


Climate change impacts are one of multiple factors 

that need to be considered in water management 

planning in the border region. Within the planning 

horizon typically used for water management — to at most 2050 
— it is expected that demographic changes will remain the major 
driver for border water needs and water infrastructure. Although 
global climate model results are available for 2100 and beyond, it is 
not realistically possible to forecast demographic variables (popula-
tion projections and distribution), land use, and water use with the 
accuracy or level of detail needed for water management planning 
beyond 2050. Many circumstances may affect key demographic 
variables in the latter part of this century, including the impacts 
of climate change. It is also important to recognize that uncertain-
ties associated with the mechanics of global climate models domi-
nate the near-term modeling results; beyond that time the choice 

Adaptation in Perspective

of greenhouse gas emissions scenarios assumed for the modeling 
strongly influences model outcomes.

Conflicting science predictions associated with climate change im-
pacts, and the predictions’ lack of detail, complicate translation of 
potential impacts into specific criteria that could be used for design 
and operation of water infrastructure. Some impacts, such as the 
likelihood of increased, possibly more intense, floods and droughts, 
are not presently quantifiable. Uncertainties associated with precise 
quantification of climate change impacts suggest the desirability 
of employing multiple adaptation strategies, sometimes referred to 
as a portfolio approach. The normal tools that water agencies use 
to design for and manage extreme events — droughts and floods 
— are suitable for climate change adaptation; the difference lies in 

Changes in the range and abundance of temperature-sensitive  
species will be one ecosystem impact of a changing climate. In the 
Lower Rio Grande, warming temperatures may allow expansion of  
the range of the nine-banded armadillo, the only armadillo species 

found in the U.S. On the other hand, warming temperatures  
are a threat to the American pika, which is found in high elevation  

mountain settings in locations such as the Rocky Mountains  
of Colorado or California’s Sierra Nevada. 
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Key Climate Change Definitions
The terms mitigation and adaptation are widely used in the climate change community, where they have specific meanings. The IPCC Third Assess-
ment Report defined them as follows: 

Mitigation – An anthropogenic intervention to reduce the sources or enhance the sinks of greenhouse gases. (Examples of mitigation measures 
would include establishing new vehicle standards to reduce GHG emissions, or developing carbon sequestration programs.)

Adaptation – Adjustment in natural or human systems to a new or changing environment. Adaptation to climate change refers to adjustment in natu-
ral or human systems in response to actual or expected climatic stimuli or their effects, which moderates harm or exploits beneficial opportunities. 
(Examples of adaptation could include modifying reservoir flood control operations rule curves or constructing seawalls.) 

Most water agency climate change activities fall into the category of adaptation, although activities that reduce energy use (through conservation) or 
result in a shift to energy sources with a lower carbon footprint could be classified as mitigation. 

the need to broaden the criteria used for their application. Adaptive 
management — monitoring conditions actually being experienced 
and adjusting responses to respond to observed conditions — will 
be a key element of the process. 

The development of adaptation strategies in the border region 
can be enhanced through a binational approach to adaptation. 
Emerging transboundary collaboration on the Colorado River, for 
example, would lay a good foundation for working on strategies 
in the future. There, the U.S. and Mexican Sections of IBWC are 
beginning a joint cooperative process to identify, explore, and ul-
timately implement selected water conservation, shortage manage-
ment, augmentation, and environmental initiatives with binational 
benefits. IBWC established a binational core group to address joint 
cooperative actions in early 2008, and the group has begun meeting 
to scope activities to pursue. 

The Commissioners of the U.S. and Mexican Sections of IBWC have been  
working closely on the new collaborative process for the Colorado River. 
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Photo courtesy of Connie Woodhouse, University of Arizona

Planning for water management and flood control 

should take into account both expected consequences 

attributed to climate change and uncertainties that 

cannot be quantified or well quantified at this time. 

Traditional hydrologic analysis and design have been based on the 
premise that the past is the key to the present (also known as cli-
mate stationarity), and on relatively short records of measured hy-
drology. There is as yet no broadly accepted analytical technique to 
replace the traditional approach, although use of long-term records 
reconstructed from paleoclimate information is a practical approach 
for analyzing climate variability within near- to mid-term planning 
timeframes for water supply and drought preparedness purposes. 

Adaptation Strategies

Institutional tools that facilitate adaptation include: 

Avoidance of impacts in new development through land use 
planning (e.g. appropriate floodplain management).

Incorporation of risk management into the decision-making 
process (through insurance or through acceptance of varying 
levels of risk based on specified criteria).

Use of appropriate safety factors to help mitigate uncertainties.

Reoperation or repurposing of existing facilities to better re-
spond to changing hydrologic conditions (e.g. changing reser-
voir flood control rule curves).

Preparation of adaptive management plans that include action 
triggers and monitoring to determine when triggers are reached. 

Water management planning should make explicit use of approaches  
that diversify water supply sources where possible, and take advan-
tage of opportunities offered by integrated regional planning. Water 
use efficiency and conservation are an important component of 
this process. Access to regionally shared infrastructure — including 
storage (whether surface water reservoirs or groundwater basins) 
and conveyance facilities — is an essential tool to enable regional 
response actions such as voluntary water transfers and exchanges. 

