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AMonitoring and Prediction of Disasters associated with Cyclones and Floods
through development of computer models; Preparation of maps for various
spatial and non-spatial themes; Installation of meteorological equipment
(meteorological, tide/surge gauging measurements, river and rain gauges, high
wind speed recorders, digital cyclone warning dissemination systems etc.;
computer network and satellite based communication facilities ; establish
mandal level computer network for operating hazard management information
system(HMIS) etc. required for real -time operations

ACommunity mobilization for mitigation activities through raising awareness of
vulnerable communities towards disasters, associated warning and their
response ;

APreparation of comprehensive disaster management plans for mapping,
planning, hazard management and vulnerability reduction of major
disasters(Cyclones, Floods, Droughts and Earthquakes) ; Integrated coastal zone

management plan; Delta Water Management Plan; Watershed Management Plan
etc .



Process

Integration of Spatial and Non-Spatial Data

Creation of Non-Spatial Data (Village, Habitation Data)

Draping of Satellite Data over DEM

Generation of Digital Elevation Model (DEM)

Geocoding and Mosaic of Satellite Data

Field Verification

Digitisation of Topographic Layers (Drainage, Buildings etc.)

Digitisation of Thematic Layers (Hydrogeomorphology, Landuse, Slope,
Soil, Roads etc.)

Digitisation & Coding of State, District, Constituency, Mandal, Village
administrative boundaries




Topographic Layers

A Habitation

A Revenue Village
A Settlements

A Roads

A Rail Network
A Canal

A Drainage Lines
A Water Bodies
A Wells

A Forest

A Contour

A Elevation

A Symbol



Thematic Layers from Satellite Images

AHydrogeomorphology

ASlope

ASoll

AlLand Use / Land Cover



Non - Spatial Data for every Habitation

ACensus
ALand Information

AInfrastructure



Census

ANo.of Households
APopulation
AMale/Female
AAge

ACaste

AlLiteracy

AWork Force



Land

ATotal Geographical Area
AForest Area
ABarren and Uncultivable Waste Land
ALand put to Non -Agricultural Uses
ACultivable Waste Land
APermanent Pastures / Grazing Lands
ALand put to Miscellaneous use (Trees/Groves)
AFallow land
ANet Area Sown
Alrrigated Land

(Canals, Tanks, Tube wells,

Wells, Check dams, L.l. Schemes)



Infrastructure

A

AHostels
A

AElectricity

APolice Station

APost Office

ATelephone

AFire Station

ABanks

ADrinking Water Sources
Alrrigation Sources
Alndustries

APublic Distribution System



Infrastructure

A

ABus Services

AWomen & Child Development Centres
ANon -formal Education Centres
AVillage Library

ARail Services

AMarket Yards

ACooperative Institutions

ASelf Help Groups

ARural Connectivity

ACable T.V.

ABurial Ground

AGarbage Yard

ACommunity Latrines



DEVELOPMENT OF DIGITAL DATABASE
FOR ANDHRA PRADESH

Study taken up for the Planning Department,Govt.of A.P

To have a common spatial database on 1:250,000 (for
regional planning) and 1:50,000/1:25,000 (for micro
planning) and non spatial database and to avoid
duplication

APSRAC created digital data base on infrastructure
facilities and administrative boundaries for the entire
state

Digital database being used in all projects carried out by
APSRAC



Andhra Pradesh flood modelling

A 24 rivers to be modelled, including Godavari,
Krishna, and Pennar

A Flood forecasting in coastal districts

A Network of realtime river and rainfall gauges
A Rain gauges 50 Nos

A Rain & River gauges 16 NoOS

A River gauge$ 28 Nos

A Meteorological Stations 5 Nos



file:///D:/ap-telemetry.exe
file:///D:/ap-telemetry.exe
file:///D:/ap-telemetry.exe

R e e TR I P T el = |

[mm] (062 15Dec2003—09Z15Dec2003)

Accumulated Rainfall
54 |

I
24M
21H
18M
15M
12M
h
Bk
3h

Ed

a5

&0

bl

— &l

— 45

40

a0

25

20

MMSTL O ead NS S 1T



[mm] (09Z15De¢2003—12Z15Dec2003)
Accumulated Rainfall

3

T

24H &0

21 /0

=1

18K
a0

15h 40
A0
12M
20

h 10
Bk

3

Ed

Gral=- COLA /IGES 2004—01—-20—-05:45



[mm] {(12Z15D¢¢2003—15Z15Dec2003)
Accumulated Rainfall

3

T
30
24H

g0

21
70

18K a0

20
15H

40

12h 30

20
M

10

Ehl

3

Ed

Gral=- COLA /IGES 2004—01—-20—-05:48



[mm] {(15Z215D¢¢2003—18215Dec2003)
Accumulated Rainfall

3

27h &5

G0
24H

55
21
— 4l

18K — 435

40
15H

30

12h 75

20
M

15
Bh
10

3

Ed

Gral=- COLA /IGES 2004—01—-20—-05:47



[mm] (18Z215D¢¢2003-21Z15Dec2003)
Accumulated Rainfall

3

27
104

24H &)

