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HKH is a multi-hazard environment

(Source: EM-DAT – The OFDA/CRED International 

Disaster Database)



One-third of disasters are floods

(Source: EM-DAT – The OFDA/CRED 

International Disaster Database)
Transboundary floods - shared vulnerability across

national borders



Increasing trend of disasters in the HKH 
threatening sustainable development

Why:  climate change, population increase, haphazard urbanization, inadequate

implementation of policies, plans, preparedness, investments, institutional 

capacities and governance arrangements.

Source: EM-Dat Database
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Economic loss of US$597 billion

occurrence total damage



Vulnerability across borders

• 9 April 2000: landslide blocked
Yigong River, a tributary of the 
Yarlung Zangbo (Brahmaputra) 
River

• The outburst occurred on 10 
June 2000 and created a huge 
flash flood of up to 1.26x105 m3/s

• Extensive damage but no 
casualties in China

• India: 30 dead, >100 missing, 
>50,000 homeless, damage of $ 
22.9 million US dollars

Upstream / downstream linkage 
Need for transboundary cooperation



HKH-HYCOS:  Setting up monitoring 

stations and establishment of real-time 

flood information systems

‘Making Information Travel Faster Than Flood Waters’

Establishment of a Regional Flood 

Information System in the HKH-

Region - Timely exchange of flood 

data and information through an 

accessible and user friendly 

platform

HYCOS is a vehicle for technology transfer, 

training, and capacity building



Modernization of observation network 

and real-time data transmission

 38 hydrometeorological stations 

upgraded in four countries: Real-time 

transmission of data

(Bangladesh, Bhutan, Nepal, Pakistan)

 Access to > 300 Global 

Telecommunication Stations of WMO

 Use of latest technology for data 

collection and transmission 

(GPRS/GSM)



Regional flood outlook

Developed a flood 

outlook system for 

the Ganges-

Brahmaputra basin 

utilizing freely 

available data and 

weather forecasts

Mathematical 

model describing 

the precipitation-

runoff process in 

the catchments and 

hydrodynamic 

flood routing along 

the river system.



Data/ tool used for modeling



Performance of model  

Evaluation of flood forecast on Koshi

 24 hour accuracy is 

very good

 Need to improve 

accuracy beyond 

24 hours

 Flood outlook information is provided to the hydromet services to 

improve national flood forecasts for timely flood warning



Dissemination of information
Web-based charts and tables



Lessons learnt

 Latest development in the technology has enabled us to develop flood 

information system at basin scale

 Utility of data and information for developing flood outlook 

demonstrated the value of real-time data

 Capacity building and training enhanced cooperation and partnerships

 Limited networks in the region – need further strengthening and 

sharing

 Flood forecasting and warning needs to be integrated with the disaster 

risk management  activities for an effective end to end flood early 

warning system

 Efforts need to be made for risk communication, awareness and better 

preparedness

 Institutional mechanisms for provision of flood warning to communities 

need to be strengthened

 Regional cooperation is a long term process which requires building 

trust and confidence between and amongst countries



Moving ahead: User phase

● Strengthening of end user interface as a means for adapting to 
changing climate

● Utility of data and information

● Education, capacity building and training

● Strengthening national flood forecasting capabilities

 Flood forecasting models and tools

 Flood outlooks  at national and regional levels

● Observation networks

 State of the art technologies for expansion

 Discharge measurements

● Strengthening international and regional cooperation



1.People centered

2.Upstream/downstream 

linkage

3.Almost real time 

information

4.Provide guidance on 

how to act on warnings

5.Innovative use of low 

cost ICT tools

Significance of CBFEWS
Reaching the most vulnerable communities



Nepal

Ratu Khola, 

Koshi

Afghanistan

Baghlan and 

Badagshan

(potential)

CBFEWS in HKH

India

Jiadhal and 

Singora rivers, 

Assam

Pakistan

Indus basin



4. 

RESPONSE 

CAPABILITY AND 

RESILIENCE

Enhance 

community 

response 

capabilities and 

build resilience

1. 

RISK 

KNOWLEDGE 

AND SCOPING 

Systematically 

collect data and 

undertake risk 

assessments and 

scoping

2. 

COMMUNITY 

BASED 

MONITORING 

AND EARLY 

WARNING

Install early 

warning instrument 

and flood 

monitoring by 

upstream 

communities

3. 

DISSEMINATION 

AND 

COMMUNICATION

Communicate flood 

information by 

upstream and 

provide early 

warnings to 

downstream 

communities

Four elements of CBFEWS
More than just a prediction…

Source: Based on UNISDR, 2006, http://www.unisdr.org/2006/ppew/whats-ew/basics-ew.htm

http://www.unisdr.org/2006/ppew/whats-ew/basics-ew.htm


Enhanced technology

With wire Wireless technology

Telemetry based



Community Based Monitoring and Early 

Warning 



Function

Transmitter

Unit

Receiver

Unit



CBFEWS with telemetry: Conceptual Diagram





Hands-on training on CBFEWS

(Conducted as per demand)

Training methodology:

- Class room lectures

- Group work

- Instrument handling

- Field installation/testing

Training materials:

- Resource Manual

- Visual guide





Major highlights

Saved assets, including 

livestock, worth USD 

3,000 in Sept 2013 flood, 

Dihiri, Assam, India 

Awarded UNFCCC’s 

Momentum for Change 

2014 Lighthouse Activity 

Award in COP 20

Out scaled in the HKH 

region (Nepal, 

Afghanistan, and 

Pakistan)

Engaged with local 

and state level 

disaster 

management 

authorities for joint 

implementation 

and upscaling



Managing transboundary floods

 Hi-tech approach of regional flood outlook and sharing of real time 

information across boundaries

 Can be coupled with low-tech community based approaches for 

reaching out to the most vulnerable communities

 For successfully managing transboundary floods

 Regional co-operation is not only about countries cooperating with 

each other; but it can also mean communities across the border 

sharing information and help each other cope



Thank you

Contact Dr. Mandira Singh Shrestha 

(mandira.shrestha@icimod.org) for more information 

on Regional Flood Outlook

Contact Ms. Neera Pradhan 

(neera.pradhan@icimod.org) for more information on 

Community Based Flood Early Warning Systems

mailto:mandira.shrestha@icimod.org
mailto:neera.pradhan@icimod.org

