plt.savefig(‘'mar2017m.jpg")

plt.show()

plt.xlabel(‘gl-difu’)
plt.ylabel('dire*cosu’)

plt.title('Marco 2017")

ax=plt.gca()

ax.set_ylim(]0,1000])
ax.set_xlim(]0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)
plt.plot(ss,jj, color = 'k', linewidth = 4.0)
plt.savefig('mar2017d.jpg")

plt.show()

#ABRIL
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A=abr_2008[:,4]-abr_2008][:,5]
B=abr_2008[:,6]*abr_2008[:,7]
m=abr_2008][:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title('Abril 2008")

plt.scatter(m,K)
plt.savefig(‘abr2008m.jpg")

plt.show()

plt.xlabel(‘gl-difu’)
plt.ylabel('dire*cosu’)

plt.title('Abril 2008")

ax=plt.gca()

ax.set_ylim(]0,1000])
ax.set_xlim([0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color =K', linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig(‘abr2008d.jpg")

plt.show()

A=abr_2009[:,4]-abr_2009][:,5]
B=abr_2009[:,6]*abr_2009[:,7]
m=abr_2009[:,3]

K=A-B

plt.xlabel('Minuto’)

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title('Abril 2009")

plt.scatter(m,K)
plt.savefig(‘abr2009m.jpg’)

plt.show()

plt.xlabel(‘gl-difu’)
plt.ylabel('dire*cosu’)

plt.title(Abril 2009")

ax=plt.gca()

ax.set_ylim([0,1000])
ax.set_xlim([0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig(‘abr2009d.jpg")

plt.show()

A=abr_2010[:,4]-abr_2010[:,5]
B=abr_2010[:,6]*abr_2010[:,7]
m=abr_2010[:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title('Abril 2010")

plt.scatter(m,K)
plt.savefig(‘abr2010m.jpg’)

plt.show()
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plt.xlabel('gl-difu’)
plt.ylabel('dire*cosu’)

plt.title('Abril 2010")

ax=plt.gca()

ax.set_ylim(]0,1000])
ax.set_xlim(]0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color = 'k', linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig(‘abr2010d.jpg")

plt.show()

A=abr_2011[:,4]-abr_2011[:,5]
B=abr_2011[:,6]*abr_2011[:,7]
m=abr_2011[:,3]

K=A-B

plt.xlabel('Minuto’)

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title(Abril 2011")

plt.scatter(m,K)
plt.savefig(‘abr2011m.jpg’)

plt.show()

plt.xlabel(‘gl-difu’)
plt.ylabel('dire*cosu’)

plt.title(Abril 2011")

ax=plt.gca()

ax.set_ylim([0,1000])
ax.set_xlim([0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k’, linewidth = 4.0)
plt.plot(ss,jj, color = 'k', linewidth = 4.0)
plt.savefig(‘abr2011d.jpg’)

plt.show()

A=abr_2012[:,4]-abr_2012[:,5]
B=abr_2012[:,6]*abr_2012[:,7]
m=abr_2012[:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title(Abril 2012")

plt.scatter(m,K)
plt.savefig(‘abr2012m.jpg’)

plt.show()

plt.xlabel(‘gl-difu’)
plt.ylabel('dire*cosu’)

plt.title(Abril 2012")

ax=plt.gca()

ax.set_ylim(]0,1000])
ax.set_xlim(]0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color = 'k', linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig(‘abr2012d.jpg’)

plt.show()
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A=abr_2013[:,4]-abr_2013[:,5]
B=abr_2013[:,6]*abr_2013[:,7]
m=abr_2013[:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title(Abril 2013")

plt.scatter(m,K)
plt.savefig(‘abr2013m.jpg")

plt.show()

plt.xlabel(‘gl-difu’)
plt.ylabel('dire*cosu’)

plt.title(Abril 2013")

ax=plt.gca()

ax.set_ylim(]0,1000])
ax.set_xlim([0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color =K', linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig(‘abr2013d.jpg’)

plt.show()

A=abr_2014][:,4]-abr_2014[:,5]
B=abr_2014[:,6]*abr_2014[:,7]
m=abr_2014[:,3]

K=A-B

plt.xlabel('Minuto’)

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title(Abril 2014")

plt.scatter(m,K)
plt.savefig(‘abr2014m.jpg’)

plt.show()

plt.xlabel(‘gl-difu’)
plt.ylabel('dire*cosu’)

plt.title(Abril 2014")

ax=plt.gca()

ax.set_ylim([0,1000])
ax.set_xlim([0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color = 'k', linewidth = 4.0)
plt.plot(ss,jj, color = 'k', linewidth = 4.0)
plt.savefig(‘abr2014d.jpg’)

plt.show()

A=abr_2015[:,4]-abr_2015[:,5]
B=abr_2015[:,6]*abr_2015[:,7]
m=abr_2015[:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title('Abril 2015")

plt.scatter(m,K)
plt.savefig(‘abr2015m.jpg’)

plt.show()
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plt.xlabel('gl-difu’)
plt.ylabel('dire*cosu’)

plt.title('Abril 2015")

ax=plt.gca()

ax.set_ylim(]0,1000])
ax.set_xlim(]0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig(‘abr2015d.jpg")

plt.show()

A=abr_2016[:,4]-abr_2016[:,5]
B=abr_2016[:,6]*abr_2016[:,7]
m=abr_2016[:,3]

K=A-B

plt.xlabel('Minuto’)

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title('Abril 2016")

plt.scatter(m,K)
plt.savefig(‘abr2016m.jpg’)

plt.show()

plt.xlabel(‘gl-difu’)
plt.ylabel('dire*cosu’)

plt.title(Abril 2016")

ax=plt.gca()

ax.set_ylim([0,1000])
ax.set_xlim([0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig(‘abr2016d.jpg")

plt.show()

A=abr_2017[:,4]-abr_2017[:,5]
B=abr_2017[:,6]*abr_2017[:,7]
m=abr_2017[:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title(Abril 2017")

plt.scatter(m,K)
plt.savefig(‘abr2017m.jpg’)

plt.show()

plt.xlabel(‘gl-difu’)
plt.ylabel('dire*cosu’)

plt.title(Abril 2017")

ax=plt.gca()

ax.set_ylim(]0,1000])
ax.set_xlim(]0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig(‘abr2017d.jpg’)

plt.show()
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#MAIO
A=mai_2008[:,4]-mai_2008][:,5]
B=mai_2008[:,6]*mai_2008[:,7]
m=mai_2008]:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title('Maio 2008")

plt.scatter(m,K)
plt.savefig('mai2008m.jpg’)

plt.show()

plt.xlabel(‘gl-difu’)
plt.ylabel('dire*cosu’)

plt.title('Maio 2008")

ax=plt.gca()

ax.set_ylim([0,1000])
ax.set_xlim([0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig(‘'mai2008d.jpg")

plt.show()

A=mai_2009[:,4]-mai_2009[:,5]
B=mai_2009[:,6]*mai_2009][:,7]
m=mai_2009[:,3]

K=A-B

plt.xlabel('Minuto’)

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title("Maio 2009")

plt.scatter(m,K)
plt.savefig('mai2009m.jpg’)

plt.show()

plt.xlabel(‘gl-difu’)
plt.ylabel('dire*cosu’)

plt.title("Maio 2009")

ax=plt.gca()

ax.set_ylim([0,1000])
ax.set_xlim([0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig('mai2009d.jpg’)

plt.show()

A=mai_2010[:,4]-mai_2010[:,5]
B=mai_2010[:,6]*mai_2010[:,7]
m=mai_2010[:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title('Maio 2010")

plt.scatter(m,K)
plt.savefig('mai2010m.jpg’)

plt.show()
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plt.xlabel(‘gl-difu’)
plt.ylabel('dire*cosu’)

plt.title('Maio 2010")

ax=plt.gca()

ax.set_ylim(]0,1000])
ax.set_xlim(]0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color = 'k', linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig(‘'mai2010d.jpg")

plt.show()

A=mai_2011[:,4]-mai_2011[:,5]
B=mai_2011[:,6]*mai_2011[:,7]
m=mai_2011[:,3]

K=A-B

plt.xlabel('Minuto’)

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title('Maio 2011")

plt.scatter(m,K)
plt.savefig('mai2011m.jpg’)

plt.show()

plt.xlabel(‘gl-difu’)
plt.ylabel('dire*cosu’)

plt.title('Maio 2011")

ax=plt.gca()

ax.set_ylim([0,1000])
ax.set_xlim([0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color = 'k', linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig('mai2011d.jpg’)

plt.show()

A=mai_2012[:,4]-mai_2012[:,5]
B=mai_2012[:,6]*mai_2012[:,7]
m=mai_2012[:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title("Maio 2012")

plt.scatter(m,K)
plt.savefig('mai2012m.jpg’)

plt.show()

plt.xlabel(‘gl-difu’)
plt.ylabel('dire*cosu’)

plt.title('Maio 2012")

ax=plt.gca()

ax.set_ylim(]0,1000])
ax.set_xlim(]0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig('mai2012d.jpg")

plt.show()

80



A=mai_2013[:,4]-mai_2013[:,5]
B=mai_2013[:,6]*mai_2013[:,7]
m=mai_2013]:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title('Maio 2013")

plt.scatter(m,K)
plt.savefig('mai2013m.jpg’)

plt.show()

plt.xlabel(‘gl-difu’)
plt.ylabel('dire*cosu’)

plt.title('Maio 2013")

ax=plt.gca()

ax.set_ylim([0,1000])
ax.set_xlim([0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k’, linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig(‘'mai2013d.jpg")

plt.show()

A=mai_2014[:,4]-mai_2014[:,5]
B=mai_2014[:,6]*mai_2014[:,7]
m=mai_2014[:,3]

K=A-B

plt.xlabel('Minuto’)

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title('"Maio 2014")

plt.scatter(m,K)
plt.savefig('mai2014m.jpg’)

plt.show()

plt.xlabel('gl-difu")
plt.ylabel('dire*cosu’)

plt.title('"Maio 2014")

ax=plt.gca()

ax.set_ylim([0,1000])
ax.set_xlim([0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)
plt.plot(ss,jj, color = 'K', linewidth = 4.0)
plt.savefig(‘'mai2014d.jpg")

plt.show()

A=mai_2015[:,4]-mai_2015[:,5]
B=mai_2015[:,6]*mai_2015[:,7]
m=mai_2015[:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title('Maio 2015")

plt.scatter(m,K)
plt.savefig('mai2015m.jpg’)

plt.show()
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plt.xlabel(‘gl-difu’)
plt.ylabel('dire*cosu’)

plt.title('Maio 2015")

ax=plt.gca()

ax.set_ylim(]0,1000])
ax.set_xlim(]0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color =K', linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig(‘'mai2015d.jpg")

plt.show()

A=mai_2016[:,4]-mai_2016[:,5]
B=mai_2016[:,6]*mai_2016[:,7]
m=mai_2016[:,3]

K=A-B

plt.xlabel('Minuto’)

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title('Maio 2016")

plt.scatter(m,K)
plt.savefig('mai2016m.jpg’)

plt.show()

plt.xlabel(‘gl-difu’)
plt.ylabel('dire*cosu’)

plt.title('Maio 2016")

ax=plt.gca()

ax.set_ylim([0,1000])
ax.set_xlim([0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig(‘'mai2016d.jpg")

plt.show()

A=mai_2017[:,4]-mai_2017[:,5]
B=mai_2017[:,6]*mai_2017[:,7]
m=mai_2017[:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title("Maio 2017")

plt.scatter(m,K)
plt.savefig('mai2017m.jpg’)

plt.show()

plt.xlabel(‘gl-difu’)
plt.ylabel('dire*cosu’)

plt.title('Maio 2017")

ax=plt.gca()

ax.set_ylim(]0,1000])
ax.set_xlim(]0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig('mai2017d.jpg’)

plt.show()
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#JUNHO
A=jun_2008[:,4]-jun_2008][:,5]
B=jun_2008[:,6]*jun_2008[:,7]
m=jun_2008[:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title("Junho 2008")

plt.scatter(m,K)
plt.savefig('jun2008m.jpg’)

plt.show()

plt.xlabel(‘gl-difu’)
plt.ylabel('dire*cosu’)

plt.title('Junho 2008")

ax=plt.gca()

ax.set_ylim([0,1000])
ax.set_xlim([0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color = 'k', linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig('jun2008d.jpg")

plt.show()

A=jun_2009[:,4]-jun_2009][:,5]
B=jun_2009[:,6]*jun_2009[:,7]
m=jun_2009[:,3]

K=A-B

plt.xlabel('Minuto’)

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title("Junho 2009")

plt.scatter(m,K)
plt.savefig(‘jun2009m.jpg’)

plt.show()

plt.xlabel(‘gl-difu’)
plt.ylabel('dire*cosu’)

plt.title("Junho 2009")

ax=plt.gca()

ax.set_ylim([0,1000])
ax.set_xlim([0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig('jun2009d.jpg")

plt.show()

A=jun_2010[:,4]-jun_2010[:,5]
B=jun_2010[:,6]*jun_2010[:,7]
m=jun_2010[:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title('Junho 2010

plt.scatter(m,K)
plt.savefig(‘jun2010m.jpg’)

plt.show()
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plt.xlabel(‘gl-difu’)
plt.ylabel('dire*cosu’)

plt.title('Junho 2010

ax=plt.gca()

ax.set_ylim(]0,1000])
ax.set_xlim(]0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color = 'k', linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig('jun2010d.jpg")

plt.show()

A=jun_2011[:,4]-jun_2011[:,5]
B=jun_2011[:,6]*jun_2011[:,7]
m=jun_2011[:,3]

K=A-B

plt.xlabel('Minuto’)

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title("Junho 2011")

plt.scatter(m,K)
plt.savefig('jun2011m.jpg’)

plt.show()

plt.xlabel(‘gl-difu’)
plt.ylabel('dire*cosu’)

plt.title("Junho 2011")

ax=plt.gca()

ax.set_ylim([0,1000])
ax.set_xlim([0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig('jun2011d.jpg’)

plt.show()

A=jun_2012[:,4]-jun_2012[:,5]
B=jun_2012[:,6]*jun_2012[:,7]
m=jun_2012[:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title("Junho 2012")

plt.scatter(m,K)
plt.savefig(‘jun2012m.jpg’)

plt.show()

plt.xlabel(‘gl-difu’)
plt.ylabel('dire*cosu’)

plt.title("Junho 2012")

ax=plt.gca()

ax.set_ylim(]0,1000])
ax.set_xlim(]0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color = 'k', linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig(‘jun2012d.jpg’)

plt.show()



A=jun_2013[:,4]-jun_2013[:,5]
B=jun_2013[:,6]*jun_2013[:,7]
m=jun_2013[:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title("Junho 2013")

plt.scatter(m,K)
plt.savefig('jun2013m.jpg’)

plt.show()

plt.xlabel(‘gl-difu’)
plt.ylabel('dire*cosu’)

plt.title('Junho 2013")

ax=plt.gca()

ax.set_ylim([0,1000])
ax.set_xlim([0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig('jun2013d.jpg")

plt.show()

A=jun_2014[:,4]-jun_2014[:,5]
B=jun_2014[:,6]*jun_2014[:,7]
m=jun_2014[:,3]

K=A-B

plt.xlabel('Minuto’)

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title("Junho 2014")

plt.scatter(m,K)
plt.savefig(‘jun2014m.jpg’)

plt.show()

plt.xlabel(‘gl-difu’)
plt.ylabel('dire*cosu’)

plt.title("Junho 2014")

ax=plt.gca()

ax.set_ylim([0,1000])
ax.set_xlim([0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig('jun2014d.jpg’)

plt.show()

A=jun_2015[:,4]-jun_2015[:,5]
B=jun_2015[:,6]*jun_2015[:,7]
m=jun_2015[:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title('Junho 2015")

plt.scatter(m,K)
plt.savefig(jun2015m.jpg’)

plt.show()
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plt.xlabel(‘gl-difu’)
plt.ylabel('dire*cosu’)

plt.title('Junho 2015")

ax=plt.gca()

ax.set_ylim(]0,1000])
ax.set_xlim(]0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color = 'k', linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig(‘'jun2015d.jpg")

plt.show()

A=jun_2016[:,4]-jun_2016[:,5]
B=jun_2016[:,6]*jun_2016[:,7]
m=jun_2016[:,3]

K=A-B

plt.xlabel('Minuto’)

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title("Junho 2016")

plt.scatter(m,K)
plt.savefig('jun2016m.jpg’)

plt.show()

plt.xlabel(‘gl-difu’)
plt.ylabel('dire*cosu’)

plt.title('Junho 2016")

ax=plt.gca()

ax.set_ylim([0,1000])
ax.set_xlim([0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig('jun2016d.jpg")

plt.show()

A=jun_2017[:,4]-jun_2017[:,5]
B=jun_2017[:,6]*jun_2017[:,7]
m=jun_2017[:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title("Junho 2017")

plt.scatter(m,K)
plt.savefig('jun2017m.jpg’)

plt.show()

plt.xlabel(‘gl-difu’)
plt.ylabel('dire*cosu’)

plt.title("Junho 2017")

ax=plt.gca()

ax.set_ylim(]0,1000])
ax.set_xlim(]0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color = k', linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig('jun2017d.jpg’)

plt.show()



#JULHO
A=jul_2008[:,4]-jul_2008[: 5]
B=jul_2008[:,6]*jul_2008[:,7]
m=jul_2008[:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title("Julho 2008")

plt.scatter(m,K)
plt.savefig(‘jul2008m.jpg’)

plt.show()

plt.xlabel(‘gl-difu’)
plt.ylabel('dire*cosu’)

plt.title("Julho 2008")

ax=plt.gca()

ax.set_ylim([0,1000])
ax.set_xlim([0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k’, linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig(‘jul2008d.jpg")

plt.show()

A=jul_2009[:,4]-jul_2009[:,5]
B=jul_2009[:,6]*jul_2009[:,7]
m=jul_2009][:,3]

K=A-B

plt.xlabel('Minuto’)

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title('Julho 2009")

plt.scatter(m,K)
plt.savefig(‘jul2009m.jpg’)

plt.show()

plt.xlabel(‘gl-difu’)
plt.ylabel('dire*cosu’)

plt.title("Julho 2009

ax=plt.gca()

ax.set_ylim([0,1000])
ax.set_xlim([0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color = 'k', linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig(‘jul2009d.jpg")

plt.show()

A=jul_2010[:,4]-jul_2010[:,5]
B=jul_2010[:,6]*jul_2010[:,7]
m=jul_2010[:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title("Julho 2010")

plt.scatter(m,K)
plt.savefig(‘jul2010m.jpg’)
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plt.show()

plt.xlabel(‘gl-difu’)
plt.ylabel('dire*cosu’)

plt.title("Julho 2010")

ax=plt.gca()

ax.set_ylim(]0,1000])
ax.set_xlim(]0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color = 'k', linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig(‘jul2010d.jpg’)

plt.show()

A=jul_2011]:,4]-jul_2011[:,5]
B=jul_2011[:,6]*jul_2011[:,7]
m=jul_2011[:,3]

K=A-B

plt.xlabel('Minuto’)

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title("Julho 2011")

plt.scatter(m,K)
plt.savefig(‘jul2011m.jpg’)

plt.show()

plt.xlabel(‘gl-difu’)
plt.ylabel('dire*cosu’)

plt.title("Julho 2011")

ax=plt.gca()

ax.set_ylim([0,1000])
ax.set_xlim([0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig(‘jul2011d.jpg")

plt.show()

A=jul_2012[:,4]-jul_2012[:,5]
B=jul_2012[:,6]1*jul_2012[:,7]
m=jul_2012[:,3]

K=A-B

plt.xlabel('Minuto’)

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title(‘"Julho 2012')

plt.scatter(m,K)
plt.savefig(‘jul2012m.jpg’)

plt.show()

plt.xlabel(‘gl-difu’)
plt.ylabel('dire*cosu’)

plt.title("Julho 2012")

ax=plt.gca()

ax.set_ylim(]0,1000])
ax.set_xlim(]0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)
plt.plot(ss,jj, color ='k', linewidth = 4.0)
plt.savefig(‘jul2012d.jpg")
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plt.show()

A=jul_2013[:,4]-jul_2013[:,5]
B=jul_2013[:,6]*jul_2013[:,7]
m=jul_2013][:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title("Julho 2013")

plt.scatter(m,K)
plt.savefig(‘jul2013m.jpg’)

plt.show()

plt.xlabel(‘gl-difu’)
plt.ylabel('dire*cosu’)

plt.title("Julho 2013")

ax=plt.gca()

ax.set_ylim([0,1000])
ax.set_xlim([0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k’, linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig(‘jul2013d.jpg")

plt.show()

A=jul_2014[:,4]-jul_2014[:,5]
B=jul_2014[:,6]*jul_2014[:,7]
m=jul_2014[:,3]

K=A-B

plt.xlabel('Minuto’)