21 50

— 70

18K
— &0

15H a0

40
12M

30
Akl 50

BH 10

3

Ed

Gral=- COLA /IGES 2004—01—-20—-05:43



[mm] (21Z15D€¢2003-00Z16Dec2003)
Accumulated Rainfall

3

27h &5

G0
24H

55
21
— 4l

18K — 435

40
15H

30

12h 75

20
M

15

Bh
10

3

Ed

Gral=- COLA /IGES 2004—01—-Z0—-05:5C



[mm] {(00Z18De¢2003-03Z16Dec2003)
Accumulated Rainfall

3

27
104

24H &)

21 50

— 70

18K
— &0

15H a0

40
12M

30
Akl 50

BH 10

3

Ed

Gral=- COLA /IGES 2004—01-20-05:51



[mm] (03Z218De¢2003-06Z16Dec2003)
Accumulated Rainfall

3

T

24H

21

18K

15H

12H

h

Ehl

3

Ed

Gral=- COLA /IGES 2004—01—-20—-05:51



[mm] (06Z18De¢2003-09Z16Dec2003)
Accumulated Rainfall

3

T

20
24 18
21K 14
14
18M
— 12
15H 10
s
12K
&
Hh 4
Bh 2
0

3

Ed

Gral=- COLA /IGES 2004—01—-20—-05:54



[mm] (09Z18De¢2003—12Z16Dec2003)
Accumulated Rainfall

3

27h g

a0
24H

45
21K
— 40

18K — 35

S0
15H

25

12h 70

14
M

10

Ehl

3

Ed

Gral=- COLA /IGES 2004—01—-20-05:55



v Il Gollamada Rain
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Tekra mASL value is 100,20 River Pranahita.
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Mancherial mASL walue is 127,80 River Godavar.
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Bhadrachalam maSL value is 36.600 River Godavarl.
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Polavaram mASL value is 1918  River Godavari.
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Siddantarn Bridge mASL value is 2,00 River Godavati,
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krishna Agraharam mAsL value is 272,50 River Krishha.
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VWijgyawada mASL value is 10,95 River Krishna.
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EXisting Telemetry Networks in India

Central Water Commission

) Satellite Telemetry Rain and River

Flow Monitoring over Chambal and
Upper Mahanadi  River Basins 1
Commissioned and Fully Operational

II) Satellite Telemetry Rain and River
Flow Monitoring Upper Krishna,
Godavari; Pennar, Lower Mahanadli;
Brahmaputra & Barak; Ghaghra; Rapti;
Damodar; Yamuna 1 Under
Commissioning at 179 locations
currently




EXisting Telemetry Networks in India

Satellite Telemetry Rain and River Flow
Monitoring over Narmada Basin in

Madhya Pradesh and Gujarat I Under
Commissioning at about 90 locations
currently

State Government of Karnataka
established Mobile GSM based telemetry
rainfall network at District level

| Under
sommissioning by Dept. of Space at 100

pcations: 50 AWS between Sriharikota and
‘irupati

— g

— 1l
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Stored
rainfall
data is sent
via SMS

Every tip is
measured




Hazard Mitigation Modeling System
for Floods

Rainfall Data

from Cyclone Model
Telemetry Data

IMD Network

Satellite Derived (region

River Channel
Survey
Bank Levels

Developed and

Calibrated 1:1Mil

To develop for »

1:250000 and Additional Inputs _

from:
1:50000
Measured Telemetry

and Discharges
Gauge Network from
CWC, Hydrology
Network from IRC**

From cyclone models

GIS Offline Decision Support System : Simulated
Interface : Flow Levels
(Overlaying, and possible
Zooming and Bank

Other Data Input Overflows

VALUE ADDITION

MDamage Quantification,

Andvisories for facilitating relief routing,
Ancrease in Lead time

MDelta Water Management and Water

: : Quality Management

e R AR RN R AR AR AR AR R NS AEEEEAESEEEESEEEEEEEEEEEEE ' Alood Control Strategies (lorigrm and

short term mitigation plans)
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APHM & ECR PROJECT

@ River Gauges




GODAVARI RIVER

VISHAKHAPATNAM
HYDERABAD

KRISHNA RIVER .

