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Ebro basin: ≈ 81.000km2

Altitude: 
• From 3000 to sea level
Climate: 
• North and west: 2000mm
• South and east: 400mm
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OBEJECTIVES

Examine the 
changes in 

precipitation 
and 

temeprature

How do the climate change (CC) and land use (LU) changes impact in the streamflow and 
sediment yield, in mountain rivers of the Ebro River Basin?

Evaluate the 
impacts of CC 
on snow cover

Anlayze the 
CC impacts in 
streamflow 

and sediment 
yield

Study CC and 
LU impacts 

SUGGESTIONS?
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1. Climate-change data 2. Hydrologic model 3. Future land use maps
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SSP1-2.6 SSP2-4.5

SSP3-7.0 SSP5-8.5

1. Climate-change data 2. Hydrologic model 3. Future land use maps

Regionalization: 

EQM and GPD/POT
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1. Climate-change data 2. Hydrologic model 3. Future land use maps

Regionalization: 

EQM and GPD/POT

METHODS

Snow cover 

evolution

Streamflow and 

sediment yield trends

NSE

Hou et al. (2022)

1-km resolution
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METHODS

PRECIPITATION AND 
TEMPERATURE CHANGE Acumulated precipitation deficit: 

462mm less in 77yr

Temperature change:
5.5 ºC  and 3.1 ºC more in 77yr
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METHODS

PRECIPITATION 
AND 

TEMPERATURE 
CHANGE

SNOW COVER CHANGE
(Hm3/yr)

Snowfall

Snow Water 
Equivalent

Snow cover
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METHODS

Streamflow trend Sediment yield  trend

SSP2-4.5

SSP5-8.5

Streamflow vs sediment analysis.

Data is shown as an anual mean. Future projections show one dot per model and year
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METHODS

Streamflow evolution Streamflow trend Sediment yield trendSediment yield evolution

ARGA Sub-basin
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METHODS

Sediment yield declines up to 4 magnitude orders

Future map reclasification and resolution

Make a bias correction with common LU years

PROBLEMS

CAUSE

SOLUTION

Are the HRU calibration parameter aplicable?

Calibrate the basin 
taking into account 
HRU LU

Big changes in LU do not get the corresponding 
calibration

Can I do something 
with Decision tables?

SUGGESTIONS?



THANK YOU!

QUESTIONS OR SUGGESTIONS?

Arantxa Ortiz-Elorza: arantxa@ipe.csic.es
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