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A consultative workshop on “Disaster Risk Reduction and Climate Change Adaptation in Koshi River 

Basin, Nepal’ with support from CDKN and START was organized on 10th January, 2013 at Hotel Himalaya 

in Kathmandu, Nepal. A one day workshop was aimed at bringing together the eminent personnel from 

governmental administration, non-governmental organizations, academia, researchers and donor 

agencies to discuss on the ongoing project and more precisely, the workshop was intended in 

assembling some stimulating suggestions and opinions. The outcomes of the workshop are documented 

in this report. The ideas generated in the workshop were anticipated for further enhancement of the 

ongoing research and also to help develop strategies for the future. 

The workshop was structured into three sessions and is as follows: 

A. Inaugural Session  

Dr. Rijan Bhakta Kayastha, the Co- Investigator of the project commenced the programme with his 

outstanding inaugural speech highlighting the importance of 

research related to Koshi High Dam Project. 

He further expressed the significance of snow and glacier research 

in the region to gain knowledge about its state, distribution, process 

as water storage and problems resulting from changes in 

cryosphere and runoff. He also expected the best use from the 

outcomes of the ongoing research by the policy makers at the end. 

Dr. Laxmi Prasad Devkota, the Principal Investigator of the project 

highlighted the different aspects of the project. He mainly focused 

on the objectives of the research to assess the impact of the climate variability and change through 

modeling approach. He further explained the following objectives, listed as follows: 

 Advancing knowledge on climate change impact on water 

resources 

 Revisiting the design standard / values of the infrastructure 

the proposed Koshi High Dam 

 Assessment of Socio-economic Vulnerability and Exposure 

of critical infrastructures 

 Contributing to policy formulation process on climate 

resilient development 

 Awareness building to stakeholders including local 

communities and Training of new generation 

He then explained the integration of the modeling part as an input 

to assess the socio-economic vulnerability of the local people with 

respect to the recurrent flood disasters in the study area. He further 

elaborated about the project sites and the methodologies to be adopted, expected impacts and outputs 

of this project and the significance of the project in climate disaster mitigation and adaptation. 



 

Additionally, he highlighted the importance of this research in aiding the national policy process in 

disaster risk reduction and climate change adaptation. 

Ram Chandra Khanal, a CDKN representative to Nepal, further emphasized on CDKN and its working 

areas like DDR, Climate Financing, and Climate Navigation.  

He extended his positive thoughts on the objectives of the CDKN 

project, highlighting on the past and present vulnerability assessment 

carried out by the government and different organizations on 

different parts of the country. He is also sure about that CDKN playing 

major role in enhancing the science and research. 

Yuba Raj Bhusal, a member secretary of National Planning 

Committee, and the Chief Guest of the programme, congratulated 

NDRI for being representative of CDKN project on Koshi Basin. He 

congratulated NDRI for involving students in such research 

programmes and commended on NDRI efforts for conducting the 

research on Koshi high dam projects despite of many political, 

social, environmental and technical issues in the area. He further 

expressed that despite the climate change ramification on 

Himalayas and water volume on long term, maximum benefits 

through research on different perspective (hydrological, 

climatological, environmental, forestry etc) should be reaped. He 

suggested focusing on different water conflicts, trans-boundary 

policies to mitigate water issues in the Koshi Basin. He was sure that 

this project will help people adapt to the existing situation 

emphasizing on the institutionalization, policy adjustment and formulation. He even assured that CDKN 

project results will definitely be incorporated in policy and adjusted in National Planning. He wished 

success to NDRI and to come out with concrete results in future at the end of the programme and also 

expected the result to be beneficial especially for vulnerable people residing in the area.  

Dr. Jay Kumar Gurung, a member secretary of NDRI, gave his vote of thanks on behalf of NDRI to all 

those guests for sparing their time despite their busy schedule on 

this closing speech of the first session. Additionally he elaborated on 

the newness in researches through this project. He was sure that 

there are myriad of problems to be handled carefully, different 

constricting technicalities to be addressed in this ambitious project. 

But he was sure by minimizing such uncertainties that this project 

will take a solid form coordinating with experts and government 

explicitly. 

