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Summary

In the first 10 months, this project focused on 1) determining critical revises in CalSim- California water management system, to improve decision-making support.
2) downscaling the IPCC AR4 data of climate change scenarios for the purpose of studying impacts of climate change on the regional climate of California, and

3) improving snow water estimation using combined information from NASA MODIS snow data and ground observations.

Major Accomplishments
1) We have hold two UCI-DWR-JPL joint meeting to examine our research achievements and discuss future project activities and collaborations between the investigation institutes, one on September, 1, 2009 at UCI, Irvine and one on April 13, 2010 at DWR, Sacramento. We decided to keep our research focusing on the continuously updated CalSim system. We noticed that DWR is improving CalSim by enhancing its coverage and resolution so that districts and counties in California can take benefit from the state-scale water resources management. However, the management processed by CalSim is water-only without an explicit consideration about the energy consumed for water delivery and electrical power generated by rivers. In reality, California has a water-power joint system which is managed manually by an operational office in DWR, the water management using CalSim is only for water resources study and planning. Supported by DWR, the UCI investigators are to transfer the CalSim into a Water-Power joint management decision support system. As shown in the figure, we are adding pumping plants (power consumption) and hydroelectric plants (power production) into the Calsim.   
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We are also deriving economy (cost) based objective function and constrains in the CalSim model to replace the original ones that only include water demands and conditions in the state. We have developed a global optimization tool suitable to manage the new, nonlinear, high-dimensional management system. Dr. Wei Chu’s dissertation has contributed successfully to fulfilling this purpose. One paper describing the application of the new algorithm to hydrological models has been accepted by the journal of Water Resources Research.
2) We have produced 50-year downscaling climate forcing data from IPCC (AR4) scenario A1 over California at 12 km and daily resolutions using the WRF regional climate model. Preliminary examinations indicate that the downscaling results, in particular the precipitation predictions, may be unrealistic. We are processing the model uncertainty analysis and trying to make needed corrections using the information of precipitation distribution patterns (i.e., the Empirical Orthogonal Functions) extracted from historical data.  
3) We have developed an innovative algorithm using Radial Basis Interpolation method to remove cloud contaminations from MODIS daily snow cover (SC) data (product MOD10C1). As shown in the following figure, the original MODIS snow cover data are mixed with a lot of clouds (blue). The developed algorithm estimates the snow cover boundaries underlying the clouds and produces cloud-free snow cover data. Unlike most algorithms to remove clouds, such as that used to produce MODIS 8-day composite snow cover (MOD10C2), they usually assume that the snow cover areas are fixed without changes in shape and size during the time period, the new approach allows snow cover areas having dynamic variations due to possible snowfall or snowmelt. Therefore, the resulting cloud-free SC data are more realistic and accurate. One manuscript is in preparation for publication.
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	MODIS snow cover with and without clouds (Blues) during Feb.11-19, 2006
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