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• Flash floods are among the world’s deadliest natural disasters with more than 5 000 lives  
being lost annually .  

 
• Their social, economic and environmental impacts are significant. Accounting for 

approximately 85% of flooding cases, flash floods also have the highest mortality rate 
among different classes of flooding, including riverine and coastal.  
 

• Flash floods occur throughout the world, and the development times vary across regions 
from minutes to several hours depending on the land surface, geomorphological and 
hydrometeorological characteristics of the region.  
 

• To address the issues associated with flash floods, especially the lack of capacity to 
develop effective flash flood warnings, the Flash Flood Guidance System (FFGS) was 
designed and developed for interactive use by meteorological and hydrological 
forecasters throughout the world. 

Why Flash Flood Guidance System  



International Conference on  
HYDROPOWER AND DAMS DEVELOPMENT FOR WATER AND 

ENERGY SECURITY – UNDER CHANGING CLIMATE 
 

FLASH FLOOD GUIDANCE SYSTEM WITH GLOBAL COVERAGE 

FFGS covers around 60 countries with 15 Regional Centres all around the world 
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INTRODUCTION  
Flash floods are typically associated with high-intensity rainstorms with short response time.  
Commissioning of South Asia Flash Flood Guidance System for South Asia on 23 Oct 2020 is a 
step towards fulfilling the mandate on providing impact based forecast of Flash Floods. 
 

The South Asia Flash Flood Guidance System (SASIAFFGS) is a robust system designed to 
provide the essential land surface products to support  the development of warnings for flash 
floods to India, Nepal, Bangladesh, Bhutan & Srilanka, wherein India Meteorological 
Department is recognised as its  Regional Centre by WMO. 

11-Apr-22 

Objective :  
The Flash Flood Guidance System (FFGS) aims to mitigate the impacts of flash floods by  

enhancing early warning capabilities at regional and national levels. 

To provide location specific flash flood guidance alerts up to watershed level (100000 
watersheds) on pluvial flash floods. 

Threats with 6 hour of lead time and Risks with 24 hour lead time based on IMD GFS 
(12km×12km), Regional NCUM (4km×4km) , Mesoscale IMD WRF (3km×3km) and  by 
integrating near real-time gauge observations along with the satellite and IMD Radar rainfall 
estimates. 
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Highlights 

• The SASIAFFGS is configured on a secure WEBGIS platform for registered users in a 
client server environment. 

• The location specific  guidance services are being provided up to watershed level  
during flood season (May to December). 

• The system has been constantly upgraded based on the feedback received from 
operational forecasters of all participating countries. 

I. Improvement in visualization of SASIAFFGS products with customized new 
scale and color legends as per IMD standards. 

II. integration of 18 Doppler Weather Radar based Precipitation Estimates 
(mm/hr) of IMD. Integration of remaining 15 in progress 

III. Improvement in Merged Mean Areal Precipitation products by integration of 
5204 District-Rainfall-Monitoring-System  data. 

IV. Integration of Rainfall Forecasts from IMD GFS (12km×12km), Regional NCUM 
(4km×4km) , Mesoscale IMD WRF (3km×3km). 

11-Apr-22 
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SAsiaFFGS CONSOLE INTERFACE 
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SAsiaFFGS-MAPSERVER INTERFACE 

 

9 



International Conference on  
HYDROPOWER AND DAMS DEVELOPMENT FOR WATER AND 

ENERGY SECURITY – UNDER CHANGING CLIMATE 
 

10 

DATA Processing  
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Diagnostic Products  

 
FFG – Flash Flood Guidance 

Value  (Every Hourly) 

IFFT - Imminent Flash Flood 

Threat (Every Hourly) 

PFFT - Persistence Flash 

Flood Threat (Every Hourly) 

 

*Validity is for next 6 hours 

FFG Products  

 
WRF Forecast - Model 

Precipitation Forecast (Every 3 

Hourly) 

WRF MAP - Forecast Mean Areal 

Precipitation (Every 3 Hourly) 

WRF FFFT  - Forecast Flash 

Flood Threat (Every 6 Hourly) 

WRF FFR - Flash Flood Risk 

(12, 24 and 36 hours product) 

 

Snow Model Products: 
GMAT - Gauge Mean Areal Temperature 

(Every 6 Hourly) 

IMS SCA - Fraction of basin Snow Cover 

Area (Every 24 Hours) 

SWE - Snow Water Equivalent  (Every 6 

Hourly) 

MELT - Snow Melt (Every 6 Hourly) 

 

Forecast Products 
MWGHE – NOAA/NESDIS 

Microwave-adjusted Global Hydro 

Estimator Satellite-based 

CMORPH Precipitation Estimates 

(Every Hourly);  

GHE – NOAA/NESDIS Global 

Hydro Estimator Satellite Cloud 

Top Brightness Temperature 

(Infrared (IR) based) Precipitation 

Estimates (Every Hourly); 

GMAP -  Gauge Mean Areal 

Precipitation (Every 3 Hourly); 

Merged MAP - Merged Mean 

Areal Precipitation (Every Hourly); 

ASM – Average Soil Moisture 

(Every 6 Hourly) (SAC-SMA 

model) 
*CMORPH is based on microwave scattering 

from hydrometeors.   

