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Outline

Background

e River basins

* Flood characteristics in Bangladesh

* GIoFAS forecast for Bangladesh (case study for
several flooding)
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 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

* GIoFAS is giving 1-30 day forecast information and used
In flood preparedness

 Looking forward for large scale application GIoFAS
forecast for operational flood forecasting in Bangladesh
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* Brahmaputra
* Ganges
"= Meghna

River basins
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* Bangladeshislocated at the downstream

boundary of the basins
* Flood plain delta
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River basins area B Rending

Basin areas (km?)

Bhutan China Bangladesh

Brahmaputra

552000

195000 270900 39100

Ganges 1087300 860000 147480 - 33520 46300
Meghna 82000 47000 ; ; ; 35000
Total

1721300 1102000 147480 47000 304420 120400

(100%)  (64.02%) (8.57%) (2.73%)  (17.69%)  (7%)

*Bangladesh shares only 7% area

5

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



Flood Characteristics BB i

d 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

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

Flood Hydrograph Reading

Brahmaputra river
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* Several flood peaks during the monsoon based on the
rainfall events

Hossain et al. 2019 (to be submitted to HESS). “Hydrometeorological drivers of the 2017 flood in the Brahmaputra basin in
Bangladesh” 7
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Flood pulses during monsoon
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River: Brahmaputra, Station: Bahadurabad steam gauging in

Bangladesh
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« Large annual variation in periods of exceedance

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

| | B2 Reading
 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 ?

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



Methods
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Data
» GIoFAS 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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Global Flood Awareness System (GloFAS)

http://www.globalfloods.eu/glofas-forecasting/
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http://www.globalfloods.eu/glofas-forecasting/

Brahmaputra flooding in 2017

University of
@Rea ding
* Date of forecast 24 July 2017
Observed river flow
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Clearly some ensemble members give signal of flooding
with 1 month lead-time
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Brahmaputra flooding in 2017 B Ui o
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Forecast date 03 August 2017
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« Forecast on 03 August shows GIoFAS timely prediction
of flood peak, duration

« 15-day lead-time prediction guite important for flood
preparedness -
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Ganges flooding 2016 T

Forecast date 08 August 2016

70000
60000
'm
E
=
2
CIL) 50000 Max
=
o .
y \75%
40000 / e
25%
Min
0 5 10 15 20 25 30
Leadtime (day)

* Successfully predicted peak two weeks ahead
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B2 Reading
Meghna river (upper catchment) flood 2017
Forecast data 8 June 2017
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 GIoFAS was very consistent in prediction for the relatively
small catchment

 Predicted flood duration 20 June to 20 July
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2018 Peak flow prediction in Septem
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Brahmaputra river

Nash-Sutcliffe efficiency (Mean ensemble)
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« NSE steadily decreases with the lead-time
* NSE varies from 0.79 to 0.72

Sazzad Hossain (mdsazzad.hossain@pgr.reading.ac.uk)
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Ganges river @ UnlverS|tyof

Station: Harding Bridge stream gauge Reading
Nash-Sutcliffe efficiency (Mean ensemble)

0.77;

0.76;

NSE

0.751

0.741

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29
Lead-time (day)

NSE decreases from 0.77 to 0.72 (from 7 to 30-days)
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B8 Reading
Brahmaputra Relative Operative Curve (ROC)
15 days lead-time

ROC Curve
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Area under the ROC curve: 0.80
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Hit Rate

Ganges Relative Operative Curve  gguueoo
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15 days lead-time
ROC Curve
Area under the ROC curve: 0.74
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Flood Management decisions B2 Reading

* 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 @Umvers-tyof

GloFAS forecast hydrograph
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Sandbags are prepared to
prevent overtopping
embankment and potential
breach

(Brahmaputra river, Location: Sirajganj)
Photo courtesy Executive Engineer, BWDB
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2018 anticipated flooding % Reading

Government press release
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According to GIoFAS
extended range
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not create flooding
situation”

