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GLOWASIS general info

January 2011 – March 2013
Project budget 3 MEUR
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Project Overview

1) Improve seasonal forecasting of water scarcity and drought (EO, in-
situ, model-based data)

2) Explain the complexity of water scarcity forecasting
(incl. awareness and   policy briefs EC)

3) Deliver open data on drought and water scarcity
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when the water demand outstrips the supply

WATER SCARCITY vs DROUGHT
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GLOBAL WATER SCARCITY INDICES (0.5x0.5 deg, 1960-2010)

May 1960

May 2001

May 1980

WSI

Water Stress Indicator, Falkenmark,1989)

Total net water demand/water availability

Net demand: gross demand - return flows



A collaborative project aimed at pre-validation of a GMES Global Water Scarcity Information Service

Page 8

0.1x0.1 deg (6 arcmin, ~10x10km), up to 2010
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Where do we want to be at the end of the project?

• Forecast seasonal water scarcity and drought with a smaller and better known
uncertainty

• Add value for decision making

• Add value to JRC’s European Drought Observatory

• Have a popular portal that is used many times by many users
– Make sure users can really use the data and not only look at it

• Show the complexity of water scarcity research (climate vs human causes and impacts)
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Seasonal forecasts 2010/11 – The EFI

•Oct-Dec 2010 EFI spatial maps issued in different dates

•Spatial distribution of the precipitation EFI valid for Oct-
Dec 2010: From July 2010 onwards there was a consistent 
dry anomaly forecasted

OctoberOctober September

August July

June

Dry

Wet

Policy: Towards warning indicator
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Nile discharge december 1984 near Khartoum – ECMWF bias corrected

Policy: Towards warning indicator
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Theoretical skill testing

• For each parameter for each month (discharge, water scarcity, soil moisture, ….) we 
calculate a ‘critical lead time’*. 

• This more or less tells whether your meteorology or hydrological initial settings are 
important for your drought forecast

February

*: (at which skill of reverse ESP becomes higher than skill of ESP)
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Theoretical skill testing

• For each parameter for each month (discharge, water scarcity, soil moisture, ….) we 
calculate a ‘critical lead time’*. 

• This more or less tells whether your meteorology or hydrological initial settings are 
important for your drought forecast

*: (at which skill of reverse ESP becomes higher than skill of ESP)

May
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Research results

• In case studies (Europe 2003, Australia 2006, Horn of Africa 2010-11 (1984-1985) we have 
shown to predict drought 1-2 months and sometimes 3 months in advance

• Per region in the world and per season we put a theoretical skill indicator on the 
forecast. In other words, we are pointing whether to invest in meteorological or in 
hydrological input for improvement in drought forecasting for each these regions.

• All project datasets available on open data portal
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Vision in all workpackages

Open data
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What will be on the data portal?

Open data (so everyone can view and download the data)

- Demonstrator outputs
- Seasonal water scarcity forecast (at the end of the project)
- 1960-2010 water scarcity model output datasets
- Water demand datasets 1960-2010 (0.5x0.5 and 0.1x0.1)
- Global meteorological Seasonal Extreme Forecast Index (precipitation, 2m temp)
- Global Groundwater Table
- Global hydrological seasonal forecasts (discharge, soil moisture, …)

- 2000 – 2010 case study outputs
- Water Scarcity forecasts (hindcast)
- Global hydrological forecasts (hindcast, discharge)
- Critical Lead Times
- 2000-2010 global and optimized satellite data sets:

- Rainfall (snowfall)
- Soil moisture
- …
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• A homepage viewer showing a popular
water scarcity map on main page. 

• Full data portal 
- data core (thredds)
- open source viewer

• NOTE: viewing and downloading

Example full data portal.

popular viewer on website http://glowasis.eu
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Data core (NetCDF)
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Simple visualisations

webview .png Google Earth
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Simple and more advanced visualisations
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More advanced:
- create spatial subsets -
- create animations from timeslice ranges 

22.06.2011
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Some datasets

Some datasets…
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SIMULATED GLOBAL EQUILIBRIUM WATER TABLE at 30 arc-sec lat-lon (~1 x 1 km)

•The water table is shallow in many areas. It will modulate soil moisture dynamics and 
possibly land-surface fluxes there.

•In some of those areas recharge is not very large, groundwater withdrawals for irrigation 
or other uses can cause a significant depression of the water table

• Sources: recharge estimates derived from 3 GLDAS (CLM, NOAA, Mosaic), 
GTOPO30, soil texture FAO, etc…)
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Equilibrium Water Table

m - surface
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Satellite Soil Moisture: Improved Temporal Coverage and consistent error 
characterisation

AMSR-E
(passive)

ASCAT
(active)
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Satellite Soil moisture time series - Horn of Africa 2010/2011

A

B
A

B
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Satellite Soil Moisture Anomaly 2005 to 2011
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• ~ 25 peer reviewed papers (Nature, Science, BAMS, HESS, GRL, …)
• ~ 30 international workshops, conferences, presentations, etc.
• Blog with expert’s views
• Daily newspaper on water scarcity and drought
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