
FLOOD EARLY WARNING SYSTEM, NEPAL 25 OCT 2018 1

LEARNING EVENT: DRR AND WATER – SWISS NGO DRR PLATFORM

25 Oct 2018

presented by Olaf Schönsee  & Thomas Kalytta                                                                                 © Thomas Kalytta



FLOOD EARLY WARNING SYSTEM, NEPAL 25 OCT 2018 2

LEARNING EVENT: DRR AND WATER – SWISS NGO DRR PLATFORM

01 Context Nepal
02 Project rational and interventions 
03 Entry points for DRR 
04 Good practices 
05 Key factors of success 

CONTENT

© Thomas Kalytta

CASE STUDY FROM NEPAL: PILOT ON EARLY WARNING AGAINST FLOODING?

Presenter
Presentation Notes
Thanks a lot for the opportunity to contribute to this Learning Event. �We will be presenting a case study from Nepal – a project on a flood early warning system. �Olaf, our technical WASH expert will cover the technical part, �and I, as Focal person for DRR and Country Programme Manager for Nepal 
will give you a brief introduction on the context and the national risk situation.
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CONTEXT NEPAL
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CONTEXT: NEPAL – WHAT ARE THE MAIN HAZARDS?

Presenter
Presentation Notes
Question to the auditorium: What are the main hazards in Nepal? What do you think?
Floods
Landslides
Earthquakes
Droughts
Glacial Lake Outbursts
Avalanches
Civil conflicts
Epidemics (like Cholera)
The country of Nepal is prone to many disasters. More 40’000 people died due to disasters in the since 1971.
9’000 in the most recent earthquake in 2015.  But the most frequent hazard is flooding which occurs every year during the Monsoon season.
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RISK FORMULA
Risk of a disaster = Hazard x Exposure x Vulnerability

Capacity 

Hazard

Capacity to cope with

Disaster

Vulnerability

Exposure

Presenter
Presentation Notes
We learnt already about the difference between a hazard and a disaster?�Basically: A hazard like a landslide or flood only turns into a real disaster risk when e.g. a family lives in the affected area.
So we have a mountain and house. Because of the exposure (danger zone) and its vulnerability a hazard can easily turn into a disaster.
The capacity to deal with such kind of a disaster of the affected family is only small. It might be the ability to run away early enough and to have some savings on the bank account to start re-building their house.

DEFINITIONS – as reference only
Capacity = Combination of all the strengths, attributes and resources available within a community, society or organization to manage and reduce risk and strengthen resilience. 
Disaster = Serious disruption of the functioning of a community or a society due to hazardous events interacting with conditions of vulnerability and exposure, leading to widespread human, material, economic and environmental losses and impacts. 
Exposure = People, property, other assets or systems exposed to hazards. 
Hazard = A potentially damaging physical event, phenomenon or human activity that may cause the loss of life or injury, property damage, social and economic disruption or environmental degradation. 
Vulnerability = Conditions determined by physical, social, economic and environmental factors or processes, which increase the susceptibility of a community/individual to the impacts of hazards. 
Resilience (a term of multiple meaning /definitions) = 
• Ability to resist, absorb, accommodate to and recover in a timely and efficient manner (UNISDR, 2009). 
• Ability of individuals, communities, organizations or countries exposed to disasters, crises and underlying vulnerabilities to anticipate, prepare for, reduce the impact of, cope with and recover from the effects of shocks and stresses without compromising their long-term prospects (IFRC, 2014). 
• Capacity to survive, adapt and grow when facing stress, shocks and transform when conditions require it (Rockefeller Foundation 2016). 
• Capacity to deal with change and continue to develop (Stockholm Resilience Centre). 
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NEPAL – PRONE TO MANY DISASTERS – INFORM GLOBAL RISK ANALYSIS

Presenter
Presentation Notes
There is a tool available where you can find a risk profile for every country.�Created by a cooperation of agencies. The tool is called INFORM – a kind of risk assessment for humanitarian crises and disasters.
In fact, INFORM simplifies a lot of information and uses 50 different indicators to measure hazards �and peoples’ exposure to them, their vulnerability, and the resources available to help.
In the end each country gets a risk rating between 0 and 10.
The overall rating for Nepal is 5.1 out of 10. For earthquakes it is even 9.9 and for the risk of floods 6.5.
There are many weaknesses in regard to the capacity e.g. in Disaster Risk Reduction and communications. 
The WV project we present later will contribute to improve the DRR, governance and communication.