■

■

■

■

■

Streamflow reconstructions 
derived from tree-ring records 

are a useful tool for evaluat-
ing severity of droughts out-
side the period of measured 

historical records.
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Integrated Regional Planning in California

The 2005 update of the California Water Plan recommended 

promoting integrated regional water management to 

“ensure sustainable water uses, reliable water supplies, 

better water quality, environmental stewardship, efficient 

urban development, protection of agriculture, and a strong 

economy”. Proposed elements of that approach were defined as 
fostering regional partnerships, developing and implementing inte-
grated regional water management plans, and diversifying regional 
water portfolios. A bond measure approved by the state’s voters 
in 2006 authorized, among other things, the appropriation of one 
billion dollars to CDWR for fostering integrated regional water man-
agement. Grants to local agencies pursuant to this provision are 
conditioned on the agencies’ implementation of integrated regional 
water plans or their functional equivalents, with the statute further 
establishing an allocation of funds by geographic area.

The substantial amount of storage on the Colorado River system serves as insur-
ance against hydrologic variability, and allows lead time for putting adaptive 
management measures into play during droughts. Recent adoption of new interim 
guidelines for managing Lakes Mead and Powell under shortage conditions allow 
U.S. agencies using Colorado River water to store a portion of their conserved 
supplies in Lake Mead on a space-available basis; part of this dedicated storage 
has not yet been allocated and could be made available for water users in Mexico, 
subject to IBWC negotiations. 



Evaluation of climate change adaptation strategies 

in the border region is not complete without con-

sidering the special circumstances associated with 

how border water infrastructure may be developed 

and financed. Briefly, a side agreement to the North American 

Free Trade Agreement of 1993 established, among other things, 
BECC and the North American Development Bank (NADBank). 
The role of BECC is to develop and certify environmental infra-
structure projects (e.g. water and wastewater infrastructure projects) 
meeting specified criteria, which may then be financed through 

Border Water Infrastructure

NADBank via a combination of loans and grants. BECC’s area 
of coverage is within 62 miles (100 kilometers) of the border on 
the U.S. side and 186 miles (300 kilometers) on the Mexican side 
(Figure 28). Figure 29 from BECC shows the history of U.S. fund-
ing for this infrastructure development program. Generally, much 
of the funding expended to date has been used for stand-alone 
municipal projects, such as wastewater treatment plant construc-
tion, in the border zone. BECC has documented nearly $1 billion 
of additional needs for border-area drinking water and wastewater 
infrastructure. 

Subjects covered at CDWR’s border 
water infrastructure conference includ-

ed the need for funding to maintain 
IBWC’s aging binational infrastructure 

and examples of conveyance and 
agricultural water use improvements.
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FIGURE 28
100 & 300 km BECC Border Zone

Mexican Municipalities within  
300 km BECC border zone:

• 224 municipalities in 6 states
• Area 697,000 km2

• Population 16.5 million inhabitants
Source: CONAPO 2007; SNIM version 7.0 and INEGI 2000

US Counties within  
100 km BECC border zone:

• 47 counties in 4 states
• Area 375,000 km2

• Population 13.2 million inhabitants
Source: US Census Bureau Office 2006
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US Appropriations To US-Mexico Border Program (1994-2009)

History of U.S. - Mexico Border Program Appropriations 
FY2007, FY2008 and FY2009 reflect President’s budget proposed 
amounts.�FY2007 received US$50 Million by way of Continuing Resolution 
and FY2008 received US$20 Million through Congressional support.
Source: BECC
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Satellite image courtesy of NASA

CDWR cosponsored a May 2008 conference on 

border water infrastructure and financing needs, 

at which presenters from the U.S. and Mexico 

discussed infrastructure development plans and 

expected future needs, and challenges in meeting 

those needs. It was pointed out at the conference that the cur-
rent paradigm of project funding via BECC/NADBank, as well as 
historical infrastructure needs assessments for the border region, 
have generally not addressed regional water management tools such 
as water conveyance infrastructure, water storage/reservoir man-
agement, agricultural water use efficiency, groundwater recharge, 
or water recycling and desalination. Apart from a one-time NAD-
Bank water conservation investment fund grant program in 2002 
intended to help respond to impacts of drought and Mexico’s Rio 
Grande water debt, existing financial assistance programs have not 
employed a regional approach. 

Expanding border infrastructure financial assistance programs to 
incorporate a regional perspective on infrastructure development 
would be a useful step to more efficient water management and 
would help build a framework for long-term adaptation to climate 
change. In particular, opportunities for regional water conservation 
and water use efficiency (including conveyance system improve-
ments and irrigation district modernization), offer the prospect of 
near-term successes that could lead to further collaboration. 

Irrigated farmland in the Imperial Valley in the U.S. and the Mexicali Valley 
in Mexico. The Gulf of California is at the lower right.
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