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One of the primary objectives is to build -up hazard
management capacity of the GOAP through a number of key
activities listed below :

ÅMonitoring 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

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

ÅPreparation 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 .



ProcessProcess

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

Digitisation of Topographic Layers (Drainage, Buildings etc.)Digitisation of Topographic Layers (Drainage, Buildings etc.)

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

Field VerificationField Verification

Geocoding and Mosaic of Satellite DataGeocoding and Mosaic of Satellite Data

Generation of Digital Elevation Model (DEM)Generation of Digital Elevation Model (DEM)

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

Draping of Satellite Data over DEMDraping of Satellite Data over DEM

Integration of Spatial and NonIntegration of Spatial and Non --Spatial DataSpatial Data



Topographic Layers

ÅÅ HabitationHabitation

ÅÅ Revenue VillageRevenue Village

ÅÅ SettlementsSettlements

ÅÅ RoadsRoads

ÅÅ Rail NetworkRail Network

ÅÅ CanalCanal

ÅÅ Drainage LinesDrainage Lines

ÅÅ Water BodiesWater Bodies

ÅÅ WellsWells

ÅÅ ForestForest

ÅÅ ContourContour

ÅÅ ElevationElevation

ÅÅ SymbolSymbol



Thematic Layers from Satellite ImagesThematic Layers from Satellite Images

ÅÅ HydrogeomorphologyHydrogeomorphology

ÅÅ SlopeSlope

ÅÅ SoilSoil

ÅÅ Land Use / Land CoverLand Use / Land Cover



NonNon --Spatial Data for every HabitationSpatial Data for every Habitation

ÁÁCensusCensus

ÁÁLand InformationLand Information

ÁÁInfrastructureInfrastructure



Census

ÁÁNo.of Households No.of Households 
ÁÁPopulation Population 
ÁÁMale/Female Male/Female 
ÁÁAge Age 
ÁÁCaste Caste 
ÁÁLiteracy Literacy 
ÁÁWork ForceWork Force



Land

ÁTotal Geographical Area
ÁForest Area
ÁBarren and Uncultivable Waste Land
ÁLand put to Non -Agricultural Uses
ÁCultivable Waste Land
ÁPermanent Pastures / Grazing Lands
ÁLand put to Miscellaneous use (Trees/Groves)
ÁFallow land
ÁNet Area Sown
ÁIrrigated Land 

(Canals, Tanks, Tube wells,
Wells, Check dams, L.I. Schemes)



Infrastructure

ÁÁSchoolsSchools
ÁÁCollegesColleges
ÁÁHostelsHostels
ÁÁHealth InstitutionsHealth Institutions
ÁÁVeterinay InstitutionsVeterinay Institutions
ÁÁElectricityElectricity
ÁÁPolice StationPolice Station
ÁÁPost OfficePost Office
ÁÁTelephoneTelephone
ÁÁFire StationFire Station
ÁÁBanks Banks 
ÁÁDrinking Water SourcesDrinking Water Sources
ÁÁIrrigation SourcesIrrigation Sources
ÁÁIndustriesIndustries
ÁÁPublic Distribution SystemPublic Distribution System



Infrastructure

ÁÁTemplesTemples
ÁÁBus ServicesBus Services
ÁÁWomen & Child Development CentresWomen & Child Development Centres
ÁÁNonNon --formal Education Centresformal Education Centres
ÁÁVillage Library Village Library 
ÁÁRail ServicesRail Services
ÁÁMarket YardsMarket Yards
ÁÁCooperative InstitutionsCooperative Institutions
ÁÁSelf Help GroupsSelf Help Groups
ÁÁRural Connectivity Rural Connectivity 
ÁÁCable T.V.Cable T.V.
ÁÁBurial GroundBurial Ground
ÁÁGarbage YardGarbage Yard
ÁÁCommunity LatrinesCommunity 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
Å 24 rivers to be modelled, including Godavari, 

Krishna, and Pennar
Å Flood forecasting in coastal districts
Å Network of real-time river and rainfall gauges 
Å Rain gauges ï 50 Nos
Å Rain & River gauges ï 16 Nos
Å River gauges ï 28 Nos
Å Meteorological Stations ï 5 Nos
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RAINFALL AT GULLALAMODHA

















Existing Telemetry Networks in India

Å Central Water Commission 

I) Satellite Telemetry Rain and River 
Flow Monitoring over Chambal and 
Upper Mahanadi River Basins ï
Commissioned and Fully Operational
II) Satellite Telemetry Rain and River 
Flow Monitoring Upper Krishna; 
Godavari; Pennar, Lower Mahanadi; 
Brahmaputra & Barak; Ghaghra; Rapti; 
Damodar; Yamuna ï Under 
Commissioning at 179 locations 
currently



