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Executive Summary 

Background 
On June 1, 2005, Governor Arnold Schwarzenegger issued Executive Order S-3-05 establishing 
greenhouse gas emissions targets for California and requiring biennial reports on potential 
climate change effects on several areas, including water resources.  The Governor established a 
Climate Action Team (CAT) to guide the reporting efforts.  The CAT selected four climate 
change scenarios that reflect two greenhouse gas emissions scenarios represented by two Global 
Climate Models (GCMs).  The CAT requested that those four climate change scenarios be used 
whenever possible in the climate change reporting efforts.  

This report is the Department of Water Resources response to the Executive Order.  This report 
describes progress made incorporating climate change into existing water resources planning and 
management tools and methodologies.   

Climate Change and California’s Water Resources 
California water planners are concerned about climate change and its potential effects on our 
water resources.  Projected increases in air temperature may lead to changes in the timing, 
amount and form of precipitation - rain or snow, changes in runoff timing and volume, effects of 
sea level rise on Delta water quality, and changes in the amount of irrigation water needed due to 
modified evapotranspiration rates.   

More than 20 million Californians rely on two massive water projects: the State Water Project 
(SWP) and federal Central Valley Project (CVP).  These complex water storage and conveyance 
systems are operated by the California Department of Water Resources (DWR) and the U.S. 
Bureau of Reclamation (Reclamation) for water supply, flood management, environmental 
protection and recreation.   

DWR and Reclamation have formed a joint Climate Change Work Team to provide qualitative 
and quantitative information to managers on potential effects and risks of climate change to 
California’s water resources. The mission of the team is to coordinate with other state and federal 
agencies on the incorporation of climate change science into California’s water resources 
planning and management.  The team will provide and regularly update information for decision-
makers on potential impacts and risks of climate change, flexibility of existing facilities to cope 
with climate change, and available mitigation measures.  This report is the first product of the 
Work Team. 

Report Overview 
This report contains eight chapters that present progress and future directions on incorporating 
climate change science into management of California’s water resources.  It focuses on 
assessment methodologies and preliminary study results.  The technical chapters of this report, 
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Chapters 4-7, were peer-reviewed by experts from water resources-related agencies and research 
institutions.  Policy implications and recommendations are beyond the scope of this report.   

Uses and Limitations 
The purpose of this report is to demonstrate how various analysis tools currently used by DWR 
could be used to address issues related to climate change.  The methods and results presented in 
this report could be used to guide future climate change analysis and to identify areas where 
more information is needed.   
 
All results presented in this report are preliminary, incorporate several assumptions, reflect a 
limited number of climate change scenarios, and do not address the likelihood of each scenario.  
Therefore, these results are not sufficient by themselves to make policy decisions. 

Chapter 1: Introduction 
Chapter 1 describes the purpose of this report, details the DWR-Reclamation Climate Change 
Work Team’s mission and goals, and provides a summary of each chapter of the report.  The 
complete text of Executive Order S-3-05 is in an appendix. 
 

Chapter 2: Potential Impacts of Climate Change on California’s Water 
Resources 
Chapter 2 provides a statewide overview of California’s water resources.  Causes of climate 
change are summarized with an emphasis on aspects of climate change that pose a potential 
threat to California’s water resources.  It identifies measures that could be taken to adapt to or 
mitigate the effects of climate change.  Topics covered in Chapter 2 include: 
 

 Overview of California’s water resources 

 The role of water management and use in greenhouse gas emissions 

 Observed and projected changes in air temperature 

 Observed and projected changes in precipitation and runoff 

 Observed and projected sea level rise and potential effects on groundwater and the Delta 

 Potential effects of climate change on 
- Future water demands 
- Colorado River basin 
- Fish 

 Sudden climate change 

 Climate change and water supply planning challenges 
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Chapter 3: DWR Climate Change Studies 
Chapter 3 presents the background and approach used for the climate change studies completed 
for this report.  Climate change researchers have used global climate models to simulate 
projected changes in air temperature and precipitation.  The global results were converted to 
represent regional changes in air temperature and precipitation in a process known as 
downscaling.  DWR staff used the downscaled data to conduct preliminary impacts assessments 
for water resources.  The studies use 2050 climate change projections for precipitation and runoff 
and 2020 land use estimates.  The four climate change scenarios and the impacts assessment 
methodology are described in this chapter.   
 