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title("Julho 2014")

plt.scatter(m,K)
plt.savefig(‘jul2014m.jpg’)

plt.show()

plt.xlabel(‘gl-difu’)
plt.ylabel('dire*cosu’)

plt.title("Julho 2014")

ax=plt.gca()

ax.set_ylim([0,1000])
ax.set_xlim([0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig(‘jul2014d.jpg")

plt.show()

A=jul_2015[:,4]-jul_2015[:,5]
B=jul_2015[:,6]*jul_2015[:,7]
m=jul_2015[:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title("Julho 2015")

plt.scatter(m,K)
plt.savefig(‘jul2015m.jpg’)
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plt.show()

plt.xlabel(‘gl-difu’)
plt.ylabel('dire*cosu’)

plt.title("Julho 2015")

ax=plt.gca()

ax.set_ylim(]0,1000])
ax.set_xlim(]0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig(‘jul2015d.jpg’)

plt.show()

A=jul_2016[:,4]-jul_2016[:,5]
B=jul_2016[:,6]*jul_2016[:,7]
m=jul_2016[:,3]

K=A-B

plt.xlabel('Minuto’)

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title("Julho 2016")

plt.scatter(m,K)
plt.savefig(‘jul2016m.jpg’)

plt.show()

plt.xlabel(‘gl-difu’)
plt.ylabel('dire*cosu’)

plt.title("Julho 2016")

ax=plt.gca()

ax.set_ylim([0,1000])
ax.set_xlim([0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig(‘jul2016d.jpg")

plt.show()

A=jul_20171:,4]-jul_2017[:,5]
B=jul_2017[:,6]1*jul_2017[:,7]
m=jul_2017[:,3]

K=A-B

plt.xlabel('Minuto’)

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title(‘"Julho 2017")

plt.scatter(m,K)
plt.savefig(‘jul2017m.jpg’)

plt.show()

plt.xlabel(‘gl-difu’)
plt.ylabel('dire*cosu’)

plt.title("Julho 2017")

ax=plt.gca()

ax.set_ylim(]0,1000])
ax.set_xlim(]0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)
plt.plot(ss,jj, color ='k', linewidth = 4.0)
plt.savefig(‘jul2017d.jpg")
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plt.show()
A=jul_2008[:,4]-jul_2008[:,5]
B=jul_2008[:,6]*jul_2008[:,7]
m=jul_2008J:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title("Julho 2008")

plt.scatter(m,K)
plt.savefig(‘jul2008m.jpg’)

plt.show()

plt.xlabel(‘gl-difu’)
plt.ylabel('dire*cosu’)

plt.title('Julho 2008")

ax=plt.gca()

ax.set_ylim([0,1000])
ax.set_xlim([0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig(‘jul2008d.jpg")

plt.show()

A=jul_2009[:,4]-jul_2009[:,5]
B=jul_2009[:,6]*jul_2009[:,7]
m=jul_2009[:,3]

K=A-B

plt.xlabel('Minuto’)

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title("Julho 2009")

plt.scatter(m,K)
plt.savefig(‘jul2009m.jpg’)

plt.show()

plt.xlabel(‘gl-difu’)
plt.ylabel('dire*cosu’)

plt.title("Julho 2009

ax=plt.gca()

ax.set_ylim([0,1000])
ax.set_xlim([0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color = 'k', linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig(‘jul2009d.jpg")

plt.show()

A=jul_2010[:,4]-jul_2010[:,5]
B=jul_2010[:,6]*jul_2010[:,7]
m=jul_2010[:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title('Julho 2010")

plt.scatter(m,K)
plt.savefig(‘jul2010m.jpg’)

plt.show()
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plt.xlabel(‘gl-difu’)
plt.ylabel('dire*cosu’)

plt.title("Julho 2010")

ax=plt.gca()

ax.set_ylim(]0,1000])
ax.set_xlim(]0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color =K', linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig(‘jul2010d.jpg’)

plt.show()

A=jul_2011[:,4]-jul_2011[:,5]
B=jul_2011[:,6]*jul_2011[:,7]
m=jul_2011[:,3]

K=A-B

plt.xlabel('Minuto’)

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title("Julho 2011")

plt.scatter(m,K)
plt.savefig(‘jul2011m.jpg’)

plt.show()

plt.xlabel(‘gl-difu’)
plt.ylabel('dire*cosu’)

plt.title("Julho 2011")

ax=plt.gca()

ax.set_ylim([0,1000])
ax.set_xlim([0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color = 'k', linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig(‘jul2011d.jpg")

plt.show()

A=jul_2012[:,4]-jul_2012[:,5]
B=jul_2012[:,6]*jul_2012[:,7]
m=jul_2012[:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title("Julho 2012")

plt.scatter(m,K)
plt.savefig(‘jul2012m.jpg’)

plt.show()

plt.xlabel(‘gl-difu’)
plt.ylabel('dire*cosu’)

plt.title("Julho 2012")

ax=plt.gca()

ax.set_ylim(]0,1000])
ax.set_xlim(]0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig(‘jul2012d.jpg")

plt.show()
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A=jul_2013[:,4]-jul_2013[:,5]
B=jul_2013[:,6]*jul_2013[:,7]
m=jul_2013][:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title("Julho 2013")

plt.scatter(m,K)
plt.savefig(‘jul2013m.jpg’)

plt.show()

plt.xlabel(‘gl-difu’)
plt.ylabel('dire*cosu’)

plt.title(Julho 2013")

ax=plt.gca()

ax.set_ylim([0,1000])
ax.set_xlim([0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig(‘jul2013d.jpg")

plt.show()

A=jul_2014[:,4]-jul_2014[:,5]
B=jul_2014[:,6]*jul_2014[:,7]
m=jul_2014[:,3]

K=A-B

plt.xlabel('Minuto’)

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title("Julho 2014")

plt.scatter(m,K)
plt.savefig(‘jul2014m.jpg’)

plt.show()

plt.xlabel(‘gl-difu’)
plt.ylabel('dire*cosu’)

plt.title("Julho 2014")

ax=plt.gca()

ax.set_ylim([0,1000])
ax.set_xlim([0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color = 'k', linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig(‘jul2014d.jpg")

plt.show()

A=jul_2015[:,4]-jul_2015[:,5]
B=jul_2015[:,6]*jul_2015[:,7]
m=jul_2015[:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title(Julho 2015")

plt.scatter(m,K)
plt.savefig(‘jul2015m.jpg’)

plt.show()
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plt.xlabel(‘gl-difu’)
plt.ylabel('dire*cosu’)

plt.title("Julho 2015")

ax=plt.gca()

ax.set_ylim(]0,1000])
ax.set_xlim(]0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color =K', linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig(‘jul2015d.jpg’)

plt.show()

A=jul_2016[:,4]-jul_2016[:,5]
B=jul_2016[:,6]*jul_2016[:,7]
m=jul_2016[:,3]

K=A-B

plt.xlabel('Minuto’)

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title("Julho 2016")

plt.scatter(m,K)
plt.savefig(‘jul2016m.jpg’)

plt.show()

plt.xlabel(‘gl-difu’)
plt.ylabel('dire*cosu’)

plt.title('Julho 2016")

ax=plt.gca()

ax.set_ylim([0,1000])
ax.set_xlim([0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig(‘jul2016d.jpg")

plt.show()

A=jul_20171:,4]-jul_2017[:,5]
B=jul_2017[:,6]*jul_2017[:,7]
m=jul_2017[:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title("Julho 2017")

plt.scatter(m,K)
plt.savefig(‘jul2017m.jpg’)

plt.show()

plt.xlabel(‘gl-difu’)
plt.ylabel('dire*cosu’)

plt.title("Julho 2017")

ax=plt.gca()

ax.set_ylim(]0,1000])
ax.set_xlim(]0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig(‘jul2017d.jpg")

plt.show()
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#AGOSTO
A=ago_2008][:,4]-ago_2008[:,5]
B=ago_2008J:,6]*ago_2008[:,7]
m=ago_2008[:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title('Agosto 2008")

plt.scatter(m,K)
plt.savefig('ago2008m.jpg’)

plt.show()

plt.xlabel(‘gl-difu’)
plt.ylabel('dire*cosu’)

plt.title('Agosto 2008")

ax=plt.gca()

ax.set_ylim([0,1000])
ax.set_xlim([0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)
plt.plot(ss,jj, color = 'K', linewidth = 4.0)
plt.savefig(‘ago2008d.jpg")

plt.show()

A=ago_2009][:,4]-ago_2009[:,5]
B=ago_2009[:,6]*ago_2009[:,7]
m=ago_2009[:,3]

K=A-B

plt.xlabel('Minuto’)

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title('Agosto 2009")

plt.scatter(m,K)
plt.savefig(‘ago2009m.jpg")

plt.show()

plt.xlabel(‘gl-difu’)
plt.ylabel('dire*cosu’)

plt.title("Agosto 2009

ax=plt.gca()

ax.set_ylim([0,1000])
ax.set_xlim([0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig(‘ago2009d.jpg")

plt.show()

A=ago_2010[:,4]-ago_2010[:,5]
B=ago_2010[:,6]*ago_2010[:,7]
m=ago_2010[:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title('Agosto 2010")

plt.scatter(m,K)
plt.savefig('ago2010m.jpg’)
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plt.show()

plt.xlabel(‘gl-difu’)
plt.ylabel('dire*cosu’)

plt.title('Agosto 2010")

ax=plt.gca()

ax.set_ylim(]0,1000])
ax.set_xlim(]0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='K', linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig('ago2010d.jpg’)

plt.show()

A=ago_2011][:,4]-ago_2011[:,5]
B=ago_2011[:,6]*ago_2011[:,7]
m=ago_2011[:,3]

K=A-B

plt.xlabel('Minuto’)

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title("Agosto 2011")

plt.scatter(m,K)
plt.savefig('ago2011m.jpg’)

plt.show()

plt.xlabel('gl-difu’)
plt.ylabel('dire*cosu’)

plt.title('Agosto 2011")

ax=plt.gca()

ax.set_ylim([0,1000])
ax.set_xlim([0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig(‘ago2011d.jpg")

plt.show()

A=ago_2012[:,4]-ago_2012[:,5]
B=ago_2012[:,6]*ago_2012[:,7]
m=ago_2012[:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title('Agosto 2012")

plt.scatter(m,K)
plt.savefig(‘ago2012m.jpg’)

plt.show()

plt.xlabel(‘gl-difu’)
plt.ylabel('dire*cosu’)

plt.title('Agosto 2012")

ax=plt.gca()

ax.set_ylim(]0,1000])
ax.set_xlim(]0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)
plt.plot(ss,jj, color ='k', linewidth = 4.0)
plt.savefig(‘ago2012d.jpg’)
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plt.show()

A=ago_2013[:,4]-ago_2013[:,5]
B=ago_2013[:,6]*ago_2013[:,7]
m=ago_2013[:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title('Agosto 2013")

plt.scatter(m,K)
plt.savefig('ago2013m.jpg’)

plt.show()

plt.xlabel(‘gl-difu’)
plt.ylabel('dire*cosu’)

plt.title('Agosto 2013")

ax=plt.gca()

ax.set_ylim([0,1000])
ax.set_xlim([0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)
plt.plot(ss,jj, color = 'K', linewidth = 4.0)
plt.savefig(‘ago2013d.jpg")

plt.show()

A=ago_2014[:,4]-ago_2014[:,5]
B=ago_2014[:,6]*ago_2014[:,7]
m=ago_2014[:,3]

K=A-B

plt.xlabel('Minuto’)

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title('Agosto 2014")

plt.scatter(m,K)
plt.savefig(‘ago2014m.jpg’)

plt.show()

plt.xlabel(‘gl-difu’)
plt.ylabel('dire*cosu’)

plt.title("Agosto 2014")

ax=plt.gca()

ax.set_ylim([0,1000])
ax.set_xlim([0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig(‘ago2014d.jpg’)

plt.show()

A=ago_2015[:,4]-ago_2015[:,5]
B=ago_2015]:,6]*ago_2015[:,7]
m=ago_2015[:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title('Agosto 2015")

plt.scatter(m,K)
plt.savefig('ago2015m.jpg’)
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plt.show()

plt.xlabel(‘gl-difu’)
plt.ylabel('dire*cosu’)

plt.title('Agosto 2015")

ax=plt.gca()

ax.set_ylim([0,1000])
ax.set_xlim(]0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='K', linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig(‘ago2015d.jpg’)

plt.show()

A=ago_2016[:,4]-ago_2016[:,5]
B=ago_2016[:,6]*ago_2016]:,7]
m=ago_2016[:,3]

K=A-B

plt.xlabel('Minuto’)

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title("Agosto 2016")

plt.scatter(m,K)
plt.savefig('ago2016m.jpg’)

plt.show()

plt.xlabel('gl-difu’)
plt.ylabel('dire*cosu’)

plt.title("Agosto 2016")

ax=plt.gca()

ax.set_ylim([0,1000])
ax.set_xlim([0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig(‘ago2016d.jpg")

plt.show()

A=ago_2017[:,4]-ago_2017[:,5]
B=ago_2017[:,6]*ago_2017[:,7]
m=ago_2017[:,3]

K=A-B

plt.xlabel('Minuto’)

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title('Agosto 2017")

plt.scatter(m,K)
plt.savefig(‘ago2017m.jpg’)

plt.show()

plt.xlabel(‘gl-difu’)
plt.ylabel('dire*cosu’)

plt.title('Agosto 2017")

ax=plt.gca()

ax.set_ylim(]0,1000])
ax.set_xlim(]0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)
plt.plot(ss,jj, color ='k', linewidth = 4.0)
plt.savefig('ago2017d.jpg’)
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plt.show()

#SETEMBRO
A=set_2008][:,4]-set_2008[:,5]
B=set_2008][:,6]*set_2008]:,7]
m=set_2008][:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title('Setembro 2008")
plt.scatter(m,K)
plt.savefig('set2008m.jpg’)

plt.show()

plt.xlabel(‘gl-difu’)
plt.ylabel('dire*cosu’)
plt.title("Setembro 2008")

ax=plt.gca()

ax.set_ylim([0,1000])
ax.set_xlim([0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig('set2008d.jpg")

plt.show()

A=set_2009[:,4]-set_2009[:,5]
B=set_2009][:,6]*set_2009[:,7]
m=set_2009[:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title('Setembro 2009")
plt.scatter(m,K)
plt.savefig('set2009m.jpg")

plt.show()

plt.xlabel('gl-difu’)
plt.ylabel('dire*cosu’)
plt.title("Setembro 2009°)

ax=plt.gca()

ax.set_ylim([0,1000])
ax.set_xlim([0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig('set2009d.jpg")

plt.show()

A=set_2010[:,4]-set_2010[:,5]
B=set_2010[:,6]*set_2010[:,7]
m=set_2010[:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title('Setembro 2010")
plt.scatter(m,K)
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plt.savefig('set2010m.jpg’)
plt.show()

plt.xlabel(‘gl-difu’)
plt.ylabel('dire*cosu’)
plt.title('Setembro 2010")

ax=plt.gca()

ax.set_ylim(]0,1000])
ax.set_xlim(]0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig('set2010d.jpg’)

plt.show()

A=set 2011[:,4]-set_2011[:,5]
B=set_2011[:,6]*set_2011[:,7]
m=set_2011[:,3]

K=A-B

plt.xlabel('Minuto’)

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title('Setembro 2011")
plt.scatter(m,K)
plt.savefig(‘set2011m.jpg’)

plt.show()

plt.xlabel(‘gl-difu’)
plt.ylabel('dire*cosu’)
plt.title("Setembro 2011")

ax=plt.gca()

ax.set_ylim([0,1000])
ax.set_xlim([0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig(‘set2011d.jpg’)

plt.show()

A=set_2012[:,4]-set_2012[:,5]
B=set_2012[:,6]*set_2012[:,7]
m=set_2012[:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title('Setembro 2012")
plt.scatter(m,K)
plt.savefig(‘set2012m.jpg’)

plt.show()

plt.xlabel('gl-difu’)
plt.ylabel('dire*cosu’)

plt.title('Setembro 2012")

ax=plt.gca()

ax.set_ylim(]0,1000])
ax.set_xlim(]0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)
plt.plot(ss,jj, color ='k', linewidth = 4.0)
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plt.savefig(‘set2012d.jpg’)
plt.show()

A=set_2013[:,4]-set_2013[:,5]
B=set_2013[:,6]*set_2013[:,7]
m=set_2013[:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title('Setembro 2013")
plt.scatter(m,K)
plt.savefig('set2013m.jpg’)

plt.show()

plt.xlabel(‘gl-difu’)
plt.ylabel('dire*cosu’)
plt.title("Setembro 2013")

ax=plt.gca()

ax.set_ylim([0,1000])
ax.set_xlim([0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig('set2013d.jpg")

plt.show()

A=set_2014[:,4]-set_2014[:,5]
B=set_2014[:,6]*set_2014[:,7]
m=set_2014[:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title('Setembro 2014")
plt.scatter(m,K)
plt.savefig(‘set2014m.jpg’)

plt.show()

plt.xlabel('gl-difu’)
plt.ylabel('dire*cosu’)
plt.title("Setembro 2014")

ax=plt.gca()

ax.set_ylim([0,1000])
ax.set_xlim([0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig(‘'set2014d.jpg")

plt.show()

A=set_2015[:,4]-set_2015[:,5]
B=set_2015[:,6]*set_2015[:,7]
m=set_2015[:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title('Setembro 2015")
plt.scatter(m,K)
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plt.savefig('set2015m.jpg’)
plt.show()

plt.xlabel(‘gl-difu’)
plt.ylabel('dire*cosu’)
plt.title('Setembro 2015")

ax=plt.gca()

ax.set_ylim(]0,1000])
ax.set_xlim(]0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig(‘set2015d.jpg’)

plt.show()

A=set_2016[:,4]-set_2016[:,5]
B=set_2016[:,6]*set_2016[:,7]
m=set_2016[:,3]

K=A-B

plt.xlabel('Minuto’)

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title('Setembro 2016")
plt.scatter(m,K)
plt.savefig(‘set2016m.jpg’)

plt.show()

plt.xlabel(‘gl-difu’)
plt.ylabel('dire*cosu’)
plt.title("Setembro 2016")

ax=plt.gca()

ax.set_ylim([0,1000])
ax.set_xlim([0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig('set2016d.jpg")

plt.show()

A=set_2017[:,4]-set_2017[:,5]
B=set_2017[:,6]*set_2017[:,7]
m=set_2017[:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title('Setembro 2017")
plt.scatter(m,K)
plt.savefig(‘set2017m.jpg’)

plt.show()

plt.xlabel('gl-difu’)
plt.ylabel('dire*cosu’)

plt.title('Setembro 2017")

ax=plt.gca()

ax.set_ylim(]0,1000])
ax.set_xlim(]0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)
plt.plot(ss,jj, color ='k', linewidth = 4.0)

102



plt.savefig('set2017d.jpg")
plt.show()

#OUTUBRO
A=out_2008[:,4]-out_2008[:,5]
B=out_2008[:,6]*out_2008[:,7]
m=out_2008[:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title('Outubro 2008")

plt.scatter(m,K)
plt.savefig(‘'out2008m.jpg")

plt.show()

plt.xlabel('gl-difu’)
plt.ylabel('dire*cosu’)

plt.title("Outubro 2008")

ax=plt.gca()

ax.set_ylim([0,1000])
ax.set_xlim([0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig(‘'out2008d.jpg")

plt.show()

A=out_2009][:,4]-out_2009[:,5]
B=out_2009[:,6]*out_2009][:,7]
m=out_2009[:,3]

K=A-B

plt.xlabel('Minuto')

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title('Outubro 2009")

plt.scatter(m,K)
plt.savefig(‘'out2009m.jpg")

plt.show()

plt.xlabel('gl-difu’)
plt.ylabel('dire*cosu’)

plt.title("Outubro 2009")

ax=plt.gca()

ax.set_ylim([0,1000])
ax.set_xlim(]0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig(‘'out2009d.jpg")

plt.show()

A=out_2010[:,4]-out_2010[:,5]
B=out_2010[:,6]*out_2010[:,7]
m=out_2010[:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title('Outubro 2010")
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plt.scatter(m,K)
plt.savefig(‘'out2010m.jpg’)
plt.show()

plt.xlabel(‘gl-difu’)
plt.ylabel('dire*cosu’)

plt.title('Outubro 2010")

ax=plt.gca()

ax.set_ylim(]0,1000])
ax.set_xlim(]0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig(‘'out2010d.jpg’)

plt.show()

A=out_2011[:,4]-out_2011[:,5]
B=out_2011[:,6]*out_2011][:,7]
m=out_2011[:,3]

K=A-B

plt.xlabel('Minuto’)

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title('Outubro 2011")

plt.scatter(m,K)
plt.savefig(‘out2011m.jpg")

plt.show()

plt.xlabel('gl-difu’)
plt.ylabel('dire*cosu’)

plt.title("Outubro 2011")

ax=plt.gca()

ax.set_ylim([0,1000])
ax.set_xlim(]0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig(‘'out2011d.jpg’)

plt.show()