AreATa=t AfGarery, oIt
www.mowr.gov.bd

B sfeyfReae st aea J7es #ifR 3% “remm e 517 3¢ SR Ao IS 932 SIS IGS AT
TSF AST (AT STACH B YTt GUIIeTa Jgr 929 FAFS Ferx B

oS : EdEERECRCCIEE ]
STRgY A6, N =519 J@eirern
EOERVIEL] 3 oL GITHHA Y05
EEE : fA=1#1 08.w0 BT
ki : SSTF5, A S Tgetters, LT ABIreTH

SoTH Ty FTSoicer I It AR e-w-co J2yw)

]

TS BoAfgs THrEgce wrrs wifimn Form Fw g T B Fom R[few siew @ s afeffige

Bit7 wfgfRafas Tt Tmofg A0S #A1fF 36 oreurs Tre SIAe a2 AL AfIS 2oWH WHLH (At oA fFrawf g
4341 ffR waE, @ REw B 3¢ sRere Aod S WL SES IET ARANTHE HSE AT (A7 TAN TR ASHARS
FSH WIS ALATT A7 Twam Qe AfSfafaee tyw «ifAfefon 5B oy Corarem 6 @ R 30w =i swem
TSI SGH S

9l

LT AR TR @S T et @ Sredwad @re’ 97 FLRD A=A Arewrw siews Presentation @

ATHTH BITH F0%fa FATH AT SR QA {3 @3 ST el Rawmg @ fzs saa:

(89

()

Q)]

()

()

®)

THYE FIANTR Ty Bieaa Fowrs wfS 1M IS SR 1S 30 HF, Y050 TS AW Ba-s1Fs Mg
s WL AN oA g % A1 0 WS THAG FqA Srmy Weedt Bieww Nuxia ¢6=1 #f21z &1 qcoo
BB, ot 5 AT 8ooo fFEHT 3% (2IL0 > GICHHA dvooo RFEHT @ Mty W32 IS FHEH 25 (ATS
AT |

BIH 20T SIS Fwoa JCTF A 2T SIRCSH SFABTR A1S) Wan<a AqHe SomArrqzs fems v goie
TG AT o WA FCA| LA F2 HHCNH T QCH FTR AR NS TS B1em w2t (e gt aAffsmest
36 B Srawy, AT AAe TS FPoea (79 =17 eoo A, €32 FPere arr Nuxia ¥ {89 2 200
o

B15 @i2= e dracmewera 3w woat T FoE Rgaies > M 8ooo RFEH= 241z 3% 1Ea1 Srawary e
“ifFfirs zafa w32 I$HE geics Tae@ Faa #i1fF o 207 ofree)

TG TAH ALACTH G2 SRPSR o=@ @32 BT Wt Z0S A 4R AT Q= b-do et @ Srawy a1 HiF
932 FFAGTAR SATST QATBIH TR ARG ST GIAAH (31 7

Rb/0b/305y SIFFTY IALFATACR IIRARM ATACE A T 217 & AW vbooo RFETw | Srawy 1, w944
9 HEIRAPSIR voooo FEHT 2ATg AfFAZE w3 | ©12 GfTAG 8ooo FEAT AT WA MRS SfSTFH
A3 91 Sf¥wy Bia Nuxia 2o I s IR Smeba (69 8fF voo il zeumm @2 o=rcza st
SRS T AR

SRS Ba Rrswet it citg, BIF wiiedt IS I GoICR @I SR AYCZ oW IMBeATEH wFel
Sraxcarsy IR 20T T FORA @R @ A Rwwadin @fiecs o8, it SIS SR e T
AT LT I AGIRAN (F2 | IGART ACHEE ¢ ez st wep@rd 17 wwos FafefMs are

=71 o{rett @ weFwad @4, Global Flood Awareness System @92 SIRZISua SETHuif sHfsrs
ZCS (AT WITR ¢4, GTEEA JFBHATTYR ST @it HYITgs orF o THoE R A1 20310z 36 WS 1y Fa0s
ATCA T 90 HeIfRT 9611 St ITTafs TR0 OF 211z 3% @I QAT G2

e

23

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



S u m m a ry @ Unlver5|tyof

Reading

GlIoFAS 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. GIoFAS 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

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

mdsazzad.hossain@pgr.reading.ac.uk
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