More details on the methodology are found under:
http://www.inform-index.org/InDepth/Methodology
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NEPAL RISK INDEX COMPARED WITH SWITZERLAND

Floods 4.3

Floods 6.5

Presenter
Presentation Notes
Comparing Switzerland with Nepal. We can see that Switzerland has a very low risk index (1.3) versus (5.1/10) of Nepal�Floods, however, play an important role in Switzerland as well with an index of 4.3 compared to 6.5 of Nepal.
But the coping capacity of Switzerland is excellent (and the best among all countries).
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NEPAL – DAMAGES AND LOSSES DUE TO FLOODING

= 136 Mill CHF

Presenter
Presentation Notes
The 5-years statistics shows the overall impact of floods in Nepal. More than 1000 people died, while an additional 539 are still missing. More than 100’000 houses fully washed away.



FLOOD EARLY WARNING SYSTEM, NEPAL 25 OCT 2018 9

LEARNING EVENT: DRR AND WATER – SWISS NGO DRR PLATFORM

NEPAL – PRONE TO MANY DISASTERS – HUMAN TOUCH STORY

“I’m one of the few ones in my community who had a 
bricked house. I made my house with a lot of hardship 
and saving; it was like my trophy. On the evening when 
the flood came, I locked all my belongings in the house. 
I told everyone that nothing would happen to my house. 
But when the water hit, it was so powerful, it knocked 
my house right to the ground sweeping away all my 
belongings. And as you can see now, I am only left with 
the clothes I had on when I ran,” shares Dev Charan, 33.

His house was swept away in the flood last Saturday. 
Since then, he has been staying at a temporary space 
with his family of 6. “My children were studying at a 
boarding school but I will have to withdraw their names 
from the school because all their uniforms are gone and 
so are the books. Moreover, it will take time for me to 
arrange for their fees but my current focus is just on 
staying alive,” he continues. ©  World Vision

Presenter
Presentation Notes
Statistics and figures don’t tell us the full story. �It so important to see the single fate of an individuum behind �to realize the personal impact.  Here the human touch story of Dev Charan…

Read out the story! He says…

> Dev Charan was able to save the lives of his family members because he knew about the approaching flood early enough. However, he underestimated the impact. The timely knowledge of a risk is the first step in establishing an early warning system.
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COMPONENTS OF A FLOOD EARLY WARNING SYSTEM

Presenter
Presentation Notes
So what are the basic components of a flood early warning system? Deal with the risk!

Knowledge about potential risks is key for the local communities, private sector and Government departments. Assessing and mapping key hazards, vulnerabilities and exposure is an important first step in establishing a proper EWS.
The monitoring of key indicators like rainfall and river level rise (gauge readers) is the data basis for accurate and timely forecasts and alerts. Ideally the community is actively involved (Community-based EWS, Community Disaster Management Committees). Meteorological and hydrological stations can be operated manually or automatically.
Once a danger level is about to be reached, the dissemination and communication components of an EWS are critical. All groups at-risk must be reached (including women, children, elderly, disabled persons etc. – which is often a challenge). Ideally the early warning message should include information on the timing (when the hazard is due to strike), the location, the scale, the potential impact & probability and planned response. Messages could be disseminated by diaphone, radio or SMS.
The capability to respond to a disaster varies from country to country and is still quite weak in Nepal. �Disaster management committees need be trained and active, roles and responsibilities clear, emergency and evacuation plans up-to-date, relief goods ready to use (ropes, life vests, megaphones), coordination mechanisms among the humanitarian actors and government departments. 

The WV project focus is on the 2nd key component: “monitoring and warning”: It allows automatic rain fall and river level monitoring and the  transmission of data to the website of the Nepali Department of Hydrology and Meteorology (DHM).

>> Olaf will now be explaining the project in detail.

Chart taken from:
https://www.researchgate.net/publication/266326577_Flood_Early_Warning_Systems_in_Nepal_A_Gendered_Perspective
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GENERAL
o EWS: protect lives (and property) and 

infrastructure.
o EWS: key element in any disaster reduction 

strategy

PROJECT INTERVENTIONS

Presenter
Presentation Notes
- The goal of an early warning system (EWS) is to protect lives (and property) and infrastructure.
- EWS is a key element in any disaster reduction strategy

PREVENTION IS CHEAPER THAN RECONSTRUCTION!
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Present situation:

o Manual levels:
People reading river levels at the river bank; 
reading rain gauge levels and
 information being passed verbally

downstream

o Broken electronic devices
- nobody knows how to repair

PROJECT INTERVENTIONS
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STATUS TO DATE:
o Development of a web-based system to provide flood warnings

o more than 40 automatic stations have been installed.

