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DWR Network Expansion
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2012
24 (Existing)

22 (Planned)

2018 

Entire 
India 
Coverage

By 2019-20

✓Doppler Weather Radars (DWR) installed at Kochi and Gopalpur.

✓22 Radars are planned by IAF and IMD for the plain areas; Exclusive DWR

networks are under implementation for Himalayas and under approval for NE

States.

✓MoU signed between IMD and DRDO for development of Laser based sensor for

meteorological applications for measurement of clouds.

✓RFP and site selection under finalization for commissioning of 11 C-Band DWRs.

✓10 X-Band DWRs. Most of DWR sites have been selected.



▪ To improve the upper air observations, S.O. placed for procurement of
5000 radiosondes and 43 GPS radiosondes.

▪ For strong surface observations, 300 AWS data logger, 1000 ARG’s, 200
Digital Station Barometers (DSB), 45 UV-B Radiometers, 10 Solar trackers,
20 Pyranometers to be commissioned shortly.

▪ Established the network of “Multi-wavelength Nephalometer (12 stations)
, Black Carbon Monitoring Network (16 stations) and Electronic Sunshine
recorders installed at 12 World Radiation Data Centre (WRDC) network
stations.

Upper Air  & Surface Network Expansion

39 stations 
including 
10 GPS 
stations

2012

43  GPS 
stations

2016

100x100 
km

2019-20 (57 GPS)
2020-24 (~120 GPS)



Numerical Weather Prediction (NWP) Modeling: Backbone for Forecasting 

and Warning Services

96 h 72 h 48 h

24 hEnsemble Pred. Tools

GEFS, UMEPS

Global Models

GFS(T1534), Unified Model

Regional Models

WRF, HWRF

Nowcasting Tools

(WDSSII, ARPS Model)

Warnings Activities

Global models

Regional models

Multi-model ensemble, Single Model Ensemble, Grand 

Global Ensemble

Nowcasting

Models in 2018 : 24 h 00 h120 h

❖By 2019 : 12 km Global Model Ensemble prediction system, 1-3 km Regional multi-model

prediction system, ocean-atmosphere coupled severe weather pred. systems, Parametric

models and Expert systems – severe weather Warning up to 5-7 days, Forecast outlook up to

10-15 days.

❖Improvement in forecasting skills & warning by introduction of Probablistic high

resolution (12Km) Global Ensemble Weather Forecasting System (GEFS) .



Guidance products and Nowcast Services

o Nowcast for about 300 cities. 

o ARPS model-NW India

o Scope Nowcasting through SWFDP-BOB

o Nowcast Guidance Bulletin from 5

October 2016 once a day from monsoon

season 2017 twice a day.

o Based on Nowcast Guidance Bulletin,

MC/RMC are issuing around the clock

Nowcast Bulletin at district level.

o Implementation of SWIRL software is in

progress



Hydro-meteorological  services

• Provides real-time rainfall information by means of GIS based
rainfall products.

2012
• Conventional

Quantitative
precipitation forecast
(QPF) to CWC for
flood forecast
purposes for 125
river basins

2018
Quantitative precipitation forecast (QPF) to CWC for
flood forecast purposes increased from 125 to 146 river
sub-basins.

•MoU signed between IIT Delhi and IMD for sub-basin
hydro-meteorological services using SWAT model for all
146 sub basins covering entire country.

•SAsiaFFGS will be implemented shortly with the help of
WMO providing Flash flood guidance at urban areas.

By 2019 : Develop a State-of-the-Art Hydrological Information System and Flood Warning Support
for all the Major River Basins of the Country.

• Monitor the three dimensional variability of regional hydrological cycle and assess its expected 
changes and impacts in the future.

The district-wise and river basin-wise rainfall statistics

is helpful to farmers for their agricultural activities and

flood forecast/ water management.
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Courtesy: http://india-water.gov.in/ffs

Average annual Flood 
Damage

•7.19 mha area
affected

•31.88 m population
affected

•3.92 mha crop area
affected

•Damage of Rs. 5431
cr approx.

http://india-water.gov.in/ffs


 Data collection – Manually,
Sensors

 Transmission (Site to Modelling
Centre) – Wireless, Telephone,
Mobiles, Telemetry

• Forecast formulation - Statistical
Correlations using gauge to
gauge, Gauge - discharge data -
Multiple coaxial correlations using
gauge, rainfall, API data

- Mathematical Models like MIKE,
Rainfall Runoff module,
Hydrodynamic module, Flood
Forecast module

 Dissemination

FLOOD FORECASTING



FF Network of CWC

 13 Regional Field 
Offices

 19 Major River Basins

- 22 States/UTs

 Present network - 226 
FF stations (166 
WL+60 Inflow)

 During 2018

- another 49 FF 

stations

- 24 State/Uts

◦2020
 Additional 50 FF 

stations covering 25 
States/Uts
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FLOOD FORECASTING Set up

Summary 
Compilation

NDM

IOC

Ministries
/ Deptt

FF Formulation

FMO (IMD)

RF, WF, 
QPF

CWC site 

BS, FFS

WL, RF, Q

Civil 
Authorities 

& others

Media

Project 

Authorities

Reservoir 
Release

http://india-water.gov.in/ffs

http://india-water.gov.in/ffs


Flood Period
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# Basin Modified Period

1. Brahmaputra Basin 1st May to 31st Oct

2. All other Basins upto Krishna Basin 1st June to 31st Oct

3. Basins South of Krishna Basin (Pennar,
Cauvery and Southern Rivers)

1st June to 31st Dec

In case of floods beyond designated period due to unexpected
rain/releases from dams or other reasons, FF activity shall be
resumed by concerned organisation/division till water level falls
below threshold limit & necessary bulletins shall be disseminated.

