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Simulated SWOT Reservoir Observations

Objectives

• Evaluate accuracy of simulated SWOT 
observations of reservoir storage change for 
20 reservoirs in the Mekong River Basin

• Merge SWOT water quantity observations with 
water temperature observations from other 
sensors to understand and manage ecosystem 
impacts downstream of hydropower dams

Expected SWOT observations in the Mekong River Basin
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SWOT Reservoir Observations in the Context of Current 
Satellite Sensors

Satellite Based River Temperature Observations

Conclusions
1. Overall, storage change of the 20 Mekong Basin reservoirs was accurately 

estimated from the simulated SWOT observations
2. SWOT represents a dramatic improvement in reservoir storage change estimation 

over current methods
3. The impacts of dams on downstream river temperature can be detected by Landsat 

thermal imagery
4. By combining remotely sensed  thermal observations with remotely sensed reservoir 

operations, we can understand and manage better the ecosystem impacts 
downstream from hydropower operations

Accuracy of Synthetic SWOT Observations
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SWOT Reservoir Observations

Estimate Reservoir 
Storage Changes

• Water quantity observations from SWOT and other sensors can be 
complemented by satellite based water quality observations such as river 
surface temperature

• Landsat thermal imagery used to infer impacts of hydropower dams on 
rivers downstream in Mekong River Basin

• Pair thermal information with remotely sensed operations of upstream 
reservoirs

• Test of water temperature observations in Mekong tributary, 3S Basin, 
location of major dam development in recent decades

Signs of cooling 
rivers down 
stream of dam 
development

Assess accuracy gains 
relative to existing remote 

sensing capabilities

• Reservoir storage 
changes were 
generally well 
represented by 
synthetic SWOT 
observations

• Elevation RMSE 
typically <0.10m

• Surface area 
NRMSE typically 
<15%

• Three layover 
impacted 
reservoirs 
experienced higher 
errors 

Sirindhorn Reservoir simulated SWOT storage change 
observations compared to daily in-situ storage changes

River Temperature from Landsat Thermal Imagery
Confluence of Mekong 
River and 3S Basin

25
25.5

26
26.5

27
27.5

28
28.5

29
29.5

30
30.5

1988 1993 1998 2003 2008 2013 2018

An
nu

al
 A

ve
ra

ge
 D

ry
 S

ea
so

n 
te

m
pe

ra
tu

re
 [C

]

Mekong River Water 
Temperature

Upstream Downstream

-1

-0.8

-0.6

-0.4

-0.2

0

0.2

0.4

0.6

1988 1993 1998 2003 2008 2013 2018

M
ek

on
g 

W
at

er
 

Te
m

pe
ra

tu
re

 D
iff

er
en

ce
 [C

]

Difference Between Up and 
Downstream Temperature

25
25.5

26
26.5

27
27.5

28
28.5

29
29.5

30

1985 1990 1995 2000 2005 2010 2015

An
nu

al
 A

ve
ra

ge
 W

at
er

 
Te

m
pe

ra
tu

re
 [C

]

3S Outflow Temperature

0

0.2

0.4

0.6

0.8

1

1.2

R
el

at
iv

e 
St

or
ag

e

Sesan River Major Dam 
Operating Patterns

25

26

27

28

29

30

31

32

W
at

er
 T

em
pe

ra
tu

re
 [C

]
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• Operating 

patterns of 
reservoirs 
derived from 
satellite 
imagery and 
SAR

• SWOT is 
expected to 
greatly 
improve on our 
ability to 
monitor 
reservoir 
storage

• Downstream 
river temperature  
from cooling 
linked to dam 
construction and 
operation 
upstream

Pre-dam

Post-dam