 

 



 

B. Presentation Session  

Presentations were held on Climate Data and Model, Snowmelt Runoff Model, Hydrologic and 

Hydrological Modeling, Socio-economic vulnerability assessment and Policy and Strategy emphasizing 

the methodologies being followed and also with slight sharing of the results being achieved. Different 

questions were raised on the validity of models, methodological challenges and suggestions were given 

on the different matters for holistic assessment of Koshi River Basin. Mainly questions were raised on 

vulnerability assessment and identification of indicators. The key highlights of presentation on each 

subject matter are shown in Annex and the themes are assembled as follows: 

Theme 1: Climate Data and Model 

Theme 2: Snowmelt Runoff Model 

Theme 3: Hydrologic and Hydrological Model 

Theme 4: Socio-economic vulnerability assessment 

Theme 5: Policy and Strategy 

C. Group Discussion Session  

A total of 34 participants from government, non-government, international agencies, academic 

institutions and concerned stakeholders attended the workshop. In order to collect some bolstering 

ideas and suggestion, the professionals were grouped into two themes viz. technical and socio-economic 

vulnerability assessment group which was facilitated by Dr. Laxmi Prasad Devkota, PI of the Project. The 

major points for discussion are grouped as follows: 

Technical Group 

 What design standard should be prioritized? 

 What model/scenario should be used? How to handle difference from one model to another? 

 How to handle snow covered area for future scenarios? 

 How to handle land use changes in the future scenarios? 

 Cases and locations of dam breaks and embankment breaching? 

Socio-economic vulnerability assessment group 

 What are the major vulnerability indicators to be assessed? 

 What are the major variables to be considered for risk assessment (population, agriculture, 

major infrastructures)? 

 Is weight identification for considered factors for the vulnerability assessment appropriate? 

 Survey technique, sampling, site selection, sample size 

 Number of focus group discussion and key informant interview (more/less/enough) 

 Is the selection of indicators for the research suitable? 



 

Policy and strategies group 

 How to connect this research with national policy? 

 How awareness building of stakeholders including local communities and training of new 

generation be made more effective? 

 What are the policy questions that should be prioritized? 

Outcomes of the discussion 

Intensive discussion was made by the participants 

within each group and a short presentation was 

then given from the two groups. Mr. Tirtha 

Adhikari presented the feedbacks from technical 

thematic group depicting some technical 

possibilities for the betterment of the current 

research and the major points are listed as 

follows: 

a. Design Standards: 

 % change in peak flows due to climate 

change needs to be assessed, which 

governs the design standards of the Proposed Dam. 

 Due to the higher return period (10000 years) considered for very important structures such as 

the high dam (reported 30000 cumecs), climate change effect might be nominal towards the 

design standard of the dam. However for the sediment, the issue needs to be handled. 

 Sediment load will increase due to the melting of the permafrost zone due to the climate 

change.  

 

b. Models/Scenarios to be used: 

 Sediment load will increase due to the melting of the permafrost zone due to the climate 

change.  

 For hydrological modeling, HBV light should be used for the comparison with the SRM model 

output. 

 

c. Handling of snow cover area for future: 

 Existing snow cover area change, trend analysis considering projected temperature and 

precipitation. 

 

d. Handling of land use data: 

 If past and current land use change with population and development activities trend can be 

considered, it would be better.  

  

e. Cases  and location of dam breaks and embankment breaching: 



 

 Contour maps should be analyzed. 

 Existing embankment level needs to be considered. 

 Excess sediment load 

 Identification of the sediment deposition and scouring area within the river reaches. 

Mr. Kesav Adhikari presented the feedback from the socio-economic vulnerability assessment and policy 

and strategy thematic group and the points are breakdown as follows: 

a. Site Selection: 

 Do not need to consider embankment if the research focuses on high dam rather should focus 

on high dam fail scenario. 

 Real vulnerable size should be determined. 

 May also focus on frequency of flood, 

Intensity of flood and duration of flood. 

 

b. Sample Size: 

 Sample size should be numerically quantified. 

 Vulnerability area and numbers should be 

determined. 

 Number of KII should be increased. Interview 

from stakeholders in order to know historical 

trend of flood risk, loss and damage scenario. 

 

c. Weight identification for proposed indicators: 

 For weight identification priorities should be given to household survey (Pair wise comparison) 

 Household survey, stakeholders and implementing partners would be the main actor or concern 

people for weight identification. 

 Need to review Vulnerability indicators of neighboring countries i.e.  South Asian countries. 

 Flood damage reduction data might predict from the data prepared by India/Bihar. 

 

d. Objective function: 

 Dam height. 

