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High CO, emissions in the tropics (Amazon & Congo)
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Cruises & Methods

500

450

400

350

300

Water Height (cm)

250

200

Long-term average water height at Kisangani (1912-2014)

3-19 December 2013

10-30 June 2014

01/01

01/02 1
01/03
01/06 -
01/07 1
01/08
01/09 1
01/10

164 stations
29 variables

> 23,000 continuous measurements
d, temp, pH, O,, TSM, cDOM

CO,, con




Spatial variations of CO,



100
80

60 1
40
20 1

w o O1 O N © o
NN N T T T T T T T Y 11

1|—High W (Dec. 2013) Conductivity (uS cm)
J|—Falling W (June 2014) A |
OB b
T !;?L:!Jm'l.m ki D& & > (W Vo 4y
pH
1 A N (
1 LR L AL (N L, PR
i | MI OL T B G @
1AL
Cuvette Centrale (Wetland) Black-water tributaries
15 16 17 18 19 20 21 22 23 24 25

— Dowstream

Longitude (°E) Upstream —




20000 -
15000 -
10000 -

5000

120 -
100 -
80 -
60 -
40 -
20 -

pCO, (ppm) —High W (Dec. 2013)

I —Falling W (June 2014)

({0

w”"m.u .

Cuvette Centrale (Wetland) Black-water tributaries

16 17 18 19 20 21 22 23 24 25

«— Dowstream Longitude (°E) Upstream —




pCO; (ppm)

18000
OMainstem High W

16000 O Tributaries High W

« Cuvette Centrale »
(Wetland)

14000

12000

10000

8000

6000

4000 -

2000 - )
© Savannah

0 200 400 600 800 1000 1200 1400 1600
«— Downstream Distance from Kinshasa (km)  Upstream —



CH, (nmol L)

10000
o © OMainstem High W
9000 - O Tributaries High W
« Cuvette Centrale »
8000 - (Wetland)
7000 -
6000 -
5000 -
4000 -
3000 -
2000 -
<€

1000 - o Oo o o

© o o0 o o 9 ©

0 OmeowoOE 0o® 00 5 o pP000F5egsdygd |
0 200 400 600 800 1000 1200 1400 1600

«— Downstream Distance from Kinshasa (km)  Upstream —



CH,4 (nmol L'1)

25,000

20,000+

-
(3

3

(=] (=}

(=] (=]

(=] o
1 1

-
o

’

pCO, (ppm)

5,000 -

0

— Within Cuvette
— OQutside Cuvette

100,000 5—

10,000
1,000

100-

10

Strahler order




Results
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Metabolism versus CO, emissions
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CO, and CH, in rivers & streams of the Congo seem to be mainly
related to wetland inputs

Based on:

- Spatial patterns (in/out of the Cuvette Centrale)

- Metabolic measurements

- Stable isotopic composition of DIC (not shown here)



CO, emission from Congo rivers-streams using a lot of GIS

Science

Global extent of rivers and streams
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Results

CO, emission from Congo rivers-streams
=251 TgC yrt

Net ecosystem exchange (NEE) Congo forests + savannahs
=77 TgCyrt

CO, emission from rivers 3 times higher than terrestrial NEE ???

Export of C from solls to rivers
— 2 -3% Of N E E Global Change Biology (2011) 17, 1167-1185, doi: 10.1111/}.1365-2486.2010.02282.x

Dissolved carbon leaching from soil is a crucial

fO r terra f| rme fO rests component of the net ecosystem carbon balance
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CO, emission from Congo rivers-streams
=251 TgC yrt

Mostly sustained by C leaked from wetlands ?

Rate of Export C from flooded forest in Amazon (Abril et al.)
+

Surface of flooded forest in Congo
C leaked from wetlands = 400 TgC yr-1
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