PENNAR RIVER



A Upscaled Physicallpased model designed:

I to simulate water exchanges between the land
surface and the atmosphere

I to simulate lateral transfer of water, solutes and
sediment

| to be applicable from catchmestale to
continentalscale



An UP Element

A Precipitation
A Evapotranspiration
A Soil water storage
A Surface runoff

MAIN
CHANNEL

NETW ORK

PRECIPITATION

THROUGHFALL & SNOWMELT
EVAPORATION & TRANSPIRATION
INTERFLOW DISCHARGE
GROUNDWATER DISCHARGE
SURFACERUNOFF
PERCOLATION & CAPILLARY RISE
INTER-ELEMENT EXCHANGES




Flow Routing

A Channel transfer function approach
I Analytic solution to St. Venant equations
I Linear superposition




Krishna catchment
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Pennar catchment

Frakasam

FARMNATARKA

TAMILMADU

LEGENDLD

Rain-gauge
River+R.ain gauge
HF gaLge

Coastal gauge
Crainage

/\\/ Cistrict
|:| Catchment

@ H >

a 40 Kilometers




Sarada catchment

-y

LEGENLD

E River-gauge
@ HPgauge
Crainage
/N, District
[ ] catchment

q g 12 Killometers




Andhra Pradesh Hazard Mitigation and Emergency Cyclone Recovery Project
Government of Andhra Pradesh -

5.2.2 Munneru at Keosara
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Figure 12 Simulated (red) and observed (blue) hourly river Tlows at Keesara, 19" to S0

18997,



Andhra Pradesh Hazard Mitigation and Emergency Cyclone Recovery Project
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6.2.3 Uppar Krishna at Krishna Agraharam
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Figura 14

Hourly simulated {(red) and daity observed (blue) river flowws at Krishna

Agraharam, 10™ Juby 1o 21* August 1994,
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6.2.4 Halia at Halia
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65.2.5 Faleru at Palaru Bridge
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Figure 17 Simulated (red) and obaerved (bluse} hourly river Tlows at Faleru
Bridge, 10" 1o 26" September 1988
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Figure 18 Hourly simulated (red) and daily obsarved (blua) river Tlowsa at Paleru Bridge,

1™ July 1o 11™ August 1989,
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8.2.6 MMus=i at Damerachearla
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Figure 19 Simulated (red) and observed (blua) hourly river flovws at Paleru Bridge, 200%™
duly te 5™ August 1Da9.
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Figura 20 Sirmulated (red) and obsarved (blua) hourly river flows at Paleru Bridge, 11"

to 0™ September 1991,
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5.2.1 Tungabhadra ar Mantralayarm
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Figure 10 Hourly simulated (red) and daily obsearved (blua) river flowws at Mantralayvam,

1*! Hovember to 31* December 1992,
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8.2.6 MMus=i at Damerachearla
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Figure 19 Simulated (red) and observed (blua) hourly river flovws at Paleru Bridge, 200%™
duly te 5™ August 1Da9.
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Figura 20 Sirmulated (red) and obsarved (blua) hourly river flows at Paleru Bridge, 11"

to 0™ September 1991,
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The s=ifmulataed pealk flows for the calibrated events vwaere all within 1596, as ilustrated in the

table bhoalovws.

Catchrmeant (gauga) Ewvent Obsarved Flowe Simulated Flowe Differance (24}
{rm®rs) trm /=)
Tungabihadra g 1991 =2.4971 2,811 2.9
{hAantralasyarm} MMow 1992 12132 10,663 ~-13.8
rMunneru (Koeosara) July 1989 &6. 750 &5 5567 -1.%
Sept 1991 =2.420 =2.4190 =2 .
Uppar Erishna Sept 1989 2,897 9.8989 10.2
{(Agraharamnn) Jualy 1991 15,400 14,930 -3.1
Halia {Halia) duily 15988 93239 D26 =1 <}
Sapt 1991 2587 2,877 w31
Palaru (FPaleru Sept 1988 1.086 1,122 8.9
Bridge) duly 18985 1.780 1.587 -13.6
FALIE Jduby 1989 8.56765 5. 695 1.8
{Dameracharia) Sept 19917 2,000 1,875 -3, 7

miajor tribwutaries of the River Krishna

Comparison of observed and simulated peak discharges for events on thao



AMIKE11 is a onedimensional mathematical
model of river flow

A Solves the D form of the St.Venant
equations providing a fully dynamic
representation of river flow

A Linkage to GIS, Flood Forecasting, and
Flood Warning packages



A Flood Mapping: MIKE 11GIS
A Fully integrated GIS based flood modelling
A Centred on ArcView GIS

A
A
A

_everages full power of GIS for modelling
Preprocessing:Floodplain schematization

Postprocessing: Inundatiomaps
Comparison maps
Duration maps

A Analysis with other GIS data



A River crosssections

A Maps of floodplains

A Historical river flow data
A Tidal variations

A Data on structures along river that affect
flow



Model extends from Somasila to Bay of Bengal
The total modelled length of the River Penneru is around 117 km
Major structure is Somasila dam

One existing CWC station at Nellore is present within model reach



A

A

A

A

Daily and hourly flow data from CWC
Somasila Dam outflow discharges from
Irrigation Depit.