Existing Telemetry Networks in India

Å Narmada Control Authority
Satellite Telemetry Rain and River Flow 
Monitoring over Narmada Basin in 
Madhya Pradesh and Gujarat ï Under 
Commissioning at about 90 locations 
currently

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

Å Satellite Telemetry based Automatic 
Weather Stations over NE States - Under 
commissioning by Dept. of Space at 100 
locations; 50 AWS between Sriharikota and 
Tirupati



Hazard Monitoring 
Network

Å Rain gauges ï 55
Å River gauges ï 44
Å Tide gauges - 5
Å Meteorological Stations ï5 

Cyclones

Floods 
24 Rivers
13 Districts

9-Coastal 
Districts

ap-telemetry.exe
ap-telemetry.exe


Godavari River Water Level
Data for 26 July - 7 Aug 2004 
at Perur

Godavari River Water Level
Data for 21 July - 7 Aug 2004 
at Alamuru Bridge

Water Level Measurements Referenced to Mean Sea Level

Real - Time Monitoring of River Water Levels using 
Telemetry River Gauges



Internet

Email Server

Central Server

GSM Tower

Typical Setup ï 27 Districts 
(GSM)



Every tip is 
measured

Stored 
rainfall 

data is sent 
via SMS

SMS is 
received 

by remote 
server

It is decoded 
and stored in 

database

The server or any 
other computer can 
analyse the data and 

produce maps and 
reports

Working principle of 
District Level Mobile GSM

Telemetry



Rainfall Data 
from Cyclone Model
Telemetry Data
IMD Network
Satellite Derived (region)

Inflow 
into 
River 
Mouths

Developed and 
Calibrated 1:1Mil
To develop for 
1:250000 and 
1:50000

Additional Inputs 
from :
Measured Telemetry 
and Discharges
Gauge Network from 
CWC, Hydrology 
Network from IRC**

MIKE 11

River Channel 
Survey
Bank Levels

From cyclone models

3D-DEM
Completed 1: 50K
Process: 1:25 K 
(Coastal 
20Km stretch 
only)

Decision Support SystemFlood 
Watch

GIS Offline
Interface 
(Overlaying, 
Zooming and 
Other Data Input

Advisories/ Bulletins

Simulated  
Flow Levels 
and possible
Bank 
Overflows

VALUE ADDITION
ÅDamage Quantification, 
ÅAdvisories for facilitating relief routing, 
ÅIncrease in Lead time 
ÅDelta Water Management and Water 
Quality Management 
ÅFlood Control Strategies (long-term and 
short term mitigation plans)

Hazard Mitigation Modeling System 
for Floods

UP 
Model

Quantification 
of Flooding
Flood areas
Depth/Duration/
Extent



Flood forecasting system

ÅÅFlood WatchFlood Watch
Real time data management and Real time data management and 
displaydisplay

ÅÅUP ModelUP Model
Hydrological modellingHydrological modelling

ÅÅMike11 FFMike11 FF
Hydrodynamic modelling with Hydrodynamic modelling with 
realreal-- time updatingtime updating
ÅÅMike11 GISMike11 GIS
Flood mapping and topographic   Flood mapping and topographic   
data managementdata management



Rivers  Models
1. Krishna
2. Godavari
3. Pennar
4. Vamsadhara
5. Nagavali
6. Gosthani
7. Meghadrigadde
8 Sarada
9 Varaha
10. Thandava
11. Tammileru
12. Gunderu

13. Gundlakama
14. Swarnamukhi
15. Kandaleru
16. Pampa
17. Elleru
18. Vogaru vagu
19. Rammileru
20. Errakalva
21. Paleru
22. Manneru
23. Nallamada
24. Romperu





Extent of Proposed River Modelling
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UP Model
Å Upscaled Physically-based model designed:

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

ï to simulate lateral transfer of water, solutes and 
sediment 

ï to be applicable from catchment-scale to 
continental-scale



UP Element

Å Precipitation
Å Evapotranspiration
Å Soil water storage
Å Surface runoff

1    P R E C I P I T A T I O N
2    T H R O U G H F A L L  &  S N O W M E L T
3    E V A P O R A T I O N  &  T R A N S P I R A T I O N
4    I N T E R F L O W  D I S C H A R G E
5    G R O U N D W A T E R  D I S C H A R G E
6    S U R F A C E  R U N O F F
7    P E R C O L A T I O N  &  C A P I L L A R Y  R I S E
8    I N T E R - E L E M E N T  E X C H A N G E S
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Flow Routing