 How we use the water 

 Inland navigation 

 

e. Policy and strategy feedback: 

 Consideration of upstream dams 

 Flood Proofing and Climate resilient building code 

 Glacier adaptation measure 

 Water Induce Protection policies 

 Training and awareness before implement ‘LAPA’ 



 

Agenda of Workshop 

Consultative Workshop On 

Disaster Risk Reduction and Climate Change Adaptation in Koshi River Basin 

Organized by 

Nepal Development Research Institute 

Date: 22 February Venue: Hotel Himalaya, Kupondle 

Inaugural Session 

Time  Activities 

10: 00- 10:10 Calling upon Dias 

10: 10: -10: 15 Welcome speech by Dr. Rijan B. Kayastha, CI:NDRI-CDKN/START 
Study Team 

10: 15- 10: 45 Highlights of the Research Project: Dr. Laxmi Devkota/ PI:NDRI-
CDKN/START Study Team 

10:45-10:55 Remarks by Mr. Ram Chandra Khanal/ CDKN Representative for 
Nepal 

10:55-11:10 Remarks by Chief Guest: Mr. Yuba Raj Bhusal, Member-Secretary, 
National Planning Commission 

11:10-11:15 Vote of Thanks and closing Remarks by Chair: Dr. Jaya Kumar 
Gurung, Secretary, NDRI 
 

11:15-11:35 Tea/Coffee Break 

11:35- 11:45 Group Photo 

Feedback/Consultation Session 

Moderator: Dr. Laxmi Devkota/PI NDRI-CDKN/START Study Team 

Time  Activities 

11:45-12:00 Theme1: Climate Data: Mr. Dhiraj Gyawali/RA - CDKN/START Study 
Team 

12:00- 12:15 Theme2: Snow Runoff Modeling: Ms Anita Khadka/RA: NDRI-
CDKN/START Study Team 

12:15-12:30 Theme3: Hydrological and Hydraulic Modeling: Mr. 
DibeshShrestha/RA:NDRI-CDKN/START Study Team 

12:30-12:45 Theme4: Socio-economic Vulnerability: Dr. Manjeshori Singh/CI : 
NDRI-CDKN/START Study Team 

12:45-12:55 Theme5: Climate Change Adaptation Strategies: Dr. Sunil B. 
Shrestha/ CI : NDRI-CDKN/START Study Team 

12:55-13:05 Thematic group formation and selection of thematic leader for 
each group 

13:05-13:50 Group discussion 

 

13:50-14:50  Lunch 

14:50-15:40 Presentations from each thematic group 
15:40-16:00 Response to the issues/Closing of the workshop by the moderator 



 

Participants 

Government agencies 

S.N. Name Institution Position 

1 Ashish B. Khanal DOI SDE 

2 BisheshworKoirala DDC SSM 

3 Gauri S. Bassi DWIDP DDG 

4 KapilGnawali DHM Hydrologist DHM 

5 Keshav D. Adhikari DOED S.E 

6 MurariNiraula NPC Planning officer 

7 RabinathBabuShrestha DWIDP SDC 

8 SujanSubedi MoSTE Meteorologist 

9 Suresh Chand Pradhan DHM Hydrologist 

10 Yuba Raj Bhusal NPC Member Secretary 

 

Non-government agencies 

S.N. Name Institution Position 

11 Anil Pokhrel World Bank DRM Specialist 

12 ArunBhaktaShrestha ICIMOD Project Manager 

13 BimalaDevkota NCCKMC/ NAST Senior S. Officer 

14 Jagat K. Bhusal SOHAM Chairman 

15 Ram Chandra Khanal CDKN NCC 

16 Ram ManoharShrestha AIT   

17 Ramesh AnandaVaidya ICIMOD Senior Advisor/IWHM 

18 BasuDevPandey NDRI President 

19 Jaya K. Gurung NDRI Secretary 

20 LaxmiDevkota NDRI Senior Researcher 

21 RupaBhandari NDRI Finance Officer 

22 Sunil BabuShrestha NDRI Co-Investigator 

23 ManjeshworiSIngh NDRI Treasurer 

24 Dhiraj Raj Gyawali NDRI Research Associate 

25 Anita Khadka NDRI Research Associate 

 

 

 



 

Academia 

S.N. Name Institution Position 

26 Gunjan Silwal CDES Student 

27 Jeevan Chhetri CAS Student 

28 Jiban M. Poudel CDSA Lecturer 

29 Rajesh Sada NEC Research Coordinator 

30 Rekha Uprety CDSA Student 

31 Rijan Bhakta Kayastha KU Asst. Prof. 

32 Surya Naryan Shrestha IOE Student 

33 Susmita Dhakal CDES Lecturer 

34 Tirta R. Adhikari CDHM Lecturer 

 

Socio-economic vulnerability assessment Team 

S.N. Name Organization 

1 Bimala Devkota NAST 

2 Bisheshwor Koirala DDC 

3 Jeevan Chhetri CAS 

4 Keshab Dhoj Adhikari DOED 

5 Manjeshwori Singh NDRI 

6 Murari Niraula NPC 

7 Ram Manohar Shrestha AIT 

8 Rekha Uprety CDSA 

9 Sunil Babu Shreshta NDRI 

10 Susmita Dhakal CDES 

 

