
In this context, a scientific study was undertaken
by researchers at two New Mexico universities
to evaluate the potential impacts of future warm-
ing on water resources in the Rio Grande basin.
This brochure briefly summarizes the findings of
this study.The full technical report is available on
line at: http://agecon.nmsu.edu/bhurd

This study used a moderate assumption about
future greenhouse gas emissions, not a best or
worst case scenario. Even under such middle-of-
the-road scenarios, surface water supplies are
projected to decline. Forecasts of future reduc-
tions in streamflow come from recent observed
changes and projections from climate and hydro-
logical models using monthly averages.
Furthermore, reconstructions of past streamflows
from tree-ring data show that even drier condi-
tions have existed in this region in the past.As
the continued build-up of greenhouse gases in
the atmosphere increasingly warms the Earth’s
climate, water supplies in New Mexico’s Rio
Grande basin could become all the more scarce
in the coming decades.
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Warming is projected to result in less
snowpack, earlier snowmelt, and more
water lost to evaporation.Peak flow and
total streamflow are projected to decline
while peak runoff occurs a month earlier.
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New Mexico’s social, economic, and environ-
mental systems are highly vulnerable to the
increasing water scarcity that is projected to
affect the state as a result of future climate
change.

The health of New Mexico’s economy, cultures,
and ecosystems is tightly hinged to water supply.
Currently, there is no spare water in the Rio
Grande Basin.Virtually all surface water
resources are used by people, plants, and animals,
either directly consumed or indirectly used in
growing food and providing other services.
Projections suggest significantly less water in a
warmer future, and at the same time, significantly
more people. Major changes will be required in
patterns of water use, and even with such
changes, there are likely to be significant disrup-
tions in important services provided by the
State’s water resources.

Impacts of GlobalWarming on NewMexico’s
Water Resources
AnAssessment of the Rio Grande Basin
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4. Substantial and transformational disrup-
tion to New Mexico’s agricultural and rural
economy is projected in a warmer and drier
future. Under optimistic economic and institu-
tional assumptions, direct and indirect eco-
nomic losses are projected by 2030 to range
from about $13 million under a relatively
mild climate scenario to $115 million under
the driest scnenario, with losses that rise by
2080 to range from $21 million to over $300
million.

5. Agriculture’s real value – and potentially
the real loss to New Mexico’s residents,
tourists, and wildlife – goes far beyond this
market value to the services that agriculture
provides to the environment and quality of
life. Losses and transfers amounting to over
30% of current water use levels will dramati-
cally and negatively affect communities and
environments across the region.

Projected Precipitation Change
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The chart shows the aggregate streamflow by
month for the Rio Grande.The black line is the
historical average and the colors represent differ-
ent possible futures.As illustrated here, a warmer
future could mean earlier and lower peak flows
and less water available in summer.

The chart shows the percentage reductions from
present by 2030 and 2080 in streamflow as well
as in economic output for the agricultural, munic-
ipal & industrial, and recreational sectors.As the
figure illustrates, economic losses are projected
to be greatest in the agricultural and recreational
sectors, and the reductions become more dra-
matic over time.

Key Findings

1. Warming is projected to result in less
snowpack, earlier snowmelt, and more water
lost to evaporation. Peak flow and total
streamflow are projected to decline while peak
runoff occurs a month earlier. Such changes in
runoff would affect water storage systems and
patterns of water availability, which in turn
could seriously disrupt current human water
use patterns, vegetation, and wildlife habitat.

2. Shrinking surface water supplies and rising
populations will increase competition for
water and raise the economic pressure to
transfer water from agricultural to urban and
industrial users.

3. Some water uses could be curtailed as
surface water supplies are significantly dimin-
ished. The drier scenarios considered in this
analysis lead to declines in surface water avail-
ability and use of about 12% by 2030, and
33% by 2080. Even the wettest scenarios proj-
ect water use declines of 5% by 2030 and 8%
by 2080 due to higher evaporation losses.

Limitations of the Study

There are many limitations in the capability to
measure and express the economic consequences
projected to result from changes that affect the
regional character and economy in such profound
ways, much less the social and ecological values that
cannot be expressed in economic terms.These limi-
tations, coupled with some optimistic assumptions
suggest that this analysis underestimates some of
the future economic impacts of warming on New
Mexico’s hydrologic system.

First, the analysis assumed that changes in future
water use would reflect the uses with the highest
monetary value.The analysis also assumes efficiently
functioning water markets in which buyers and sell-
ers are motivated by their private economic inter-
ests. In actuality, the potential for significant eco-
nomic and legal conflict could be costly and
unavoidable.

Another assumption that reduces the projected
costs is that this study assumes that future runoff
and streamflow conditions are known with certain-
ty and that adjustments and adaptations, in the form
of storage and use decisions, would be optimally
executed without errors in amount or timing of
adjustments.

Other issues not considered in this study that
might contribute to economic losses:

• Decreasing agriculture will mean a reduction in
open space and the many services it provides,
such as wildlife habitat and scenic landscapes, that
are not valued in monetary terms.