Chapter 4: Impacts of Climate Change on the State Water Project and 
Central Valley Project 
Chapter 4 presents potential impacts of the selected climate 
change scenarios on SWP and CVP operations.  Analysis 
includes changes in reservoir inflows, delivery reliability and 
annual average carryover storage due to 2050 level climate 
change induced shifts in precipitation and runoff patterns and 
2020-level land use.  The chapter discusses interaction of various 
operating rules and regulations such as water allocations, flood 
control, in-stream flow requirements, and Delta water quality 
requirements under climate change scenarios.  Current 
management practices and existing system facilities were used in 
the analysis for this report.  No changes to management practices 
or system facilities were made to try to mitigate the effects of 
climate change or sea level rise.  Implications for possible 
changes to operations to mitigate climate change impacts are 
discussed, however exploring these operations changes is left for 
future work.  The studies presented in this chapter did not 
incorporate potential effects of sea level rise.  Future work will 
investigate possible changes in system operations and Delta 
outflow requirements that may be needed to lessen effects of sea 
level rise on Delta water quality. 
 
Some of the main results related to climate change impacts on the SWP and CVP include: 

 In three of the four climate scenarios simulated, there were significant shortages in CVP 
north-of-Delta reservoirs during droughts.  In future studies, operational changes are 
necessary to avoid these shortages.  At this time, it is not clear whether the necessary 
changes in operations will be insignificant or substantial. 

 Changes in annual average SWP south-of-Delta Table A deliveries ranged from a slight 
increase of about 1 percent for a wetter scenario to about a 10 percent reduction for one 
of the drier climate change scenarios. 
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 Increased winter runoff and lower Table A allocations resulted in slightly higher annual 
average Article 21 deliveries in the three drier climate change scenarios.  The boosts in 
Article 21 did not offset losses to Table A though.   The wetter scenario with higher 
Table A allocations resulted in fewer Article 21 delivery opportunities and slightly lower 
annual average Article 21 deliveries. 

 Changes in annual average CVP south-of-Delta deliveries ranged from increases of about 
2.5 percent for a wetter scenario and decreases of as much as 10 percent for drier climate 
change scenarios.  The CVP results of the drier climate change scenarios are in question 
due to the north-of-Delta shortages mentioned above.  These shortages will have to be 
addressed in future climate change studies. 

 For both the SWP and CVP, carryover storage was negatively impacted in the drier 
climate change scenarios and somewhat increased in the wetter climate change scenario. 

Sea level rise effects on water project operations to repulse a greater salt water intrusion 
under these conditions were not examined due to lack of existing tools for that type of 
analysis.  Surrogates to provide an indication of the increased operation challenges from sea 
level rise to repulse sea water are discussed in chapter 5.  Future work in this area will 
include the development of the necessary tools to quantify the impacts of sea level rise on 
saltwater intrusion and the incremental water supply impacts to repulse greater saltwater 
intrusion forces into the Delta.  As discussed in chapter 5 these water supply impacts are 
expected to be significant. 

 

Chapter 5: Impacts of Climate Change on the Sacramento- 
San Joaquin Delta 
Chapter 5 focuses on potential impacts of climate change on Delta water quality and water 
levels.  The reservoir operations and Delta exports for the four climate change scenarios 
determined in the studies for Chapter 4 were used to examine potential effects of climate change 
on Delta water quality.  The Delta impacts reflect adjustments in reservoir operations and Delta 
exports due to shifting precipitation and runoff patterns.  The studies in Chapter 4 include the 
assumption that meeting Delta water quality standards is a top priority for the SWP and CVP 
operations. Climate change will make meeting Delta water quality standards a larger challenge in 
the future. (see Table 4.12 in Chapter 4).  In the interest of time, no additional changes were 
made to system operations in Chapter 5 to try to lessen the effects of climate change on Delta 
water quality as a result of sea level rise.   
 
Sea level rise is an aspect of climate change of great interest in the Delta.  Although current 
analysis tools are not available to determine changes in system operations required to lessen the 
effects of increased salt intrusion, there are tools that can estimate how much salt could enter the 
Delta due to sea level rise.  For this report preliminary analyses were conducted to examine 
potential salt intrusion for a one foot rise in sea level.  These results will provide information 
vital to the development of tools to determine changes in system operations that would be needed 
to maintain compliance with Delta water quality standards. 
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For the sea level rise scenarios, simulated water quality constituent concentrations without 
additional changes in system operations were compared to threshold values as a surrogate for 
evaluating the effects of sea level rise on water project operations to meet existing standards.  
Assuming these standards are not changed, this analysis shows that more water will be needed to 
repulse seawater to meet these standards as sea level rises.  Tools are being developed to 
quantify the incremental impacts of sea level rise on water supplies to counteract increased salt 
water intrusion.  Until these tools become available, the analysis below provides an indication of 
the water project operational challenges due to sea level rise.  Chloride loadings at the urban 
intakes are also estimated. 
 
