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FLOOD DISASTER IN UTTARAKHAND

Flood disaster is the most common disaster event of Uttarakhand state
which affects the state every year.

The best example of flood disaster in Uttarakhand is of 2013 Kedarnath
flood disaster and it is one of the worst Himalayan tragedies in recent
years.

The Rishiganga flood tragedy is another example of flood disaster in
Uttarakhand Himalaya.

The Joshimath Disaster

Thus, it reveals that the Uttarakhand is very sensitive to flood disaster
events.

The average rate of causalities by flash floods/landslides in the State is
74 persons per year with effect of 2013.

Now the urban centres have become the most vulnerable for flood
disaster.
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GIS ?

* GISis a Computer based technology which provides
information to the users with digital map by clicking
few mouse buttons in the computer.

* GIS has enormous capacity of data capturing, storage,
analysis, retrieval manipulation, displaying and
transforming from one place to another.

* In 1962, Roger Tomlinson, known as the “father of GIS”,
has specified GIS as a tool for computerized mapping
to help in producing maps more cheaply and faster.



What is a GIS?

Information System

A means of storing,
retrieving, sorting,

and comparing

sPatial data

Geographic Position to support some

analytic process.




Technology up gradation

(20t Centaury to 215t Centaury )

e-Portal to g-Portal
Information with Information with
Text/Table /Analog to Digital Map

IT/MIS to GIS/Web GIS



Technology up gradation

(20t Centaury to 215t Centaury )

e-Governance to g-Governance
Information with Information with
Text/Table /Analog to Digital Map

IT/MIS to GIS/Web GIS



DOES DO GIS ???

1. Quick Answer of WHERE ? -Spatial Data
2. Quick Answer of WHAT ? -Non-Spatial Data
Attribute Data
3. Quick Answer of WHAT
SHOULD BE ? —PLANING/DSS



GIS gives answer of

Where ?

Means
Geographic Location
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Means

Geographic Location
(Latitude and Longitude)

Nainital?



Geographic Location of ATI, Nainital

Geographic Location Of
ATI, Nainital
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Geocoding/Geostamping/Geotagging/Georeferencing



Where is Flooded Area ?




GIS gives answer of

What ?



BEFORE

2013 Kedarnath flood Visit
disaster: How a...



Before

1 June 2013

Kedarnath Flood Story Visit
And Reasons Behind...




Types of GIS Data

\N h e re ? = Spatial Data
W h a t =Non-Spatial or Attribute

Data

What ShOUId be ? = Application



1.GIS ?
2.Storm Water ?



Grade
Small rainfall
Moderate rainfall

Heavy rainfall

Storm

Large storm
E_x@rge storm

Rainfall amount of 24 h (mm)
<10
10-25
25-50
50-100
100-250
> 250

Total




Grade Rainfall amount of 24 h (mm)

Small rainfall <10
Moderate rainfall 10-25
Heavy rainfall 25-50

Storm

Large storm




STORM RAIN

Uttarakhand Rain 2022: Visit




Grade Rainfall amount of 24 h (mm)

Small rainfall <10

Moderate rainfall 10-25
Heavy rainfall 25-50
Storm 50-100

Large storm

Cloudburst
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District-wise major cloudburst
events of 2020-2021 are shown
iIn the map of the Uttarakhand
Himalaya (Fig. 4). A total of 30
major cloudburst incidences
were recorded, out of which, 17
occurred in 2021. The Uttarkashi
district received the highest
incidences (07), followed by the
Chamoli district (05). 24-Feb-2022
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1.GIS ?
2.Storm Water ?

3 Urban Flooding ?



Types of Floods ?



Types of Floods ?

1.Meteorological Factors:

Heavy Rainfall, Cloudburst Cyclonic Storm
2. Hydrologcal Factors:
Overflow Channel Network, High tides impending
drainage in coastal cities.
3 Anthropogenic:
Unplanned urbanization,
Urbanization is the key cause for Urban Flooding.






FLOOD HITS NAINITAL % )

ainl Lake Overllows and floeds the streets in Kainital
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Floods in Uttarakhand, Visit
Kerala: Over 70 dead | I...
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Urban flooding - causes Visit
and solutions




Urban flooding - causes Visit
and solutions




5 bodies recovered from Visit
debris after wall collaps...



Nainital lake overflows Visit
and floods roads,...



Army carries out rescue Visit
operations in Nainital |...
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surface into
impermeable
surface




Apportionment of Rainstorm Water
Under Natural Condition
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In Urban Areas —Impermeable Surface
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Haldwani City and Adjoining Area
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RAMNAGAR TOWN AREA
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RAMNAGAR TOWN AREA
2020
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Nainital Town Area
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Nainital Town Area
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Nainital Town Area
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GIS of the
Almora
Town Area

ORTHO IMAGE OF ALMORA TOWN
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LANDUSE/LANDCOVER MAP OF ALMORA TOWN

ALMORA TOWN AREA
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ENCROACHMENT OF RIVER
RESIDENCE AREAS

River Terraces
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ENCROACHMENT OF RIVER RESIDENCE AREAS

River Terraces
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Encroachment in River Path —T1
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Encroachment in River Path —T1

(Tectonic Geomorphology)




T1 tO T3 (Tectonic Geomorphology)
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60,000 stranded in Visit
| Htaralchand - The Hindi



Buildings -T2

(Tectonic Geomorphology)

Buildings
on
Alluvium




Buildings on T-1

(Tectonic Geomorphology)

Uttarakhand Floods: 20+ Visit
Dead as Heavy Rains Hit...




Buildings on T-1

(Tectonic Geomorphology)

Worst of the Uttarakhand Visit
floods: a compilation of...
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Buildings on T-1

(Tectonic Geomorphology)

Worst of the Uttarakhand Visit
floods: a compilation of...




Buildings on T-1

(Tectonic Geomorphology)
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Worst of the Uttarakhand Visit
floods: a compilation of...




Uttarakhand Floods: 20+ Visit
Dead as Heavy Rains Hit...

SUBSCRIBE
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1.GIS?
2.Storm Water ?
3.Urban Flooding

4. Storm Water Management



In Urban Areas —Impermeable Surface
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3. Drastic Decrease in Rainy Hours

Annual Ramnfall Hours (2000-2002)=25]
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Fig- 5: Average monthly rainfall hours (2000-2002) at Village Salla
Rautela, District Almora (after Rawat and Geeta, 2002)
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Size of Drains not as per Storm Rain ?

Proper Cleaning of all Natural Drains







Draining Capacity
ank full Discharge ?




Application of GIS

n Monitoring Flood
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Application of GIS

in Flood Susceptibility Mapping

B Hardly susceptible to flooding 6.7%
B Very little susceptible to flooding 8.2%

¥ Moderately susceptible to flooding 27.6%
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Application of GIS

in Flood Susceptibility Mapping

B Hardly susceptible to flooding 6.7%
B Very little susceptible to flooding 8.2%

¥ Moderately susceptible to flooding 27.6%
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FLOOD RISK MAP UPDATING
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Application of GIS:
Buildings that are Susceptible to Flood
Damage and where there is greater risk of flooding
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Application of GIS:
Delineation of Flood Affected Area & Property Damage Assessment
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GIS Applications in Urban Flooding:

Quick Mapping
Quick Visualization
Quick Management
Quick Monitoring
Quick Measurement
Quick Surveying
Quick Analysis
Quick Property Damage Assessment
Quick Planning (Rehabilitation)
Quick Governance
(g-Urban Governance)
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