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•Headwater of the 
Ganga basin

•Remote communities 
vulnerable to climate 
change

•Steep terrain with rich 
biodiversity

Western Nepal
Nepal



_̂

_̂

_̂

_̂

_̂

_̂

_̂

_̂

_̂
_̂

_̂ _̂

_̂

_̂

_̂

_̂

_̂

_̂

_̂

_̂

_̂

_̂

_̂

_̂_̂̂_

_̂

_̂

_̂

_̂

_̂

_̂

_̂

_̂

_̂

_̂

_̂

_̂

_̂

_̂

_̂

_̂̂_

_̂

_̂

_̂

_̂

_̂

_̂

_̂

_̂_̂

_̂

84° E

84° E

83° E

83° E

82° E

82° E

81° E

81° E

80° E

80° E

3
1

°
 
N

3
1

°
 
N

3
0

°
 
N

3
0

°
 
N

2
9

°
 
N

2
9

°
 
N

¯
LEGEND

Country Boundary

Western Nepal

Elevation [m]

High : 7800 Low : 50

0 40 8020

Km

CHINA

INDIA

Map Note

Elevation profile and basin boundaries are based on SRTM 90m DEM. Geographic regions are based on 

data from Department of Survey Nepal available at ICIMOD Regional Database System (RDS).                                                  

•Headwater of the 
Ganga basin

•Remote communities 
vulnerable to climate 
change

•Steep terrain with rich 
biodiversity

•Planned hydropower 
and irrigation projects

Western Nepal
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Climate Projections

•Regional Climate Model (RCM)s are key for future projections
•Application of RCM at local scale is difficult:

– Many to choose from
– Limited skill and resources to handle/process RCMs

•Prior assessments provide limited help:
– Address regional scales over long time-frames
– Assess climate parameters separately
– Consider different ensembles



Objectives

•Develop a single framework to assess projections across
– all available RCMs
– multiple parameters (precipitation, min/max 

temperature)
•Work at finer spatial and temporal scales

Develop SIMPLE visual climate future matrices as tools for 
RCM selection



•Spatial disaggregation:
– Mountain, hill, terai

•Temporal disaggregation:
– Three 25 yr timeframes
– Near, Mid and Far

•19 CORDEX-SA* products:
– 6 RCMs and 14 GCMs
– 2 RCPs in each RCM

•Example: Climate impact 
assessment in Chamelia

Methods
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Climate Futures (CF) Framework

•From CSIRO Clarke et al., (2011); Whetton et al. (2012)
1. Plot annual average changes across parameters 

– Max temperature and total precipitation
– For each RCM, 

Change: Δ = [historical – future time-frame]
2. Classify Δ into qualitative categories
3. Identify RCMs that fall into climate future of interest
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CF for Western Nepal
under RCP 8.5, far future [2070-2095]
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Selected CF for RCP 8.5
TERAI

For terai:

RC
P 

8.
5

Near Future: 2021-
2045

Mid Future: 2046-
2070

Far Future: 2071-
2095

Case CF 
description # Models CF 

description # Models CF 
description

# 
Models

Low
Risk

Wetter 
and 

Warmer
3 Wetter and 

Warmer
No 

model

Wetter 
and 

Warmer

No 
model

Consen
sus

Little 
change in 
rain and 
Warmer

12

Little 
change in 
rain and 
Hotter

6

Little 
change in 
rain and 

Much 
Hotter

5

High 
Risk

Much Drier 
and Hotter 1

Much Drier 
and Much 

Hotter
1

Significantl
y Drier and 

Much 
Hotter

1



Selected CF for RCP 8.5
MOUNTAINS

For terai:

RC
P 

8.
5

Near Future: 2021-
2045

Mid Future: 2046-
2070

Far Future: 2071-
2095

Case CF 
description # Models CF 

description
# 

Models
CF 

description
# 

Models

Low 
Risk

Wetter 
and 

Warmer
1 Wetter and 

Warmer
No 

model
Wetter and 

Warmer
No 

model

Consen
sus

Little 
change in 
rain and 
Warmer

10

Little 
change in 
rain and 
Hotter

8

Little 
change in 
rain and 

Much 
Hotter

7

High 
Risk

Much Drier 
and Hotter No model Much Drier 

and Hotter
No 

model

Much Drier 
and Much 

Hotter
1
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• Hydrological modeling with RCM bias corrected using quantile
mapping

Chamelia Climate Assessment
under RCP 8.5, far future [2070-2095]
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Conclusions
• Trends noticed:

– Δtemperature increases consistently
– Δprecipitation is less variable in mountains than in terai
– ΔT and P correlate best between hills and terai

• Visualized range of predictions help narrow the list of RCMs
– 18 CFs matrices for 3 regions x 2 RCPs x 3 time-frames
– Hydrological modelling for Chamelia basin

• Further processing of selected RCMs is needed prior to application



Future Work

•Improve visualization to represent range in each RCM
•Analyze seasonal or monthly change 

– Annual analyses may average out seasonal changes 
and extremes

•Expand database to include GCMs in same framework
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Precipitation and Temperature 
Classes

Extra

Δ Precipitation Classes Δ Temperature Classes
Description Range Description Range

Significantly Drier Δpr < -25% Colder Δt < 0oC

Much Drier -25% ≤ Δpr < -15% Slightly Warmer 0 ≤ Δt < 0.5 oC

Drier -15% ≤ Δpr < -10% Warmer 0.5 oC ≤ Δt < 2.0 oC

Little change -10% ≤ Δpr < 10% Hotter 2.0 oC ≤ Δt < 3.5 oC

Wetter 10% ≤ Δpr < 15% Much Hotter Δt ≥ 3.5 oC

Much Wetter 15% ≤ Δpr < 25%

Significantly Wetter Δpr ≥ 25%



Considered RCMs from 
CORDEX-SA