Some of the main results related to climate change impacts on the Delta include: 

 For the four climate change scenarios, Delta inflows typically increase during the late 
winter and early spring and decrease during the summer and fall. On average, Delta 
exports are reduced with the largest reductions occurring during the summer and fall.  
Inflows and exports are most sensitive to climate change during extremely wet or 
extremely dry periods. 

 Flexibility in the system to modify reservoir operations and Delta exports for the climate 
change scenarios at present sea level results in minor impacts to compliance with 
chloride standards at Municipal and Industrial intakes.     

 A one foot rise in sea level without any changes to the system operations would result in 
chloride concentrations below the 250 mg/l threshold 90 percent of the time at Old River 
at Rock Slough.  In real time, operational adjustments will take place so these effects will 
translate into water supply impacts to the SWP and CVP.  As stated above these impacts 
to water supply cannot be quantified at this time. Maintaining chloride concentrations 
below the 150 mg/l threshold was also more challenging during critical and dry years.  
These results indicate the need to develop a tool to quantify the additional water supplies 
that would need to be dedicated to repulse sea water in order to maintain Delta water 
quality under sea level rise conditions.   

 There was complete compliance with the chloride standards at the SWP and CVP for the 
climate change at present sea level scenarios.  Chloride concentrations remained below 
threshold values for the sea level rise and combined climate change and sea level rise 
scenarios. 

 Chloride mass loadings at the municipal and industrial intakes are typically reduced for the 
climate change only scenarios due to lower export rates.  Increased intrusion of salt water 
from the ocean for the sea level rise and combined climate change and sea level rise 
scenarios lead to increased chloride mass loadings at the municipal and industrial intakes. 

 For a one foot rise in sea level, maximum daily water levels exceeded the minimum levee 
crest elevation on Sherman Island twice during the 16-year analysis period.  Water levels 
did not exceed the minimum crest elevation for present sea level conditions. 
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Chapter 6: Climate Change Impacts on Flood Management 
Chapter 6 discusses implications of climate change for managing floods.  It presents historical 
trends that reflect potential climate change effects.  Representation of historical periods by 
climate projection models are compared to historical data.  Data requirements for analysis of 
climate change effects on flood frequency are also discussed. 
 
Over the past century observed data indicate: 

 Increasing maximum, mean, and minimum temperatures 

 Increasing precipitation in north; decreasing precipitation in south 

 Shift in annual runoff to a greater percentage in October-March vs. April-July 

 Annual flood peaks increasing in mean and variance 

 
Estimates of future climate temperatures suggest: 

 Higher snow levels 

 Larger direct runoff from individual storm events 

 Earlier spring melt 

 
Uncertainties in future precipitation prevents further analysis at this time 
 

Chapter 7: Climate Change Impacts on Evapotranspiration 
Chapter 7 focuses on potential increases in crop water use under climate change scenarios.  
California is a semiarid region, and to grow crops, water is needed for irrigation in addition to 
that supplied by precipitation. On a regional basis, most of the water used in agriculture is 
consumed by evapotranspiration (ET). There is concern that the ET might increase with climate 
change, which could increase the demand for developed water.  This chapter provides theoretical 
energy budget analyses of climate change impacts on ET.  Physiological processes that influence 
ET may explain changes in the energy budget for climate change conditions.  Application of 
analysis tools to assess changes in estimated net irrigation requirements for crops is presented. 
 
Some of the main issues related to climate change effects on evapotranspiration include: 

 Evapotranspiration is comprised of two parts: (1) evaporation from soil, water and plant 
surfaces; and (2) transpiration, which occurs when water vaporizes inside the plant leaves 
and diffuses through the pores (i.e., stomata) to the ambient air. Both of these 
contributions to ET could be influenced by climate change. 

 For a 3°C increase in air temperature, increases in evapotranspiration for a reference 
grass crop ranged from 3 percent to 6 percent.  Although this is a small percentage, the 
volume of water, when summed over the entire state, is substantial. It is assumed that 
other crops will show a similar response to climate change. 
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 Potential higher demands for irrigation water due to increases in evapotranspiration rates 
could possibly be offset by improved water use efficiencies including adjusting cropping 
patterns and using more efficient on-farm irrigation methods. 

