
Quantifying the magnitude of fluvial carbon fluxes – EHSE Small Project Grant (Hutley, Setterfield, 

Duvert, Northwood) 

Objectives:

- Verify the hypothesis that DIC is a major C loss pathway in tropical savannas;

- Provide high-frequency monitoring of DOC, POC, and DIC fluxes;

- Better understand the role of hydrological forcing on C export.

Method:

- Develop and automated system to measure DIC and DOC in situ

- Water is pumped into a tank where parameters are measured;

- DOC and POC are measured using an optical sensor (Spectro::lyser);

- DIC is calculated from pCO2, pH and T° measurements;

- 2-hour measurement cycles.

 Combined with weekly manual sampling to:

(i) calibrate sensors,

(ii) study the water and C stable isotopic signatures (δ13C-DIC, δ2H, δ18O).



Developing automated monitoring of fluvial carbon



Dissolved inorganic carbon (DIC) – Calculation using pCO2 , pH and T°

Deployment

- Instrument installed late November 2016

 DIC fluxes were not captured during the first 

2 peak flow events; now waiting for the next 

monsoon burst!

Results

- Typical measurement cycle: water-air equilibration in the tank takes about 10 to 40 minutes.

- pCO2 ranges between 1000 and 2500 ppm so far; DIC between 1 and 6 mg/L.

- Crystal Whittaker (BSc student) will be crunching DIC numbers as part of her research project. 

equilibration

recorded DIC value Most CO2 may have degassed upstream!!

 Need to focus on GW seepage zones. Now working on a portable pCO2 probe that can monitor 

CO2 levels at spring locations (MSc student intern Mylène Bossa). 

- We’ve faced a number of issues during the 

first 3 months (data storage issues, gas not 

recirculating, error in Campbell program, 

water pump failure…)

Howard River, 14 Feb 2017. The 2nd monsoonal event of the 

season prevented access to instruments for 2 weeks. 



Results to date  - Diurnal patterns of DIC

- Clear diel cycles with higher dissolved CO2 during daytime. Water-air equilibration not always reached

600

1000

1400

1800

24/02/2017 12:00 25/02/2017 0:00 25/02/2017 12:00 26/02/2017 0:00 26/02/2017 12:00 27/02/2017 0:00 27/02/2017 12:00 28/02/2017 0:00 28/02/2017 12:00 1/03/2017 0:00

p
C

O
2

(p
p
m

)

2

3

4

24/02/2017 12:00 25/02/2017 0:00 25/02/2017 12:00 26/02/2017 0:00 26/02/2017 12:00 27/02/2017 0:00 27/02/2017 12:00 28/02/2017 0:00 28/02/2017 12:00 1/03/2017 0:00

D
IC

 (
m

g
/L

)
Microbial activity in tank?



Results to date  - Seasonal patterns of DIC

- DIC concentration (mg/L) x River discharge (L s-1) = DIC C flux in Mg C ha-1 y-1 + CO2 evasion (FLUVIAL)

- Compare with GPP, ecosystem respiration rate, and current C sequestration rate (TERRESTRIAL) 


