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Motivation

* Fine spatio-temporal scale estimates of climate over the next 10 to 50 years
are needed for long-term planning in water resource and flood management.

e At these scales current GCM climate projections have very large
uncertainties.

e \What to do?



Project Goals

1. Develop and test statistical methods of interannual-to-interdecadal
simulation & prediction of river flows over monsoonal Asia

2. Use multi-centennial tree-ring based reconstructions of stream flow to better
identify natural modes of climate variability across monsoonal Asia, and test
the candidate prediction schemes retrospectively.

3. Merge empirical estimates of climate variability with GCM climate change
projections using Monte Carlo simulation to quantify the PDF of the
uncertainties

4. Test simulations using hydrologic models for two major reservoir systems
over Asia:

4.1.Bhakra Beas reservoir in northern India,

4.2.Yangtze River Three Gorges Dam reservoir in China



. Empirical prediction models



Statistical decadal streamflow
forecasts using Singular Spectrum Analysis
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Stochastic inve
forecasting (PNF)
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2. Iree-ring based reconstructions of stream flow



Tree-ring reconstructions of
Upper Indus River Discharge

Upper Indus River Basin Site Location
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3. Monte-Carlo simulation based on low-frequency
modes



Concept of data-driven stochastic simulation
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Graphical model structure for stochastic
downscaling of rainfall and temperature

X: GCM climate
change input

R: daily rainfall
(occurrence, amount)

T: daily temperature
(max, min)

S: hidden discrete
state variable
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Dynamic Risk Management : Multipurpose Reservoir System Operation
guided by Multiscale Climate Information: Beas-Sutlej Rivers, India

Decisions: 1. Storage (as a f(time) to allocate for monsoon flood volume

2. Irrigation &Hydropower release schedule & canal flows
Challenges: Prediction of a) spring fill cycle flows and timing, b) monsoon flood flow
volume and duration, and c) winter precipitation and melt period dynamics. Marked
interannual and decadal variability with superposed glacier melt trend.
Approach:
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Summary

* Fine spatio-temporal scale estimates of climate over the next 10 to 50 years
are needed for long-term planning in water resource and flood management.

e Stochastic simulation in conjunction with reservoir management models
provides a pathway to adapt to climate change by building resiliency through
testing sensitivity to hydroclimate drivers.

¢ Empirical stochastic models in conjunction with proxy reconstructions of
hydroclimate provide a means to resolve decadal-scale variations and test
potential predictabilty