 

 

Basic Products of Flash Flood Guidance System 
Flash Flood Guidance Model runs every six hours and product updation are available at 00,06,12 and 18 UTC. 
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Forecasters Checklist Decision Making Process 
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Presently, 18 DWR, 370 GTS, 851 Mobile & 5178 DRMS 
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National and International Bulletins 

 (4 times a day) 
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Dharamshala Event, Himachal Pradesh Dated 12.07.2021 

Threat Based Alerts 

•Red – High 

•Orange – Moderate  

•Yellow - Low 
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 Integration of Population Data layer, Utilities (emergency services ) data 

layer across the country. 

 Enhanced observational network (both direct-AWS/ARG and remotely 

sensed DWR)  

 Accuracy of forecast of Heavy rainfall events?  

 High Resolution NWP modelling 

 Multi organizational Co-ordination and exchange of information ( both 

data and information)  

 last Mile Connectivity 

Gap Areas  
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Transition to impact based forecast 
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Ongoing Initiatives 

11-Apr-22 

 

Integration of 15 Indian DWR’s into SASIAFFGS. 
 

Integration of Landslide Susceptibility Zonation Module on 
identified Wayand district of Kerala and Rudraprayag District of 
Uttarakhand in collaboration with GSI, NRSC, IMD, HRC and WMO. 
(Pilot Stage) 

 
Integration of Urban Flood Module Component of Delhi City. 
(Pilot Stage) 
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                THANK YOU  
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List of Flash Flood Events - 2021 

11-Apr-22 

Sr. No. State Districts Event Date 

1 Uttarakhand Chamoli 13-07-2021 

2 Uttarakhand Banbasa 17-10-2021 

3 Himachal Pradesh Dharamshala, Shimla 07-12-2021 

4 

SHWB & Sikkim, 

Assam, Meghalaya Kochbihar, Jalpaiguri, West Garo Hills 30-06-2021 

5 J&K Kupwara, Kulgam, Punch, Rajouri, Mirpur 28-07-2021 

6 West Bengal South 24 pargana, Purba Medinipur , Paschim Medinipur 14-09-2021 

7 Tamilnadu Salem, Tiruvannamalai 16-10-2021 

8 Karnataka Raichur, Adoni 28-06-2021 

9 Karnataka Uttara Kannada, Udupi 19-07-2021 

10 Kerala Kottayam, Idukki 17-10-2021 

11 Kerala Kottayam, Kollam, Pathanamthitta 11-12-2021 

12 Gujarat Jamnagar, Rajkot 13-09-2021 

13 Odisha Keonjhar, mayurbhanj, Balasore, Bhadrak 27-05-2021 

14 Odisha Gajapati 30-07-2021 

15 Odisha Bhubaneshwar, Puri, Paradip 13-09-2021 

16 Andhra Pradesh Anantapur, Kadappa,Guntur, Kurnool 18-07-2021 

17 Andhra Pradesh srikakulam,Vizianagaram, vishakapatnam 28-09-2021 

18 Andhra Pradesh kadappa, Amaravati, Anantapuram, Chittoor 20-11-201 

19 DELHI/NCR Chandigarh, Gurgaon,Delhi 19-07-2021 

20 East Rajasthan Jaipur, Kota, Bundi, Tonk, Sawai Madhopur, Dausa 03-08-2021 

21 

West Madhya 

Pradesh 

Agar Malwa, Ashok Nahar, Gune, Rajgarh, Videsha, Ujjain, 

Shahjapur 06-08-2021 

22 
Cyclone Tauktae 

Konkan & Goa, Coastal Karnataka, North Interior Karnataka, Madhya 

Maharashtra 
16-05-2021 

23 Cyclone Yaas Odisha adjoining West Bengal 25-05-2021 
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Dwarka case study (05.07.2020) 
27 cm rainfall realised over a short span of time resulting in 

flash floods in Dwarka , Gujarat on 05 July 20  
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PFFT – Bhopal Flash floods (22.08.2020) 
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FFR 24 hours : Jaipur Case Study (14.08.2020) 
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 Twitter Updates about SAsiaFFGS 

29 



International Conference on  
HYDROPOWER AND DAMS DEVELOPMENT FOR WATER AND 

ENERGY SECURITY – UNDER CHANGING CLIMATE 
 

11-Apr-22 



International Conference on  
HYDROPOWER AND DAMS DEVELOPMENT FOR WATER AND 

ENERGY SECURITY – UNDER CHANGING CLIMATE 
 

THANKS  
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Development and Operationalization of SAsiaFFGS 
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O2R Process 

R2O Process 
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