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Increasing Natural Disasters



What are the goals?

Forecasting information must be:

• Fast
• Accurate
• Reliable
• Relevant and timely
• Easy to understand

And decision support must be offered!



Event Decision support system Dissemination



Lessons learned and trends
from many recent applications

> 40 practical real-time flood forecasting application



Lessons learned and trends
from many recent applications

• Strong demands on dissemination
Fast
Accurate
Reliable
Relevant and and timely
Easy-to-understand

• Benefits from new technologies
Advanced data assimilation
Use of spatially distributed data powered by GIS
Medium term forecasting capabilities
Decision support facilities
Web technology and cell broadcasting for dissemination
Added value through the multi-purpose use of the models

All relevant to MRC!
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REaL-tImE Flood Decision Support System 
Integrating Hydrological, Meteorological and 
Radar Technologies
www.projects.dhi.dk/floodrelief

The FLOODRELIEF project



Uncertainty - Motivation
Uncertainty is inherent in the flood 
forecasting process. There are several 
challenges for the decision support:

• Quantify the uncertainty sources
• Evaluate the impact of the different sources on 

the flood forecast accuracy
• Provide this uncertainty information in a manner 

that can be understood by operational forecasts 
and decision makers

• Evaluate the impact of the uncertainty on the 
decision making and management options

Ensemble Kalman Filter
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Uncertainty Sources

River Update points

Uncertainty in catchment rainfall – updating in both the
catchment and the river system

Catchment state 



Automatic Updating
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Traditional model simulation
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Obtain better results!

Assimilation

Forecast



Ensemble flood forecasting
• Can be used with different sources of 

uncertainties
• Straight forward with deterministic models
• Widely used in meteorological forecasting
• Meteorological inputs as the major source

100 member ensemble

Confidence intervals
5% relative standard deviation in Q
10% relative standard deviation in P



WRAPPER

ArcMap

GeoDB

Schedule

Event

Web

Email

Data

Publish

Execute

Configure

MODEL TOOL

WRAPPER

SIMULATION /
MODEL TOOL

Models
Real-time data

Warnings and 
decisions

GIS

Forecasting shell developments



Weather Radar Weather Radar -- Poland Poland 



Vertically Pointing  Radar  Vertically Pointing  Radar  -- UKUK

Source: Prof. Ian Cluckie, Water and Environmental Management 
Research Centre,  University of Bristol

The WEMRC-X-band Vertically Pointing weather Radar 



QPF in a ‘modern’ flood forecasting system
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Decision support in the Songhua River Basin



2 different shiplocks
7 flushing gates
3 debris gates
26 turbines of different make
66 spill ways divided into 4 subgroups



Bangkok – Flood and water quality forecasting



Thailand - Chantabury



The potential of flood forecasting
models..............
• Flood forecasting
• Water quality modelling/forecasting
• Drought forecasting
• Design
• Flood mapping
• Risk Assessment
• Sediment
• Irrigation
• ......
• ........

Get more from your investment!!



Spill

City of Harbin

An actual example: 
Simulation of
Chemical Spill in 
Songhua River, China

Measured vs simulated concentrations
at in-take for Harbin water supply





jhm@dhigroup.com
www.dhigroup.com

Thank you for your attention


