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Flood Risk Management

Maodule 10
June 8 - June 27, 2015

Date Parlod Room  Lecturer Subject
MO 08 2+3 Alb  Bhattacharya Flood risk managemeant
TUE 04 1+2 Bi Almaoradie Inundation modelling

3 Alb Bhattacharya Flood risk management
WED 10 2+3 Be  Almeradie Inundation madelling

4 Alb Bhattacharya Flaod risk managamant
THU 11 2 Al Bhattacharya Flood risk management

3 BB Corio Exercise 10,20 modelling
FRI 12 2 Al Bhattacharya Flood risk management

3 EBE Coro Exercise 10,20 modelling
54T 13
MOMN 15 1+2 Alb  ‘Werner Fleod risk management

3 Al Bhattacharya Exercise Flaod risk mapping
TUE 16 i BE  Corzofvan Andel Exercise 10/20 modelfing

I+3 alb  Werner Fleod risk management

WED 17 1+3 Albk  Bhattacharya Exercise Floed risk mapping
THU 18 243 BE Corzofvan Andel Exercise 10/20 modelling
FRI 19 1+2 Alb Klijm Flood risk management

3 BE Carao Exercise 1020 modelling
SAT 20
MOMN 22 2+3 az Samuels Flaad risk management
TUE 23 243 Az Samuels Flood risk management
WED 24 1+2 az Samuels Flood risk management

3 Alb  Bhattacharya Exercise Flood risk mapping
THU 25 2 Alb  Bhattacharya Exerckse Flood risk mapping

12,45 Bhattacharya Curricular fieldtrip Keringhuis

FRI 26 3 A2 Verwey Flood risk management

4 Az Slamp Flood risk management
SAT 27
Period:
1. 0845-09.30 2 1045-1130 3. 1345-1430 4, 1545-1630

09.45 - 10030 11.45-1230 14.45- 1530 16.45 - 17.30



— ~ EAERE
BN L e S0  RRIBERE > AR WREE TR 7 TRE 2
HYTIRTIAR PRI > ATEEDL T E PR ) ands o (AR A ETZ HARS) - Bl
G A Freh s L ENARE SR - P S & ~ =600 -
ffad & DU eI H AR i RS e RG T B2 0 -
FHEESHIER - AFEIN . E R - nIWREE DS L B 4 SRR AT DA,
ERAR Z TR L) > SR SRR AR R S 5 A e 2
P D WAL RER AR DA & BTS2 T i i A )
R R BT Pk i B AR Y By  [RJ Rt B AR R ol AR R el B iy 5
2 AR T — 20 S Al R N 2 S B RIS ERICR -
DU Bk Ee o DURRERAR A 2535 T~
(—FREMSEN
AR TP EE SR R ) - (EAERERAIT] - DU /5 (et
VLER SRR i S RN T R o AR BB ) R S e i R
AEEHH - R — > RAEME TS TRIE N - AR DU

Hil

B =-1 Biswa hattaca ' FEAEA

PSRRI GRANS AR IRB < B SRS HE TRt RO R EER
MR FSET ~ o~ R AEREE > IR RGE e - IGE R R S T Bt
ARE B W o (Al #=-3)

SMERF—FEMIE - BRINBIZ I A - HOKES D 4 S i 2
JRITIZR » 2 BRSNS 32 T B0 1L SE R R I > BUKE RS — TR SOE
RS RESe L AR S A E AR R 2 HLG0HY - ML T INGEE
IEAIRE - fap AR o A K & I id B2 UK BIL oK AEBUKE BB
ERIHIRAR AL B o



P o) — S s - SHEP R E 2 SR T U R
W5 - Frp g Z Fl T SRR TR RS IR 2 0520 > B8N © SRR -
BLLHlE ~ b ihlE] ~ R REEE ~ U ~ UK ACER ~ AHEETE T
ABEAE - BEEREEE R -

Fb AR AL TR S H L S U B S > Biswa AT BRI AR - BEAERR AL
RS AR E RN - E SRS BRI AN SRR T2 &
ARG -

Managing floods

Pre-flood measures

Post-flood Preventive risk management
measures

Spatial planning, contingency
plans, floo fenc nitigation)
meas ce,
preparedness, etc.

Flood event measures

Real time risk management

Forecasting and warning, reservoir control, evacuation, rescue,
etc.