A=out_2012[:,4]-out_2012[:,5]
B=out_2012[:,6]*out_2012[:,7]
m=out_2012[:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title('Outubro 2012")

plt.scatter(m,K)
plt.savefig(‘out2012m.jpg")

plt.show()

plt.xlabel('gl-difu’)
plt.ylabel('dire*cosu’)

plt.title('Outubro 2012")

ax=plt.gca()

ax.set_ylim(]0,1000])
ax.set_xlim(]0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)
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plt.plot(ss,jj, color = 'k', linewidth = 4.0)
plt.savefig(‘out2012d.jpg’)
plt.show()

A=out_2013[:,4]-out_2013[:,5]
B=out_2013[:,6]*out_2013[:,7]
m=out_2013[:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title('Outubro 2013")

plt.scatter(m,K)
plt.savefig(‘'out2013m.jpg’)

plt.show()

plt.xlabel('gl-difu’)
plt.ylabel('dire*cosu’)

plt.title("Outubro 2013")

ax=plt.gca()

ax.set_ylim([0,1000])
ax.set_xlim([0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig(‘'out2013d.jpg")

plt.show()

A=out_2014][:,4]-out_2014[:,5]
B=out_2014[:,6]*out_2014][:,7]
m=out_2014[:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title('Outubro 2014")

plt.scatter(m,K)
plt.savefig(‘out2014m.jpg")

plt.show()

plt.xlabel('gl-difu’)
plt.ylabel('dire*cosu’)

plt.title("Outubro 2014")

ax=plt.gca()

ax.set_ylim([0,1000])
ax.set_xlim(]0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)
plt.plot(ss,jj, color ='k', linewidth = 4.0)
plt.savefig(‘out2014d.jpg")

plt.show()

A=out_2015[:,4]-out_2015[:,5]
B=out_2015[:,6]*out_2015[:,7]
m=out_2015[:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title('Outubro 2015")
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plt.scatter(m,K)
plt.savefig(‘'out2015m.jpg")
plt.show()

plt.xlabel(‘gl-difu’)
plt.ylabel('dire*cosu’)

plt.title('Outubro 2015")

ax=plt.gca()

ax.set_ylim(]0,1000])
ax.set_xlim(]0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)
plt.plot(ss,jj, color ='k', linewidth = 4.0)
plt.savefig(‘'out2015d.jpg’)

plt.show()

A=out_2016[:,4]-out_2016[:,5]
B=out_2016[:,6]*out_2016[:,7]
m=out_2016[:,3]

K=A-B

plt.xlabel('Minuto’)

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title('Outubro 2016")

plt.scatter(m,K)
plt.savefig(‘out2016m.jpg")

plt.show()

plt.xlabel('gl-difu’)
plt.ylabel('dire*cosu’)

plt.title("Outubro 2016")

ax=plt.gca()

ax.set_ylim([0,1000])
ax.set_xlim(]0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)
plt.plot(ss,jj, color = 'k', linewidth = 4.0)
plt.savefig(‘'out2016d.jpg")

plt.show()

A=out_2017[:,4]-out_2017[:,5]
B=out_2017[:,6]*out_2017[:,7]
m=out_2017[:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title('Outubro 2017")

plt.scatter(m,K)
plt.savefig(‘out2017m.jpg")

plt.show()

plt.xlabel('gl-difu’)
plt.ylabel('dire*cosu’)

plt.title('Outubro 2017")

ax=plt.gca()

ax.set_ylim(]0,1000])
ax.set_xlim(]0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)

106



plt.plot(ss,jj, color = 'k', linewidth = 4.0)
plt.savefig(‘out2017d.jpg’)
plt.show()

#NOVEMBRO
A=nov_2008[:,4]-nov_2008[:,5]
B=nov_2008[:,6]*nov_2008[:,7]
m=nov_2008]:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title('Novembro 2008")
plt.scatter(m,K)
plt.savefig(‘'nov2008m.jpg")

plt.show()

plt.xlabel('gl-difu’)
plt.ylabel('dire*cosu’)
plt.title(Novembro 2008")

ax=plt.gca()

ax.set_ylim([0,1000])
ax.set_xlim(]0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig('nov2008d.jpg’)

plt.show()

A=nov_2009[:,4]-nov_2009[:,5]
B=nov_2009][:,6]*nov_2009[:,7]
m=nov_2009[:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title((Novembro 2009")
plt.scatter(m,K)
plt.savefig('nov2009m.jpg")

plt.show()

plt.xlabel('gl-difu’)
plt.ylabel('dire*cosu’)
plt.title('Novembro 2009")

ax=plt.gca()

ax.set_ylim(]0,1000])
ax.set_xlim(]0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color = k', linewidth = 4.0)
plt.plot(ss,jj, color ='k', linewidth = 4.0)
plt.savefig('nov2009d.jpg")

plt.show()

A=nov_2010[:,4]-nov_2010[:,5]
B=nov_2010[:,6]*nov_2010[:,7]
m=nov_2010[:,3]

K=A-B

plt.xlabel('Minuto")
plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
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plt.title('(Novembro 2010")
plt.scatter(m,K)
plt.savefig('nov2010m.jpg’)
plt.show()

plt.xlabel('gl-difu’)
plt.ylabel('dire*cosu’)
plt.title((Novembro 2010")

ax=plt.gca()

ax.set_ylim(]0,1000])
ax.set_xlim([0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color = k', linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig('nov2010d.jpg’)

plt.show()

A=nov_2011[:,4]-nov_2011[:,5]
B=nov_2011[:,6]*nov_2011[:,7]
m=nov_2011[:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title('Novembro 2011")
plt.scatter(m,K)
plt.savefig('nov2011m.jpg’)

plt.show()

plt.xlabel('gl-difu’)
plt.ylabel('dire*cosu’)
plt.title(Novembro 2011")

ax=plt.gca()

ax.set_ylim(]0,1000])
ax.set_xlim(]0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig('nov2011d.jpg’)

plt.show()

A=nov_2012[:,4]-nov_2012[:,5]
B=nov_2012[:,6]*nov_2012[:,7]
m=nov_2012][:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title('Novembro 2012")
plt.scatter(m,K)
plt.savefig('nov2012m.jpg’)

plt.show()

plt.xlabel('gl-difu’)
plt.ylabel('dire*cosu’)
plt.title('(Novembro 2012")
ax=plt.gca()
ax.set_ylim(]0,1000])
ax.set_xlim(]0,1000])
plt.scatter(A,B)
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plt.plot(rr,tt, color = k', linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig('nov2012d.jpg’)

plt.show()

A=nov_2013[:,4]-nov_2013[:,5]
B=nov_2013[:,6]*nov_2013[:,7]
m=nov_2013]:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title('Novembro 2013")
plt.scatter(m,K)
plt.savefig('nov2013m.jpg’)

plt.show()

plt.xlabel('gl-difu’)
plt.ylabel('dire*cosu’)
plt.title(Novembro 2013")

ax=plt.gca()

ax.set_ylim([0,1000])
ax.set_xlim(]0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color = k', linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig('nov2013d.jpg’)

plt.show()

A=nov_2014[:,4]-nov_2014[:,5]
B=nov_2014[:,6]*nov_2014[:,7]
m=nov_2014[:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title('Novembro 2014")
plt.scatter(m,K)
plt.savefig('nov2014m.jpg’)

plt.show()

plt.xlabel('gl-difu’)
plt.ylabel('dire*cosu’)
plt.title('Novembro 2014")

ax=plt.gca()

ax.set_ylim(]0,1000])
ax.set_xlim(]0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color = 'k', linewidth = 4.0)
plt.plot(ss,jj, color ='k', linewidth = 4.0)
plt.savefig('nov2014d.jpg’)

plt.show()

A=nov_2015[:,4]-nov_2015]:,5]
B=nov_2015[:,6]*nov_2015[:,7]
m=nov_2015[:,3]

K=A-B

plt.xlabel('Minuto")
plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
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plt.title('(Novembro 2015")
plt.scatter(m,K)
plt.savefig('nov2015m.jpg’)
plt.show()

plt.xlabel('gl-difu’)
plt.ylabel('dire*cosu’)
plt.title((Novembro 2015")

ax=plt.gca()

ax.set_ylim(]0,1000])
ax.set_xlim([0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig('nov2015d.jpg’)

plt.show()

A=nov_2016[:,4]-nov_2016[:,5]
B=nov_2016[:,6]*nov_2016[:,7]
m=nov_2016[:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title('(Novembro 2016")
plt.scatter(m,K)
plt.savefig('nov2016m.jpg’)

plt.show()

plt.xlabel('gl-difu’)
plt.ylabel('dire*cosu’)
plt.title(Novembro 2016")

ax=plt.gca()

ax.set_ylim(]0,1000])
ax.set_xlim(]0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig('nov2016d.jpg’)

plt.show()

A=nov_2017[:,4]-nov_2017[:,5]
B=nov_2017[:,6]*nov_2017[:,7]
m=nov_2017[:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title('Novembro 2017")
plt.scatter(m,K)
plt.savefig('nov2017m.jpg’)

plt.show()

plt.xlabel('gl-difu’)
plt.ylabel('dire*cosu’)
plt.title('(Novembro 2017")
ax=plt.gca()
ax.set_ylim(]0,1000])
ax.set_xlim(]0,1000])
plt.scatter(A,B)
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plt.plot(rr,tt, color ='k', linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig('nov2017d.jpg’)

plt.show()

#DEZEMBRO
A=dez_2008][:,4]-dez_2008][:,5]
B=dez_2008[:,6]*dez_2008[:,7]
m=dez_2008[:,3]

K=A-B

plt.xlabel('Minuto')

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title('Dezembro 2008')
plt.scatter(m,K)
plt.savefig('dez2008m.jpg")

plt.show()

plt.xlabel('gl-difu’)
plt.ylabel('dire*cosu’)
plt.title('Dezembro 2008")

ax=plt.gca()

ax.set_ylim(]0,1000])
ax.set_xlim(]0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig('dez2008d.jpg")

plt.show()

A=dez_2009[:,4]-dez_2009][:,5]
B=dez_2009][:,6]*dez_2009[:,7]
m=dez_2009[:,3]

K=A-B

plt.xlabel('Minuto')

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title('Dezembro 2009")
plt.scatter(m,K)
plt.savefig('dez2009m.jpg")

plt.show()

plt.xlabel('gl-difu’)
plt.ylabel('dire*cosu’)
plt.title('Dezembro 2009

ax=plt.gca()

ax.set_ylim([0,1000])
ax.set_xlim(]0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig('dez2009d.jpg’)

plt.show()

A=dez_2010[:,4]-dez_2010[:,5]
B=dez_2010[:,6]*dez_2010[:,7]
m=dez_2010[:,3]

K=A-B

plt.xlabel('Minuto")
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plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title('Dezembro 2010%)
plt.scatter(m,K)
plt.savefig('dez2010m.jpg’)

plt.show()

plt.xlabel('gl-difu’)
plt.ylabel('dire*cosu’)
plt.title('Dezembro 2010")

ax=plt.gca()

ax.set_ylim([0,1000])
ax.set_xlim([0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig('dez2010d.jpg’)

plt.show()

A=dez_2011[:,4]-dez_2011][:,5]
B=dez_2011[:,6]*dez_2011[:,7]
m=dez_2011[:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title('Dezembro 2011")
plt.scatter(m,K)
plt.savefig('dez2011m.jpg’)

plt.show()

plt.xlabel('gl-difu’)
plt.ylabel('dire*cosu’)
plt.title('Dezembro 2011")

ax=plt.gca()

ax.set_ylim(]0,1000])
ax.set_xlim(]0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig('dez2011d.jpg’)

plt.show()

A=dez_2012[:,4]-dez_2012[:,5]
B=dez_2012[:,6]*dez_2012[:,7]
m=dez_2012][:,3]

K=A-B

plt.xlabel('Minuto')

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title('Dezembro 2012")
plt.scatter(m,K)
plt.savefig('dez2012m.jpg’)

plt.show()

plt.xlabel('gl-difu’)
plt.ylabel('dire*cosu’)
plt.title('Dezembro 2012")
ax=plt.gca()
ax.set_ylim([0,1000])
ax.set_xlim([0,1000])

112



plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig('dez2012d.jpg’)

plt.show()

A=dez_2013[:,4]-dez_2013[:,5]
B=dez_2013[:,6]*dez_2013[:,7]
m=dez_2013[:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title('Dezembro 2013)
plt.scatter(m,K)
plt.savefig('dez2013m.jpg")

plt.show()

plt.xlabel('gl-difu’)
plt.ylabel('dire*cosu’)
plt.title('Dezembro 2013")

ax=plt.gca()

ax.set_ylim(]0,1000])
ax.set_xlim(]0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig('dez2013d.jpg’)

plt.show()

A=dez_2014[:,4]-dez_2014][:,5]
B=dez_2014][:,6]*dez_2014[:,7]
m=dez_2014]:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title('Dezembro 2014")
plt.scatter(m,K)
plt.savefig('dez2014m.jpg")

plt.show()

plt.xlabel('gl-difu’)
plt.ylabel('dire*cosu’)
plt.title('Dezembro 2014")

ax=plt.gca()

ax.set_ylim(]0,1000])
ax.set_xlim(]0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig('dez2014d.jpg’)

plt.show()

A=dez_2015[:,4]-dez_2015[:,5]
B=dez_2015[:,6]*dez_2015]:,7]
m=dez_2015[:,3]

K=A-B

plt.xlabel('Minuto")
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plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title('Dezembro 2015)
plt.scatter(m,K)
plt.savefig('dez2015m.jpg’)

plt.show()

plt.xlabel('gl-difu’)
plt.ylabel('dire*cosu’)
plt.title('Dezembro 2015")

ax=plt.gca()

ax.set_ylim(]0,1000])
ax.set_xlim([0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig('dez2015d.jpg’)

plt.show()

A=dez_2016[:,4]-dez_2016[:,5]
B=dez_2016[:,6]*dez_2016[:,7]
m=dez_2016[:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title('Dezembro 2016')
plt.scatter(m,K)
plt.savefig('dez2016m.jpg")

plt.show()

plt.xlabel('gl-difu’)
plt.ylabel('dire*cosu’)
plt.title('Dezembro 2016")

ax=plt.gca()

ax.set_ylim(]0,1000])
ax.set_xlim(]0,1000])

plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig('dez2016d.jpg’)

plt.show()

A=dez_2017[:,4]-dez_2017[:,5]
B=dez_2017[:,6]*dez_2017[:,7]
m=dez_2017]:,3]

K=A-B

plt.xlabel('Minuto')

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title('Dezembro 2017")
plt.scatter(m,K)
plt.savefig('dez2017m.jpg’)

plt.show()

plt.xlabel('gl-difu’)
plt.ylabel('dire*cosu’)
plt.title('Dezembro 2017")
ax=plt.gca()
ax.set_ylim([0,1000])
ax.set_xlim([0,1000])
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plt.scatter(A,B)

plt.plot(rr,tt, color ='k', linewidth = 4.0)
plt.plot(ss,jj, color =K', linewidth = 4.0)
plt.savefig('dez2017d.jpg’)

plt.show()

T A A A
i

#GERAL - JANEIROS
al=jan_2008J:,4]-jan_2008[:,5]
a2=jan_2008J:,6]-jan_2008[:,7]
bl=jan_2009[:,4]-jan_2009[:,5]
b2=jan_2009[:,6]-jan_2009[:,7]
cl=jan_2010[:,4]-jan_2010[:,5]
c2=jan_2010[:,6]-jan_2010[:,7]
dl=jan_2011[:,4]-jan_2011[:,5]
d2=jan_2011[:,6]-jan_2011[:,7]
el=jan_2012[:4]-jan_2012[:,5]
e2=jan_2012[:,6]-jan_2012[:,7]
fl=jan_2013[:,4]-jan_2013[:,5]
f2=jan_2013[:,6]-jan_2013[:,7]
gl=jan_2014[:,4]-jan_2014][:,5]
g2=jan_2014[:,6]-jan_2014[:,7]
hl=jan_2015[:,4]-jan_2015[:,5]
h2=jan_2015[:,6]-jan_2015[:,7]
il=jan_2016[:,4]-jan_2016[:,5]
i2=jan_2016[:,6]-jan_2016[:,7]
jl=jan_2017[:,4]-jan_2017[:,5]
j2=jan_2017[:,6]-jan_2017[:,7]
plt.xlabel('gl-difu’)

plt.ylabel('dire*cosu’)

plt.title("Janeiros 2008-2017")

ax=plt.gca()

ax.set_ylim([0,1000])

ax.set_xlim(]0,1000])

plt.plot(al,a2, 'bs', markersize=2, label="2008")
plt.plot(b1,b2, 'ys', markersize=1, label="2009")
plt.plot(cl,c2, 'gs',markersize=0.5, label="2010")
plt.plot(d1,d2, 'rs', markersize=2, label="2011")
plt.plot(el,e2, 'cs', markersize=1, label="2012")
plt.plot(f1,f2, 'ms',markersize=0.5, label="2013")
plt.plot(gl,92, 'ks', markersize=2, label="2014")
plt.plot(h1,h2, 'bx’, markersize=1, label="2015")
plt.plot(il,i2, 'kx',markersize=0.5, label="2016")
plt.plot(j1,j2, 'rx',markersize=0.5, label="2017")
plt.legend()

plt.plot(rr,tt, color ='k', linewidth = 3.0)
plt.plot(ss,jj, color ='k', linewidth = 3.0)
plt.savefig(‘janeiros2008_2017.jpg")

plt.show()

HHHHH R
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#GERAL - FEVEREIROS
al=fev_2008[:,4]-fev_2008[:,5]
a2=fev_2008[:,6]-fev_2008[:,7]
bl=fev_2009[:,4]-fev_2009[:,5]
b2=fev_2009[:,6]-fev_2009[:,7]
cl=fev_2010[:,4]-fev_2010[:,5]
c2=fev_2010[:,6]-fev_2010[:,7]
dl=fev_2011[:,4]-fev_2011[:,5]
d2=fev_2011[:,6]-fev_2011[:,7]
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el=fev_2012[:,4]-fev_2012[:,5]
e2=fev_2012[:,6]-fev_2012[:,7]
fl=fev_2013[:4]-fev_2013[:,5]
f2=fev_2013[:,6]-fev_2013[:,7]
gl=fev_2014[:,4]-fev_2014[:,5]
g2=fev_2014[:,6]-fev_2014[:,7]
hl=fev_2015[:4]-fev_2015[:,5]
h2=fev_2015[:,6]-fev_2015[:,7]
il=fev_2016[:,4]-fev_2016[:,5]
i2=fev_2016[:,6]-fev_2016[:,7]
jl=fev_2017[:4]-fev_2017[:,5]
j2=fev_2017[:,6]-fev_2017[:,7]
plt.xlabel(‘gl-difu’)

plt.ylabel('dire*cosu’)

plt.title('Fevereiros 2008-2017")

ax=plt.gca()

ax.set_ylim(]0,1000])

ax.set_xlim([0,1000])

plt.plot(al,a2, 'bs’, markersize=2, label="2008")
plt.plot(b1,b2, 'ys', markersize=1, label="2009")
plt.plot(c1,c2, 'gs',markersize=0.5, label="2010")
plt.plot(d1,d2, 'rs', markersize=2, label="2011")
plt.plot(el,e2, 'cs', markersize=1, label="2012")
plt.plot(f1,f2, 'ms',markersize=0.5, label="2013")
plt.plot(g1,92, 'ks', markersize=2, label="2014")
plt.plot(h1,h2, 'bx', markersize=1, label="2015")
plt.plot(i1,i2, 'kx',markersize=0.5, label="2016")
plt.plot(j1,j2, 'rx',markersize=0.5, label="2017")
plt.legend()

plt.plot(rr,tt, color ='k', linewidth = 3.0)
plt.plot(ss,jj, color ='k', linewidth = 3.0)
plt.savefig(‘fevereiros2008_2017.jpg")
plt.show()