 There is a need for canopy level experiments to validate assumptions relating canopy 
resistance to elevated atmospheric carbon dioxide concentrations to ensure accurate ET 
projection in response to climate change. 

 The importance of crop life cycles and their physiological responses to expected climate 
change need more analysis to better project irrigation demand resulting from ET. 

 The Simulation of Evapotranspiration and Applied Water (SIMETAW) model shows 
promise as an analytic tool to investigate potential ET of applied water responses to 
climate change.  SIMETAW could be used in conjunction with other DWR analytic 
modeling tools to help managers better understand implications of climate change on 
agricultural water demands in California. 

 

Chapter 8: Future Directions 
Chapter 8 presents directions for further work in incorporating climate change into the 
management of California’s water resources.  Emphasis is placed on associating probability 
estimates with potential climate change scenarios in order to provide policymakers with both 
ranges of impacts and the likelihoods associated with those impacts. A better understanding of 
the likelihoods associated with potential climate change impacts will aid decision-makers in 
planning appropriate response strategies.   
 
Future efforts will also involve addressing data and analysis gaps that were identified during 
these preliminary studies.  For these preliminary studies, four scenarios that were readily 
available were selected by the Climate Action Team mainly for expediency.  In collaboration 
with climate change scientists, criteria will be developed to assist water resource planners in 
determining which climate change scenarios to examine.  For sea level rise studies, a tool will be 
developed to determine how system operations may need to be modified to maintain Delta water 
quality under sea level rise conditions.  That tool would provide an essential component for a 
suite of modeling tools for climate change impacts and risk assessment.  
 
With the accomplishments to date and planned future directions, DWR is working with other 
agencies and researchers to provide leadership in incorporating climate change impacts and risks 
into the planning and management of California’s precious water resources. 
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11  Introduction 

1.1 Background 
Before the United Nations World Environment Day in San Francisco in June 2005,  
Governor Arnold Schwarzenegger said: 

“As of today California is going to be the leader in the fight against global 
warming. … I say the debate is over. We know the science. We see the threat. 
And we know the time for action is now.” 

Executive Order S-3-05 (see Section 1.7) established the following goals for reducing green 
house gas emissions:   

 By 2010, reduce emissions to the 2000 level 
 By 2020, reduce emissions to the 1990 level 
 By 2050 reduce emissions to 80 percent below 1990 emissions 

The Executive Order requires the secretary of the California Environmental Protection Agency to 
report to the Governor and legislature biannually on progress toward reaching the goals.  
Biennial reports are also required on potential climate change impacts and possible mitigation 
and adaptation plans focusing on these topics: 

 Water supply 
 Public health 
 Agriculture 
 California coastline 
 Forestry 

The first reports were due to the Governor and legislature in January 2006. To meet this 
deadline, and guide the preparation of the reports, a Climate Action Team (CAT) was formed 
with members from various State agencies and commissions. In addition to the overview reports 
being produced under the guidance of the CAT, the California Department of Water Resources 
(DWR) has established a complimentary report titled “Incorporating Climate Change into 
Management of California’s Water Resources.”  This report describes progress on incorporating 
climate change science into water resources planning and management.   
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1.2 Climate Change and California’s Water Resources 
California water planners are concerned about climate change and its potential effects on our 
water resources. More than 20 million Californians rely on two massive water projects: the State 
Water Project (SWP) and federal Central Valley Project (CVP).  These complex water storage 
and conveyance systems are operated by DWR and the Bureau of Reclamation (Reclamation) for 
water supply, flood management, environmental protection and recreational uses.  

The ability of the SWP and the CVP to meet the water demands of its customers and the 
environment depends heavily on the accumulation of winter mountain snow melting into spring 
and summer runoff. A warming planet may reduce this natural water storage mechanism.  
Projected increases in air temperature may lead to changes in the timing, amount and form of 
precipitation – rain or snow, changes in runoff timing and volume, sea level rise effects on Delta 
water quality, and changes in the amount of irrigation water needed due to modified 
evapotranspiration rates.    

1.3 DWR-Reclamation Climate Change Work Team 
In the past, climate change was typically considered qualitatively in the planning process.  
Legislative mandates in California including Executive Order S-3-05 and the latest update to the 
California Water Plan (Bulletin 160) call for more quantitative assessments of climate change 
effects.  To address these concerns, DWR and Reclamation formed a joint Climate Change Work 
Team to provide qualitative and quantitative information to managers on potential effects and 
risks of climate change to California’s water resources.   