Å Channel transfer function approach
ï Analytic solution to St. Venant equations
ï Linear superposition
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MIKE11 Model
Å MIKE11 is a one-dimensional mathematical 

model of river flow
Å Solves the 1-D form of the St.Venant 

equations providing a fully dynamic 
representation of river flow

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



MIKE 11 GIS

Å Flood Mapping: MIKE 11-GIS
Å Fully integrated GIS based flood modelling
Å Centred on ArcView GIS 
Å Leverages full power of GIS for modelling
Å Pre-processing: Floodplain schematization
Å Post-processing: Inundation maps

Comparison maps
Duration maps

Å Analysis with other GIS data



Basic data requirements for 
modelling

Å River cross-sections
Å Maps of floodplains
Å Historical river flow data
Å Tidal variations
Å Data on structures along river that affect 

flow



River Pennar Model

Å Model extends from Somasila to Bay of Bengal

Å The total modelled length of the River Penneru is around 117 km

Å Major structure is Somasila dam

Å One existing CWC station at Nellore is present within model reach



Input Data

Å Daily and hourly flow data from CWC

Å Somasila Dam outflow discharges from 
Irrigation Dept.

Å River Channel Survey Data

Å Topographic data from Survey of India



Schematic diagram of Pennar model with UP inputs



Comparison of observed and measured discharge at Nellore gauge for 
1988 event (Somasila Dam discharges decreased by 20%)
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Comparison of observed and measured water levels at Nellore gauge 
for 1988 event (Somasila Dam discharges decreased by 20%)
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Calibration of Pennar river flooding of August 1988 



Observed versus modelled water levels at Nellore for 1991 
flood event
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Observed versus modelled discharge at Nellore for 1991 flood 
event
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Calibration for Pennar river flooding of November 1991 
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Calibration for Pennar river flooding of October 2001 



Inundation map for October 2001 flood event



Inundation map of Nellore District (Units:Cm)



A Management System for Real-Time Flood 
Forecasting and Warning

MIKE Flood Watch is a decision support system for 
real-time flood forecasting combining an advanced 

time series data base with the MIKE 11 hydro-
dynamic modeling and real-time forecasting system, 

MIKE11 FF together with the Geographical 
Information System (GIS), Arc View GIS

FLOOD WATCH



The Strengths of MIKE Flood 
Watch

A fast and reliable system for real-time operation 
Direct-access 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, bulletins 

and graphics on theWorld
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District Level flood 
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e.g. District Collectors, district 

government offices

Fax / email output



Nellore District Flood Inundation Map

River Pennar

River Kandaleru

River Swarnamukhi



DSS Outputs ï District Level



DSS Outputs - Bulletin



Bulletin Types

BULLETIN No.  CONTENT 

1 

Routine Daily State-wide 
Report based on both 
Districts and 
Catchments/Areas 

2 Specific District Report with 
Mandal forecast information 

3 
District Report with 
indicative Mandal 
inundation data 

4 
District Report with 
indicative Mandal óassets at 
riskô assessm ent 

5 
Catchment/Area based 
Flood Forecasting Station 
Report 

 





HMIS
Hazard Mitigation Information 

System is a network connecting all 
the district and Mandal Head 

quarters with Secretariat and other 
Heads of Departments through 
APSWAN for faster and efficient 

dissemination of information 
throughout the Andhra Pradesh



Dissemination of Model Outputs

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



Communications & Networking
Å HMIS has an all time failsafe and reliable

communications and networking infrastructure
supported by a secondarychannel for backing-up vital
communicationneeds

Å 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 district level to coordinatethe necessary
actions. Simultaneously,State HMISwould have similar
connectivityto DistrictHMIS.



ÂÂ DataData transfertransfer raterate ofof thethe APSWANAPSWAN becomesbecomescriticalcritical duringduring thethe
disasterdisaster timetime whenwhen largelarge spatialspatial imageimage datadata isis requiredrequired toto bebe
transferredtransferred withinwithin shortshort periodperiod.. ItIt isis expectedexpected thatthat transfertransfer ofof
informationinformation isispossiblepossiblewithinwithin 1010minutesminutesamongamong thethe variousvariousnodesnodes..

ÂÂ OutputsOutputs willwill bebe ofof customisedcustomisedoverviewoverview typetype andand thethe onon--lineline
connectivityconnectivitywillwill provideprovide thethe optionoption toto accessaccessmoremore datadata fromfrom thethe
StateState HMISHMIS.. AllAll thethe primaryprimary andand backback--upup channelschannelsshouldshould havehave
voice(V),voice(V), text(T),text(T), sparialsparial data(S)data(S) andand picturepicture oror video(P)video(P) ððVTSPVTSP
typetype communicationcommunicationtypestypesforfor facilitatingfacilitating thethe needsneedsofof thethe effectiveeffective
disasterdisastermanagementmanagement..