  Technical Team   

S.N. Name Organization 

1 Anita Khadka NDRI 

2 Dhiraj Raj Gywali NDRI 

3 Gunjan Silwal CDES 

4 Jagat K. Bhusal SOHAM 

5 Kapil Gnawali DHM 

6 Rabinath Babu Shrestha SDE/DWIDP 

7 Ram Chandra Khanal CDKN 

8 Rijan B. Kayastha KU 

9 Suresh C. Pradhan DHM 

10 Surya Naryan Shrestha IOE 

11 Tirtha Raj Adhikari CDHM 



 

 

NDRI-CDKN/START Study Team 

S.N Name Position 

1 Dr. Laxmi Devkota Principal Investigator 

2 Dr. Manjeshwori Singh Co-Investigator 

3 Dr. Sunil Babu Shrestha Co-Investigator 

4 Dr. Rijan Bhakta Kayastha Co-Investigator 

5 Dibesh Shrestha Research Associate 

6 Dhiraj Gyawali Research Associate 

7 Anita Khadka Research Associate 

 



 

       Glimpses of the workshop 

 
 

 

  
 

  
 

 
 

 

 



 

Annexure: 

Annex I: Introductory presentation by Dr. Laxmi Prasad Devkota, the Principle Investigator of the 

project 

  

  

 
 



 

  

 
 

 
 

  



 

  

  

 
 

  



 

Annex II. Application of Climate data from RCM in Koshi River Basin- by Mr. Dhiraj Gyawali, Research 

Associate on behalf of Mr. Dibesh Shrestha 

 

NDRI

Nepal Development Research Institute (NDRI)

• Regional Climate Model Data

Climate Data (RCM)

RCM PRECIS

Parent GCM HADCM3Q0

IPCC Scenario A1B

Validated
period

1970-2000

Downscaled
period

2020-2060

Horizontal
Resolution

25 km

Temporal
Resolution

Daily

Variables Rainfall, Temperature
(Mean, Max and Min), RH,
Ground Speed, Sea Level
Pressure

Daily precipitation (in mm) of 12/11/1999 
as per PRECIS HadCM3Q0

Data Source:
Department of Hydrology and Meteorology  

  

 

NDRI

Nepal Development Research Institute (NDRI)

Figure: Division of the precipitation into 73 block of 5 days

43rd block with 65 days of window size (including 30 days before and after 43rd block)

Determination of parameters a and b
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NDRI

Nepal Development Research Institute (NDRI)

• Is done such that CV of the corrected daily precipitation 
matches the CV of the observed daily precipitation.

• P* = Prcmb where, P* = Transformed precipitation 
(intermediate)

• Iterative process

Determination of parameter b

The value of parameter b that makes CV of corrected precipitation 
data set equal to that of observed is the required value.

 

NDRI

Nepal Development Research Institute (NDRI)

• Is done such that mean of the corrected daily precipitation 
matches the mean of the observed daily precipitation.

• Pcorr = a x Prcmb

• Iterative process

Determination of parameter a

The value of parameter a that makes mean of corrected precipitation 
data set equal to that of observed is the required value.

 



 

  

  

 
 

NDRI

Nepal Development Research Institute (NDRI)

• Evaluation of bias correction in other stations 
over basin

• Bias correction in other sub-basins

• Application of bias corrected data in SWAT  
and Win-SRM Model of Koshi River Basin for 
future scenario

Way Forward

 

 



 

iii. Snow Melt Runoff Modeling - by Ms. Anita Khadka, Research Associate 

  

  

WinSRM AND IT’S CAPABILITES

Simple and efficient

Estimates short term and seasonal runoff 
forecast in Mountain basins

Simulates daily stream flows in a 
year/sequence of years/ snowmelt season

Can evaluate the effect of changed climate on 
seasonal snow cover and runoff.

  



 

  

 

 

VARIABLES

Precipitation as a function of altitude 
(Seko,K. 1987)

PZ = PBH when Z<4000m

= PBH[1+0.0003 (Z - 4000)] when Z= 4000m to 5000m

=1.3 PBH when Z> 5000m

Snow Cover Area
- MODIS data (2000 to 2010 year)

 

 



 

  

 

 



 

iv. Hydrologic modeling of the Koshi Basin - Mr. Dhiraj Gyawali, Research Associate 

  

 
 

 
 



 

 
 

  

 
 

 
 



 

 
 

  

 
 

 
 



 

v. Assessment of Socio-economic Vulnerability - by Dr. Manjeshwori Singh, Co-investigator 

  

  

  



 

 
 

  

 
 



 

 
 

 

 

 



 

vi. Policy and Strategies for Climate Resilient Development  

 
 

  

  

 
 



 

 
 

  

  

 

 

 

 

 