HHHHH R R
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#GERAL - MARCOS
al=mar_2008[:,4]-mar_2008]:,5]
a2=mar_2008[:,6]-mar_2008]:,7]
bl=mar_2009[:,4]-mar_2009[:,5]
b2=mar_2009[:,6]-mar_2009[:,7]
cl=mar_2010[:,4]-mar_2010[:,5]
c2=mar_2010[:,6]-mar_2010[:,7]
dl=mar_2011[:,4]-mar_2011[:,5]
d2=mar_2011[:,6]-mar_2011[:,7]
el=mar_2012[:,4]-mar_2012]:,5]
e2=mar_2012[:,6]-mar_2012[:,7]
fl=mar_2013[:,4]-mar_2013[:,5]
f2=mar_2013[:,6]-mar_2013[:,7]
gl=mar_2014[:,4]-mar_2014[:,5]
g2=mar_2014[:,6]-mar_2014[:,7]
hl=mar_2015[:,4]-mar_2015[:,5]
h2=mar_2015[:,6]-mar_2015[:,7]
il=mar_2016][:,4]-mar_2016]:,5]
i2=mar_2016[:,6]-mar_2016]:,7]
jl=mar_2017[:,4]-mar_2017][:,5]
j2=mar_2017[:,6]-mar_2017[:,7]
plt.xlabel(‘gl-difu’)

plt.ylabel('dire*cosu’)

plt.title('Marcos 2008-2017")

ax=plt.gca()
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ax.set_ylim(]0,1000])

ax.set_xlim([0,1000])

plt.plot(al,a2, 'bs', markersize=2, label="2008")
plt.plot(b1,b2, 'ys', markersize=1, label="2009")
plt.plot(cl,c2, 'gs',markersize=0.5, label="2010")
plt.plot(d1,d2, 'rs', markersize=2, label="2011")
plt.plot(el,e2, ‘'cs', markersize=1, label="2012")
plt.plot(f1,f2, 'ms',markersize=0.5, label="2013")
plt.plot(gl,92, 'ks', markersize=2, label="2014")
plt.plot(h1,h2, 'bx', markersize=1, label="2015")
plt.plot(il,i2, 'kx',markersize=0.5, label="2016")
plt.plot(j1,j2, 'rx',markersize=0.5, label="2017")
plt.legend()

plt.plot(rr,tt, color ='k', linewidth = 3.0)
plt.plot(ss,jj, color =K', linewidth = 3.0)
plt.savefig('marcos2008_2017.jpg’)

plt.show()

T R A R A
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#GERAL - ABRIS
al=abr_2008[:,4]-abr_2008[:,5]
a2=abr_2008[:,6]-abr_2008[:,7]
bl=abr_2009[:,4]-abr_2009[:,5]
b2=abr_2009[:,6]-abr_2009[:,7]
cl=abr_2010[:,4]-abr_2010[:,5]
c2=abr_2010[:,6]-abr_2010[:,7]
dl=abr_2011[:,4]-abr_2011[:,5]
d2=abr_2011[:,6]-abr_2011[:,7]
el=abr_2012[:,4]-abr_2012[:,5]
e2=abr_2012[:,6]-abr_2012[:,7]
fl=abr_2013[:,4]-abr_2013[:,5]
f2=abr_2013[:,6]-abr_2013[:,7]
gl=abr_2014[:,4]-abr_2014[:,5]
g2=abr_2014[:,6]-abr_2014[:,7]
hl=abr_2015[:,4]-abr_2015[:,5]
h2=abr_2015[:,6]-abr_2015[:,7]
il=abr_2016[:,4]-abr_2016[:,5]
i2=abr_2016[:,6]-abr_2016[:,7]
jl=abr_2017[:,4]-abr_2017[:,5]
j2=abr_2017[:,6]-abr_2017[:,7]
plt.xlabel('gl-difu’)

plt.ylabel('dire*cosu’)

plt.title('Abris 2008-2017")

ax=plt.gca()

ax.set_ylim([0,1000])

ax.set_xlim(]0,1000])

plt.plot(al,a2, 'bs', markersize=2, label="2008")
plt.plot(b1,b2, 'ys', markersize=1, label="2009")
plt.plot(cl,c2, 'gs', markersize=0.5, label="2010")
plt.plot(d1,d2, 'rs', markersize=2, label="2011")
plt.plot(el,e2, ‘'cs', markersize=1, label="2012")
plt.plot(f1,f2, 'ms', markersize=0.5, label="2013")
plt.plot(gl,92, 'ks', markersize=2, label="2014")
plt.plot(h1,h2, 'bx', markersize=1, label="2015")
plt.plot(i1,i2, 'kx',markersize=0.5, label="2016")
plt.plot(j1,j2, 'rx',markersize=0.5, label="2017")
plt.legend()

plt.plot(rr,tt, color = 'k', linewidth = 3.0)
plt.plot(ss,jj, color ='k', linewidth = 3.0)
plt.savefig(‘abris2008_2017.jpg")

117



plt.show()
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#GERAL - MAIOS
al=mai_2008J:,4]-mai_2008]:,5]
a2=mai_2008[:,6]-mai_2008]:,7]
bl=mai_2009[:,4]-mai_2009[:,5]
b2=mai_2009[:,6]-mai_2009[:,7]
cl=mai_2010[:,4]-mai_2010[:,5]
c2=mai_2010[:,6]-mai_2010[:,7]
d1l=mai_2011[:,4]-mai_2011[:,5]
d2=mai_2011[:,6]-mai_2011[:,7]
el=mai_2012[:,4]-mai_2012[:,5]
e2=mai_2012[:,6]-mai_2012[:,7]
fl=mai_2013[:,4]-mai_2013[:,5]
f2=mai_2013[:,6]-mai_2013[:,7]
gl=mai_2014[:,4]-mai_2014[:,5]
g2=mai_2014[:,6]-mai_2014[:,7]
hl=mai_2015[:,4]-mai_2015[:,5]
h2=mai_2015[:,6]-mai_2015[:,7]
il=mai_2016[:,4]-mai_2016[:,5]
i2=mai_2016[:,6]-mai_2016[:,7]
jl=mai_2017[:,4]-mai_2017[:,5]
j2=mai_2017[:,6]-mai_2017[:,7]
plt.xlabel(‘gl-difu’)

plt.ylabel('dire*cosu’)

plt.title('Maios 2008-2017")

ax=plt.gca()

ax.set_ylim([0,1000])

ax.set_xlim([0,1000])

plt.plot(al,a2, 'bs', markersize=2, label="2008")
plt.plot(b1,b2, 'ys', markersize=1, label="2009")
plt.plot(c1,c2, 'gs',markersize=0.5, label="2010")
plt.plot(d1,d2, 'rs', markersize=2, label="2011")
plt.plot(el,e2, ‘cs', markersize=1, label="2012")
plt.plot(f1,f2, 'ms',markersize=0.5, label="2013")
plt.plot(g1,92, 'ks', markersize=2, label="2014")
plt.plot(h1,h2, 'bx', markersize=1, label="2015")
plt.plot(i1,i2, 'kx',markersize=0.5, label="2016")
plt.plot(j1,j2, 'rx',markersize=0.5, label="2017")
plt.legend()

plt.plot(rr,tt, color = 'k', linewidth = 3.0)
plt.plot(ss,jj, color = 'k', linewidth = 3.0)
plt.savefig(‘'maios2008_2017.jpg")

plt.show()

HH R R R
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#GERAL - JUNHOS
al=jun_2008[:,4]-jun_2008[:,5]
a2=jun_2008[:,6]-jun_2008[:,7]
bl=jun_2009[:,4]-jun_2009[:,5]
b2=jun_2009[:,6]-jun_2009[:,7]
cl=jun_2010[:,4]-jun_2010[:,5]
c2=jun_2010[:,6]-jun_2010[:,7]
dl=jun_2011][:,4]-jun_2011]:,5]
d2=jun_2011]:,6]-jun_2011]:,7]
el=jun_2012[:,4]-jun_2012[:,5]
e2=jun_2012[:,6]-jun_2012[:,7]
fl=jun_2013[:,4]-jun_2013[:,5]
f2=jun_2013[:,6]-jun_2013[:,7]

118



gl=jun_2014][:,4]-jun_2014]:,5]
g2=jun_2014[:,6]-jun_2014[:,7]
hl=jun_2015[:,4]-jun_2015[:,5]
h2=jun_2015[:,6]-jun_2015[:,7]
il=jun_2016[:,4]-jun_2016[:,5]
i2=jun_2016[:,6]-jun_2016[:,7]
j1=jun_2017[:,4]-jun_2017[:,5]
j2=jun_2017[:,6]-jun_2017[:,7]
plt.xlabel('gl-difu’)

plt.ylabel('dire*cosu’)

plt.title('Junhos 2008-2017")

ax=plt.gca()

ax.set_ylim([0,1000])

ax.set_xlim([0,1000])

plt.plot(al,a2, 'bs', markersize=2, label="2008")
plt.plot(b1,b2, 'ys', markersize=1, label="2009")
plt.plot(cl,c2, 'gs',markersize=0.5, label="2010")
plt.plot(d1,d2, 'rs', markersize=2, label="2011")
plt.plot(el,e2, 'cs', markersize=1, label="2012")
plt.plot(f1,f2, 'ms',markersize=0.5, label="2013")
plt.plot(gl,92, 'ks', markersize=2, label="2014")
plt.plot(h1,h2, 'bx’, markersize=1, label="2015")
plt.plot(i1,i2, 'kx',markersize=0.5, label="2016")
plt.plot(j1,j2, 'rx',markersize=0.5, label="2017")
plt.legend()

plt.plot(rr,tt, color ='k', linewidth = 3.0)
plt.plot(ss,jj, color =K', linewidth = 3.0)
plt.savefig(‘'junhos2008_2017.jpg")

plt.show()

T R A A R A
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#GERAL - JULHOS
al=jul_2008[:,4]-jul_2008[:,5]
a2=jul_2008[:,6]-jul_2008[:,7]
b1=jul_2009[:,4]-jul_2009]:,5]
b2=jul_2009[:,6]-jul_2009[:,7]
cl=jul_2010[:,4]-jul_2010[:,5]
c2=jul_2010[:,6]-jul_2010[:,7]
d1=jul_2011[:,4]-jul_2011[:,5]
d2=jul_2011[:,6]-jul_2011[:,7]
el=jul_2012[:,4]-jul_2012[:,5]
e2=jul_2012[:,6]-jul_2012[:,7]
fl=jul_2013[:,4]-jul_2013[:,5]
f2=jul_2013[:,6]-jul_2013[:,7]
gl=jul_2014[:,4]-jul_2014[:,5]
g2=jul_2014[:,6]-jul_2014[:,7]
h1=jul_2015[:,4]-jul_2015[:,5]
h2=jul_2015[:,6]-jul_2015[:,7]
i1=jul_2016[:,4]-jul_2016[:,5]
i2=jul_2016[:,6]-jul_2016[:,7]
j1=jul_2017[:,4]-jul_2017[:,5]
j2=jul_2017:,6]-jul_2017[:,7]
plt.xlabel('gl-difu’)

plt.ylabel('dire*cosu’)

plt.title("Julhos 2008-2017")

ax=plt.gca()

ax.set_ylim(]0,1000])

ax.set_xlim(]0,1000])

plt.plot(al,a2, 'bs', markersize=2, label="2008")
plt.plot(b1,b2, 'ys', markersize=1, label="2009")
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plt.plot(cl,c2, 'gs',markersize=0.5, label="2010")
plt.plot(d1,d2, 'rs', markersize=2, label="2011")
plt.plot(el,e2, ‘cs', markersize=1, label="2012")
plt.plot(f1,f2, 'ms',markersize=0.5, label="2013")
plt.plot(g1,92, 'ks', markersize=2, label="2014")
plt.plot(h1,h2, 'bx', markersize=1, label="2015")
plt.plot(i1,i2, 'kx',markersize=0.5, label="2016")
plt.plot(j1,j2, 'rx',markersize=0.5, label="2017")
plt.legend()

plt.plot(rr,tt, color ='K', linewidth = 3.0)
plt.plot(ss,jj, color =K', linewidth = 3.0)
plt.savefig(‘julhos2008_2017.jpg")

plt.show()
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#GERAL - AGOSTOS
al=ago_2008][:,4]-ago_2008[:,5]
a2=ago_2008[:,6]-ago_2008[:,7]
bl=ago_2009[:,4]-ago_2009[:,5]
b2=ago_2009[:,6]-ago_2009[:,7]
cl=ago_2010[:,4]-ago_2010[:,5]
c2=ago_2010[:,6]-ago_2010[:,7]
dl=ago_2011[:,4]-ago_2011[:,5]
d2=ago_2011[:,6]-ago_2011[:,7]
el=ago_2012[:,4]-ago_2012[:,5]
e2=ago_2012[:,6]-ago_2012[:,7]
fl=ago_2013[:,4]-ago_2013[:,5]
f2=ago_2013[:,6]-ago_2013[:,7]
gl=ago_2014[:4]-ago_2014][:,5]
g2=ago_2014[:,6]-ago_2014][:,7]
hl=ago_2015[:,4]-ago_2015[:,5]
h2=ago_2015[:,6]-ago_2015[:,7]
il=ago_2016[:,4]-ago_2016]:,5]
i2=ago_2016[:,6]-ago_2016[:,7]
jl=ago_2017[:,4]-ago_2017[:,5]
j2=ago_2017[:,6]-ago_2017[:,7]
plt.xlabel(‘gl-difu’)

plt.ylabel('dire*cosu’)

plt.title('Agostos 2008-2017")

ax=plt.gca()

ax.set_ylim([0,1000])

ax.set_xlim([0,1000])

plt.plot(al,a2, 'bs', markersize=2, label="2008")
plt.plot(b1,b2, 'ys', markersize=1, label="2009")
plt.plot(cl,c2, 'gs',markersize=0.5, label="2010")
plt.plot(d1,d2, 'rs', markersize=2, label="2011")
plt.plot(el,e2, 'cs', markersize=1, label="2012")
plt.plot(f1,f2, 'ms',markersize=0.5, label="2013")
plt.plot(g1,92, 'ks', markersize=2, label="2014")
plt.plot(h1,h2, 'bx', markersize=1, label="2015")
plt.plot(i1,i2, 'kx',markersize=0.5, label="2016")
plt.plot(j1,j2, 'rx',markersize=0.5, label="2017")
plt.legend()

plt.plot(rr,tt, color ='k', linewidth = 3.0)
plt.plot(ss,jj, color = 'k', linewidth = 3.0)
plt.savefig(‘agostos2008 2017.jpg")

plt.show()
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#GERAL - SETEMBROS
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al=set 2008[:,4]-set_2008[:,5]
a2=set_2008[:,6]-set_2008][:,7]

bl=set 2009[:,4]-set_2009[:,5]
b2=set_2009[:,6]-set_2009][:,7]
cl=set_2010[:,4]-set_2010[:,5]
c2=set_2010[:,6]-set_2010[:,7]

dl=set 2011[:4]-set_2011[:,5]
d2=set_2011[:,6]-set_2011[:,7]

el=set 2012[:,4]-set 2012[:,5]

e2=set 2012[:,6]-set_2012[:,7]
fl=set_2013[:,4]-set_2013[:,5]
f2=set_2013[:,6]-set_2013[:,7]
gl=set_2014[:,4]-set_2014[:,5]
g2=set_2014][:,6]-set_2014[:,7]
hl=set_2015[:,4]-set_2015[:,5]
h2=set_2015[:,6]-set_2015[:,7]
il=set_2016[:4]-set_2016[:,5]
i2=set_2016[:,6]-set_2016][:,7]
jl=set_2017[:,4]-set_2017[:,5]
j2=set_2017[:,6]-set_2017[:,7]
plt.xlabel('gl-difu’)

plt.ylabel('dire*cosu’)

plt.title('Setembros 2008-2017")

ax=plt.gca()

ax.set_ylim(]0,1000])

ax.set_xlim(]0,1000])

plt.plot(al,a2, 'bs', markersize=2, label="2008")
plt.plot(b1,b2, 'ys', markersize=1, label="2009")
plt.plot(c1,c2, 'gs',markersize=0.5, label="2010")
plt.plot(d1,d2, 'rs', markersize=2, label="2011")
plt.plot(el,e2, 'cs', markersize=1, label="2012")
plt.plot(f1,f2, 'ms',markersize=0.5, label="2013")
plt.plot(gl,92, 'ks', markersize=2, label="2014")
plt.plot(h1,h2, 'bx', markersize=1, label="2015")
plt.plot(i1,i2, 'kx',markersize=0.5, label="2016")
plt.plot(j1,j2, 'rx',markersize=0.5, label="2017")
plt.legend()

plt.plot(rr,tt, color ='k', linewidth = 3.0)
plt.plot(ss,jj, color =K', linewidth = 3.0)
plt.savefig(‘setembros2008_2017.jpg")
plt.show()
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#GERAL - OUTUBROS
al=out_2008][:,4]-out_2008[:,5]
a2=out_2008[:,6]-out_2008[:,7]

bl=out 2009[:,4]-out_2009[:,5]
b2=out_2009[:,6]-out_2009[:,7]
cl=out_2010[:,4]-out_2010[:,5]
c2=out_2010[:,6]-out_2010[:,7]
dl=out_2011[:,4]-out_2011[:,5]
d2=out_2011][:,6]-out_2011]:,7]
el=out_2012[:,4]-out_2012[:,5]
e2=out_2012[:,6]-out_2012[:,7]
fl=out_2013[:,4]-out_2013[:,5]
f2=out_2013[:,6]-out_2013[:,7]
gl=out_2014[:,4]-out_2014[:,5]
g2=out_2014[:,6]-out_2014[:,7]
hl=out_2015[:,4]-out_2015[:,5]
h2=out_2015[:,6]-out_2015[:,7]
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il=out_2016[:,4]-out_2016]:,5]
i2=out_2016[:,6]-out_2016[:,7]
jl=out_2017[:,4]-out_2017[:,5]
j2=out_2017[:,6]-out_2017[:,7]
plt.xlabel(‘gl-difu’)

plt.ylabel('dire*cosu’)

plt.title('Outubros 2008-2017")

ax=plt.gca()

ax.set_ylim(]0,1000])

ax.set_xlim(]0,1000])

plt.plot(al,a2, 'bs', markersize=2, label="2008")
plt.plot(b1,b2, 'ys', markersize=1, label="2009")
plt.plot(cl,c2, 'gs',markersize=0.5, label="2010")
plt.plot(d1,d2, 'rs', markersize=2, label="2011")
plt.plot(el,e2, ‘cs', markersize=1, label="2012")
plt.plot(f1,f2, 'ms',markersize=0.5, label="2013")
plt.plot(gl,92, 'ks', markersize=2, label="2014")
plt.plot(h1,h2, 'bx’, markersize=1, label="2015")
plt.plot(il,i2, 'kx',markersize=0.5, label="2016")
plt.plot(j1,j2, 'rx',markersize=0.5, label="2017")
plt.legend()

plt.plot(rr,tt, color ='k', linewidth = 3.0)
plt.plot(ss,jj, color =K', linewidth = 3.0)
plt.savefig(‘outubros2008_2017.jpg")
plt.show()
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#GERAL - NOVEMBROS
al=nov_2008[:,4]-nov_2008[:,5]
a2=nov_2008[:,6]-nov_2008][:,7]
bl=nov_2009[:,4]-nov_2009[:,5]
b2=nov_2009[:,6]-nov_2009[:,7]
cl=nov_2010[:,4]-nov_2010[:,5]
c2=nov_2010[:,6]-nov_2010[:,7]
dl=nov_2011[:,4]-nov_2011[:,5]
d2=nov_2011[:,6]-nov_2011[:,7]
el=nov_2012[:,4]-nov_2012[:,5]
e2=nov_2012[:,6]-nov_2012[:,7]
fl=nov_2013[:,4]-nov_2013[:,5]
f2=nov_2013[:,6]-nov_2013[:,7]
gl=nov_2014[:,4]-nov_2014[:,5]
g2=nov_2014[:,6]-nov_2014[:,7]
hl=nov_2015[:,4]-nov_2015[:,5]
h2=nov_2015[:,6]-nov_2015[:,7]
il=nov_2016[:,4]-nov_2016[:,5]
i2=nov_2016[:,6]-nov_2016[:,7]
jl=nov_2017[:,4]-nov_2017[:,5]
j2=nov_2017[:,6]-nov_2017[:,7]
plt.xlabel(‘gl-difu’)

plt.ylabel('dire*cosu’)

plt.title('Novembros 2008-2017")

ax=plt.gca()

ax.set_ylim(]0,1000])

ax.set_xlim(]0,1000])

plt.plot(al,a2, 'bs', markersize=2, label="2008")
plt.plot(b1,b2, 'ys', markersize=1, label="2009")
plt.plot(cl,c2, 'gs',markersize=0.5, label="2010")
plt.plot(d1,d2, 'rs', markersize=2, label="2011")
plt.plot(el,e2, ‘'cs', markersize=1, label="2012")
plt.plot(f1,f2, 'ms',markersize=0.5, label="2013")
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plt.plot(gl,92, 'ks', markersize=2, label="2014")
plt.plot(h1,h2, 'bx', markersize=1, label="2015")
plt.plot(il,i2, 'kx',markersize=0.5, label="2016")
plt.plot(j1,j2, 'rx',markersize=0.5, label="2017")
plt.legend()

plt.plot(rr,tt, color ='K', linewidth = 3.0)
plt.plot(ss,jj, color = 'k', linewidth = 3.0)
plt.savefig('novembros2008_2017.jpg")
plt.show()
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#GERAL - DEZEMBROS
al=dez_2008[:,4]-dez_2008[:,5]
a2=dez_2008[:,6]-dez_2008[:,7]
bl=dez_2009[:,4]-dez_2009]:,5]
b2=dez_2009[:,6]-dez_2009[:,7]
cl=dez_2010[:,4]-dez_2010[:,5]
c2=dez_2010[:,6]-dez_2010[:,7]
dl=dez_2011[:,4]-dez_2011[:,5]
d2=dez_2011[:,6]-dez_2011[:,7]
el=dez_2012[:,4]-dez_2012[:,5]
e2=dez_2012[:,6]-dez_2012[:,7]
fl=dez_2013[:,4]-dez_2013[:,5]
f2=dez_2013[:,6]-dez_2013[:,7]
gl=dez_2014[:,4]-dez_2014[:,5]
g2=dez_2014[:,6]-dez_2014[:,7]
hl=dez_2015[:,4]-dez_2015[:,5]
h2=dez_2015[:,6]-dez_2015[:,7]
il=dez_2016[:,4]-dez_2016[:,5]
i2=dez_2016[:,6]-dez_2016[:,7]
jl=dez_2017[:,4]-dez_2017[:,5]
j2=dez_2017[:,6]-dez_2017[:,7]
plt.xlabel('gl-difu’)

plt.ylabel('dire*cosu’)

plt.title('Dezembros 2008-2017")

ax=plt.gca()

ax.set_ylim(]0,1000])

ax.set_xlim(]0,1000])

plt.plot(al,a2, 'bs', markersize=2, label="2008")
plt.plot(b1,b2, 'ys', markersize=1, label="2009")
plt.plot(c1,c2, 'gs',markersize=0.5, label="2010")
plt.plot(d1,d2, 'rs', markersize=2, label="2011")
plt.plot(el,e2, 'cs', markersize=1, label="2012")
plt.plot(f1,f2, 'ms',markersize=0.5, label="2013")
plt.plot(gl,92, 'ks', markersize=2, label="2014")
plt.plot(h1,h2, 'bx', markersize=1, label="2015")
plt.plot(i1,i2, 'kx',markersize=0.5, label="2016")
plt.plot(j1,j2, 'rx',markersize=0.5, label="2017")
plt.legend()

plt.plot(rr,tt, color = 'k', linewidth = 3.0)
plt.plot(ss,jj, color =K', linewidth = 3.0)
plt.savefig(‘dezembros2008_2017.jpg")
plt.show()

