
Sazzad Hossain (mdsazzad.hossain@pgr.reading.ac.uk)

1

GLOFAS EXTENDED RANGE FLOOD FORECAST SKILL 
FOR THE MAJOR RIVER BASINS IN BANGLADESH

Sazzad Hossain1,2, Hannah Cloke1, Andrea Ficchì1, 

Ervin Zsoter3, Liz Stephens1

[1] University of Reading, UK; [2] Flood Forecasting and Warning Centre, Bangladesh; [3] ECMWF

mdsazzad.hossain@pgr.reading.ac.uk



Sazzad Hossain (mdsazzad.hossain@pgr.reading.ac.uk)

Outline

• Background

• River basins

• Flood characteristics in Bangladesh

• GloFAS forecast for Bangladesh (case study for 

several flooding)

2



Sazzad Hossain (mdsazzad.hossain@pgr.reading.ac.uk)

Background

• Flood occurs annually during the South Asian monsoon 

(June to September)

• Average 20 % of the country inundates during a normal 

monsoon flooding

• Agriculture is one of the most important sector severely  

affected by flooding

• Flood forecasting operational-Short-term deterministic 

forecast 

• GloFAS is giving 1-30 day forecast information and used 

in flood preparedness

• Looking forward for large scale application GloFAS 

forecast for operational flood forecasting in Bangladesh
3
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River basins
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: 

▪ Brahmaputra
▪ Ganges
▪ Meghna

Ganges

Brahmaputra

Meghna

• Bangladesh is located at the downstream 
boundary of the basins 

• Flood plain delta
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River basins area

Basin Total 

basin 

area 

(km2)

Basin areas (km2)

India Nepal Bhutan China Bangladesh

Brahmaputra
552000 195000 - 47000 270900 39100

Ganges 1087300 860000 147480 - 33520 46300

Meghna
82000 47000 - - - 35000

Total

1721300 

(100%)

1102000

(64.02%)

147480

(8.57%)

47000

(2.73%)

304420

(17.69%)

120400

(7%)
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: 

*Bangladesh shares only 7% area



Sazzad Hossain (mdsazzad.hossain@pgr.reading.ac.uk)

 Flooding time and duration

▪Flood peak in the Brahmaputra – First flood event:  

July –August

– Second flood event: September (less 

frequent)

▪Ganges:  August to September 

▪Meghna – First event : July –August

– Second event : September (less frequent)

▪Duration:

▪Few  days to more than 2 month
6

Flood Characteristics
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Flood Hydrograph 

7

Brahmaputra river

• Several flood peaks during the monsoon based on the 
rainfall events

Danger level  threshold

Hossain et al. 2019 (to be submitted to HESS). “Hydrometeorological drivers of the 2017 flood in the Brahmaputra basin in 

Bangladesh”
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Flood pulses during monsoon
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River: Brahmaputra,  Station: Bahadurabad steam gauging in 
Bangladesh

• Large annual variation in periods of exceedance

1998

1988

2017

Hossain et al. 2019 (to be submitted to HESS). “Hydrometeorological drivers of the 2017 flood in the Brahmaputra basin in 

Bangladesh”
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Challenges of flood forecasting
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• Transboundary river basins

• Absence of basin wide flood forecasting with 

riparian countries

• Limited upstream (riparian countries) 

hydrological information

• Monsoon precipitation (follows active and break 

spells)

• Prediction of  flood timing, flood peak and 

duration is essential for Agriculture planning

Opportunity:
• Application of extended range hydrometeorological 

forecast for improved flood prediction 
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Methods

Data

▪GloFAS 30-day v2 forecast reruns, period 1997 to 2018

▪Observed river flow: Estimated using rating curve

▪Flood forecast hydrograph study for flood timing, peak and 

duration 

▪NSE and ROC score 
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http://www.globalfloods.eu/glofas-forecasting/
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Global Flood Awareness System (GloFAS)

3 August 201724 July 2017

GloFAS forecast is available for the river basins in 
Bangladesh 
Source of extended lead-time of  flood forecast

http://www.globalfloods.eu/glofas-forecasting/
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Brahmaputra flooding in 2017
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• Clearly some ensemble members give signal of flooding  

with 1 month lead-time

• Date of forecast 24 July 2017

(Days)

Observed  river flow
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Brahmaputra flooding in 2017
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• Forecast on 03 August shows GloFAS timely prediction 

of flood peak, duration

• 15-day lead-time prediction quite important for flood 

preparedness

Forecast date 03 August 2017
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Ganges flooding  2016 
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Forecast date 08 August 2016

• Successfully predicted peak two weeks ahead
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Meghna river (upper catchment) flood 2017
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• GloFAS was very consistent in prediction for the relatively 

small catchment 

• Predicted flood duration 20 June to 20 July

Forecast data 8 June 2017 
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2018 Peak flow prediction in September

Ganges
Forecast 4 sep.2018 

Brahmaputra
Forecast 4 sep.2018 

Potential timing of peak flow synchronization 

http://www.globalfloods.eu
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Brahmaputra river
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Nash-Sutcliffe efficiency (Mean ensemble)

Statistical skills

• NSE steadily decreases with the lead-time

• NSE varies from 0.79 to 0.72
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Ganges river
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NSE decreases from 0.77 to 0.72 (from 7 to 30-days) 

Nash-Sutcliffe efficiency (Mean ensemble)
Station: Harding Bridge stream gauge 
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Brahmaputra Relative Operative Curve (ROC)

15 days lead-time
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Area under the ROC curve: 0.80
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Ganges Relative Operative Curve

15 days lead-time
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Area under the ROC curve: 0.74
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Flood Management decisions 

• Providing extended range flood forecast outlook based 

on GloFAS forecast by the Flood Forecasting Centre in 

Bangladesh

• Forecast information is provided to districts level Flood 

Management and Disaster management offices

• Briefing to policy level in ahead of flooding 
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2017 emergency management initiative before flood
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Sandbags are prepared to 

prevent overtopping 

embankment and potential 

breach 

(Brahmaputra river, Location: Sirajganj) 

Photo courtesy: Executive Engineer, BWDB 

Sirajganj

GloFAS forecast hydrograph
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2018 anticipated flooding  
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According to GloFAS 

extended range 

forecast , “there may 

be one peak flow mid 

of September, that will 

not create flooding 

situation”

Government press release
Ministry of Water Resources, Bangladesh
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Summary

GloFAS ensemble forecasts successfully predict the flood events 

analysed with lead-time 15-30 days for the Brahmaputra, Ganges 

and Meghna River basins:

1. Observed river flows are well within the range of the ensemble 

members at 15-day lead time

2. GloFAS predicts very well the timing and duration of flooding for 

all the three basins

3. For the exceptional 2017 flood a few ensemble members show 

a clear signal of severe flooding around a month ahead… 

 The strength of ensembles!

Next steps

Forecast skill will be further evaluated: 

• Using other skill scores: Bias, CRPS, Brier score, Reliability

• Over a larger sample of flood events 24
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Thank you
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