B ®-2 fUkEEB SRR

PAERE SRR > ENRRE P 7 BRI T R ARSI > S5l Micha
% Delft Hydraulics #HUHSE N B - RZHHETA Bl DA AP 28 < ARG T
TRIMUK ISR R B R TR o MR AR o ey B SR R
i TERM W W RN 2 O CE S S 7 50T - AR RMLI6E
HAEIER -



= RWSoS-Rivieren (Stand alone) =

File Tools Options Help

@ B seetalDsplay SystemMonitr | 2
taViewer  EO— ] 2 il

| St ..'Q,*\“P QO © [zoomextents ]

B || 5 waterdienst - = D

E Overview Lobith and Sif

@ Daily Forecast Lobith a

- £ Rhine

Daly Forecastatic &

3% [#)- Forecast Rhine bra

1D Hydrodynamic Model Reaches (SOBEK) ¢
-Routing (Hydrodynamic)
- Floedplain — Main Channel interaction

@ map O | Wl Data Dispiay | Modifiers

-3 HEEARMER

% RWsos-Rmviersn Sandaione T (=
File Tools Qptions Help
@@ B  sostalDisplay SstemMontor | P

!”Cl D00 RJ"‘!'MusBam -:3’ B o A @lrumune _'_ ‘_.10_ zu-ue-zuuu?:uo:wl ©
: = 3

= =

i

3

[=R*"
Overview Lobith and S|

ata Viewer | | 1 : Forecasts |
s
E |
: 4

wos | | i "
Meteorological Forecast Model (COSMO-EU Model) ~ -
- Forecast Precipitation and Temperature

@ Modfers| spatialDislay 0

B &4 SOKEERRER

Micha FEAEEHI SR MR AT HE TRE U A - E S b e A AR
PIAME R ~ FReET ~ HEEE - fhiREH

BEHEF A > FELUET 20 Z AT LL - 73 Micha IIHF (GRS, - L5
FEE BB RE TG (T RIGHE - JHE TR R HZR IRY
AN - MnE R R G - ERHRE R R FIER -



UNESCO-IHE Nl

Hydro-economic EAD model: effect of measures

E
‘\\ y
Measures tend to shift probability-damage

curve towards the origin, thus reducing area
below that curve

Discharge [m3/s] }

Y

\ Damage [€]

Eeadenice
Prigfidabiity-[-]

From Verkade, 2008
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The Ganges, The Brahmaputra, The Meghna River Basin
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Spatial Distribution of Rainfall from 1971-1980 Spatial Distribution of Rainfall from 1694-2000 Spatial Distribution of Rainfall from 2001-2010

1970-1980 1991 2000 2001-2010
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Location and topography made the country vulnerable to the hazards of
- Too much water in Monsoon - FLOOD

Max 68% area flooded
in 1998

An average year upto
25% area flooded
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Location and topography made the country vulnerable to the hazards of

% Too little water -DROUGHT 2 B _
=4 Even long spell of no rain during monsoo

3¢ Production loss -
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Location and topography made the country vulnerable to the hazards of

Sediment
Deposition

Rivers carry about 1.2 billion
tons sediment per year

Drainage congestion
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Rainfall Stations used in GBM Basin Model
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Deltares
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Caricature of the situation in the Netherlands
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1D Modelling

+ 1D Models (hydrodynamic)

et e
Y o b
» Calculations averaged across a crass-section . 2
g Rising flood Receding flood

— Water level, velocity, flow

— Similarly sediment transport and water quality predictions

« Many different techniques: extended cross-sections, storage units, parallel channels (needs
expert input — results in different answers — schemetisation key (dealt with in rivers)

+ Strengths
— Simplicity, speed Q

— Structures

+ Uses d4 &p : B2
/

— Flood maps, Flood

prediction and 3(_, 74
design ped 4
_ hl |
— Forecasting
Q
Pu‘N‘ESEOE IH E Slidetaken from pprof | Popescu, Module 11-HERBDModeliing and aperation of river systems
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2D Modelling

Different methods exist from raster routing approaches to fully hydrodynamic models
* Fully hydrodynamic — either averaged vertically or horizontally (depth)

* Depth averaged models * Vertical averaged models

+ Velocity predictions in 2d (x.v) « Velocity predictions in 2d (x,z)

* Uses: non stratified lakes, flow along rivers  Uses: stratified rivers estuaries, lakes
or over floodplains

615w KL

i
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- 24
2%
o " :
Ei:
e i :
g »s C %
g ot i,
UNESCO-IHE
Institute for Water Education Slide taken from ppt of I. Fopescu, Module 11-HERBDModelling ond operation of river systems
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1D-2D Modelling

« 1D Models for the river
channeland 2D (depth
averaged) on the floodplain

+ Combines benefit of 1D solver
for structures along the
channel and complex 2D flow
dynamic capability on
floodplains

+ Uses

— River-urban flooding

- Defence failures
- Inundation mapping

- Interaction with coastal

flooding
UNESCO_IHE m Shide raks tof I P Module 11-HERBOModellir d i Ll
Institute for Water Education lide raken fram ppt of | Papescy, uie 114 telling and operation of river systems
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SbModelling = ==

® Fully 3D - often used in
fluid or wind modelling
¢ ie.very detailed
® Uses

¢ Assessmentof complex{low
processes

¢ Associated complex B I T T T T
sedimentand quality
processes oy
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. baxter_georas.mxd - ArcMap - ArcView
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Social Flood Vulnerability Index
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