The mission of the Climate Change Work Team is to coordinate with other State and federal 
agencies on the incorporation of climate change science into California’s water resources 
planning and management.  The team will provide and regularly update information for decision-
makers on potential impacts and risks of climate change, flexibility of existing facilities to cope 
with climate change, and available mitigation measures.   

In water resources planning, climate change studies often focus on what might happen without 
providing information about how likely it is to happen. A major long-term objective of the Work 
Team is to extend impacts analysis to include likelihoods associated with each climate change 
effect.  In order to meet this objective, the Work Team set these goals: 

 Build coalitions with experts in climate change and seek their guidance in estimating risk 
of climate change effects 

 Support mandates on climate change 
- Governor’s Executive Order S-3-05, June 1, 2005 
- California Water Plan Bulletin 160 

 Assess impacts to operations of the SWP and CVP for several climate change scenarios 
 Assess risk for the SWP and CVP systems based on impact studies and estimates of 

impact likelihood  
 Evaluate risk-mitigation options  
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This report presents progress to date by the Work Team on incorporating climate change science 
into planning and management of California’s water resources. This report also provides 
direction for continued efforts at developing probabilistic risk assessments of climate change 
impacts for water resources management. Figure 1.1 depicts the progress of the Work Team 
towards its goals.  The target shape of the figure represents the focus of our efforts towards the 
ultimate goal, or bulls-eye, of probabilistic risk assessments.  The components of Figure 1.1 that 
are shaded blue or white represent progress reflected in this report.  The yellow and red 
components of Figure 1.1 represent future directions. 

 

 
Figure 1.1: DWR-Reclamation Climate Change Work Team Goals 

 
 

1.4 Report Overview 
This report contains eight chapters that present progress and future directions on incorporating 
climate change science into management of California’s water resources.  It focuses on 
assessment methodologies and preliminary study results.  The technical chapters of this report, 
Chapters 4-7, were peer reviewed by experts from water resources related agencies and research 
institutions.  Policy implications and recommendations are beyond the scope of this report.   

Chapter 2 provides a statewide overview of California’s water resources.  Causes of climate 
change are summarized with an emphasis on aspects of climate change that pose a potential 
threat to California’s water resources.  It then identifies measures that could be taken to adapt to 
or mitigate the effects of climate change. 
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Chapter 3 presents the background and approach used for the climate change studies completed 
for this report.  It also describes climate change scenarios used in this report. 
 
Chapter 4 presents potential impacts of the selected climate change scenarios on SWP and CVP 
operations.  Analysis includes changes in reservoir inflows, delivery reliability and annual 
average carryover storage due to climate change induced shifts in precipitation and runoff 
patterns.  It discusses interaction of various operating rules and regulations such as water 
allocations, flood control, in-stream flow requirements, and Delta water quality requirements 
under climate change scenarios. It also presents implications for possible changes to operations 
to mitigate climate change impacts.  Exploring these changes is left for future work. 
 
Chapter 5 focuses on potential impacts of climate change on Delta water quality and water 
levels.  It presents effects of modified Delta inflows and exports on compliance with water 
quality standards.  It also discusses implications of sea level rise including a study of levee 
overtopping potential. 
 
Chapter 6 discusses implications of climate change for managing floods.  It presents historical 
trends that reflect potential climate change effects.  Representation of historical periods by 
climate projection models are compared to historical data.  It discusses data requirements for 
analysis of climate change effects on flood frequency. 
 
Chapter 7 focuses on potential increases in crop water use under climate change scenarios.  It 
discusses potential responses of evapotranspiration to global warming.  It characterizes 
physiological processes that influence ET and might be influenced by climate change.  Also, it 
presents application of analysis tools to assess changes in estimated net irrigation requirements 
for crops. 
 
Chapter 8 presents directions for further work in incorporating climate change into the 
management of California’s water resources.  Emphasis is placed on associating probability 
estimates with potential climate change scenarios in order to provide policymakers with both 
ranges of impacts and the likelihoods associated with those impacts.  

1.5 Uses and Limitations 
The purpose of this report is to demonstrate how various analysis tools currently used by DWR 
could be used to address issues related to climate change.  The methods and results presented in 
this report could be used to guide future climate change analysis and to identify areas where 
more information is needed.   
 
