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Objective: Examine the influence of land cover, topography and soil 
on stream hydrology and carbon flux and composition in the 
Amazon.

•Understand underlying controls (geomorphic and land-use change) 
on hydrology and carbon flux in the region at the mesocale. 

•Parameterize and improve model simulations of hydrology, carbon 
and nitrogen dynamics.

. 

Motivation



Methods
• Use 90-m SRTM digital elevation (DEM) data and land cover/land 

use maps derived from Landsat-TM to select several catchments in 
the Tapajos national forest drainage area with contrasting land use, 
topography, and soils. 

• Field sampling of throughfall, lysimeter and stream water 
components to provide insight into flow path dynamics and a 
better understanding of the chemical nature of carbon under 
contrasting land use patterns. 

• End-member sampling of groundwater wells and throughfall.
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Remote Hydrology
and

Human Activity

•Syringe filtration using 0.7 µm glass fiber filters
•100 ml of water per sample
•Measure stream water level
•Measure stream flow

•Continuous water level measurements

Sampling Scheme



Monthly sampling scheme 
Nov 2003- April 2004

Bi-weekly April 2004-Present

Sampling Scheme



PRELIMINARY 
RESULTS
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Dissolved Organic Carbon (2003-2004)

0
1
2

3
4
5
6
7

8
9

10

Nov-03 Dec-03 Jan-04 Feb-04 Mar-04 Apr-04 May-04 Jun-04 Jul-04 Aug-04 Sep-04 Oct-04

D
O

C
 (m

g 
/ L

)

Ground Water #1

Ground Water #2

Jatuarana 
Moju Km 124 

Moju Antonio

Branco
Mojui 

0

5

10

15

20

Nov Dec Jan Fe
b

Mar Ap
r

May

Jun
e

Jul
y

Au
gu

st Se
pt Oct

DI
C 

(m
g/

L)

Groundwater #1

Groundwater #2

Jatuarana

Moju Km 124

Moju Antonio

Branco

Mojui

Dissolved Inorganic Carbon (2003-2004)



0
0.5

1
1.5

2
2.5

3
3.5

4
4.5

5

Nov (03) Dec Jan (03) Feb Mar Apr May Jun Jul Aug Sep Oct (04)

D
O

C
 (k

g/
ha

)

Mojui
Moju (Sarya)
Ja tuarana
Branco

Monthly DOC Flux

0

5

10

15

20

25

Mojui Moju (Sarya) Jatuarana Branco

DO
C 

(k
g/

ha
/y

ea
r)

Annual DOC flux



Summary
• Our results suggest topography and soils are important controls on hydrology and DOC flux in these 

catchments. Natural forest catchment DOC flux ranges from 20 kg/ha/year – 6 kg/ha/yr depending 
on landform type and soil drainage. 

• A strong seasonal increase in DOC concentration and flux was observed in all natural forested 
catchments during the wet season.

• By contrast only a slight increase DOC concentration has yet been observed in catchments which 
have experienced more intensive land-use change.

• These results indicate that DOC enrichment normally associated with the onset of the  wet season 
may be reduced in catchments with more intensive land-use change.  Lower amounts and 
concentrations of DOC in these streams may be the result of less rainfall percolation through the 
forest canopy [1] and flow-through in thick active A horizons found in natural forests. 

• The Mojui drainage basin, where forest conversion to pasture and agriculture is greatest, had the 
lowest flux of DOC (3 kg/ha/yr).  This may be associated with reduced stocks of above ground 
biomass and soil C.

• A tight linkage between stream hydrograph response and individual rainfall events was observed in 
upland streams.

• By contrast stream hydrograph response was not well associated with individual rainfall events in 
lowland streams.



•Continue monitoring streams and detecting land use change.
Land use change is VERY change is rapid…

•Use stable isotopes 18O and 2H to evaluate differences in evapotranspiration 
between catchments.

•Combine isotopic, chemical, hydrometric (continuous water level
measurements), rainfall data to infer flow path differences between 
catchments.

•Apply and test this geomorphic framework to other catchments in the region.

•Incorporate results into a modeling framework to predict hydrologic and carbon 
flux over larger spatial scales and predict future changes.

Next Steps






	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

