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Discharge curves

What is a flood?




During flooding

Sediment / nutrition

After flooding

Producing diversified environment/habitat

' ‘ Recharge of

Flushing sediment / groundwater
/erosion

Beneficial aspects of floods

» Recharging water sourcegrecharge
groundwater, restock man-made reservoirs)

 Agriculture (provide nutrients and sediments)

* Fishery (provide an ecological trigger for
spawning and migration)

* Rejuvenation of the river ecosystem

(provide seasonal variability and variable sedin
wash down pollutants and contaminants, flush o
organic substances)

m) Provide livelihood opportunities
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Modeling Approach

 Two commonly used approaches:
— Distributed Hydrologic Modeling approach
— Hydraulic or Hydrodynamic Modeling
Approach
« Commonly used approaches in hydraulic flood
modeling:
— 1D River Network hydraulic modeling

— Combined Hydraulic modeling of 1D River and
2D Surface modeling

— Integration of Hydraulic and Hydrologic
Modeling approaches for large catchment

Riverine flood (rural)




Riverine flood (urban)
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Provide the right information
On the local level :
What can happen where?

Knowledge on the possible
impact

Possibilities for description:
* Visualization at buildings
* photos of events

* record of events in the
neighborhood

- Repeat
- Several sources




... dynamic flooding ...

High velocity
Bed load deposition
High risk for life

... Static flooding
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Large areas affected
Hughes damages
Low risk for life




Flash flood/Debris Flow
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Large River Flooding vs. Flash Flooding
LRV FE

Catchment response affords long lead times Catchment response is very fast and
allows very short lead times (< 12hrs)

Entire hydrographs can be produced Prediction of occurrence is of interest
w/ low uncertainty with good quality data

Local information less valuable Local information is very valuable

A hydrologic forecasting problem primarily A truly hydro-meteorological forecasting
problem

Affords time for coordination of flood Coordination of forecasting and response

response and damage mitigation is challenging over short times




Pluvial floodlngW
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Coastal flooding




Failure of hydraulic infrastructur
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Leading to destruction
(mainly to infrastructure)




... debris flows

Large mass movements
High velocities and
dynamic impact

High risk for life

Destruction of buildings
Obstructions in water courses

Entisbuch (LU, Tisfgriindiga Rutschung




Mudflow

Indonesia

... mudflows ...

Damages on buildings and
infrastructure
High risk for life
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Landslide

What is risk?

* Probability x Consequence
» Hazard x Exposure x Vulnerability

» Example floods:

— Hazard: probability of a particular discharge
or water level at a particular place

— Exposure: Land and assets in the inundation
area of that flood

— Vulnerability: ability/disability of the people
or assets to withstand, cope with or recover
from the negative effects of that flood
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Detailed hazard zoning map
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Flood Risk Map

The .1%, 1%, and 10% AEP (annual exceedance prbtyationes are shown in
light blue, medium blue, and dark blue, respecivel
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Flood risk maps

Netherlands

L oss Estimation

Property
distribution
(RS /GIS)

Economic Loss I

Flood Simulation |
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Flood Damages
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Billion US$

Losses caused by natural disastet
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Richer countries

|:| Economic losses

Poorer countries

Il  Losses as percentage of GDP

Source: adapted from MunichRe, 1999

Thank You !
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