• Damaging effects are projected to result from the
potential increases in flooding due to more fre-
quent and intense monsoonal storms.This study is
based on monthly averages and does not consider
the effect of individual storms.

•Warming-induced drying of New Mexico’s soils
will further stress rangeland vegetation, adversely
affecting the beef cattle industry that provides
40% of New Mexico’s agricultural income, or $2
billion.

• Drying increases the frequency and severity of
forest fires.

• Tourism may be adversely affected by the degrada-
tion of scenic and recreational opportunities.

• Detrimental impacts on water quality could result
as reduced streamflows lower the capacity of
streams to assimilate pollutants.

Projected Temperature Change
2030 2080

The charts show how much the future is expected to differ from present conditions in each month as projected by three different climate models,
all assuming the same moderate level of greenhouse gas emissions. For example, the driest of the three models projects average June temperatures
to be 5.4°F hotter by 2030 and June precipitation to be reduced by nearly 40% compared to present conditions.

0
1
2
3
4
5
6
7

Te
m

p.
C

ha
ng

e
ºF

Annual Avg. Change
Wet:  3.11 Middle:  1.71 Dry:  3.17

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
4
5
6
7
8
9

10
11

Te
m

p.
C

ha
ng

e
ºF

Annual Avg. Change
Wet:  5.94 Middle:  5.51 Dry:  7.92

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Pe
rc

en
t

C
ha

ng
e

Annual Avg. Change
Wet:  0.97 Middle:  -0.03 Dry:  -9.07

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
-60

-40

-20

0

20

40

60

Pe
rc

en
t

C
ha

ng
e

Annual Avg. Change
Wet:  3.69 Middle:  5.08 Dry:  -6.75 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
-60

-40

-20

0

20

40

60

Warming is projected to lead to:

• A relative shift from snow to rain
• Less snowpack
• Earlier snowmelt
• More water lost to evaporation
• Earlier peak streamflows
• Reduced total streamflows

This is projected to cause:
• Shrinking water supplies
• Greater competition for water
• Transfers from agricultural to urban uses
• Substantial economic losses
• Losses to wildlife and cultural values
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New Mexico’s social, economic, and environ-
mental systems are highly vulnerable to the
increasing water scarcity that is projected to
affect the state as a result of future climate
change.

The health of New Mexico’s economy, cultures,
and ecosystems is tightly hinged to water supply.
Currently, there is no spare water in the Rio
Grande Basin.Virtually all surface water
resources are used by people, plants, and animals,
either directly consumed or indirectly used in
growing food and providing other services.
Projections suggest significantly less water in a
warmer future, and at the same time, significantly
more people. Major changes will be required in
patterns of water use, and even with such
changes, there are likely to be significant disrup-
tions in important services provided by the
State’s water resources.
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4. Substantial and transformational disrup-
tion to New Mexico’s agricultural and rural
economy is projected in a warmer and drier
future. Under optimistic economic and institu-
tional assumptions, direct and indirect eco-
nomic losses are projected by 2030 to range
from about $13 million under a relatively
mild climate scenario to $115 million under
the driest scnenario, with losses that rise by
2080 to range from $21 million to over $300
million.

5. Agriculture’s real value – and potentially
the real loss to New Mexico’s residents,
tourists, and wildlife – goes far beyond this
market value to the services that agriculture
provides to the environment and quality of
life. Losses and transfers amounting to over
30% of current water use levels will dramati-
cally and negatively affect communities and
environments across the region.
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The chart shows the aggregate streamflow by
month for the Rio Grande.The black line is the
historical average and the colors represent differ-
ent possible futures.As illustrated here, a warmer
future could mean earlier and lower peak flows
and less water available in summer.

The chart shows the percentage reductions from
present by 2030 and 2080 in streamflow as well
as in economic output for the agricultural, munic-
ipal & industrial, and recreational sectors.As the
figure illustrates, economic losses are projected
to be greatest in the agricultural and recreational
sectors, and the reductions become more dra-
matic over time.

Key Findings

1. Warming is projected to result in less
snowpack, earlier snowmelt, and more water
lost to evaporation. Peak flow and total
streamflow are projected to decline while peak
runoff occurs a month earlier. Such changes in
runoff would affect water storage systems and
patterns of water availability, which in turn
could seriously disrupt current human water
use patterns, vegetation, and wildlife habitat.

2. Shrinking surface water supplies and rising
populations will increase competition for
water and raise the economic pressure to
transfer water from agricultural to urban and
industrial users.

3. Some water uses could be curtailed as
surface water supplies are significantly dimin-
ished. The drier scenarios considered in this
analysis lead to declines in surface water avail-
ability and use of about 12% by 2030, and
33% by 2080. Even the wettest scenarios proj-
ect water use declines of 5% by 2030 and 8%
by 2080 due to higher evaporation losses.

Limitations of the Study

There are many limitations in the capability to
measure and express the economic consequences
projected to result from changes that affect the
regional character and economy in such profound
ways, much less the social and ecological values that
cannot be expressed in economic terms.These limi-
tations, coupled with some optimistic assumptions
suggest that this analysis underestimates some of
the future economic impacts of warming on New
Mexico’s hydrologic system.

