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The Problem 



 

Average Data from 2003- 2012 
Le Quéré et al 2013; CDIAC Data; 
Global Carbon Project 2013 
http://www.globalcarbonproject.org 



Global CO2 flux 



Rocas Atoll 



 

 October 2013; Dez/2013- Jan 2014; 
Feb-Mar/2014 - May/2014 

Four expeditions: 

Dry season: August 2013- 
February 2014 average= 20.04 
±23.66mm ( total =140.3mm)  
 
 Rainy Season March till July 
2014. average  226.26 ± 85.7 mm 
( total=  1131.3 mm) 



Temperature, conductivity and pH in situ Water Samples fixed with HgCl2  



 
Total alkalinity -TA (µmol kgsw−1)  Method Rounds (2012) 
 

Com base nos dados de T, S, pH e TA, calculamos os seguintes 
parâmetros: 
  
Carbono Inorgânico Dissolvido – DIC (µmol kgsw−1); 
Pressão parcial do CO2  - pCO2 (µatm); 
 

CO2SYS Pierrot et al., 2006 



Graph Builder

3

4

5

6

7

8

9

10

omega Ar

Ofurô Ponta da Baleia

nDIC (umol kg -1 sw)

1000 1400 1600 1800 2000 2200 2400

nT
A 

(u
m

ol
 k

g 
-1

sw
)

20

22

24

26

28

nTA = 1680 + 0.4029*nDIC

R²: 0.490

1000 1400 1600 1800 2000 2200 2400

nTA = 1648 + 0.4071*nDIC

R²: 0.654

CO2 Flux (mmol.m-2.d-1) 

 F= K*K0*(pCO2sw- pCO2 atm), where k is 
the gas transfer velocity (Sweeney et al, 
2007) k0 is the CO2 solubility coefficient 
in sea water (Weiss, 1974).  
 
The meteorological data was obtained 
from Fernando de Noronha at National 
institute of space research, INPE. 



 



 





 

(Kruskal-wallis, p= 0.044, α=0.05).  

The fluxes variability were influenced by the lower values of temperature and higher wind 
velocity at the dry season 

CO2 fluxes were more intense during the dry 
(-101±60.1 mmolm-2d-1, mean±sd) then in 
the wet season (-80 ±58.1 mmolm-2d-1) 



Factors influencing CO2 flux 
estimates 

Wind 

k ∆pCO2 

Air-Sea 
CO2Flux 

SST 

Transport 

Wind 
Waves 

Bubbles Surface 
Film 

Near Surface 
Turbulence 

Bock et al. (1999) 

Biology 

Net ecosystem calcification 
(NEC) and net community 
production (NCP) 
measured during dry and 
wet season at the Rocas 
Atoll (Pinheiro et al, 
submitted) 
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Thank you! 
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