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Enhancing in-situ streamflow measurements:
needs and opportunities

Balázs M. Fekete
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Need for Remote Sensing
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GRACE-Based Terrestrial Freshwater Estimate
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Space-based water discharge
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PNAS Satellite-based Ocean Mass Balance
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Annual Discharge
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Discharge Monitoring Infrastructure
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Tornado Graph of GRDC's Data Archive



Discharge MonitoringDischarge Monitoring2011-03-122011-03-12 99

Existing Realtime Reporting Discharge Gauges

Realtime Archive

United States 9230 25300

Canada 1700 5607

European Union 3800

GRACE Spatial Resolution is the equivalent of operating 750 stations
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Temperature Stations in NCDC

D'Aleo and Watts, 2010
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Past Issues
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Continental Precipitation 
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Annual Precipitation Profiles
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Continental Runoff

A
fri

ca

A
si

a

A
us

tr
al

as
ia

E
ur

op
e

N
. 

A
m

er
ic

a

Is
la

nd
s

S
. 

A
m

er
ic

a

G
lo

ba
l0

200

400

600

800

1000

1901-2002 2000-2009 2009

R
un

o
ff 

[m
m

/y
r]

A
rc

tic

A
tla

nt
ic

In
di

an

La
nd

M
ed

.+
B

la
ck

P
ac

ifi
c

G
lo

ba
l0

100

200

300

400

500

600

1901-2002 2000-2009 2009

R
un

o
ff 

[m
m

/y
r]



Discharge Monitoring2011-03-122011-03-12 1515

Precipitation  Monitoring
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Continental Runoff Fluxes in 2010
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Runoff Anomalies
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Conclusions

● How our descendent will know what 
was the Earth like in our time?

● What kind of observing system we 
need to operate?

– What do we want to measure?

– How can we measure (in-situ vs. 
satellite?

– How we can provide seamless access to 
observations?

"Ceterum censeo Carthaginem esse delendam..."
Cato, A.D. 234-149