Current management practices and existing system facilities were used in the analysis for this 
report.  No changes to management practices or system facilities were made to try to mitigate the 
effects of climate change or sea level rise.  All results presented in this report are preliminary, 
incorporate several assumptions, reflect a limited number of climate change scenarios, and do 
not address the likelihood of each scenario.    These results are not sufficient by themselves to 
make policy decisions. 
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1.7 Appendix: Executive Order S-3-05 
 

Executive Order    

 

EXECUTIVE DEPARTMENT  

STATE OF CALIFORNIA  

 

 

EXECUTIVE ORDER S-3-05  
by the  

Governor of the State of California  

WHEREAS, California is particularly vulnerable to the impacts of climate change; and 

WHEREAS, increased temperatures threaten to greatly reduce the Sierra snowpack, one of the State's primary 
sources of water; and 

WHEREAS, increased temperatures also threaten to further exacerbate California's air quality problems and 
adversely impact human health by increasing heat stress and related deaths, the incidence of infectious disease, 
and the risk of asthma, respiratory and other health problems; and 

WHEREAS, rising sea levels threaten California's 1,100 miles of valuable coastal real estate and natural habitats; 
and 

WHEREAS, the combined effects of an increase in temperatures and diminished water supply and quality threaten 
to alter micro-climates within the state, affect the abundance and distribution of pests and pathogens, and result in 
variations in crop quality and yield; and 

WHEREAS, mitigation efforts will be necessary to reduce greenhouse gas emissions and adaptation efforts will be 
necessary to prepare Californians for the consequences of global warming; and 

WHEREAS, California has taken a leadership role in reducing greenhouse gas emissions by: implementing the 
California Air Resources Board motor vehicle greenhouse gas emission reduction regulations; implementing the 
Renewable Portfolio Standard that the Governor accelerated; and implementing the most effective building and 
appliance efficiency standards in the world; and 

WHEREAS, California-based companies and companies with significant activities in California have taken 
leadership roles by reducing greenhouse gas (GHG) emissions, including carbon dioxide, methane, nitrous oxide 
and hydrofluorocarbons, related to their operations and developing products that will reduce GHG emissions; and 
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WHEREAS, companies that have reduced GHG emissions by 25 percent to 70 percent have lowered operating 
costs and increased profits by billions of dollars; and 

WHEREAS, technologies that reduce greenhouse gas emissions are increasingly in demand in the worldwide 
marketplace, and California companies investing in these technologies are well-positioned to profit from this 
demand, thereby boosting California's economy, creating more jobs and providing increased tax revenue; and 

WHEREAS, many of the technologies that reduce greenhouse gas emissions also generate operating cost savings 
to consumers who spend a portion of the savings across a variety of sectors of the economy; this increased 
spending creates jobs and an overall benefit to the statewide economy.  

NOW, THEREFORE, I, ARNOLD SCHWARZENEGGER, Governor of the State of California, by virtue of the power 
invested in me by the Constitution and statutes of the State of California, do hereby order effective immediately:  

1. That the following greenhouse gas emission reduction targets are hereby established for California: by 2010, 
reduce GHG emissions to 2000 levels; by 2020, reduce GHG emissions to 1990 levels; by 2050, reduce GHG 
emissions to 80 percent below 1990 levels; and 

2. That the Secretary of the California Environmental Protection Agency ("Secretary") shall coordinate oversight of 
the efforts made to meet the targets with: the Secretary of the Business, Transportation and Housing Agency, 
Secretary of the Department of Food and Agriculture, Secretary of the Resources Agency, Chairperson of the Air 
Resources Board, Chairperson of the Energy Commission, and the President of the Public Utilities Commission; 
and  

3. That the Secretary shall report to the Governor and the State Legislature by January 2006 and biannually 
thereafter on progress made toward meeting the greenhouse gas emission targets established herein; and 

4. That the Secretary shall also report to the Governor and the State Legislature by January 2006 and biannually 
thereafter on the impacts to California of global warming, including impacts to water supply, public health, 
agriculture, the coastline, and forestry, and shall prepare and report on mitigation and adaptation plans to combat 
these impacts; and 

5. That as soon as hereafter possible, this Order shall be filed with the Office of the Secretary of State and that 
widespread publicity and notice be given to this Order.  

 

IN WITNESS WHEREOF  I have here unto set my hand and caused the Great Seal of 
the State of California to be affixed this the first day of June 2005. 
 
/s/ Arnold Schwarzenegger 
 
Governor of California     
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