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Il Introducao

O objetivo primeiro deste projeto €
investigar a interagdao atmosfera-
superficie através da determinacgao
observacional direta dos fluxos
verticais turbulentos de calor
sensivel, latente e de momento, na
no Espirito Santo (FIuTuEs) usando
sensores de resposta rapida e lenta
instalados em uma torre.




Il 12 Etapa

Meaipe, ES.

Escolha do local; J
Instalagao dos equipamentos; J

Operacionalizagao do sistema;

J

Divulgagao dos dados coletados.
J
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Escolha do local

* Seguro

* Menorinfluéncia de edificagoes

A torre foi instalada no restaurante
" Cantinho do Curuca (20°44'17" S,
40°32'20" W), localizado na praia de
Meaipe, ES.
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Instalacao dos equipamentos
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Instalacao dos equipamentos I

@ Pirandmetro (Onda curta):
- Range espectral = 305to 2800 nm

Saldo radiometro — modelo: CNR4

)

: Pirgedmetro (Onda Longa):
— Range espectral = 4.5t0 42 um
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Instalacao dos equipamentos J
Range de pressdo = 500 até 1100 hPa

= I Acuraria =2 0.3 hPa (@ +20°C)

Barometro — modelo: CS106 (Vaisala)

+ 0.6 hPa (@ 0° até 40°C)
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Instalacao dos equipamentos J

Sensor de temperatura e umidade relativa
—modelo: HC253 (Rotronic)

Sensor robusto, ideal para aplicagoes de
longo prazo

Temperatura
Range de temperatura = -40°C até +60°C
Acuracia 2 +0.1°C

Umidade Relativa
Range de umidade = o até 100%

) IR P Acuracia 2 < 0.8%
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Instalacao dos equipamentos \

Sensor de fluxo de calor no solo — modelo:
HFPo1 (Hukseflux)

Especificacao:
Range = -2000 a +2000 Wm-2
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Instalacao dos equipamentos J

Sensor de temperatura — modelo: 109
(Campbell)

Sensor robusto, pode ser usado para
medir temp. da agua, ar, solo.

Especificacao:
Range 2 -50°a70°C
Acuracia= +0.1°C



Il Projeto FIUTUES —Torre Meaipe
Instalacao dos
equipamentos; J

- Sensor de alto desempenho, nao-
| dispersivo, caminho aberto por
infravermelho.

Analisador de gas CO2/H20 — modelo: LI-
7500 (Li-cor)

Especificacao:
AcuraciaCO2 2 1%
Acuracia H202 2%
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Instalagao dos

equipamentos;

W/

/7 W\

Anemometro sonico — modelo: CSAT3
(Campbell)

Anemometro sbnico tridimensional que
mede 3 componentes do vento e a
velocidade do som.

Mede flutuagoes turbulentas do vento
horizontal e vertical.

Especificacao:

Veloc. horizontal = +0.08 m/s

Veloc. Vertical =2 +o0.04m/s

Dire¢do do vento acuracia= £ o0.7a1m/s
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Operacionalizagao do sistema;

* Automatizagao do envio dos
dados para servidora na USP a cada
30 mMin;

* Desenvolvimento de programas
para leitura, analise e graficos;

* Desenvolvimento do site,
automatizando o envio de graficos
a 30 min.
http://www.iag.usp.br/meteo/liam/

default.html

Laboratory of Air-Sea Interaction

IAG/USP

Home
Projects
Data
Publications
Researchers
Courses
Events

Contact

Laboratorio de Interacdo Ar-Mar (LIAM)

Principal investigator: Jacyra Soares, PhD

The transfer of energy, mass and momentum between different surfaces (ocean, ice, sand, etc) and the
atmosphere occurs through the vertical turbulent fluxes and it is an important aspect of possible climate change
that the planet is suffering. These fluxes provide the coupling between, for instance, the ocean and atmosphere
representing thus a key process in the climate system. Besides climate change, the knowledge of the turbulent
exchange over different surfaces is crucial to

i. Diagnostic and prognostic studies applied to numerical weather forecasting,
ii. Environmental assessment using operational dispersion models of atmosphere and ocean,
iii. Oceanographic investigations,
iv. Biogeochemical studies,
v. Wave forecasting models,
vi. Maritime engineering, etc.

