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allocation conflict would be a risky political strategy. The seasonal shift in runoff, as
projected by our model, is likely to cause serious problems, notably in unregulated
subcatchments, that can only be addressed by targeted construction of new storage
and conveyance infrastructure and better management. In this respect, the multi-
year storage of Kambarata I (planned) and the constant head reservoir Kambarata
II (constructed), both upstream of Toktogul, will add management flexibility for
upstream reservoir operation in terms of added hydropower capacity and allow
for winter hydropower production at these sites without harmful releases of water
to the downstream since the water can be stored intermittently in the Toktogul
reservoir and be put to effective use in the subsequent summer irrigation season.
Greater flexibility, however, comes with increased complexity for transboundary
management as the riparian countries need to incorporate the two major dams in
effective water and energy sharing regimes. Current water-sharing institutions should
be modernized and existing ineffectiveness eliminated by deliberately targeting
mismanagement and partisanship.

With regard to this, innovative approaches should be explored in light of our
findings. For example, instead of the current compensation of direct water releases
with hydrocarbon energy equivalents, Kyrgyzstan could be compensated for winter
water savings and summer releases in a mixed incentive scheme. Compensation levels
could, furthermore, be tied to expected future climate variability, with water savings
in the non-vegetation period preceding an expected below-average hydrological year
(as determined by probabilistic forecasts) carrying a higher value for compensation
than water-savings in normal or above-normal periods.

Risks of glacial lake outbursts need to be addressed as glaciers are retreating. Such
outbursts could occur throughout the glaciated northern and southern Tien Shan
mountains. Targeted and coordinated efforts in upstream Kyrgyzstan are required,
such as carefully monitored lake drainage. Investments towards this end will be
most effective if they are closely coordinated at the international level. The complex
geography in the vicinity of the Fergana Valley will complicate any international
effort, as the valley floor is almost entirely under Uzbek control, whereas the
surrounding mountain ranges are mostly Kyrgyz and partly Tajik.

Despite the fact that Central Asia is facing several climate- and water-related
challenges, there remains a substantial window of opportunity for adaptation and
mitigation. Scientific research can support these efforts and directly inform decision-
making. At the same time, a young and knowledgable workforce should be educated
that can successfully takeover from the gradually retiring hydropower and irrigation
engineering elite in the region. This would greatly help to put effective and coopera-
tive resource sharing and management at the top of the agenda in the region.
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