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Long-term water resource development and climate adaptation require a

comprehensive understanding of the future climate and its impact. However, a e What do these

rigorous analysis of the future climate in Western Nepal, using projections mean for
state-of-the-art regional climate models (RCMs), is lacking. Past studies different sectors? Using
have characterized the future climate for the greater Hindu Kush Himalayas, these projections, we are
based on lower resolution global climate models (GCMs). RCMs are better suited now analysing trends in
than GCMs for climate impact assessments at a finer scale in Nepal’s future climate, unpacking
heterogeneous and steep terrain. However, there is limited guidance on sectoral impacts

which and how many RCMs to use for generating robust climate climate change and
projections for practical adaptation planning. investigating climate

extremes to identify

strategies for building

RESEARGH APPROAGH CF MATRIX climate resilience.
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Figure 1. Two-tiered methodological framework for climate change impact assessments, using climate future pl‘OjGC’[IOﬂS

(CF) matrices

We use the Australian climate future (CF) framework. INSIGHTS & INNG"A‘“ONS
First, to establish a basis for selection of RCMs, we

generated CF matrices for the mountain, hill and Terai e Pprojections vary spatially across stations in the

Processed in R

regions, summarizing projected changes from 19 RCMs. mountain, hill and Terai regions . The 18 CF matrices
Al RCMs were standardized, and regional developed provide a basis for RCM selection and
spatio-temporal averages were evaluated for change in generation of location- and application-specific
annual total precipitation (Apr) and average maximum ensemble  projections for robust climate impact

assessment in Western Nepal.

e Variability in precipitation will increase, though the
direction of change is not consistent across stations.
Annual projections underestimate seasonal change in

temperatures (Atmax) over three 25-yr future planning
horizons for representative climate futures (RCPs) 4.5
and 8.5. The regional Apr and Atmax were categorized

Into qualitative classes forming the CF matrix (Fig 2). precipitation. High fluctuations in pre- and post-monsoon
Each cell in the matrix is called a climate future, indicate a prolonged monsoon with sporadic rain in the
representing a combination of Apr and Atmax classes. winter months. (Fig. 3, left)

e (Considering the uncertainty and seasonality in
precipitation change, projects sensitive to precipitation
g S TPTRT S i should be required to conduct multi-scenario climate
" %/ﬁ,// o oumgn e impact assessment extending beyond annual averages.

[ﬁ\%w\ e g\%’h Dependency of subsistence agriculture on rainfall should
fN T ///\ N be reduced. Integrated measures to increase natural and
N 7 omel gesew artificial water recharge and storage should be
B S 4 emphasized.

e Average temperature is projected to increase across all
stations and seasons. Mountains show the highest
TR ST temperature increase, with values higher than
E = E .§ 2 : projections for South Asia. Sector-specific impacts of
R s e w high temperatures need to be identified to support
Figure 2. Climate future matrices summarizing change in annual projections for MOUNTAIN : : : :
under A) RCP 4.5 near future (2021-2045) and B) RCP 8.5 far future (2070-2095) relative to his- adaptation planning. (Fig. 3, right)

torical jod (1981-2005 . . ays . . . .
eriealpenod| ) e Spatial variability in climate change requires a spatially

disaggregated assessment of the variability in climate

The 18 CF matrices were wused to prepare risks and vulnerabilities faced by communities spread
application-specific future projections for water across the mountain, hill and Terai regions.
resources planning in Western Nepal, considering three =
relevant climate futures (RCFs): E ‘““iw
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The RCF cells in each CF matrix are inspected to identify
the corresponding relevant RCMs. If no RCMs are
available, the RCF is ignored as implausible. Daily time
series were extracted at the station latitude-longitude
from the selected RCMs for each plausible RCF. The RCM 6
time series were bias corrected and combined as equally
weighted multi-model means to generate a single
ensemble projection for each climate scenario. The
procedure was applied across nine stations to generate
ensemble projections at each station for 10 plausible
future climate scenarios. The ensemble projections were
used to characterize future climate of Western Nepal and
assess the impact on future water availability. Figure 3. Projected changes in total precipitation and maximum temperature
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