o Transmittal of  real time data = timely warning

o automatic sensors (pressure/radar) transmit via CDMA/GSM technology
o The Iridium satellite = backup

PROJECT INTERVENTIONS

Presenter
Presentation Notes
- DHM develops a web-based telemetry system in various river basins to provide flood warnings to the various stakeholders. 
- DHM has now installed more than 40 automatic stations throughout the country to date.
- These hydrometeorological stations transmit real time data to the national and regional information system to enable timely warning.
- The water levels in the rivers are monitored using automatic sensors based on pressure and radar technologies and data is transmitted via the Internet using a combination CDMA/GSM technology.
The Iridium satellite is included as a backup to transmit data when all other communication systems fail.
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Overall project goal:

o Resilience of local government and communities
(i.e. strengthened capacities in local DRM)

o Cost effective flood early warning system (EWS)
o Community owned
o Contribute to the larger national flood EWS

PROJECT INTERVENTIONS

Nepal Innovation Lab
Set- up in 2015 by World Vision International Nepal to provide
solutions for humanitarian development challenges.

facebook.com/nepalinnovationlab

Presenter
Presentation Notes
Set- up in 2015 by World Vision International Nepal
Think tank to support the journey of innovators who have ideas to provide solutions for humanitarian development challenges.


close coordination w.:
Department of Hydrology and Meteorology DHM
administration offices of the districts
District Disaster Management Committees





FLOOD EARLY WARNING SYSTEM, NEPAL 25 OCT 2018 16

LEARNING EVENT: DRR AND WATER – SWISS NGO DRR PLATFORM

Monitoring and 
evaluation of the 
installed system and 
local level training 
for the operation and 
maintenance of the 
system.

PROJECT INTERVENTIONS

System 
requirement 
analysis and 
context specific 
system design. 

Production, 
assembly and 
installation of 
the system. 

Presenter
Presentation Notes
prototyped in early 2016 - under current grant, further development 

Phase I
Will end next week  - field visits with government/ DHM to identify what to built where

pilot intervention in 4 districts:
1) Kailali, 2) Rupandehi, 3) Morang, 4) Sunsari.
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PROJECT INTERVENTIONS

o ISO certified components
o Solar powered (80W), with 

battery (35Ah)
1 system consists of
1 unit of ultrasonic radar,
1 unit of rain gauge and
1 unit of data logger (Raspberry Pi, dual GSM). 
Costs:
o 1 system = 160’300 NPR = 1’350 CHF
o repair and maintenance ca. 150 CHF/ system/a 

(changing the battery and checking solar panels)
o transfer of ownership to DHM esp. for future maintenance 

and repairs

Presenter
Presentation Notes
1 system consists of
1 unit of ultrasonic radar (to measure change in river level),
1 unit of rain gauge (to measure rainfall in the catchment area) and
1 unit of data logger (Raspberry Pi with dual GSM units to reduce risk of network unavailability). 

repair and maintenance would be around 150 CHF/ system/a which is mostly for changing the battery and checking solar panels.
One of the main reason that we have been working closely with the DHM is to transfer the ownership of the systems to them for all future maintenance and repairs
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PROJECT INTERVENTIONS

ULTRASONIC RADAR

RAIN GAUGE

DATA LOGGER 
(RASPBERRY PI)

Dynamic
disaster alert
analysis

DHM
DATA PROCESSING

ALERT/ WARNING
MESSAGE (EXISTING SYSTEM)

Presenter
Presentation Notes
3 major components 
Ultrasonic Radar measures river level.
Rain gauge measures rainfall over a catchment area.
Data logger records on-site data from these devices. It also sends data to remote server over GPRS connection.



EXISTING SYSTEM NEXT SLIDE
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PROJECT INTERVENTIONS
hydrology.gov.np

Presenter
Presentation Notes
Gov Nepal’s web portal
Ministry of Energy, Water Resources & Irrigation
	Department of Hydrology & Meteorology
		Flood Forecasting Section
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PROJECT INTERVENTIONS

Presenter
Presentation Notes
Left to right

Kailali	Rupandehi	Sunsari	Morang
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PROJECT INTERVENTIONS

ALERT MESSAGES

Type I: Normal stage

Type II: Raising, stay alert

Type III: Raised, find the secure place

to DHM system has been provided

Presenter
Presentation Notes
3 possible conditions:
I: Either the river level is in normal state where local people do not need to stay alert.
II: Or River level is gradually rising and local people needs to stay alert for possibility of flood.
III: Or River level has already raised and local people needs to seek a secure place.
(The screenshot on the side is a test message that will be sent by the system.)
The message is sent in native language so that it is easy for the public to read and respond.
SMS to smart-/ phone