FUTURE RELATIONSHIP OF VARIOUS DEPARTMENTS WITH 
APHM & ECRP

Rainfall forecastswill usefullysupplementthe rain gaugedata received
directly from the stations, satellite derived estimates etc. It is
anticipated that rainfall observationsfrom IMD stationsreceivedby
the MDD system,mandal level observationsof GoAP,ICAD-HP, CWC
would provide sufficient spatial descriptionof rainfall intensity and
variability to facilitate the estimationof rainfall-runoff in to the rivers
that are beingmodelledunder the project

Thesystemsto be installedaspart of the APHM&ECRPoffer a number
of advantages. Theseincludefull integration of hydrometricdata and
hydrological and hydraulic modelling, enabling much greater lead
timesto be provided,and a seamlessinterfacewith disseminationusing
modern meansof communication. Forecastsfor the major rivers will
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 forecastingiscurrently undertaken. CWC
hydrometric data will usefully supplement the data
telemetereddirectly from the stationscurrently being
installedas part of the Project. It will be necessaryto
arrange reliable and rapid data transmissionif this is
to be effective. In any event however,historicdata can
serveto refine CWCand confirm Project data. 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 Irrigation Department has the potential to play an increasing
role in future disastermanagement. The I&CADD will certainly be
an important recipient of Advisory Bulletins from the A. P. State
Disaster Mitigation Society(APSDMS),which will provide much
earlier alertsand information than the presentCWCarrangements.
At presentthe Head Officein Hyderabad isconnectedto APSWAN.

It ispossiblethat with earlierand more reliableBulletins,the I&CAD
may be able to make a more effective flood control management
than the present. If future flood inflowsto reservoirscan be more
reliably forecastedat an earlierstage,then precautionaryreleasesof
water can be made without jeopardisingthe total volume of stored
water. Where the river channel downstreamof a major dam has
beenmodelled,APSDMScouldmake a valuable contribution to the
better managementof I&CADdischarges.



STATUS OF COMMUNICATION NETWORKS

A host of networksare in operation for facilitating communication
inter-linkagesacrossthe stateof Andhra Pradesh

APSWAN

Á This network connects the state headquarters, 23 districts,
Vijayawada and Tirupati through DOTsfiber channelnetwork at 2-
5MBPS(30X64KBPS)in addition to providing a 2MBPSconnectivity
to severaladministrationblocksof the Secretariat

Á The District and Mandal/Village level administrative unit is
connectedby dial-up network. APSWANiscurrentlybeingusedfor
Voice/Data/Text/VideoConferencingpurposes

Á Currently, Broad-Band network connectivity up to Village level
officesright up to State levelofficesand secretariatin 1-year time.



SAPNET
GoAP has established a state-wide dedicated 
satellite network, the first phase of it would cover 
161 locations including district headquarters.
Å On a pilot mode, 46 receiving stations(2X23 
districts) are in operation through one of the 
transponders having ISRO Master Control Facility 
as a hub.
Å In subsequent phases, this VSAT based 
satellite network would cover all Mandals.
Å The network would have its hub station to 
support TV transmission, data switching, interactive 
teaching, information servers, connectivity to super 
speciality hospitals etc. at the Dr. B. R. Ambedkar 
Open University, Hyderabad having following types 
of remote VSAT terminals:



Å Network expansion fully addresses capabilities to 
meet the future requirements to expand more 
users at remote sites, addition of more sites etc.

Å Initially, it is planned to have six channels of 
2MBPS each, the hub is being designed to handle 
1-40MBPS data transfer rates.

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



Expected Communication Networks possibly can become 
available for wide-spread warning Dissemination

All possiblemeans of communication infrastructure should be made
useof during the disastertimes soas to savehuman and livestock
resourcesto the extentpossible.

Å APSWANand SAPNET

Å Networksof APTRANSCO,I&CAD,APSRTC,Railwaysetc.

Å HF and VHFNetworksof Police& I&CAD

Å Cellular,SATPHONESand WLLbasedwirelessnetworks

Å AIR,TV,DTHand HAM networks



 

BHAKRA DAM

FORECASTING  OF  STREAMFLOW 
OF SUTLEJ  RIVER   AT  BHAKRA

(1325 MW)
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Simulated
streamflow

NCMRWF
5 Days Forecast
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