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Preparation of a flood data catalogue 

• based on    (University of Colorado) 

• more than 2100 flood events worldwide since 2003 

• for 300 events the affected areas is > 200 000 km² 

• qualitative flood information 
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 expand by data on event rainfall, runoff volumes, 

GRACE-based storage anomalies 
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• based on       

• expand by data on event rainfall, 
runoff volumes, GRACE-based 
storage anomalies 

• PostGIS spatial database 
(extended PostgreSQL) 

 

 

 

 

grdc_stations_WGHM

Dartmouth_Poly_Flood2013Germany

Preparation of a flood data catalogue 

Example: 
Dartmouth extent of flood event June 2013 

GRDC river discharge gauging station 
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New GRACE water storage products: Evaluation in calibration and data 
assimilation schemes of hydrological models 

 
 Action Item 004 realized: 

Definition of co-operation with 
U Bonn (J. Kusche) for data 
assimilation of daily GRACE data 
into WGHM 

 Extension of existent monthly 
assimilation scheme 

 realization: first months of 2016 

Eicker et al. (2014), Surv. Geophys. 
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New GRACE water storage products: Evaluation in calibration and data 
assimilation schemes of hydrological models 

 
 Action Item 004 realized: 

Definition of co-operation with 
U Bonn (J. Kusche) for data 
assimilation of daily GRACE data 
into WGHM 

 Extension of existent monthly 
assimilation scheme 

 realization: first months of 2016 

 selected test area: 
Ganges/Brahmaputra basin 
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Flood and drought indicators - Cooperation JRC (Joint Research Centre) 

Evaluation of GRACE-based products in 
- EDO (European Drought Observatory) 
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 first step: JRC provides water storage data simulated with the 
hydrological models used in the alert systems (LISFLOOD, HTESSEL) 
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Publications: 

Co-operation with TU München / DGFI and Universidad de Concepción 
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Indicators of hydrological extremes 

 
• Drought: complex phenomenon affecting all 

components of the hydrological cycle 

> many different indices 

 

• Flood: readily identifiable & relatively short-lived 
event 

> flood severity versus flood potential  
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Drought 

• Many indices based on different variables (e.g., 
precipitation, soil moisture, vegetation health, river 
runoff) for different types of drought 

• Single variable may not suffice 

• Multivariate indices to describe drought more 
comprehensively (severity, frequency, duration)   
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Multivariate Standardized Drought Index (MSDI)1 

• Extension of the Standard Precipitation Index (SPI) 

• Joint probability of precipitation and soil moisture 

• Non-parametric joint distribution concept  

• P(xk,yk)=(mk-0.44)/(n+0.12) (Gringorten, 1963) 

• Applied to monthly anomalies of modelled top soil 
moisture (GLDAS CLM) and GRACE TWS (GFZ)  

       

 

 

1Hao and AghaKouchak, 2014: A Nonparametric Multivariate Multi-Index Drought 
Monitoring Framework, Journal of Hydrometeorology, 15, 89-101.   
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Flood 

• Flood severity indices based on peak river discharge 
(threshold exceedence, annual maximum) 

• Flood potential indices based on catchment wetness 
(antecedent precipitation, soil moisture, river 
discharge) 

• Basin-scale estimates of daily water storage from 
GRACE as flood potential index  
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Evaluation of daily GRACE products: first results 
for selected areas/flood events 
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Ganges/Brahmaputra Delta (size ~ 220.000 km2) 
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Elbe (size ~ 140.000 km2) 
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Conclusions 

 

• Longer term memory of GRACE TWS gives scope for 
added value to multivariate indices 

• Encouraging preliminary result for daily GRACE 
product in terms of sensitivity to individual flood 
peaks 

 

 

 

 