T
HitHHE

angdia=0

Eo=0

Sa=0

Dec=0

Et=0
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hc=0

w=0

radianodec=0

radianolat=0

radianow=0

cosu=0

arct=0

arctgdegree=0

final=0

final1=0

#JANEIROS - ANGULO >75 POR MINUTO

dia=janeiros[:,2]

minuto=janeiros[:,3]

gl=janeirosl[:,4]

dire=janeiros[:,6]

difu=janeiros|[:,5]

angdia=(2*math.pi)*((dia-1)/365)
E0=1.00011+0.034221*np.cos(angdia)+0.00128*np.sin(angdia)+0.000719*np.cos(2*angdia)+0.000077*
np.sin(2*angdia)

Sa=E0*So
Dec=(0.006918-0.399912*np.cos(angdia)+0.070257*np.sin(angdia)-
0.006758*np.cos(2*angdia)+0.000907*np.sin(2*angdia)-
0.002697*np.cos(3*angdia)+0.00148*np.sin(3*angdia))*(180/math.pi)
Et=(0.000075+0.001868*np.cos(angdia)-0.032077*np.sin(angdia)-0.014615*np.cos(2*angdia)-
0.04089*np.sin(2*angdia))*229.18
hc=(minuto/60)-(4*(0-lon))/60+(Et/60)

w=(12-hc)*15

radianodec=(Dec*math.pi)/180

radianolat=(lat*math.pi)/180

radianow=(w*math.pi)/180
cosu=np.sin(radianodec)*np.sin(radianolat)+np.cos(radianodec)*np.cos(radianolat)*np.cos(radianow)
arct= np.arccos(cosu)

arctgdegree = arct*57.2957795

#PRECISA COLOCAR COS U E AJUSTAR OS INDICES DAS MATRIZ MATRIZ[:,7]
finall=np.append(janeiros,arctgdegree[:,None], axis=1)

final=np.append(finall, cosu[:,None], axis=1)

size=len(final)

countj=0
for i in range (0,size):
if final[i,7] <= 75:
countj=countj+1
matriz = np.zeros((countj,9))
k=0
for i in range (0,size):
if final[i,7] <= 75:
matriz[k,:]= final[i,:]
k=k+1

A=matriz[:,4]-matriz[:,5]
B=matriz[:,6]*matriz[:,8]

C=matriz[:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title('Janeiros filtrado")
plt.scatter(C,K)
plt.savefig(‘janeirosfiltrado.jpg’)
plt.show()
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angdia=0

Eo=0

Sa=0

Dec=0

Et=0

hc=0

w=0

radianodec=0

radianolat=0

radianow=0

cosu=0

arct=0

arctgdegree=0

final=0

final1=0

#fevereiros - ANGULO >75 POR MINUTO

dia=fevereiros|[:,2]

minuto=fevereiros[:,3]

gl=fevereiros[:,4]

dire=fevereiros[:,6]

difu=fevereiros[:,5]

angdia=(2*math.pi)*((dia-1)/365)
E0=1.00011+0.034221*np.cos(angdia)+0.00128*np.sin(angdia)+0.000719*np.cos(2*angdia)+0.000077*
np.sin(2*angdia)

Sa=E0*So
Dec=(0.006918-0.399912*np.cos(angdia)+0.070257*np.sin(angdia)-
0.006758*np.cos(2*angdia)+0.000907*np.sin(2*angdia)-
0.002697*np.cos(3*angdia)+0.00148*np.sin(3*angdia))*(180/math.pi)
Et=(0.000075+0.001868*np.cos(angdia)-0.032077*np.sin(angdia)-0.014615*np.cos(2*angdia)-
0.04089*np.sin(2*angdia))*229.18
hc=(minuto/60)-(4*(0-lon))/60+(Et/60)

w=(12-hc)*15

radianodec=(Dec*math.pi)/180

radianolat=(lat*math.pi)/180

radianow=(w*math.pi)/180
cosu=np.sin(radianodec)*np.sin(radianolat)+np.cos(radianodec)*np.cos(radianolat) *np.cos(radianow)
arct= np.arccos(cosu)

arctgdegree = arct*57.2957795
finall=np.append(fevereiros,arctgdegree[:,None], axis=1)
final=np.append(finall, cosu[:,None], axis=1)

size=len(final)

countj=0
for i in range (0,size):
if final[i,7] <= 75:
countj=countj+1
matriz = np.zeros((countj,9))
k=0
for i in range (0,size):
if final[i,7] <= 75:
matriz[k,:]= finalli,:]
k=k+1

A=matriz[:,4]-matriz[:,5]
B=matriz[:,6]*matriz[:,8]
C=matriz[:,3]

K=A-B
plt.xlabel('Minuto")
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plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)

plt.title(‘fevereiros filtrado")

plt.scatter(C,K)

plt.savefig(‘fevereirosfiltrado.jpg’)

plt.show()
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angdia=0

Eo=0

Sa=0

Dec=0

Et=0

hc=0

w=0

radianodec=0

radianolat=0

radianow=0

cosu=0

arct=0

arctgdegree=0

final=0

final1=0

#marcos - ANGULO >75 POR MINUTO

dia=marcos[:,2]

minuto=marcos|:,3]

gl=marcos[:,4]

dire=marcos|[:,6]

difu=marcos|:,5]

angdia=(2*math.pi)*((dia-1)/365)
E0=1.00011+0.034221*np.cos(angdia)+0.00128*np.sin(angdia)+0.000719*np.cos(2*angdia)+0.000077*
np.sin(2*angdia)

Sa=E0*So
Dec=(0.006918-0.399912*np.cos(angdia)+0.070257*np.sin(angdia)-
0.006758*np.cos(2*angdia)+0.000907*np.sin(2*angdia)-
0.002697*np.cos(3*angdia)+0.00148*np.sin(3*angdia))*(180/math.pi)
Et=(0.000075+0.001868*np.cos(angdia)-0.032077*np.sin(angdia)-0.014615*np.cos(2*angdia)-
0.04089*np.sin(2*angdia))*229.18
hc=(minuto/60)-(4*(0-lon))/60+(Et/60)

w=(12-hc)*15

radianodec=(Dec*math.pi)/180

radianolat=(lat*math.pi)/180

radianow=(w*math.pi)/180
cosu=np.sin(radianodec)*np.sin(radianolat)+np.cos(radianodec)*np.cos(radianolat)*np.cos(radianow)
arct= np.arccos(cosu)

arctgdegree = arct*57.2957795
finall=np.append(marcos,arctgdegree[:,None], axis=1)
final=np.append(finall, cosu[:,None], axis=1)

size=len(final)

countj=0
for i in range (0,size):
if final[i,7] <= 75:
countj=countj+1
matriz = np.zeros((countj,9))
k=0
for i in range (0,size):
if final[i,7] <= 75:
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matriz[k,:]= final[i,:]
k=k+1

A=matriz[:,4]-matriz[:,5]

B=matriz[:,6]*matriz[:,8]

C=matriz|[:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)

plt.title('marcos filtrado")

plt.scatter(C,K)

plt.savefig(‘marcosfiltrado.jpg’)

plt.show()
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angdia=0

Eo=0

Sa=0

Dec=0

Et=0

hc=0

w=0

radianodec=0

radianolat=0

radianow=0

cosu=0

arct=0

arctgdegree=0

final=0

final1=0

#abris - ANGULO >75 POR MINUTO

dia=abris[:,2]

minuto=abris][:,3]

gl=abris[:,4]

dire=abris[:,6]

difu=abris][:,5]

angdia=(2*math.pi)*((dia-1)/365)
E0=1.00011+0.034221*np.cos(angdia)+0.00128*np.sin(angdia)+0.000719*np.cos(2*angdia)+0.000077*
np.sin(2*angdia)

Sa=E0*So
Dec=(0.006918-0.399912*np.cos(angdia)+0.070257*np.sin(angdia)-
0.006758*np.cos(2*angdia)+0.000907*np.sin(2*angdia)-
0.002697*np.cos(3*angdia)+0.00148*np.sin(3*angdia))*(180/math.pi)
Et=(0.000075+0.001868*np.cos(angdia)-0.032077*np.sin(angdia)-0.014615*np.cos(2*angdia)-
0.04089*np.sin(2*angdia))*229.18
hc=(minuto/60)-(4*(0-lon))/60+(Et/60)

w=(12-hc)*15

radianodec=(Dec*math.pi)/180

radianolat=(lat*math.pi)/180

radianow=(w*math.pi)/180
cosu=np.sin(radianodec)*np.sin(radianolat)+np.cos(radianodec)*np.cos(radianolat) *np.cos(radianow)
arct= np.arccos(cosu)

arctgdegree = arct*57.2957795
final1=np.append(abris,arctgdegree[:,None], axis=1)

final=np.append(finall, cosu[:,None], axis=1)

size=len(final)
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countj=0
for i in range (0,size):
if final[i,7] <= 75:
countj=countj+1
matriz = np.zeros((countj,9))
k=0
for i in range (0,size):
if final[i,7] <= 75:
matriz[k,:]= finalli,:]
k=k+1

A=matriz[:,4]-matriz[:,5]

B=matriz[:,6]*matriz[:,8]

C=matriz[:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)

plt.title(‘abris filtrado’)

plt.scatter(C,K)

plt.savefig(‘abrisfiltrado.jpg’)

plt.show()
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angdia=0

Eo=0

Sa=0

Dec=0

Et=0

hc=0

w=0

radianodec=0

radianolat=0

radianow=0

cosu=0

arct=0

arctgdegree=0

final=0

final1=0

#maios - ANGULO >75 POR MINUTO

dia=maios[:,2]

minuto=maios[:,3]

gl=maios[:,4]

dire=maiosl:,6]

difu=maios[:,5]

angdia=(2*math.pi)*((dia-1)/365)
E0=1.00011+0.034221*np.cos(angdia)+0.00128*np.sin(angdia)+0.000719*np.cos(2*angdia)+0.000077*
np.sin(2*angdia)

Sa=Eo0*So
Dec=(0.006918-0.399912*np.cos(angdia)+0.070257*np.sin(angdia)-
0.006758*np.cos(2*angdia)+0.000907*np.sin(2*angdia)-
0.002697*np.cos(3*angdia)+0.00148*np.sin(3*angdia))*(180/math.pi)
Et=(0.000075+0.001868*np.cos(angdia)-0.032077*np.sin(angdia)-0.014615*np.cos(2*angdia)-
0.04089*np.sin(2*angdia))*229.18
hc=(minuto/60)-(4*(0-lon))/60+(Et/60)

w=(12-hc)*15

radianodec=(Dec*math.pi)/180

radianolat=(lat*math.pi)/180

radianow=(w*math.pi)/180
cosu=np.sin(radianodec)*np.sin(radianolat)+np.cos(radianodec)*np.cos(radianolat)*np.cos(radianow)
arct= np.arccos(cosu)
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arctgdegree = arct*57.2957795
final1=np.append(maios,arctgdegree[:,None], axis=1)
final=np.append(finall, cosu[:,None], axis=1)

size=len(final)

countj=0
for i in range (0,size):
if final[i,7] <= 75:
countj=countj+1
matriz = np.zeros((countj,9))
k=0
for i in range (0,size):
if final[i,7] <= 75:
matriz[k,:]= finalli,:]
k=k+1

A=matriz[:,4]-matriz[:,5]

B=matriz[:,6]*matriz[:,8]

C=matriz[:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)

plt.title('maios filtrado’)

plt.scatter(C,K)

plt.savefig(‘'maiosfiltrado.jpg’)

plt.show()
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angdia=0

Eo=0

Sa=0

Dec=0

Et=0

hc=0

w=0

radianodec=0

radianolat=0

radianow=0

cosu=0

arct=0

arctgdegree=0

final1=0

final=0

#junhos - ANGULO >75 POR MINUTO

dia=junhos[:,2]

minuto=junhosl[:,3]

gl=junhos[:,4]

dire=junhos|:,6]

difu=junhos[:,5]

angdia=(2*math.pi)*((dia-1)/365)
E0=1.00011+0.034221*np.cos(angdia)+0.00128*np.sin(angdia)+0.000719*np.cos(2*angdia)+0.000077*
np.sin(2*angdia)

Sa=E0*So
Dec=(0.006918-0.399912*np.cos(angdia)+0.070257*np.sin(angdia)-
0.006758*np.cos(2*angdia)+0.000907*np.sin(2*angdia)-
0.002697*np.cos(3*angdia)+0.00148*np.sin(3*angdia))*(180/math.pi)
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Et=(0.000075+0.001868*np.cos(angdia)-0.032077*np.sin(angdia)-0.014615*np.cos(2*angdia)-
0.04089*np.sin(2*angdia))*229.18

hc=(minuto/60)-(4*(0-lon))/60+(Et/60)

w=(12-hc)*15

radianodec=(Dec*math.pi)/180

radianolat=(lat*math.pi)/180

radianow=(w*math.pi)/180
cosu=np.sin(radianodec)*np.sin(radianolat)+np.cos(radianodec)*np.cos(radianolat)*np.cos(radianow)
arct= np.arccos(cosu)

arctgdegree = arct*57.2957795

final1=np.append(junhos,arctgdegree[:,None], axis=1)

final=np.append(finall, cosu[:,None], axis=1)

size=len(final)

countj=0
for i in range (0,size):
if final[i,7] <= 75:
countj=countj+1
matriz = np.zeros((countj,9))
k=0
for i in range (0,size):
if final[i,7] <= 75:
matriz[k,:]= final[i,:]
k=k+1

A=matriz[:,4]-matriz[:,5]
B=matriz[:,6]*matriz[:,8]
C=matriz[:,3]

K=A-B

plt.xlabel('Minuto’)
plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title(‘junhos filtrado")
plt.scatter(C,K)
plt.savefig(‘junhosfiltrado.jpg’)
plt.show()
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angdia=0

Eo=0

Sa=0

Dec=0

Et=0

hc=0

w=0

radianodec=0

radianolat=0

radianow=0

cosu=0

arct=0

arctgdegree=0

final=0

final1=0

#julhos - ANGULO >75 POR MINUTO
dia=julhos|[:,2]
minuto=julhos[:,3]

gl=julhos[:,4]

dire=julhos[:,6]

difu=julhos[:,5]
angdia=(2*math.pi)*((dia-1)/365)
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E0=1.00011+0.034221*np.cos(angdia)+0.00128*np.sin(angdia)+0.000719*np.cos(2*angdia)+0.000077*
np.sin(2*angdia)

Sa=E0*So

Dec=(0.006918-0.399912*np.cos(angdia)+0.070257*np.sin(angdia)-
0.006758*np.cos(2*angdia)+0.000907*np.sin(2*angdia)-
0.002697*np.cos(3*angdia)+0.00148*np.sin(3*angdia))*(180/math.pi)
Et=(0.000075+0.001868*np.cos(angdia)-0.032077*np.sin(angdia)-0.014615*np.cos(2*angdia)-
0.04089*np.sin(2*angdia))*229.18

hc=(minuto/60)-(4*(0-lon))/60+(Et/60)

w=(12-hc)*15

radianodec=(Dec*math.pi)/180

radianolat=(lat*math.pi)/180

radianow=(w*math.pi)/180
cosu=np.sin(radianodec)*np.sin(radianolat)+np.cos(radianodec)*np.cos(radianolat)*np.cos(radianow)
arct= np.arccos(cosu)

arctgdegree = arct*57.2957795

final1=np.append(julhos,arctgdegree[:,None], axis=1)

final=np.append(finall, cosu[:,None], axis=1)

size=len(final)

countj=0
for i in range (0,size):
if final[i,7] <= 75:
countj=countj+1
matriz = np.zeros((countj,9))
k=0
for i in range (0,size):
if final[i,7] <= 75:
matriz[k,:]= final[i,:]
k=k+1

A=matriz[:,4]-matriz[:,5]
B=matriz[:,6]*matriz[:,8]

C=matriz[:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title(‘julhos filtrado")

plt.scatter(C,K)
plt.savefig(‘julhosfiltrado.jpg’)
plt.show()

R R R R R R R R R R R
HitHtH

angdia=0

Eo=0

Sa=0

Dec=0

Et=0

hc=0

w=0

radianodec=0

radianolat=0

radianow=0

cosu=0

arct=0

arctgdegree=0

final=0

final1=0

#agostos - ANGULO >75 POR MINUTO
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dia=agostos|[:,2]

minuto=agostos|[:,3]

gl=agostos[:,4]

dire=agostos[:,6]

difu=agostos|[:,5]

angdia=(2*math.pi)*((dia-1)/365)
E0=1.00011+0.034221*np.cos(angdia)+0.00128*np.sin(angdia)+0.000719*np.cos(2*angdia)+0.000077*
np.sin(2*angdia)

Sa=E0*So

Dec=(0.006918-0.399912*np.cos(angdia)+0.070257*np.sin(angdia)-
0.006758*np.cos(2*angdia)+0.000907*np.sin(2*angdia)-
0.002697*np.cos(3*angdia)+0.00148*np.sin(3*angdia))*(180/math.pi)
Et=(0.000075+0.001868*np.cos(angdia)-0.032077*np.sin(angdia)-0.014615*np.cos(2*angdia)-
0.04089*np.sin(2*angdia))*229.18

hc=(minuto/60)-(4*(0-lon))/60+(Et/60)

w=(12-hc)*15

radianodec=(Dec*math.pi)/180

radianolat=(lat*math.pi)/180

radianow=(w*math.pi)/180
cosu=np.sin(radianodec)*np.sin(radianolat)+np.cos(radianodec)*np.cos(radianolat)*np.cos(radianow)
arct= np.arccos(cosu)

arctgdegree = arct*57.2957795

final1=np.append(agostos,arctgdegree[:,None], axis=1)

final=np.append(finall, cosu[:,None], axis=1)

size=len(final)

countj=0
for i in range (0,size):
if final[i,7] <= 75:
countj=countj+1
matriz = np.zeros((countj,9))
k=0
for i in range (0,size):
if final[i,7] <= 75:
matriz[k,:]= final[i,:]
k=k+1

A=matriz[:,4]-matriz[:,5]
B=matriz[:,6]*matriz[:,8]
C=matriz[:,3]

K=A-B

plt.xlabel('Minuto")
plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title(‘agostos filtrado")
plt.scatter(C,K)
plt.savefig(‘agostosfiltrado.jpg")
plt.show()

B R R A R R
HHHHHE

angdia=0

Eo=0

Sa=0

Dec=0

Et=0

hc=0

w=0

radianodec=0

radianolat=0

radianow=0
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cosu=0

arct=0

arctgdegree=0

final1=0

final=0

#setembros - ANGULO >75 POR MINUTO

dia=setembros][:,2]

minuto=setembros|;,3]

gl=setembros[:,4]

dire=setembros[:,6]

difu=setembros[:,5]

angdia=(2*math.pi)*((dia-1)/365)
E0=1.00011+0.034221*np.cos(angdia)+0.00128*np.sin(angdia)+0.000719*np.cos(2*angdia)+0.000077*
np.sin(2*angdia)