The main activities carried out at LIAM are focused on observational and numerical investigations of physical
phenomena related to atmospheric and oceanic boundary layers.

The number of visitors is : NaN



http://www.iag.usp.br/meteo/liam/default.html
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Divulgacao dos dados coletados.

Laboratory of Air-Sea Interaction

IAG/USP

Home
Projects Available data:
Data « Antarctic - ETA Project

King George Island
Publications Period: Fev 2011 to Dec 2015

Download data click here
Researchers
Courses « FluTuES

u Meaipe01 - Cantinho do Curuca

Events Period: oct/18 up to now
Contact

Home | Projects | Data | Publications | Researchers | Courses | Events | Contact

|
http://www.iag.usp.br/meteo/liam/default.html



http://www.iag.usp.br/meteo/liam/default.html
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Divulgagao dos dados coletados.

Laboratory of Air-Sea Interaction

IAG/USP

Home
Projects
Data
Publications
Researchers
Courses
Events

Contact

Meaipe (20°44'17" S, 40°32'20" W)

Meaipe01 measurement
Cantinho do Curuca
In situ data:

« Images

+ Imagens
« Real-time data
« Dados em tempo real

« Data average
« Dados médios

Equipaments:
Equipment Height (m)

Net radiometer (model: CNR4)
Saldo radiémetro (modelo: CNR4) 3.9
Temperature and relative humidity (model: HC253)
Temperatura e umidade relativa (modelo: HC2S3) 3.7
Pressure (model:CS106)
Pressdo (modelo: CS106) 0.55
Soil heat flux (model:HFPO1)
Fluxo de calor no solo (modelo: HFPO1) -0.05

Soil temperature (model

http://www.iag.usp.br/meteo/liam/detault.html



http://www.iag.usp.br/meteo/liam/default.html
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Divulgacao dos dados coletados.

Laboratory of Air-Sea Interaction
IAG/USP
Home
Projects Meaipe0O1 - Cantinho do Curuca
Data Meaipe (20°44'17" S, 40°32'20" W)
Publications Realtime data
Researchers
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http://www.iag.usp.br/meteo/liam/default.html



http://www.iag.usp.br/meteo/liam/default.html
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Divulgacao dos dados coletados.

Laboratory of Air-Sea Interaction

IAG/USP

Home
Projects
Data
Publications
Researchers
Courses
Events

Contact

Meaipe01 - Cantinho do Curuca

Meaipe (20°44'17" S, 40°32'20" W)

Data
Meteorological Data

Parameter 5 minutes Hourly Monthy
Radiation components .4 X X
Net radiation X X X
Albedo X X X
Atmospheric pressure X X X
Air temperature X X X
Relative humidity X X X
Soil temperature X X X
Soil heat flux X X X
Wind speed X X X
Wind direction X X X
co2 X X X
H20 X X X
Battery voltage X X X

Data

Parameter 1 hour Hourly Monthy

Radioactivity X X

http://www.iag.usp.br/meteo/liam/default.html



http://www.iag.usp.br/meteo/liam/default.html

CONCLUSAO




I Conclusao e Perspectivas

Lo Rl

e Os equipamentos foram

instalados . I\/Ianutepgéo ou troca
adequadamente; dos equipamentos
e O sistema de aquisicdo e a danificados;
transmissao de dados e Calculo do balanco de
funcionou :
- adequadamente; €nergia;

e Problemas com energia e ° EStUdC_)Nda turbUIGInC'a
com internet. na regiao de Meaipe.
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Umidade do ar (%)

+ RH(37m) + RH{Z7m)

e o
= =
b= b=
E E
= =
= =
@ L
> =
L= L=
© ©
U u
o o

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Mov Dec
Month




Velocidade do vento (ms)
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Direcao do vento (grau)
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Radiacao atmosferica (W m

—200
—400 —400

—600 \ —600

) SWDN - SWDN
—B800 SWUP S —800 WP

;T
I
E
=
c
2
]
=
-
1%}
o

~1000 LWDN ~1000 LWDN
LWUP LI
—-1200 —1200
: Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Month




Pressao atmosferica (hPa)
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Temperatura do solo (°C)
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Fluxo de calor no solo (°C)
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Fluxo de vapor de agua (mmol m-3
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Fluxo de vapor de CO2 (mmol m-3)
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