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Characterization of IWM Challenges
Greater Drought Impacts

Droughts cause economic harm to urban and rural communities, loss of crops, potential for species collapse, extreme fire danger, degraded water quality, and in some areas, increased stresses on groundwater aquifers. Even a single dry year can negatively affect activities that are wholly dependent on unmanaged water supplies, such as dryland farming, livestock grazing, and many recreational water uses. Vulnerabilities to drought are increasing due to the several factors including: increases in permanent crops, implementation of the most cost-effective or implementable resource management strategies (e.g. water users who have already increased efficiency may find it more challenging to achieve additional water use reductions during droughts) more volatile and unpredictable climate patterns, and ecosystems that are already struggling due to many factors. As competition for water grows during dry years among water users, water management becomes more complex and, at times, contentious. 


Increasing Flood Risk
California has nearly $600 billion of assets and more than 7 million people at risk of flooding. In many areas, this infrastructure was constructed several decades ago using materials, design standards, and construction practices available at the time. Every Californian, however, is exposed to the significant impacts from flooding due to disruption of commerce, response and recovery costs, and the secondary economic impacts that would ripple through the state’s economy (e.g., redirection of funding from other state services, real or perceived poor business climate).  People continue to move into floodplains and flood-prone areas. Sacramento, California’s capital has one of the lowest levels of flood protection of any major city in the nation. The threat of catastrophic flooding, especially in the deep floodplains of the Central Valley and Delta, is a continuing concern.

Declining Ecosystems
The ecosystems in many areas of the state have declined. Many species have been listed as threatened or endangered. Problems with watershed health, lack of suitable habitat, competition with invasive species, toxicity, and water operations contribute to the decline. One of the most obvious examples of an ecosystem in crisis is the Sacramento-San Joaquin River Delta. Salmon, delta smelt, and other species are at their lowest levels since records have been kept, about 50 years. This decline has led to court restrictions and new regulations on Delta diversions.  Degraded ecosystems result in declining water quality, increased toxicity and bioaccumulation, and decreased recreational opportunities. Furthermore, the decline of sensitive species would also greatly increase the cost of complying with environmental regulations, inhibiting actions in all other resource management areas including water supply, water quality, flood management, and climate change adaptation.

Impaired Water Bodies
The quality of groundwater and surface water varies significantly throughout the state. We need improvements in drinking water treatment, cleanup of polluted groundwater, salt management, and urban runoff management. Many communities in California depend on limited surface water supplies and/or groundwater supplies that suffer from overdraft and pollution. Quality of groundwater and surface waters varies significantly throughout the State. California has made strides in dealing with point-source pollution; but pollution from nonpoint sources, or sources for which there is no single point of discharge, remains a challenge. A high priority is creating healthy watersheds to keep source water free of pollutants like pathogens and chemicals that are regulated or will be regulated in the near future. Recently, some unregulated chemicals and pollutants are emerging as actual or potential contaminants. These can be in pharmaceuticals and personal care products, byproducts of fires and fire suppression, or discarded elements of technology.

Aging Infrastructure
Conditions today are much different than when most of California’s water system was constructed. Upgrades have not kept pace with changing conditions, especially considering growing population, changing societal values, regulations, and operational criteria, and the future challenges accompanying climate change. California’s flood protection system for example, is composed of aging infrastructure with major design and construction deficiencies, has been further weakened by lack of maintenance.  Negative effects and risk from aging infrastructure are not contained to a local scale, even if a failure or outage occurs on a specific local project. A Delta levee failure, for instance, can impact a significant portion of the state’s water supply and cause secondary effects throughout the state’s economy.


Physical and Social Variability
California is often recognized as a land of extremes. It has great diversity in cultures, ecosystems, geography, and water resources.  Precipitation, which is the root of California’s water supplies, varies from place to place, season to season, and year to year. Most of the state’s snow and rain fall in the mountains in the north and eastern parts of California, and most water is used in the valleys and along the coast. In addition, the state’s ecosystem, agricultural, and urban water users have variable needs for the quantity, quality, timing, and place of use. The water and flood systems face both the threat of too little water to meet needs during droughts and too much water during floods. From a social standpoint, disparate IWM priorities, practices and resource consumption rates define and support California’s rich social diversity.  The physical and social realities within California do not allow for a one-size-fits-all approach to water management and planning.  California’s state, federal, regional, and local projects and programs must work together to reflect local and region priorities and ultimately, to make water available in the right places and times, manage flood risks, and sustain ecosystems.


Climate Change
Water sector vulnerability to climate change stems from changes in hydrology that affect frequency, magnitude, and duration of extreme events including flooding and drought which, in turn, affect water quantity, quality, and infrastructure. Reduction in snowpack storage affects water supply reliability and hydropower. Rising sea levels increase susceptibility to coastal flooding.  This also impacts Delta integrity and water quality, leading to changes in water quality of streams, lakes, and oceans that affect ecosystems and public health. Recreation and tourism are also likely to suffer due to lower water levels in waterways and reservoirs and declining snowpack.

Specific challenges include less snowpack to supply water to California users as well as more frequent intense rainfall events that will increase flood risk.  Droughts are likely to become more frequent and persistent this century. Storms and snowmelt may coincide and produce higher winter runoff, while accelerating sea level rise will produce higher storm surges during coastal storms. Together, higher winter runoff and sea level rise will increase the probability of levee failures in the Sacramento-San Joaquin Delta. Sea level rise will also place additional constraints on management and water exports from the Sacramento-San Joaquin Delta. By the end of the 21st Century, the magnitudes of the largest floods will increase to 110% to 150% of historical magnitudes.

Future Uncertainty
California must invest in IWM activities in the face of many uncertainties.  There are enormous uncertainties facing water managers in planning for the future. How water demands will change in the future, how ecosystem health will respond to human use of water resources, what disasters may disrupt the water system, and how climate change may affect water availability, water use, water quality, and the ecosystem are just a few uncertainties that must be considered. The goal is to anticipate and reduce future uncertainties, and to develop water management strategies that will perform well despite uncertainty about the future. Uncertainties will never be eliminated, but better data collection and management and improved analytical tools will allow water and resource managers to better understand risks within the system.

There are two broad types of uncertainty:

· The first type of uncertainty is the inherent randomness of events in nature such as the occurrence of an earthquake or a flood.  Additional data allows better quantification of this type of uncertainty.

· The second type of uncertainty can be attributed to lack of knowledge or scientific understanding. This type of uncertainty can be reduced with improved knowledge that comes from collection of additional information.


What would you add, subtract or change for the characterization of drought impacts to better represent or emphasize what is important to you? 








What would you add, subtract or change for the characterization of flood risks to better represent or emphasize what is important to you? 








What would you add, subtract or change for the characterization of declining ecosystems to better represent or emphasize what is important to you? 








What would you add, subtract or change for the characterization of impaired water bodies to better represent or emphasize what is important to you? 








What would you add, subtract or change for the characterization of aging infrastructure to better represent or emphasize what is important to you? 








What would you add, subtract or change for the characterization of variability to better represent or emphasize what is important to you? 








What would you add, subtract or change for the characterization of climate change to better represent or emphasize what is important to you? 








What would you add, subtract or change for the characterization of future uncertainty to better represent or emphasize what is important to you? 
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