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What is flash flood?

AExcessive rainfall in short period

AFlood develops suddenly




Flash floodingndfloodingdifferences

ALittle time is left for issuing
warning: minutes to hours

ALittle time to prepare, protect
and run




Range of impacts

AHundreds of kilometers downstream



Flash flood accounts
for

A85% of the flooding cases

https://public.wmo.int/en/media/news/flashflood-guidancesystemsavesli



Flash flood

AKills 5,000 people annually

AHighest mortality rate

https://www.wmo.int/pages/prog/hwrp/flood/ffgs/index_en.php









What
causes
Flash
flood?




Flash Flood Triggers Flash Flood Accelerators Flash Flood Impacts

Soil imperviousness

Cloud outburst

Natural Drainage & Pond Encroachment
Flash

Flood

Glacier outburst Disasters

Hard surface pavement expansion

Dam failures

Taming/straight lining riverbanks




Flash Flood Triggers




Cloud outburst

ARainfall rate=> 100 mm per hour

AHeavy rain in the catchment area

above the 1zhour average rainfall
https://ekantipur.com/opinion/2021/09/16/1631797283974446.htm|

https://www.jagranjosh.com/generaknowledge/whatis-cloudburstand-how-cloudburstdifferent-from-normat
rainfalk15071205871#.~:text=1t%20is%20an%20extreme%20amount,(4.94%20inches)%20per%20hour.



Glacier outburst
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Damages due to Bhote Koshi

GLOF-

Glacier outburst = 5 July 2016
flashflood

DEPA!
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Flash Flood Accelerators
City vulnerabilities



HOUSTON IS ON SOME OF THE NATION'S LEAST ABSORBENT SOIL
Permeability rating of underlying soil
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https://www.washingtonpost.com/graphics/2017/investigations/harvey-urban-planning/?dti=1036653513061197&fref=gc&utm_term=.83eb81399fe0

Natural Drainage Encroachment
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https://annapurnapost.com/news/186637



Pond and
wetland
destruction
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Expansion of iImpermeable surfaces In cities

AUrbanization increases runoff by T —

2 to 6 times Over Impermesale sufeces || Asof20:1 [ Addec between 1996 and 2010
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https://www.washingtonpost.com/graphics/2017/investigations/harvayban
planning/?dti=1036653513061197&fref=gc&utm_term=.83eb81399fe0



https://www.washingtonpost.com/graphics/2017/investigations/harvey-urban-planning/?dti=1036653513061197&fref=gc&utm_term=.83eb81399fe0

Taming the
meandering nature

of rivers




Concretizing the natural drainage flow
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RIVERBANK ENCROACHMENT
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Flash Flood Impacts
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90%o0f city flooded
40%o0f peoplereceivedno warning 300deaths

Propertydamage 3.3 billion USD

Arabian Sea

Legend

River
City Bound

tidal flood
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What can be done about
this?



Available time for planning for flooding

20 years 1 Year time 10 to 30 minutes

Preparedness

Land use, Zoning

Disaster preparedness Flash

Flood

Preparedness Disasters

Disaster Response Agency

Disaster response team

Disaster Rescue Agency







1991: KVUDPP

2002: KV 2020

2015: KV Masterplan (20Z1B5)
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Land Use Classes ™ Shrubland [ Agriculture Landlll Water Bodies
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orest i
1:200,000

Before 2001.:
Average iday rainfall 80mm

After 2001
Average iday rainfall
100mm

1990: 260mm (Averageday)

https://myrepublica.nagariknetwork.com/news/whétooded-bhaktapur/



https://myrepublica.nagariknetwork.com/news/what-flooded-bhaktapur/

Resilience at three levels

AlIndividual resilience

Alnstitutional resilience

ARegulatory resilience




Individual Resilience




ience

dual Resili

VI

Ind




Individual Resilienceiimming and Boating




Institutional Resillience



Institutional resilience
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Institutional resilience




Institutional resilience

()

Humanity, Not Everyone Has It!




Institutional resilience
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Institutional resilience

Local Level Residential Consultation and Preparation




Regulatory Resilience



Regulatory Resiliencéoning vulnerabllities
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Regulatory
Resilience

Building
Bylaws