River Channel Survey Data

Topographic data from Survey of India
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Calibration of Pennar river flooding of August 1988

Comparison of observed and measured water levels at Nellore gauge
for 1988 event (Somasila Dam discharges decreased by 20%)

Water Level (m)

25/08/1988  04/09/1988  14/09/1988  24/09/1988  04/10/1988
0:00 0:00 0:00 0:00 0:00

Comparison of observed and measured discharge at Nellore gauge for
1988 event (Somasila Dam discharges decreased by 20%)

] —— Modelled

N B N ey O

"

Discharge (cumecs)

Le——t

0 -

25/08/1988  04/09/1988  14/09/1988  24/09/1988  04/10/1988
0:00 0:00 0:00 0:00 0:00




Calibration for Pennar river flooding of November 1991

Observed versus modelled water levels at Nellore for 1991
flood event

Water Level (m)

29/10/1991 08/11/1991 18/11/1991 28/11/1991 08/12/1991
0:00 0:00 0:00 0:00 0:00

Observed versus modelled discharge at Nellore for 1991 flood
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29/10/1991 08/11/1991 18/11/1991 28/11/1991 08/12/1991
0:00 0:00 0:00 0:00 0:00




Calibration for Pennar river flooding of October 2001

Comparison of modelled and observed discharge at Nellore
Anicut
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Inundation map for October 2001 flood event
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Inundation map of Nellore District (Units:Cm)




FLOOD WATCH

A Management System for Redime Flood
Forecasting and Warning

MIKE Flood Watch is a decision support system for
reattime flood forecasting combining an advanced
time series data base with the MIKE 11 hydro
dynamic modeling and re#éilme forecasting system,
MIKE11 FF together with the Geographical
Information System (GIS), Arc View GIS



A fast and reliable system for retaihe operation
Directaccess time series database
Integration with external databases, e.g. Oracle
Automatic import of telemetric data
Data quality control and data processing facilities
GIS presentation facilities
Automatic forecasting and storage of results
Dissemination of flood maps, flood warnings, bulletin
and graphics on th&/orld
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DISTRICTINUNDATION WARNING REPORT
KRISHNA DISTRICT

Date & Time of Inform ation : 23 April2001 8:00 PM

Date & Time of Transmission . 23 April2001 8.15PM

LEGEND

- SEVERE

MOT AFFECTED

Severely M ax Flood Depth

affected + 24 hours t48 hours t72 hours Max Flood Depth and Tim
Mandals

Thotlavalluru . 1.5 m 25/04/01 12.00pm
Pamidimukkala . 1.6 m 25/04/01 6.00pm

Ghantasala 25/04/01 10.00am

M achilipatnam 25/04/01 12.00pm

Challapalle 25/04/01 9.00pm

Avanigadda 25004101 8.00pm

Koduru 25104701 7.00pm

250104101 8.00pm
Nagayalanka




Nellore District Flood Inundation Map
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CONTENT
Routine Daily State-wide
Report based on both
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Kandaleru Extreme Flood Event - Nellore District
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Hazard Mitigation Information
System is a network connecting all
the district and Mandal Head
guarters with Secretariat and other
Heads of Departments through
APSWAN for faster and efficient
dissemination of information
throughout the Andhra Pradesh



The outputs of all the models analysed
through DSS with the help of GIS
database are linked to HMIS for faster
dissemination to the concerned
authorities




HMIS has an all time failsafe and reliable
communications and  networking Iinfrastructure
supported by a secondarychannelfor backing-up vital
communicationneeds

State HMISwill have on-line APSWANconnectivitywith
the officesof CM, Ministersand Secretariesof the line
departments The Secretaries would In turn
communicatewith the respectiveHOD level nodesboth
at the State and districtlevelto coordinatethe necessary
actions SimultaneouslyState HMISwould have similar
connectivityto DistrictHMIS



A Datjs transfer rate of the APSWAN becomescritical during the
disastertime when large spatial image data is required to be