Sa=E0*So

Dec=(0.006918-0.399912*np.cos(angdia)+0.070257*np.sin(angdia)-
0.006758*np.cos(2*angdia)+0.000907*np.sin(2*angdia)-
0.002697*np.cos(3*angdia)+0.00148*np.sin(3*angdia))*(180/math.pi)
Et=(0.000075+0.001868*np.cos(angdia)-0.032077*np.sin(angdia)-0.014615*np.cos(2*angdia)-
0.04089*np.sin(2*angdia))*229.18

hc=(minuto/60)-(4*(0-lon))/60+(Et/60)

w=(12-hc)*15

radianodec=(Dec*math.pi)/180

radianolat=(lat*math.pi)/180

radianow=(w*math.pi)/180
cosu=np.sin(radianodec)*np.sin(radianolat)+np.cos(radianodec)*np.cos(radianolat)*np.cos(radianow)
arct= np.arccos(cosu)

arctgdegree = arct*57.2957795

finall=np.append(setembros,arctgdegree[:,None], axis=1)

final=np.append(finall, cosu[:,None], axis=1)

size=len(final)

countj=0
for i in range (0,size):
if final[i,7] <= 75:
countj=countj+1
matriz = np.zeros((countj,9))
k=0
for i in range (0,size):
if final[i,7] <= 75:
matriz[k,:]= final[i,:]
k=k+1

A=matriz[:,4]-matriz[:,5]
B=matriz[:,6]*matriz[:,8]

C=matriz[:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title('setembros filtrado")
plt.scatter(C,K)
plt.savefig(‘setembrosfiltrado.jpg’)
plt.show()

R R R T R R
i

angdia=0

Eo=0

Sa=0

Dec=0
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Et=0

hc=0

w=0

radianodec=0

radianolat=0

radianow=0

cosu=0

arct=0

arctgdegree=0

final1=0

final=0

#outubros - ANGULO >75 POR MINUTO

dia=outubros[:,2]

minuto=outubros][:,3]

gl=outubros[:,4]

dire=outubros|:,6]

difu=outubros[:,5]

angdia=(2*math.pi)*((dia-1)/365)
E0=1.00011+0.034221*np.cos(angdia)+0.00128*np.sin(angdia)+0.000719*np.cos(2*angdia)+0.000077*
np.sin(2*angdia)

Sa=E0*So
Dec=(0.006918-0.399912*np.cos(angdia)+0.070257*np.sin(angdia)-
0.006758*np.cos(2*angdia)+0.000907*np.sin(2*angdia)-
0.002697*np.cos(3*angdia)+0.00148*np.sin(3*angdia))*(180/math.pi)
Et=(0.000075+0.001868*np.cos(angdia)-0.032077*np.sin(angdia)-0.014615*np.cos(2*angdia)-
0.04089*np.sin(2*angdia))*229.18
hc=(minuto/60)-(4*(0-lon))/60+(Et/60)

w=(12-hc)*15

radianodec=(Dec*math.pi)/180

radianolat=(lat*math.pi)/180

radianow=(w*math.pi)/180
cosu=np.sin(radianodec)*np.sin(radianolat)+np.cos(radianodec)*np.cos(radianolat)*np.cos(radianow)
arct= np.arccos(cosu)

arctgdegree = arct*57.2957795
final1=np.append(outubros,arctgdegree[:,None], axis=1)
final=np.append(finall, cosu[:,None], axis=1)

size=len(final)

countj=0
for i in range (0,size):
if final[i,7] <= 75:
countj=countj+1
matriz = np.zeros((countj,9))
k=0
for i in range (0,size):
if final[i,7] <= 75:
matriz[k,:]= final[i,:]
k=k+1

A=matriz[:,4]-matriz[:,5]
B=matriz[:,6]*matriz[:,8]

C=matriz[:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title(outubros filtrado")
plt.scatter(C,K)
plt.savefig(‘outubrosfiltrado.jpg")
plt.show()
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angdia=0

Eo=0

Sa=0

Dec=0

Et=0

hc=0

w=0

radianodec=0

radianolat=0

radianow=0

cosu=0

arct=0

arctgdegree=0

final=0

final1=0

#novembros - ANGULO >75 POR MINUTO

dia=novembros[:,2]

minuto=novembros|:,3]

gl=novembros|:,4]

dire=novembros[:,6]

difu=novembros[:,5]

angdia=(2*math.pi)*((dia-1)/365)
E0=1.00011+0.034221*np.cos(angdia)+0.00128*np.sin(angdia)+0.000719*np.cos(2*angdia)+0.000077*
np.sin(2*angdia)

Sa=E0*So
Dec=(0.006918-0.399912*np.cos(angdia)+0.070257*np.sin(angdia)-
0.006758*np.cos(2*angdia)+0.000907*np.sin(2*angdia)-
0.002697*np.cos(3*angdia)+0.00148*np.sin(3*angdia))*(180/math.pi)
Et=(0.000075+0.001868*np.cos(angdia)-0.032077*np.sin(angdia)-0.014615*np.cos(2*angdia)-
0.04089*np.sin(2*angdia))*229.18
hc=(minuto/60)-(4*(0-lon))/60+(Et/60)

w=(12-hc)*15

radianodec=(Dec*math.pi)/180

radianolat=(lat*math.pi)/180

radianow=(w*math.pi)/180
cosu=np.sin(radianodec)*np.sin(radianolat)+np.cos(radianodec)*np.cos(radianolat) *np.cos(radianow)
arct= np.arccos(cosu)

arctgdegree = arct*57.2957795
finall=np.append(novembros,arctgdegree[:,None], axis=1)
final=np.append(finall, cosu[:,None], axis=1)

size=len(final)

countj=0
for i in range (0,size):
if final[i,7] <= 75:
countj=countj+1
matriz = np.zeros((countj,9))
k=0
for i in range (0,size):
if final[i,7] <= 75:
matriz[k,:]= finalli,:]
k=k+1

A=matriz[:,4]-matriz[:,5]
B=matriz[:,6]*matriz[:,8]
C=matriz[:,3]

K=A-B
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plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)

plt.title('novembros filtrado")

plt.scatter(C,K)

plt.savefig('novembrosfiltrado.jpg’)

plt.show()

M R
Mt

angdia=0

Eo=0

Sa=0

Dec=0

Et=0

hc=0

w=0

radianodec=0

radianolat=0

radianow=0

cosu=0

arct=0

arctgdegree=0

final=0

final1=0

#dezembros - ANGULO >75 POR MINUTO

dia=dezembros[:,2]

minuto=dezembros]:,3]

gl=dezembros[:,4]

dire=dezembros[:,6]

difu=dezembros[:,5]

angdia=(2*math.pi)*((dia-1)/365)
E0=1.00011+0.034221*np.cos(angdia)+0.00128*np.sin(angdia)+0.000719*np.cos(2*angdia)+0.000077*
np.sin(2*angdia)

Sa=E0*So
Dec=(0.006918-0.399912*np.cos(angdia)+0.070257*np.sin(angdia)-
0.006758*np.cos(2*angdia)+0.000907*np.sin(2*angdia)-
0.002697*np.cos(3*angdia)+0.00148*np.sin(3*angdia))*(180/math.pi)
Et=(0.000075+0.001868*np.cos(angdia)-0.032077*np.sin(angdia)-0.014615*np.cos(2*angdia)-
0.04089*np.sin(2*angdia))*229.18
hc=(minuto/60)-(4*(0-lon))/60+(Et/60)

w=(12-hc)*15

radianodec=(Dec*math.pi)/180

radianolat=(lat*math.pi)/180

radianow=(w*math.pi)/180
cosu=np.sin(radianodec)*np.sin(radianolat)+np.cos(radianodec)*np.cos(radianolat)*np.cos(radianow)
arct= np.arccos(cosu)

arctgdegree = arct*57.2957795
finall=np.append(dezembros,arctgdegree[:,None], axis=1)
final=np.append(finall, cosu[:,None], axis=1)

size=len(final)

countj=0
for i in range (0,size):
if final[i,7] <= 75:
countj=countj+1
matriz = np.zeros((countj,9))
k=0
for i in range (0,size):
if final[i,7] <= 75:
matriz[k,:]= final[i,:]
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k=k+1

A=matriz[:,4]-matriz[:,5]
B=matriz[:,6]*matriz[:,8]

C=matriz[:,3]

K=A-B

plt.xlabel('Minuto")

plt.ylabel('Diferenca (gl-dif)-(dir*cosu)’)
plt.title('dezembros filtrado")
plt.scatter(C,K)
plt.savefig(‘dezembrosfiltrado.jpg’)
plt.show()
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APENDICE B - CODIGO DE ELABORACAO DOS HISTOGRAMAS
import pandas as pd

import numpy as np

import matplotlib.pyplot as plt

import math as math

x=pd.read_csv(r'C:\\Users\\Artur\\Desktop\\INPEWINPEW\2018\W\arquivos_TXT_dados_prontos\BRBW\BR
B_2005.txt', delimiter =',",dtype=float)

df= x.values

k = pd.DataFrame(x)

new = k.dropna(axis=0)

kkk = new.values

lat=-15.600833333333

lon=-47.713055555556

latr=lat*(math.pi/180)

lonr=lon*(math.pi/180)

#CALCULOS

dia=kkk[:,2]

minuto=kkK[:,3]

gl=kKkK[:,4]

dire=kKkK[:,6]

difu=kkk[:,5]

S0=1360

angdia=(2*math.pi)*((dia-1)/365)
E0=1.00011+0.034221*np.cos(angdia)+0.00128*np.sin(angdia)+0.000719*np.cos(2*angdia)+0.000077*
np.sin(2*angdia)

Sa=E0*So
Dec=(0.006918-0.399912*np.cos(angdia)+0.070257*np.sin(angdia)-
0.006758*np.cos(2*angdia)+0.000907*np.sin(2*angdia)-
0.002697*np.cos(3*angdia)+0.00148*np.sin(3*angdia))*(180/math.pi)
Et=(0.000075+0.001868*np.cos(angdia)-0.032077*np.sin(angdia)-0.014615*np.cos(2*angdia)-
0.04089*np.sin(2*angdia))*229.18

hc=(minuto/60)-(4*(0-lon))/60+(Et/60)

w=(12-hc)*15

radianodec=(Dec*math.pi)/180

radianolat=(lat*math.pi)/180

radianow=(w*math.pi)/180
cosu=np.sin(radianodec)*np.sin(radianolat)+np.cos(radianodec)*np.cos(radianolat)*np.cos(radianow)
#HISTOGRAMA

jana=kKkK[:,4]-kkk[:,5]

janb=KkkK][:,6]*cosu

janz=janb-jana

bins = [-200,-175,-150,-125,-100,-75,-50,-25,0,25,50,75,100,125,150,175,200]
ax=plt.gca()

plt.xlabel('Diferenca’)

plt.ylabel('Quantidade’)

plt.title('Brasilia 2005")

plt.hist(janz, bins, histtype = 'bar’, rwidth=0.8)
plt.savefig(‘histograma2005.jpg")

plt.show()

size=len(janz)

count1=0
for j in range (0,size):
if janz[j] >=0 and janz[j] <=25:
countl = countl+1
print("2005")
print(“entre 0 e 25")
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print(countl/size)

count2=0
for j in range (0,size):
if janz[j] >=26 and janz[j] <=50:
count2 = count2+1
print("entre 26 e 50")
print(count2/size)

count3=0
for j in range (0,size):
if janz[j] >=51 and janz[j] <=75:
count3 = count3+1
print("entre 51 e 75")
print(count3/size)

count4=0
for j in range (0,size):
if janz[j] >=76 and janz[j] <=100:
count4 = count4+1
print("entre 76 e 100™)
print(count4/size)

count5=0
for j in range (0,size):
if janz[j] >=101 and janz[j] <=125:
count5 = count5+1
print(“entre 101 e 125")
print(count5/size)

count6=0
for j in range (0,size):
if janz[j] >=126 and janz[j] <=150:
count6 = count6+1
print("entre 126 e 150")
print(count6/size)

count7=0
for j in range (0,size):
if janz[j] >=151 and janz[j] <=175:
count?7 = count7+1

print("entre 151 e 175")
print(count7/size)

count8=0
for j in range (0,size):
if janz[j] >=176 and janz[j] <=200:
count8 = count8+1
print("entre 176 e 200")
print(count8/size)

count9=0
for j in range (0,size):
if janz[j] < 0 and janz[j] >=-25:
count9 = count9+1

print("entre 0 e -25")
print(count9/size)
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count10=0
for j in range (0,size):
if janz[j] <=-26 and janz[j] >=-50:
count10 = count10+1

print(“entre -26 e -50")
print(count10/size)

count11=0
for j in range (0,size):
if janz[j] <=-51 and janz[j] >=-75:
countll = countl1+1

print("entre -51 e -75")
print(countl1/size)

count12=0
for j in range (0,size):
if janz[j] <=-76 and janz[j] >=-100:
countl2 = count12+1

print("entre -76 e -100")
print(count12/size)

count13=0
for j in range (0,size):
if janz[j] <=-101 and janz[j] >=-125:
countl3 = count13+1

print(“entre -101 e -125™)
print(countl13/size)

count14=0
for j in range (0,size):
if janz[j] <=-126 and janz[j] >=-150:
countl4 = countl4+1

print("entre -126 e -150")
print(countl14/size)

count15=0
for j in range (0,size):
if janz[j] <=-151 and janz[j] >=-175:
countl5 = count15+1

print("entre -151 e -175")
print(count15/size)

count16=0
for j in range (0,size):
if janz[j] <=-176 and janz[j] >=-200:
countl6 = count16+1

print(“entre -176 e -200")
print(count16/size)

HEH R R R R R

x=pd.read_csv(r'C:\Users\Artur\Desktop\INPE\INPE\2018\arquivos_TXT_dados_prontos\BRB\BRB_20
06.txt', delimiter ="',",dtype=float)
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df= x.values

k = pd.DataFrame(x)

new = k.dropna(axis=0)

kkk = new.values

lat=-15.600833333333

lon=-47.713055555556

latr=lat*(math.pi/180)

lonr=lon*(math.pi/180)

#CALCULOS

dia=kkk[:,2]

minuto=kkK[:,3]

gl=kkK[:,4]

dire=kKkK[:,6]

difu=kkk[:,5]

S0=1360

angdia=(2*math.pi)*((dia-1)/365)
E0=1.00011+0.034221*np.cos(angdia)+0.00128*np.sin(angdia)+0.000719*np.cos(2*angdia)+0.000077*
np.sin(2*angdia)

Sa=E0*So
Dec=(0.006918-0.399912*np.cos(angdia)+0.070257*np.sin(angdia)-
0.006758*np.cos(2*angdia)+0.000907*np.sin(2*angdia)-
0.002697*np.cos(3*angdia)+0.00148*np.sin(3*angdia))*(180/math.pi)
Et=(0.000075+0.001868*np.cos(angdia)-0.032077*np.sin(angdia)-0.014615*np.cos(2*angdia)-
0.04089*np.sin(2*angdia))*229.18
hc=(minuto/60)-(4*(0-lon))/60+(Et/60)

w=(12-hc)*15

radianodec=(Dec*math.pi)/180

radianolat=(lat*math.pi)/180

radianow=(w*math.pi)/180
cosu=np.sin(radianodec)*np.sin(radianolat)+np.cos(radianodec)*np.cos(radianolat)*np.cos(radianow)
#HISTOGRAMA

jana=kkK[:,4]-kkk[:,5]

janb=KkkK[:,6]*cosu

janz=janb-jana

bins = [-200,-175,-150,-125,-100,-75,-50,-25,0,25,50,75,100,125,150,175,200]
ax=plt.gca()

plt.xlabel('Diferenca’)

plt.ylabel('Quantidade’)

plt.title('Brasilia 2006")

plt.hist(janz, bins, histtype = 'bar’, rwidth=0.8)
plt.savefig(*histograma2006.jpg")

plt.show()

size=len(janz)
count1=0
for j in range (0,size):

if janz[j] >=0 and janz[j] <=25:

countl = countl+1

print(*'2006")
print("entre 0 e 25")
print(countl/size)

count2=0
for j in range (0,size):
if janz[j] >=26 and janz[j] <=50:
count2 = count2+1
print("entre 26 e 50")
print(count2/size)

count3=0
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for j in range (0,size):
if janz[j] >=51 and janz[j] <=75:
count3 = count3+1
print("entre 51 e 75")
print(count3/size)

count4=0
for j in range (0,size):
if janz[j] >=76 and janz[j] <=100:
count4 = count4+1
print("entre 76 e 100")
print(count4/size)

count5=0
for j in range (0,size):
if janz[j] >=101 and janz[j] <=125:
count5 = count5+1
print("entre 101 e 125")
print(count5/size)

count6=0
for j in range (0,size):
if janz[j] >=126 and janz[j] <=150:
count6 = count6+1
print(“"entre 126 e 150")
print(count6/size)

count7=0
for j in range (0,size):
if janz[j] >=151 and janz[j] <=175:
count?7 = count7+1

print("entre 151 e 175")
print(count7/size)

count8=0
for j in range (0,size):
if janz[j] >=176 and janz[j] <=200:
count8 = count8+1
print("entre 176 e 200")
print(count8/size)

count9=0
for j in range (0,size):
if janz[j] < 0 and janz[j] >=-25:
count9 = count9+1

print("entre 0 e -25")
print(count9/size)

count10=0
for j in range (0,size):
if janz[j] <=-26 and janz[j] >=-50:
count10 = count10+1

print(“entre -26 e -50")
print(count10/size)

countl1=0
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for j in range (0,size):
if janz[j] <=-51 and janz[j] >=-75:
countll = countl1+1

print("entre -51 e -75")
print(countl1/size)

count12=0
for j in range (0,size):
if janz[j] <=-76 and janz[j] >=-100:
countl2 = count12+1

print(“entre -76 e -100")
print(count12/size)

count13=0
for j in range (0,size):
if janz[j] <=-101 and janz[j] >=-125:
countl3 = count13+1

print(“entre -101 e -125™)
print(countl13/size)

count14=0
for j in range (0,size):
if janz[j] <=-126 and janz[j] >=-150:
countl4 = count14+1

print(“entre -126 e -150™)
print(countl4/size)

count15=0
for j in range (0,size):
if janz[j] <=-151 and janz[j] >=-175:
countl5 = count15+1

print("entre -151 e -175")
print(count15/size)

count16=0
for j in range (0,size):
if janz[j] <=-176 and janz[j] >=-200:
countl6 = count16+1

print(“entre -176 e -200™)
print(count16/size)

R R ]
x=pd.read_csv(r'C:\Users\Artur\Desktop\INPE\INPE\2018\arquivos_TXT_dados_prontos\BRB\BRB_20
07.txt', delimiter ="',",dtype=float)

df= x.values

k = pd.DataFrame(x)

new = k.dropna(axis=0)

kkk = new.values

lat=-15.600833333333

lon=-47.713055555556

latr=lat*(math.pi/180)
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lonr=lon*(math.pi/180)

#CALCULOS

dia=kkk[:,2]

minuto=kkK[:,3]

gl=kKkK[:,4]

dire=kKkK[:,6]

difu=kkk[:,5]

S0=1360

angdia=(2*math.pi)*((dia-1)/365)
E0=1.00011+0.034221*np.cos(angdia)+0.00128*np.sin(angdia)+0.000719*np.cos(2*angdia)+0.000077*
np.sin(2*angdia)

