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By Maurice Roos

      I will begin by telling you a little about what my agency does

and then go into what our concerns are and what I think we would need from climate change research.

     The overall mission of the California Department of Water Resources is to manage the water resources of the State, in cooperation with other agencies, to benefit the State’s people and to protect, restore, and enhance the natural and human environments.  Our mission requires, among many other activities, continued monitoring of current watershed conditions and production of flood warning and water supply forecasts; these forecasts depend on the snowpack and on tracking precipitation and runoff over and from the large mountainous regions which provide most of California’s water.  So we, and my group on Hydrology and Flood Operations, are most interested in potential changes in climate on our watersheds.


Major DWR responsibilities are:

o-  Prepare and update the California Water Plan—to guide development and management of the State’s water resources.

o-  Operate and maintain the State Water Project—to supply good quality water for municipal, industrial, agricultural, and recreational uses and for fish and wildlife protection and enhancement.  Current water deliveries in a good year are 

around 3 million acre-feet or nearly 4 billion cubic meters.

o- Protect and restore the Sacramento-San Joaquin River Delta by 

controlling salinity and providing water for Delta water  users, planning long-term solutions for environmental and water use problems facing the Delta, and helping on flood control needs.

 o-   Regulate dams, provide flood protection, and assist in         

      emergency management to safeguard life and property.  Dam 

      safety includes supervising design, construction, operation, and

      maintenance of more than 1200 jurisdictional dams.  Flood

      management includes encouraging preventive floodplain

      management practices, maintaining and operating Sacramento 

      Valley flood control facilities; cooperating in flood control planning   

     and facility development; and providing flood advisory  

     information.

o- Educate the public about the importance of water and its proper    

      use; and collect, analyze, and distribute water-related 

      information to the general public and to the scientific, technical, 

      educational, and water management communities.

o- Serve local water needs by providing technical assistance;

      cooperating with local agencies on water resources 

      investigations; supporting watershed and river restoration   

      programs; encouraging water conservation; exploring conjunctive 

      use of ground and surface water; facilitating voluntary water  

      transfers; and, when needed, operating a State drought water 

      bank.

Water Resource Concerns

    Insofar as climate change goes, our DWR goal would be to adapt.  We aren’t interested that much in identifying or blaming anyone for the changes; it appears that, for whatever reason, some changes are happening and we would like to be able to adapt our water resources systems to it.  What we particularly need is good quantitative estimates down to the watershed level of the changes likely to happen.  We recognize that weather and hydrology are inherent quite variable.  Indeed, our rather short historical record probably doesn’t include the full range of possible scenarios of flood or drought even without climate change and there is merit to paleostudies, including tree rings, that may better define the ranges in the recent past and what the driving influences of extreme events may be.  

   But hydrology is particularly sensitive to precipitation, so reasonable

and consistent estimates of projected precipitation or the likely range

of precipitation are very important.  Temperature affects the pattern

of runoff in snowdriven systems, which is important too, but total

runoff is also most important for systems which have substantial storage, such as the Colorado River.

   I would like to stress the importance of monitoring so we can

Identify and track changes in hydrology.  Regular, consistent and sustained measurements of hydrologically important variables are essential to track what is happening, to analyze what the data is showing and to verify model predictions.  This will guide us in adapting to climate change and in verifying whether the climate models used to project future climate changes are reasonably correct and in upgrading current runoff forecasting procedures and project  operating criteria to reflect such climate changes which are occurring. 

Items to be monitored include precipitation, rain and snow, runoff, water quality, water levels, including ocean levels, weather data,

and more.  It is important to measure in areas likely to see significant climate change, such as the mountain snow zone.  The Climate Reference Network being developed and deployed by the NWS would be an important component.

    From a water project operational viewpoint, the kinds of questions we would like answered relate to:

1- Temperature change by month, which would affect the area 


and amount of mountain snowpack and the seasonal patterns of natural river runoff.

2- Change in stream runoff both annual and by month.  Temperature will be a factor affecting snowmelt, but changes in amounts of precipitation would also change annual amounts of runoff.  This will require generation of long sequences of monthly flow, comparable with the long historical traces now used, to check on dry and wet periods.

3- Sea level rise, which is particularly important in the Sacramento San Joaquin River Delta, the hub of major California export water projects.  Sea level rise could affect the stability of levee systems protecting low lying land in the Delta and the amount of salinity intrusion into that estuary from the ocean.

4- The potential for more intense rain events and for larger 

floods.  This will require generation of short term precipitation by models down to at  least daily and perhaps

6-hour intervals.  (Small watersheds will need hourly data,

but that could be inferred from changes in intensity of 6-hour or even daily data.)  This work could enter in to revisions of floodplain maps which determine zoning of development.

5- Change in water consumption (evapotranspiration) of crops    

and wildland vegetation.  In a warmer world, water consumption is likely to rise, but additional carbon dioxide in the atmosphere may offset some of the effect of higher temperatures.

6- Projected changes in water temperatures in our river and    

    reservoir systems.  The main concern would be maintaining 

    water cold enough for salmon and steelhead.

7. To the extent possible, it would be nice if researchers

    became familiar with some of the major models used by   

    water planners and operators in practice and could tailor  

    their numerical outputs in such a way to be compatible

    with operational hydrology models.  One example would be 

    the CALSIM water project monthly simulation model

    developed jointly in California by the Department of Water

    Resources and  the U. S. Bureau of Reclamation.  This   

    model uses over 70 years of hydrology.  Another tool would  

    be the flood forecasting models in current use in the 

    NWS river forecast centers.

     To expand a bit on the last point, DWR plans to evaluate with CALSIM several water project climate scenarios (2030, 2050 and maybe 2100) during the next two or three years.  Generating key model hydrology inputs to mountain watershed reservoirs and other control points in the Central Valley basin water system in a way compatible with this large public domain simulation model would be helpful.
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