—transferred-within—shertperiod—Itis—expected-thattransferof-

Information ispossiblevithin 10minutesamong the variousnodes

A Outputs will be of customisedoverview type and the on-line
connectivitywill provide the option to accessnore data from the
State HMIS All the primary and back-up channelsshould have
voice(V), text(T), sparial data(S) and picture or video(P) VTSP
type communicationtypesfor facilitating the needsof the effective
disastermanagement




Rainfallforecastsill usefullysupplementthe rain gauge data received

directly from the stations, satellite derived estimates etc. It Is
anticipated that rainfall observationsfrom IMD stationsreceived by
the MDD systemmandal level observationsof GoAP,ICADHP, CWC
would |provide sufficient spatial descriptionof rainfall intensity and
variability to facilitate the estimation of rainfall-runoff in to the rivers
that are being modelledunderthe project

Thesystemso be installedaspart of the APHM&ECRRPoffer a number
of advantages Thesancludefull integration of hydrometricdata and
hydrological and hydraulic modelling, enabling much greater lead
timesto be provided,and a seamlessterfacewith disseminatiorusing
moderp meansof communication Forecastdor the major riverswill
allow alerts to be issued 72 hours in advance of flooding, with
Increasingaccuracyof predictionasthe lead time shortens



Flood ForecastingStations will become an integral

part of new system, supplemented by additional

Stationson the major riversand new oneson the rivers
for which no forecastingis currently undertaken. CWC
hydrometric data will usefully supplementthe data

telemetereddirectly from the stationscurrently being
Installedas part of the Project It will be necessaryo

arrange reliable and rapid data transmissionf this is
to be effective In any event however,historicdata can
serveto refine CWCand confirm Projectdata. Thisis
particularly important in the areas which drain to

Andhra Pradeshriversfrom outsidethe State. Present
plansdo not allow for direct telemeteringof any river
flow data from outsideAndhra Pradesh



The
role
o
Disé
earl

Irrigation Department hasthe potential to play an increasing

In future disastermanagement The I&CADD will certainly be
e N il | e

ister Mitigation Society(APSDMS)which will provide much

er alertsand information than the presentCWCarrangements

At presentthe Head Officein Hyderabad isconnectedto APSWAN

It IS|
may
than
relia
wate
wate
bee
bett

possiblghat with earlierand more reliable Bulletins,the I&CAD
be able to make a more effective flood control management
the present If future flood inflowsto reservoirsan be more
bly forecastedat an earlierstage,then precautionaryrelease®f
2r can be made without jeopardisingthe total volume of stored
r. Where the river channeldownstream of a major dam has
nmodelled, APSDMS&ould make a valuable contributionto the
er managementof I&CADdischarges




A hostof networks are in operation for facilitating communication
Inter-linkagesacrosshe state of Andhra Pradesh

APSWAN

This network connects the state headquarters, 23 districts
Vijayawada and Tirupati through DOTsfiber channelnetwork at 2-
5MBPSB0X64KBPS)in addition to providing a 2MBPSconnectivity
to severaladministrationblocksof the Secretariat

The| District and Mandal/Village level administrative unit is
connectedby dial-up network. APSWANIscurrently being usedfor
Voige/Data/Text/VidedConferencingpurposes

Currently, Broad-Band network connectivity up to Village level
officesright up to Statelevelofficesand secretariatin kyeartime.
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llite network, the first phase of It would cover
locations including district headquarters.
On a pilot mode, 46 receiving stations(2X23
Icts) are in operation through one of the
sponders having ISRO Master Control Facility
hub.

In subsequent phases, this VSAT based
lite network would cover all Mandals.

The network would have its hub station to
port TV transmission, data switching, interactive
hing, information servers, connectivity to super

Spec
Ope

lality hospitals etc. at the Dr. B. R. Ambedkar
n University, Hyderabad having following types

of remote VSAT terminals:



Network expansion fully addresses capabillities to
meet the future requirements to expand more
users at remote sites, addition of more sites etc.
Initially, it is planned to have six channels of
2MBPS each, the hub is being designed to handle
1-40MBPS data transfer rates.

Similarly, the remote sites are planned to have
receive capability of 1-10MBPS data rates.



All pos
use
resa

siblemeans of communication infrastructure should be made
of during the disastertimes soasto savehuman and livestock
jurceso the extent possible

A APSWANand SAPNET
A Networksof APTRANSCOR&CAD,APSRTCRailwaysetc.
A HF and VHF Networksof Police& 1&CAD

A Cell
A AIR

Ular, SATPHONESNd WLL basedwirelessetworks
TV, DTHand HAM networks
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