Sa=E0*So
Dec=(0.006918-0.399912*np.cos(angdia)+0.070257*np.sin(angdia)-
0.006758*np.cos(2*angdia)+0.000907*np.sin(2*angdia)-
0.002697*np.cos(3*angdia)+0.00148*np.sin(3*angdia))*(180/math.pi)
Et=(0.000075+0.001868*np.cos(angdia)-0.032077*np.sin(angdia)-0.014615*np.cos(2*angdia)-
0.04089*np.sin(2*angdia))*229.18

hc=(minuto/60)-(4*(0-lon))/60+(Et/60)

w=(12-hc)*15

radianodec=(Dec*math.pi)/180

radianolat=(lat*math.pi)/180

radianow=(w*math.pi)/180
cosu=np.sin(radianodec)*np.sin(radianolat)+np.cos(radianodec)*np.cos(radianolat) *np.cos(radianow)
#HISTOGRAMA

jana=kKkK[:,4]-kkk[:,5]

janb=KkkKk{[:,6]*cosu

janz=janb-jana

bins = [-200,-175,-150,-125,-100,-75,-50,-25,0,25,50,75,100,125,150,175,200]
ax=plt.gca()

plt.xlabel('Diferenca’)

plt.ylabel('Quantidade’)

plt.title('Brasilia 2007")

plt.hist(janz, bins, histtype = 'bar’, rwidth=0.8)
plt.savefig(‘histograma2007.jpg")

plt.show()

size=len(janz)
count1=0
for j in range (0,size):

if janz[j] >=0 and janz[j] <=25:

countl = countl+1

print(*2007")
print("entre 0 e 25™)
print(countl/size)

count2=0
for j in range (0,size):
if janz[j] >=26 and janz[j] <=50:
count2 = count2+1
print("entre 26 e 50")
print(count2/size)

count3=0
for j in range (0,size):
if janz[j] >=51 and janz[j] <=75:
count3 = count3+1
print("entre 51 e 75")
print(count3/size)

count4=0
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for j in range (0,size):
if janz[j] >=76 and janz[j] <=100:
count4 = count4+1
print("entre 76 e 100")
print(count4/size)

count5=0
for j in range (0,size):
if janz[j] >=101 and janz[j] <=125:
count5 = count5+1
print(“entre 101 e 125")
print(count5/size)

count6=0
for j in range (0,size):
if janz[j] >=126 and janz[j] <=150:
count6 = count6+1
print("entre 126 e 150")
print(count6/size)

count7=0
for j in range (0,size):
if janz[j] >=151 and janz[j] <=175:
count7 = count7+1

print("entre 151 e 175")
print(count7/size)

count8=0
for j in range (0,size):
if janz[j] >=176 and janz[j] <=200:
count8 = count8+1
print("entre 176 e 200")
print(count8/size)

count9=0
for j in range (0,size):
if janz[j] < 0 and janz[j] >=-25:
count9 = count9+1

print("entre 0 e -25")
print(count9/size)

count10=0
for j in range (0,size):
if janz[j] <=-26 and janz[j] >=-50:
count10 = count10+1

print(“entre -26 e -50")
print(count10/size)

count11=0
for j in range (0,size):
if janz[j] <=-51 and janz[j] >=-75:
countll = countl11+1

print(“"entre -51 e -75")
print(countl1/size)
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count12=0
for j in range (0,size):
if janz[j] <=-76 and janz[j] >=-100:
countl2 = count12+1

print(“entre -76 e -100")
print(count12/size)

count13=0
for j in range (0,size):
if janz[j] <=-101 and janz[j] >=-125:
countl3 = count13+1

print(“entre -101 e -125")
print(count13/size)

count14=0
for j in range (0,size):
if janz[j] <=-126 and janz[j] >=-150:
countl4 = count14+1

print(“entre -126 e -150™)
print(countl4/size)

count15=0
for j in range (0,size):
if janz[j] <=-151 and janz[j] >=-175:
countl5 = count15+1

print(“entre -151 e -175™)
print(countl15/size)

count16=0
for j in range (0,size):
if janz[j] <=-176 and janz[j] >=-200:
countl6 = count16+1

print("entre -176 e -200")
print(count16/size)

B R R R R R R R R
x=pd.read_csv(r'C:\Users\Artur\Desktop\INPE\INPE\2018\arquivos_TXT_dados_prontos\BRB\BRB_20
08.txt', delimiter = ',",dtype=float)

df= x.values

k = pd.DataFrame(x)

new = k.dropna(axis=0)

kkk = new.values

lat=-15.600833333333

lon=-47.713055555556

latr=lat*(math.pi/180)

lonr=lon*(math.pi/180)

#CALCULOS

dia=kkk[:,2]

minuto=KkkK[:,3]

gl=kKkK[:,4]

dire=kKkK[:,6]

difu=kkk[:,5]

S0=1360

angdia=(2*math.pi)*((dia-1)/365)
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E0=1.00011+0.034221*np.cos(angdia)+0.00128*np.sin(angdia)+0.000719*np.cos(2*angdia)+0.000077*
np.sin(2*angdia)
Sa=E0*So
Dec=(0.006918-0.399912*np.cos(angdia)+0.070257*np.sin(angdia)-
0.006758*np.cos(2*angdia)+0.000907*np.sin(2*angdia)-
0.002697*np.cos(3*angdia)+0.00148*np.sin(3*angdia))*(180/math.pi)
Et=(0.000075+0.001868*np.cos(angdia)-0.032077*np.sin(angdia)-0.014615*np.cos(2*angdia)-
0.04089*np.sin(2*angdia))*229.18
hc=(minuto/60)-(4*(0-lon))/60+(Et/60)
w=(12-hc)*15
radianodec=(Dec*math.pi)/180
radianolat=(lat*math.pi)/180
radianow=(w*math.pi)/180
cosu=np.sin(radianodec)*np.sin(radianolat)+np.cos(radianodec)*np.cos(radianolat) *np.cos(radianow)
#HISTOGRAMA
jana=kKkK[:,4]-kkk[:,5]
janb=KkKkK[:,6]*cosu
janz=janb-jana
bins = [-200,-175,-150,-125,-100,-75,-50,-25,0,25,50,75,100,125,150,175,200]
ax=plt.gca()
plt.xlabel('Diferenca’)
plt.ylabel('Quantidade’)
plt.title('Brasilia 2008")
plt.hist(janz, bins, histtype = 'bar’, rwidth=0.8)
plt.savefig(‘histograma2008.jpg")
plt.show()
size=len(janz)
count1=0
for j in range (0,size):

if janz[j] >=0 and janz[j] <=25:

countl = countl+1

print(*'2008")
print("entre 0 e 25™)
print(countl/size)

count2=0
for j in range (0,size):
if janz[j] >=26 and janz[j] <=50:
count2 = count2+1
print("entre 26 e 50")
print(count2/size)

count3=0
for j in range (0,size):
if janz[j] >=51 and janz[j] <=75:
count3 = count3+1
print("entre 51 e 75")
print(count3/size)

count4=0
for j in range (0,size):
if janz[j] >=76 and janz[j] <=100:
count4 = count4+1
print(“entre 76 e 100™)
print(count4/size)

count5=0
for j in range (0,size):
if janz[j] >=101 and janz[j] <=125:
count5 = count5+1
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print(“entre 101 e 125")
print(count5/size)

count6=0
for j in range (0,size):
if janz[j] >=126 and janz[j] <=150:
count6 = count6+1
print(“entre 126 e 150")
print(count6/size)

count7=0
for j in range (0,size):
if janz[j] >=151 and janz[j] <=175:
count7 = count7+1

print("entre 151 e 175")
print(count7/size)

count8=0
for j in range (0,size):
if janz[j] >=176 and janz[j] <=200:
count8 = count8+1
print(“entre 176 e 200")
print(count8/size)

count9=0
for j in range (0,size):
if janz[j] < 0 and janz[j] >=-25:
count9 = count9+1

print("entre 0 e -25")
print(count9/size)

count10=0
for j in range (0,size):
if janz[j] <=-26 and janz[j] >=-50:
count10 = count10+1

print("entre -26 e -50")
print(count10/size)

count11=0
for j in range (0,size):
if janz[j] <=-51 and janz[j] >=-75:
countll = countll+1

print("entre -51 e -75")
print(countl1/size)

count12=0
for j in range (0,size):
if janz[j] <=-76 and janz[j] >=-100:
countl? = count12+1

print(“entre -76 e -100™)
print(count12/size)

count13=0
for j in range (0,size):
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if janz[j] <=-101 and janz[j] >=-125:
countl3 = count13+1

print("entre -101 e -125")
print(count13/size)

count14=0
for j in range (0,size):
if janz[j] <=-126 and janz[j] >=-150:
countl4 = count14+1

print(“"entre -126 e -150")
print(countl4/size)

count15=0
for j in range (0,size):
if janz[j] <=-151 and janz[j] >=-175:
countl5 = count15+1

print(“entre -151 e -175™)
print(countl15/size)

count16=0
for j in range (0,size):
if janz[j] <=-176 and janz[j] >=-200:
count16 = count16+1

print(“entre -176 e -200")
print(countl16/size)

HHH R A R
x=pd.read_csv(r'C:\Users\Artur\Desktop\INPE\INPE\2018\arquivos_TXT_dados_prontos\BRB\BRB_20
09.txt', delimiter = ',",dtype=float)

df= x.values

k = pd.DataFrame(x)

new = k.dropna(axis=0)

kkk = new.values

lat=-15.600833333333

lon=-47.713055555556

latr=lat*(math.pi/180)

lonr=lon*(math.pi/180)

#CALCULOS

dia=kkk[:,2]

minuto=KkkK[:,3]

gl=kkK[:,4]

dire=kKkK[:,6]

difu=kkk[:,5]

S0=1360

angdia=(2*math.pi)*((dia-1)/365)
E0=1.00011+0.034221*np.cos(angdia)+0.00128*np.sin(angdia)+0.000719*np.cos(2*angdia)+0.000077*
np.sin(2*angdia)

Sa=E0*So

Dec=(0.006918-0.399912*np.cos(angdia)+0.070257*np.sin(angdia)-
0.006758*np.cos(2*angdia)+0.000907*np.sin(2*angdia)-
0.002697*np.cos(3*angdia)+0.00148*np.sin(3*angdia))*(180/math.pi)
Et=(0.000075+0.001868*np.cos(angdia)-0.032077*np.sin(angdia)-0.014615*np.cos(2*angdia)-
0.04089*np.sin(2*angdia))*229.18

hc=(minuto/60)-(4*(0-lon))/60+(Et/60)

w=(12-hc)*15

radianodec=(Dec*math.pi)/180
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radianolat=(lat*math.pi)/180
radianow=(w*math.pi)/180
cosu=np.sin(radianodec)*np.sin(radianolat)+np.cos(radianodec)*np.cos(radianolat) *np.cos(radianow)
#HISTOGRAMA
jana=kKkK[:,4]-kkk[:,5]
janb=KkKkK[:,6]*cosu
janz=janb-jana
bins = [-200,-175,-150,-125,-100,-75,-50,-25,0,25,50,75,100,125,150,175,200]
ax=plt.gca()
plt.xlabel('Diferenca’)
plt.ylabel('Quantidade’)
plt.title('Brasilia 2009")
plt.hist(janz, bins, histtype = 'bar’, rwidth=0.8)
plt.savefig(*histograma2009.jpg’)
plt.show()
size=len(janz)
count1=0
for j in range (0,size):

if janz[j] >=0 and janz[j] <=25:

countl = countl+1

print(*'2009")
print("entre 0 e 25™)
print(countl/size)

count2=0
for j in range (0,size):
if janz[j] >=26 and janz[j] <=50:
count2 = count2+1
print(“entre 26 e 50")
print(count2/size)

count3=0
for j in range (0,size):
if janz[j] >=51 and janz[j] <=75:
count3 = count3+1
print("entre 51 e 75")
print(count3/size)

count4=0
for j in range (0,size):
if janz[j] >=76 and janz[j] <=100:
count4 = count4+1
print("entre 76 e 100")
print(count4/size)

count5=0
for j in range (0,size):
if janz[j] >=101 and janz[j] <=125:
count5 = count5+1
print("entre 101 e 125")
print(count5/size)

count6=0
for j in range (0,size):
if janz[j] >=126 and janz[j] <=150:
count6 = count6+1
print("entre 126 e 150")
print(count6/size)

count7=0
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for j in range (0,size):
if janz[j] >=151 and janz[j] <=175:
count? = count7+1

print(“entre 151 e 175")
print(count7/size)

count8=0
for j in range (0,size):
if janz[j] >=176 and janz[j] <=200:
count8 = count8+1
print(“entre 176 e 200")
print(count8/size)

count9=0
for j in range (0,size):
if janz[j] < 0 and janz[j] >=-25:
count9 = count9+1

print("entre 0 e -25")
print(count9/size)

count10=0
for j in range (0,size):
if janz[j] <=-26 and janz[j] >=-50:
count10 = count10+1

print(“entre -26 e -50™)
print(count10/size)

count11=0
for j in range (0,size):
if janz[j] <=-51 and janz[j] >=-75:
countll = countll+1

print("entre -51 e -75")
print(countl1/size)

count12=0
for j in range (0,size):
if janz[j] <=-76 and janz[j] >=-100:
countl2 = count12+1

print("entre -76 e -100")
print(count12/size)

count13=0
for j in range (0,size):
if janz[j] <=-101 and janz[j] >=-125:
countl3 = count13+1

print(“entre -101 e -125")
print(count13/size)

count14=0
for j in range (0,size):
if janz[j] <=-126 and janz[j] >=-150:
countl4 = count14+1
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print(“entre -126 e -150")
print(countl4/size)

count15=0
for j in range (0,size):
if janz[j] <=-151 and janz[j] >=-175:
countl5 = count15+1

print(“entre -151 e -175")
print(count15/size)

count16=0
for j in range (0,size):
if janz[j] <=-176 and janz[j] >=-200:
count16 = count16+1

print(“entre -176 e -200")
print(countl16/size)

HHH R A R
x=pd.read_csv(r'C:\Users\Artur\Desktop\INPE\INPE\2018\arquivos_TXT_dados_prontos\BRB\BRB_20
10.txt', delimiter =", dtype=float)

df= x.values

k = pd.DataFrame(x)

new = k.dropna(axis=0)

kkk = new.values

lat=-15.600833333333

lon=-47.713055555556

latr=lat*(math.pi/180)

lonr=lon*(math.pi/180)

#CALCULOS

dia=kkk[:,2]

minuto=KkkK[:,3]

gl=kkK[:,4]

dire=kKkK[:,6]

difu=kkk[:,5]

S0=1360

angdia=(2*math.pi)*((dia-1)/365)
E0=1.00011+0.034221*np.cos(angdia)+0.00128*np.sin(angdia)+0.000719*np.cos(2*angdia)+0.000077*
np.sin(2*angdia)

Sa=E0*So

Dec=(0.006918-0.399912*np.cos(angdia)+0.070257*np.sin(angdia)-
0.006758*np.cos(2*angdia)+0.000907*np.sin(2*angdia)-
0.002697*np.cos(3*angdia)+0.00148*np.sin(3*angdia))*(180/math.pi)
Et=(0.000075+0.001868*np.cos(angdia)-0.032077*np.sin(angdia)-0.014615*np.cos(2*angdia)-
0.04089*np.sin(2*angdia))*229.18

hc=(minuto/60)-(4*(0-lon))/60+(Et/60)

w=(12-hc)*15

radianodec=(Dec*math.pi)/180

radianolat=(lat*math.pi)/180

radianow=(w*math.pi)/180
cosu=np.sin(radianodec)*np.sin(radianolat)+np.cos(radianodec)*np.cos(radianolat) *np.cos(radianow)
#HISTOGRAMA

jana=Kkkk[:,4]-kkK[:,5]

janb=KkKK][:,6]*cosu

janz=janb-jana

bins = [-200,-175,-150,-125,-100,-75,-50,-25,0,25,50,75,100,125,150,175,200]

ax=plt.gca()

plt.xlabel('Diferenca’)

plt.ylabel('Quantidade’)
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plt.title('Brasilia 2010")
plt.hist(janz, bins, histtype = 'bar’, rwidth=0.8)
plt.savefig(*histograma2010.jpg’)
plt.show()
size=len(janz)
countl=0
for j in range (0,size):

if janz[j] >=0 and janz[j] <=25:

countl = countl+1

print(*2010")
print("entre 0 e 25")
print(countl/size)

count2=0
for j in range (0,size):
if janz[j] >=26 and janz[j] <=50:
count2 = count2+1
print(“entre 26 e 50")
print(count2/size)

count3=0
for j in range (0,size):
if janz[j] >=51 and janz[j] <=75:
count3 = count3+1
print("entre 51 e 75")
print(count3/size)

count4=0
for j in range (0,size):
if janz[j] >=76 and janz[j] <=100:
count4 = count4+1
print("entre 76 e 100™)
print(count4/size)

count5=0
for j in range (0,size):
if janz[j] >=101 and janz[j] <=125:
count5 = count5+1
print("entre 101 e 125")
print(count5/size)

count6=0
for j in range (0,size):
if janz[j] >=126 and janz[j] <=150:
count6 = count6+1
print(“"entre 126 e 150")
print(count6/size)

count7=0
for j in range (0,size):
if janz[j] >=151 and janz[j] <=175:
count?7 = count7+1

print(“entre 151 e 175")
print(count7/size)

count8=0
for j in range (0,size):
if janz[j] >=176 and janz[j] <=200:
count8 = count8+1
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print(“entre 176 e 200")
print(count8/size)

count9=0
for j in range (0,size):
if janz[j] < 0 and janz[j] >=-25:
count9 = count9+1

print(“entre 0 e -25")
print(count9/size)

count10=0
for j in range (0,size):
if janz[j] <=-26 and janz[j] >=-50:
count10 = count10+1

print(“entre -26 e -50™)
print(count10/size)

count11=0
for j in range (0,size):
if janz[j] <=-51 and janz[j] >=-75:
countll = countll+1

print("entre -51 e -75")
print(countl1/size)

count12=0
for j in range (0,size):
if janz[j] <=-76 and janz[j] >=-100:
countl2 = count12+1

print(“"entre -76 e -100")
print(count12/size)

count13=0
for j in range (0,size):

if janz[j] <=-101 and janz[j] >=-125:

countl3 = count13+1

print(“entre -101 e -125™)
print(countl13/size)

count14=0
for j in range (0,size):

if janz[j] <=-126 and janz[j] >=-150:

countl4 = countl4+1

print("entre -126 e -150")
print(countl4/size)

count15=0
for j in range (0,size):

if janz[j] <=-151 and janz[j] >=-175:

countl15 = count15+1

print("entre -151 e -175")
print(count15/size)
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count16=0
for j in range (0,size):
if janz[j] <=-176 and janz[j] >=-200:
countl6 = count16+1

print(“entre -176 e -200")
print(count16/size)
R R
x=pd.read_csv(r'C:\Users\Artur\Desktop\INPE\INPE\2018\arquivos_TXT_dados_prontos\BRB\BRB_20
11.txt", delimiter =',",dtype=float)
df= x.values
k = pd.DataFrame(x)
new = k.dropna(axis=0)
kkk = new.values
lat=-15.600833333333
lon=-47.713055555556
latr=lat*(math.pi/180)
lonr=lon*(math.pi/180)
#CALCULOS
dia=kkk[:,2]
minuto=KkkK[:,3]
gl=kKkK[:,4]
dire=kKkK[:,6]
difu=kkk[:,5]
S0=1360
angdia=(2*math.pi)*((dia-1)/365)
E0=1.00011+0.034221*np.cos(angdia)+0.00128*np.sin(angdia)+0.000719*np.cos(2*angdia)+0.000077*
np.sin(2*angdia)
Sa=E0*So
Dec=(0.006918-0.399912*np.cos(angdia)+0.070257*np.sin(angdia)-
0.006758*np.cos(2*angdia)+0.000907*np.sin(2*angdia)-
0.002697*np.cos(3*angdia)+0.00148*np.sin(3*angdia))*(180/math.pi)
Et=(0.000075+0.001868*np.cos(angdia)-0.032077*np.sin(angdia)-0.014615*np.cos(2*angdia)-
0.04089*np.sin(2*angdia))*229.18
hc=(minuto/60)-(4*(0-lon))/60+(Et/60)
w=(12-hc)*15
radianodec=(Dec*math.pi)/180
radianolat=(lat*math.pi)/180
radianow=(w*math.pi)/180
cosu=np.sin(radianodec)*np.sin(radianolat)+np.cos(radianodec)*np.cos(radianolat)*np.cos(radianow)
#HISTOGRAMA
jana=kkK[:,4]-kkk[:,5]
janb=KkkK[:,6]*cosu
janz=janb-jana
bins = [-200,-175,-150,-125,-100,-75,-50,-25,0,25,50,75,100,125,150,175,200]
ax=plt.gca()
plt.xlabel('Diferenca’)
plt.ylabel('Quantidade’)
plt.title('Brasilia 2011")
plt.hist(janz, bins, histtype = 'bar’, rwidth=0.8)
plt.savefig(*histograma2011.jpg")
plt.show()
size=len(janz)
count1=0
for j in range (0,size):

if janz[j] >=0 and janz[j] <=25:

countl = countl+1

print("'2011")
print("entre 0 e 25")
print(countl/size)
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count2=0
for j in range (0,size):
if janz[j] >=26 and janz[j] <=50:
count2 = count2+1
print(“entre 26 e 50")
print(count2/size)

count3=0
for j in range (0,size):
if janz[j] >=51 and janz[j] <=75:
count3 = count3+1
print("entre 51 e 75")
print(count3/size)

count4=0
for j in range (0,size):
if janz[j] >=76 and janz[j] <=100:
count4 = count4+1
print("entre 76 e 100™)
print(count4/size)

count5=0
for j in range (0,size):
if janz[j] >=101 and janz[j] <=125:
count5 = count5+1
print("entre 101 e 125")
print(count5/size)

count6=0
for j in range (0,size):
if janz[j] >=126 and janz[j] <=150:
count6 = count6+1
print("entre 126 e 150")
print(count6/size)

count7=0
for j in range (0,size):
if janz[j] >=151 and janz[j] <=175:
count7 = count7+1

print("entre 151 e 175")
print(count7/size)

count8=0
for j in range (0,size):
if janz[j] >=176 and janz[j] <=200:
count8 = count8+1
print("entre 176 e 200")
print(count8/size)

count9=0
for j in range (0,size):
if janz[j] < 0 and janz[j] >=-25:
count9 = count9+1

print("entre 0 e -25")
print(count9/size)
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count10=0
for j in range (0,size):
if janz[j] <=-26 and janz[j] >=-50:
count10 = count10+1

print(“entre -26 e -50")
print(count10/size)

count11=0
for j in range (0,size):
if janz[j] <=-51 and janz[j] >=-75:
countll = countl1l+1

print(“entre -51 e -75")
print(countl1/size)

count12=0
for j in range (0,size):
if janz[j] <=-76 and janz[j] >=-100:
countl2 = count12+1

print(“entre -76 e -100")
print(count12/size)

count13=0
for j in range (0,size):
if janz[j] <=-101 and janz[j] >=-125:
countl3 = count13+1

print(“entre -101 e -125™)
print(countl13/size)

count14=0
for j in range (0,size):
if janz[j] <=-126 and janz[j] >=-150:
countl4 = countl4+1

print("entre -126 e -150")
print(countl4/size)

count15=0
for j in range (0,size):
if janz[j] <=-151 and janz[j] >=-175:
countl5 = count15+1

print("entre -151 e -175")
print(count15/size)

count16=0
for j in range (0,size):
if janz[j] <=-176 and janz[j] >=-200:
countl6 = count16+1

print(“entre -176 e -200")

print(count16/size)