SOP – Floods Category & Alert Colour Codes

Category Levels Stage Communication

I Extreme
L > HFL

Red PMO/ Cabinet Sect. – 1 
hr. or frequent

II Severe
HFL > L > DL

Orange PMO/ Cabinet Sect. – 3 
hr. or frequent

III Above Normal
DL > L > WL

Yellow Not to PMO/ Cabinet
Sect.

IV Normal
L < WL

Green/ 
Blue



Forecast Frequency & Advance Warning Time
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 Major rivers (Travel time >24 hours) – 45% FF
Stations

◦ Forecasts formulation based on 0800 hrs/ 0900 hrs
WL

◦ Forecast issued once in a day at 1000 hrs with
advance warning time from 24 hrs to 36 hrs

 Medium rivers (Travel time 12-24 hours)

◦ Forecasts formulation based on 0600 hrs & 1800 hrs
WL

◦ Forecast issued twice in a day at 0700 hrs and 1900
hrs with advance warning time from 12 hrs to 24 hrs

 Flashy rivers (Travel time < 12 hours)

◦ Forecasts formulation based on any hr WL

◦ Forecast issued multiple times (more than twice) in a
day with advance warning time less than 12 hrs



Forecast Dissemination

 Mode of
communication

◦ Special
Messenger,
Telephone, Fax,
Wireless

◦ Email, SMS

◦ http://india-
water.gov.in/ffs

 Mailing List/
Beneficiaries

◦ Civil/engineerin
g authorities of
concerned

– Like @cwccfcr

– Emergency Flood Messages

– Follow @FFM_CWC

-Google Public Alerts
(www.cwc-captool.appspot.com)

http://india-water.gov.in/ffs


Thanks !!!

DISSEMINATION







17



18



19



20





Media Reports





Issues being addressed

•No Flash Flood Guidance System/ SOP/
Framework exits in India

• The primary agency for issuing hydrological flood
warnings/ alerts lies with the independent institution
called Central Water Commission under Ministry of
Water Resources, Govt. of India.

• India Meteorological Department with its vast
observational networks and advancements in weather
predictions has a shadow mandate in delivering
meteorological services to Central Water Commission,
stake holders at state & district level in producing
flood warning services to people.

•Once flood warning is disseminated, National Disaster
Management Authority (NDMA) get ready along with
the local bodies to pre-disaster management and risk
reduction activities.

•National Disaster Relief Force (NDRF) adopts SOP and
carries out the rescue operation during the disaster
and post disaster events.



South Asia – Regional 

Flash Flood Guidance 

System (SAsiaFFGS) 
Under 

Global Initiative Project for Flash Floods with MoU between various 

organisations like UN-WMO, HRC, USAID/ OFDA, NOAA and regional 

NMHS (IMD).

Implemented 

By

भारत मौसम विज्ञान विभाग 
India Meteorological Department





Observed Precipitation

Hydrological State 

(Land Surface)

Diagnostic Products

Flash Flood Guidance (FFG) is the amount of rainfall of a given duration over a given

catchment that is enough to cause a bankfull conditions at the outlet of the draining

stream.
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MAPSERVER Visualises multiple outputs/ forecasts of 

the micro level catchment areas at the same time which 

identifies flash flood prone zones.

Land Surface 

model Output 

(Sacromental 
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Model)
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Experimental implementation of the system this Monsoon by July 2018 

Bias correction & sensitivity analysis being performed at all the meteorological sub divisions 
of the region. (subject to availability of QC gauge datasets of the region at least from last 5 years)

SAsiaFFGS Server setup to be done at IMD (Computation & Dissemination) by June 2018 as 
per given specifications for hosting the products to neighbouring countries. (Presently HRC 
Remote server access is available at IMD)

Test, Calibration & Validation of various products being  performed on various scenarios of 
weather systems by end of June 2018

Step 4: Regional Operations training workshop will be held at IMD during 5th – 7th June’2018 
by trainers from WMO & HRC.

MAPSERVER Web interface needs to be deployed by late August’ 2018 for operationalisation
& visualisation of all the products over the GIS layers.

Hands on training needs to be inducted to all the  meteorologists involved in the hydromet 
services of IMD.

• Impact based flood warning                Landslide occurrence prediction

•Urban Flash Flood Warning Riverine / Channel routing 

•Seasonal to sub seasonal run off  Flow forecasting.

Advanced Functionalities of this system are providing guidance on fields : 

SAsiaFFGS Project : Status & Implementation Time line – Things to do 











Successful completion of Step 3: Specialised training on advanced

operations & interactive simulator on various aspects of the FFG system

All the 9 participants from 5 countries

had successfully completed the training

course on 31st March 2018 at HRC, San

Diego, CA, USA.

One day visit to National Weather 

Service, NOAA, San Diego, CA, USA 

for observations & visualisations on 

various operational needs during 

scenarios.



THANK YOU FOR THE OPPORTUNITY