Application Programming Interface
= connection to existing system - has been provided by DHM to WVNepal
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ENTRY POINTS FOR DRR
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ENTRY POINTS FOR DRR

Presenter
Presentation Notes
The Local Government Operation Act (LGOA) 2017, which has replaced Local Self Governance Act (LSGA) 1999,
empowers local bodies to govern themselves.
It recognizes that local people and local bodies/authorities are the most appropriate points of entry to meet the disaster management needs at the local level.
 - NO ONE SIZE FITS ALL
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ENTRY POINTS FOR DRR

The Local Government Operation Act (LGOA) 2017:

• Local level policies, legislation, standards, plan implementation, monitoring and evaluation 
related to disaster management;

• Disaster preparedness and response plan, early warning system, search and rescue, 
advance store of relief materials, distribution and coordination at local level;

• Local embankment, river and landslide control, river management and evaluation;
• Hazard mapping and identification of settlements at risk and transformation;
• Coordination between federal, state and local level and local community organizations and 

coordination with private sector in order to disaster management;
• Establishment of disaster management fund and operation and utilization of resources;
• Plan formulation, implementation, monitoring and evaluation for disaster risk reduction;
• Resettlement and rehabilitation after disaster;
• Data management and study and research about local level disaster;
• Development of local emergency work operation system; and 
• Implementation of community based disaster management.

Presenter
Presentation Notes
The LGOA authorizes to undertake following functions with respect to DRR by local bodies (MoLJCAPA, 2017):

- Local level policies, legislation, standards, plan implementation, monitoring and evaluation related to disaster management;
- Disaster preparedness and response plan, early warning system, search and rescue, advance store of relief materials, distribution and coordination at local level;
- Local embankment, river and landslide control, river management and evaluation;
- Hazard mapping and identification of settlements at risk and transformation;
- Coordination between federal, state and local level and local community organizations and coordination with     private sector in order to disaster management;
- Establishment of disaster management fund and operation and utilization of resources;
- Plan formulation, implementation, monitoring and evaluation for disaster risk reduction;
- Resettlement and rehabilitation after disaster;
- Data management and study and research about local level disaster;
- Development of local emergency work operation system; and
- Implementation of community based disaster management.
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o WV Nepal earned a lot of credits during the EQ response, 
being a reliable reputable partner

o Close cooperation with the Department of Hydrology and 
Meteorology (DHM)

o Joint selection of the river installation sites
o Data link to the DHM’s server and early warning 

dashboard 
o Capacity building of local Gov. & DRM Committees
o EWS is just one piece of strengthening the

local structures

ENTRY POINTS FOR DRR

Presenter
Presentation Notes
WV Nepal earned a lot of credits during the EQ response, being a reliable reputable partner
Close cooperation with the Department of Hydrology and Meteorology (DHM)
Joint selection of the river installation sites
Data link to the DHM’s server and early warning dashboard 
Capacity building of local Gov. & DRM Committees
EWS is just one piece of strengthening the local structures

PROJECT CONTAINS INFRASTRUCTURE/ TECH & CAPACITY BUILDING





Parash Malla is the National Education Manager of World Vision Nepal Earthquake Response. He’s been working with World Vision for three and a half years.
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o Ownership:
Joint development w. government
& local bodies

o Plug and play system
O& M at local level. 

o Technology:
Adhere to government standards, sourced locally (ISO   
certified).

o Purpose:
Design strengthens the existing EWS. 

GOOD PRACTICES & TOOLS

Presenter
Presentation Notes
Good Practices/ Tools:
Ownership: Joint development in consultation with �the Department of Hydrology & Meteorology (DHM)
Plug and play system that can be operated and maintained by the people at local level. 
Technology: All sensors and devices used �adhere to the government standards and are sourced locally.
Purpose: The systems was designed to strengthen and to fit into the Government existing early warning network. 
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KEY FACTORS OF SUCCESS
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Three Key factors of success:

1) The EWS is owned by the Local Government bodies. 
2) It strengthens & fits into the existing National Flood Early 

Warning System.
3) Communities are empowered to act in sufficient time and in 

appropriate manner.

3 KEY FACTORS OF SUCCESS
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Questions?
© World Vision

Presenter
Presentation Notes
Thank you very much for your attention!
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