AR R
x=pd.read_csv(r'C:\Users\Artur\Desktop\INPE\INPE\2018\arquivos_TXT_dados_prontos\BRB\BRB_20
12.txt', delimiter =',',dtype=float)

df= x.values

k = pd.DataFrame(x)
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new = k.dropna(axis=0)
kkk = new.values
lat=-15.600833333333
lon=-47.713055555556
latr=lat*(math.pi/180)
lonr=lon*(math.pi/180)
#CALCULOS
dia=kkk[:,2]
minuto=KkkKk[:,3]
gl=kKkK[:,4]
dire=kKkK[:,6]
difu=kkk[:,5]
S0=1360
angdia=(2*math.pi)*((dia-1)/365)
E0=1.00011+0.034221*np.cos(angdia)+0.00128*np.sin(angdia)+0.000719*np.cos(2*angdia)+0.000077*
np.sin(2*angdia)
Sa=E0*So
Dec=(0.006918-0.399912*np.cos(angdia)+0.070257*np.sin(angdia)-
0.006758*np.cos(2*angdia)+0.000907*np.sin(2*angdia)-
0.002697*np.cos(3*angdia)+0.00148*np.sin(3*angdia))*(180/math.pi)
Et=(0.000075+0.001868*np.cos(angdia)-0.032077*np.sin(angdia)-0.014615*np.cos(2*angdia)-
0.04089*np.sin(2*angdia))*229.18
hc=(minuto/60)-(4*(0-lon))/60+(Et/60)
w=(12-hc)*15
radianodec=(Dec*math.pi)/180
radianolat=(lat*math.pi)/180
radianow=(w*math.pi)/180
cosu=np.sin(radianodec)*np.sin(radianolat)+np.cos(radianodec)*np.cos(radianolat) *np.cos(radianow)
#HISTOGRAMA
jana=kKkK[:,4]-kkk[:,5]
janb=KkkK[:,6]*cosu
janz=janb-jana
bins = [-200,-175,-150,-125,-100,-75,-50,-25,0,25,50,75,100,125,150,175,200]
ax=plt.gca()
plt.xlabel('Diferenca’)
plt.ylabel('Quantidade”)
plt.title('Brasilia 2012")
plt.hist(janz, bins, histtype = 'bar’, rwidth=0.8)
plt.savefig(*histograma2012.jpg’)
plt.show()
size=len(janz)
count1=0
for j in range (0,size):

if janz[j] >=0 and janz[j] <=25:

countl = countl+1

print(*'2012")
print("entre 0 e 25")
print(countl/size)

count2=0
for j in range (0,size):
if janz[j] >=26 and janz[j] <=50:
count2 = count2+1
print(“entre 26 e 50")
print(count2/size)

count3=0
for j in range (0,size):
if janz[j] >=51 and janz[j] <=75:
count3 = count3+1
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print(“entre 51 e 75")
print(count3/size)

count4=0
for j in range (0,size):
if janz[j] >=76 and janz[j] <=100:
count4 = count4+1
print(“entre 76 e 100")
print(count4/size)

count5=0
for j in range (0,size):
if janz[j] >=101 and janz[j] <=125:
count5 = count5+1
print(“entre 101 e 125")
print(count5/size)

count6=0
for j in range (0,size):
if janz[j] >=126 and janz[j] <=150:
count6 = count6+1
print(“entre 126 e 150")
print(count6/size)

count7=0
for j in range (0,size):
if janz[j] >=151 and janz[j] <=175:
count7 = count7+1

print("entre 151 e 175")
print(count7/size)

count8=0
for j in range (0,size):
if janz[j] >=176 and janz[j] <=200:
count8 = count8+1
print(“"entre 176 e 200")
print(count8/size)

count9=0
for j in range (0,size):
if janz[j] < 0 and janz[j] >=-25:
count9 = count9+1

print("entre 0 e -25")
print(count9/size)

count10=0
for j in range (0,size):
if janz[j] <=-26 and janz[j] >=-50:
count10 = count10+1

print(“entre -26 e -50")
print(count10/size)

count11=0
for j in range (0,size):
if janz[j] <=-51 and janz[j] >=-75:
countll = countl1l+1
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print("entre -51 e -75")
print(countl1/size)

count12=0
for j in range (0,size):
if janz[j] <=-76 and janz[j] >=-100:
countl2 = count12+1

print(“entre -76 e -100")
print(count12/size)

count13=0
for j in range (0,size):
if janz[j] <=-101 and janz[j] >=-125:
countl3 = count13+1

print(“entre -101 e -125™)
print(countl13/size)

count14=0
for j in range (0,size):
if janz[j] <=-126 and janz[j] >=-150:
countl4 = countl4+1

print(“entre -126 e -150")
print(countl4/size)

count15=0
for j in range (0,size):
if janz[j] <=-151 and janz[j] >=-175:
countl5 = count15+1

print("entre -151 e -175")
print(count15/size)

count16=0
for j in range (0,size):
if janz[j] <=-176 and janz[j] >=-200:
countl6 = count16+1

print(“entre -176 e -200™)

print(countl16/size)

B R R R R R R R R
x=pd.read_csv(r'C:\Users\Artur\Desktop\INPE\INPE\2018\arquivos_TXT_dados_prontos\BRB\BRB_20
13.txt', delimiter =',",dtype=float)

df= x.values

k = pd.DataFrame(x)

new = k.dropna(axis=0)

kkk = new.values

lat=-15.600833333333

lon=-47.713055555556

latr=lat*(math.pi/180)

lonr=lon*(math.pi/180)

#CALCULOS

dia=kkk[:,2]

minuto=kkK[:,3]

gl=kkK[:,4]

dire=kkK[:,6]

difu=kkk[:,5]
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S0=1360
angdia=(2*math.pi)*((dia-1)/365)
E0=1.00011+0.034221*np.cos(angdia)+0.00128*np.sin(angdia)+0.000719*np.cos(2*angdia)+0.000077*
np.sin(2*angdia)
Sa=Eo0*So
Dec=(0.006918-0.399912*np.cos(angdia)+0.070257*np.sin(angdia)-
0.006758*np.cos(2*angdia)+0.000907*np.sin(2*angdia)-
0.002697*np.cos(3*angdia)+0.00148*np.sin(3*angdia))*(180/math.pi)
Et=(0.000075+0.001868*np.cos(angdia)-0.032077*np.sin(angdia)-0.014615*np.cos(2*angdia)-
0.04089*np.sin(2*angdia))*229.18
hc=(minuto/60)-(4*(0-lon))/60+(Et/60)
w=(12-hc)*15
radianodec=(Dec*math.pi)/180
radianolat=(lat*math.pi)/180
radianow=(w*math.pi)/180
cosu=np.sin(radianodec)*np.sin(radianolat)+np.cos(radianodec)*np.cos(radianolat) *np.cos(radianow)
#HISTOGRAMA
jana=kkK[:,4]-kkk[:,5]
janb=KkkK[:,6]*cosu
janz=janb-jana
bins = [-200,-175,-150,-125,-100,-75,-50,-25,0,25,50,75,100,125,150,175,200]
ax=plt.gca()
plt.xlabel('Diferenca’)
plt.ylabel('Quantidade’)
plt.title('Brasilia 2013")
plt.hist(janz, bins, histtype = 'bar’, rwidth=0.8)
plt.savefig(*histograma2013.jpg’)
plt.show()
size=len(janz)
count1=0
for j in range (0,size):

if janz[j] >=0 and janz[j] <=25:

countl = countl+1

print(*'2013")
print("entre 0 e 25")
print(countl/size)

count2=0
for j in range (0,size):
if janz[j] >=26 and janz[j] <=50:
count2 = count2+1
print("entre 26 e 50")
print(count2/size)

count3=0
for j in range (0,size):
if janz[j] >=51 and janz[j] <=75:
count3 = count3+1
print("entre 51 e 75")
print(count3/size)

count4=0
for j in range (0,size):
if janz[j] >=76 and janz[j] <=100:
count4 = count4+1
print(“entre 76 e 100™)
print(count4/size)

count5=0
for j in range (0,size):
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if janz[j] >=101 and janz[j] <=125:
countS = count5+1
print(“entre 101 e 125")
print(count5/size)

count6=0
for j in range (0,size):
if janz[j] >=126 and janz[j] <=150:
count6 = count6+1
print(“entre 126 e 150")
print(count6/size)

count7=0
for j in range (0,size):
if janz[j] >=151 and janz[j] <=175:
count7 = count7+1

print("entre 151 e 175")
print(count7/size)

count8=0
for j in range (0,size):
if janz[j] >=176 and janz[j] <=200:
count8 = count8+1
print(“entre 176 e 200")
print(count8/size)

count9=0
for j in range (0,size):
if janz[j] < 0 and janz[j] >=-25:
count9 = count9+1

print("entre 0 e -25")
print(count9/size)

count10=0
for j in range (0,size):
if janz[j] <=-26 and janz[j] >=-50:
count10 = count10+1

print("entre -26 e -50")
print(count10/size)

count11=0
for j in range (0,size):
if janz[j] <=-51 and janz[j] >=-75:
countll = countl1l+1

print(“"entre -51 e -75")
print(countl1/size)

count12=0
for j in range (0,size):
if janz[j] <=-76 and janz[j] >=-100:
countl2 = count12+1

print("entre -76 e -100")
print(count12/size)
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count13=0
for j in range (0,size):
if janz[j] <=-101 and janz[j] >=-125:
countl3 = count13+1

print(“entre -101 e -125")
print(countl13/size)

count14=0
for j in range (0,size):
if janz[j] <=-126 and janz[j] >=-150:
countl4 = countl4+1

print("entre -126 e -150")
print(countl4/size)

count15=0
for j in range (0,size):
if janz[j] <=-151 and janz[j] >=-175:
countl5 = count15+1

print(“entre -151 e -175™)
print(count15/size)

count16=0
for j in range (0,size):
if janz[j] <=-176 and janz[j] >=-200:
countl6 = count16+1

print(“entre -176 e -200™)

print(countl16/size)

H R A R
x=pd.read_csv(r'C:\Users\Artur\Desktop\INPE\INPE\2018\arquivos_TXT_dados_prontos\BRB\BRB_20
14.txt', delimiter =',',dtype=float)

df= x.values

k = pd.DataFrame(x)

new = k.dropna(axis=0)

kkk = new.values

lat=-15.600833333333

lon=-47.713055555556

latr=lat*(math.pi/180)

lonr=lon*(math.pi/180)

#CALCULOS

dia=kkk[:,2]

minuto=KkkK[:,3]

gl=kKkK[:,4]

dire=kKkK[:,6]

difu=kKkk[:,5]

S0=1360

angdia=(2*math.pi)*((dia-1)/365)
E0=1.00011+0.034221*np.cos(angdia)+0.00128*np.sin(angdia)+0.000719*np.cos(2*angdia)+0.000077*
np.sin(2*angdia)

Sa=E0*So

Dec=(0.006918-0.399912*np.cos(angdia)+0.070257*np.sin(angdia)-
0.006758*np.cos(2*angdia)+0.000907*np.sin(2*angdia)-
0.002697*np.cos(3*angdia)+0.00148*np.sin(3*angdia))*(180/math.pi)
Et=(0.000075+0.001868*np.cos(angdia)-0.032077*np.sin(angdia)-0.014615*np.cos(2*angdia)-
0.04089*np.sin(2*angdia))*229.18

hc=(minuto/60)-(4*(0-lon))/60+(Et/60)

w=(12-hc)*15
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radianodec=(Dec*math.pi)/180
radianolat=(lat*math.pi)/180
radianow=(w*math.pi)/180
cosu=np.sin(radianodec)*np.sin(radianolat)+np.cos(radianodec)*np.cos(radianolat) *np.cos(radianow)
#HISTOGRAMA
jana=kkK[:,4]-kkk[:,5]
janb=KkKkK[:,6]*cosu
janz=janb-jana
bins = [-200,-175,-150,-125,-100,-75,-50,-25,0,25,50,75,100,125,150,175,200]
ax=plt.gca()
plt.xlabel('Diferenca’)
plt.ylabel('Quantidade’)
plt.title('Brasilia 2014")
plt.hist(janz, bins, histtype = 'bar’, rwidth=0.8)
plt.savefig(*histograma2014.jpg’)
plt.show()
size=len(janz)
count1=0
for j in range (0,size):

if janz[j] >=0 and janz[j] <=25:

countl = countl+1

print("'2014")
print("entre 0 e 25")
print(countl/size)

count2=0
for j in range (0,size):
if janz[j] >=26 and janz[j] <=50:
count2 = count2+1
print(“entre 26 e 50")
print(count2/size)

count3=0
for j in range (0,size):
if janz[j] >=51 and janz[j] <=75:
count3 = count3+1
print("entre 51 e 75")
print(count3/size)

count4=0
for j in range (0,size):
if janz[j] >=76 and janz[j] <=100:
count4 = count4+1
print("entre 76 e 100")
print(count4/size)

count5=0
for j in range (0,size):
if janz[j] >=101 and janz[j] <=125:
count5 = count5+1
print("entre 101 e 125")
print(count5/size)

count6=0
for j in range (0,size):
if janz[j] >=126 and janz[j] <=150:
count6 = count6+1
print("entre 126 e 150")
print(count6/size)
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count7=0
for j in range (0,size):
if janz[j] >=151 and janz[j] <=175:
count7 = count7+1

print(“entre 151 e 175")
print(count7/size)

count8=0
for j in range (0,size):
if janz[j] >=176 and janz[j] <=200:
count8 = count8+1
print(“entre 176 e 200")
print(count8/size)

count9=0
for j in range (0,size):
if janz[j] < 0 and janz[j] >=-25:
count9 = count9+1

print("entre 0 e -25")
print(count9/size)

count10=0
for j in range (0,size):
if janz[j] <=-26 and janz[j] >=-50:
count10 = count10+1

print(“entre -26 e -50")
print(count10/size)

count11=0
for j in range (0,size):
if janz[j] <=-51 and janz[j] >=-75:
countll = countl1l+1

print("entre -51 e -75")
print(countl1/size)

count12=0
for j in range (0,size):
if janz[j] <=-76 and janz[j] >=-100:
countl2 = count12+1

print("entre -76 e -100")
print(count12/size)

count13=0
for j in range (0,size):
if janz[j] <=-101 and janz[j] >=-125:
countl3 = count13+1

print(“entre -101 e -125")
print(count13/size)

count14=0
for j in range (0,size):
if janz[j] <=-126 and janz[j] >=-150:
countl4 = count14+1
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print(“"entre -126 e -150")
print(countl4/size)

count15=0
for j in range (0,size):
if janz[j] <=-151 and janz[j] >=-175:
countl5 = count15+1

print("entre -151 e -175")
print(count15/size)

count16=0
for j in range (0,size):
if janz[j] <=-176 and janz[j] >=-200:
countl6 = count16+1

print(“entre -176 e -200™)

print(countl16/size)

HHH R A R
x=pd.read_csv(r'C:\Users\Artur\Desktop\INPE\INPE\2018\arquivos_TXT_dados_prontos\BRB\BRB_20
15.txt', delimiter =", dtype=float)

df= x.values

k = pd.DataFrame(x)

new = k.dropna(axis=0)

kkk = new.values

lat=-15.600833333333

lon=-47.713055555556

latr=lat*(math.pi/180)

lonr=lon*(math.pi/180)

#CALCULOS

dia=kkk[:,2]

minuto=KkkK[:,3]

gl=kkK[:,4]

dire=kKkK[:,6]

difu=kkk[:,5]

S0=1360

angdia=(2*math.pi)*((dia-1)/365)
E0=1.00011+0.034221*np.cos(angdia)+0.00128*np.sin(angdia)+0.000719*np.cos(2*angdia)+0.000077*
np.sin(2*angdia)

Sa=E0*So

Dec=(0.006918-0.399912*np.cos(angdia)+0.070257*np.sin(angdia)-
0.006758*np.cos(2*angdia)+0.000907*np.sin(2*angdia)-
0.002697*np.cos(3*angdia)+0.00148*np.sin(3*angdia))*(180/math.pi)
Et=(0.000075+0.001868*np.cos(angdia)-0.032077*np.sin(angdia)-0.014615*np.cos(2*angdia)-
0.04089*np.sin(2*angdia))*229.18

hc=(minuto/60)-(4*(0-lon))/60+(Et/60)

w=(12-hc)*15

radianodec=(Dec*math.pi)/180

radianolat=(lat*math.pi)/180

radianow=(w*math.pi)/180
cosu=np.sin(radianodec)*np.sin(radianolat)+np.cos(radianodec)*np.cos(radianolat) *np.cos(radianow)
#HISTOGRAMA

jana=Kkkk[:,4]-kkK[:,5]

janb=KkKK][:,6]*cosu

janz=janb-jana

bins = [-200,-175,-150,-125,-100,-75,-50,-25,0,25,50,75,100,125,150,175,200]

ax=plt.gca()

plt.xlabel('Diferenca’)

plt.ylabel('Quantidade’)
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plt.title('Brasilia 2015")
plt.hist(janz, bins, histtype = 'bar’, rwidth=0.8)
plt.savefig(*histograma2015.jpg’)
plt.show()
size=len(janz)
countl=0
for j in range (0,size):

if janz[j] >=0 and janz[j] <=25:

countl = countl+1

print(*2015")
print("entre 0 e 25")
print(countl/size)

count2=0
for j in range (0,size):
if janz[j] >=26 and janz[j] <=50:
count2 = count2+1
print(“entre 26 e 50")
print(count2/size)

count3=0
for j in range (0,size):
if janz[j] >=51 and janz[j] <=75:
count3 = count3+1
print("entre 51 e 75")
print(count3/size)

count4=0
for j in range (0,size):
if janz[j] >=76 and janz[j] <=100:
count4 = count4+1
print("entre 76 e 100™)
print(count4/size)

count5=0
for j in range (0,size):
if janz[j] >=101 and janz[j] <=125:
count5 = count5+1
print("entre 101 e 125")
print(count5/size)

count6=0
for j in range (0,size):
if janz[j] >=126 and janz[j] <=150:
count6 = count6+1
print(“"entre 126 e 150")
print(count6/size)

count7=0
for j in range (0,size):
if janz[j] >=151 and janz[j] <=175:
count?7 = count7+1

print(“entre 151 e 175")
print(count7/size)

count8=0
for j in range (0,size):
if janz[j] >=176 and janz[j] <=200:
count8 = count8+1
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print(“entre 176 e 200")
print(count8/size)

count9=0
for j in range (0,size):
if janz[j] < 0 and janz[j] >=-25:
count9 = count9+1

print(“entre 0 e -25")
print(count9/size)

count10=0
for j in range (0,size):
if janz[j] <=-26 and janz[j] >=-50:
count10 = count10+1

print(“entre -26 e -50™)
print(count10/size)

count11=0
for j in range (0,size):
if janz[j] <=-51 and janz[j] >=-75:
countll = countll+1

print("entre -51 e -75")
print(countl1/size)

count12=0
for j in range (0,size):
if janz[j] <=-76 and janz[j] >=-100:
countl2 = count12+1

print(“"entre -76 e -100")
print(count12/size)

count13=0
for j in range (0,size):

if janz[j] <=-101 and janz[j] >=-125:

countl3 = count13+1

print(“entre -101 e -125™)
print(countl13/size)

count14=0
for j in range (0,size):

if janz[j] <=-126 and janz[j] >=-150:

countl4 = countl4+1

print("entre -126 e -150")
print(countl4/size)

count15=0
for j in range (0,size):

if janz[j] <=-151 and janz[j] >=-175:

countl15 = count15+1

print("entre -151 e -175")
print(count15/size)
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count16=0
for j in range (0,size):
if janz[j] <=-176 and janz[j] >=-200:
countl6 = count16+1

print(“entre -176 e -200")
print(count16/size)
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