First, the analysis assumed that changes in future
water use would reflect the uses with the highest
monetary value.The analysis also assumes efficiently
functioning water markets in which buyers and sell-
ers are motivated by their private economic inter-
ests. In actuality, the potential for significant eco-
nomic and legal conflict could be costly and
unavoidable.

Another assumption that reduces the projected
costs is that this study assumes that future runoff
and streamflow conditions are known with certain-
ty and that adjustments and adaptations, in the form
of storage and use decisions, would be optimally
executed without errors in amount or timing of
adjustments.

Other issues not considered in this study that
might contribute to economic losses:

• Decreasing agriculture will mean a reduction in
open space and the many services it provides,
such as wildlife habitat and scenic landscapes, that
are not valued in monetary terms.

• Damaging effects are projected to result from the
potential increases in flooding due to more fre-
quent and intense monsoonal storms.This study is
based on monthly averages and does not consider
the effect of individual storms.

•Warming-induced drying of New Mexico’s soils
will further stress rangeland vegetation, adversely
affecting the beef cattle industry that provides
40% of New Mexico’s agricultural income, or $2
billion.

• Drying increases the frequency and severity of
forest fires.

• Tourism may be adversely affected by the degrada-
tion of scenic and recreational opportunities.

• Detrimental impacts on water quality could result
as reduced streamflows lower the capacity of
streams to assimilate pollutants.

Projected Temperature Change
2030 2080

The charts show how much the future is expected to differ from present conditions in each month as projected by three different climate models,
all assuming the same moderate level of greenhouse gas emissions. For example, the driest of the three models projects average June temperatures
to be 5.4°F hotter by 2030 and June precipitation to be reduced by nearly 40% compared to present conditions.
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Warming is projected to lead to:

• A relative shift from snow to rain
• Less snowpack
• Earlier snowmelt
• More water lost to evaporation
• Earlier peak streamflows
• Reduced total streamflows

This is projected to cause:
• Shrinking water supplies
• Greater competition for water
• Transfers from agricultural to urban uses
• Substantial economic losses
• Losses to wildlife and cultural values
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4. Substantial and transformational disrup-
tion to New Mexico’s agricultural and rural
economy is projected in a warmer and drier
future. Under optimistic economic and institu-
tional assumptions, direct and indirect eco-
nomic losses are projected by 2030 to range
from about $13 million under a relatively
mild climate scenario to $115 million under
the driest scnenario, with losses that rise by
2080 to range from $21 million to over $300
million.

5. Agriculture’s real value – and potentially
the real loss to New Mexico’s residents,
tourists, and wildlife – goes far beyond this
market value to the services that agriculture
provides to the environment and quality of
life. Losses and transfers amounting to over
30% of current water use levels will dramati-
cally and negatively affect communities and
environments across the region.
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The chart shows the aggregate streamflow by
month for the Rio Grande.The black line is the
historical average and the colors represent differ-
ent possible futures.As illustrated here, a warmer
future could mean earlier and lower peak flows
and less water available in summer.

The chart shows the percentage reductions from
present by 2030 and 2080 in streamflow as well
as in economic output for the agricultural, munic-
ipal & industrial, and recreational sectors.As the
figure illustrates, economic losses are projected
to be greatest in the agricultural and recreational
sectors, and the reductions become more dra-
matic over time.

Key Findings

1. Warming is projected to result in less
snowpack, earlier snowmelt, and more water
lost to evaporation. Peak flow and total
streamflow are projected to decline while peak
runoff occurs a month earlier. Such changes in
runoff would affect water storage systems and
patterns of water availability, which in turn
could seriously disrupt current human water
use patterns, vegetation, and wildlife habitat.

2. Shrinking surface water supplies and rising
populations will increase competition for
water and raise the economic pressure to
transfer water from agricultural to urban and
industrial users.

3. Some water uses could be curtailed as
surface water supplies are significantly dimin-
ished. The drier scenarios considered in this
analysis lead to declines in surface water avail-
ability and use of about 12% by 2030, and
33% by 2080. Even the wettest scenarios proj-
ect water use declines of 5% by 2030 and 8%
by 2080 due to higher evaporation losses.

Limitations of the Study

There are many limitations in the capability to
measure and express the economic consequences
projected to result from changes that affect the
regional character and economy in such profound
ways, much less the social and ecological values that
cannot be expressed in economic terms.These limi-
tations, coupled with some optimistic assumptions
suggest that this analysis underestimates some of
the future economic impacts of warming on New
Mexico’s hydrologic system.

First, the analysis assumed that changes in future
water use would reflect the uses with the highest
monetary value.The analysis also assumes efficiently
functioning water markets in which buyers and sell-
ers are motivated by their private economic inter-
ests. In actuality, the potential for significant eco-
nomic and legal conflict could be costly and
unavoidable.

Another assumption that reduces the projected
costs is that this study assumes that future runoff
and streamflow conditions are known with certain-
ty and that adjustments and adaptations, in the form
of storage and use decisions, would be optimally
executed without errors in amount or timing of
adjustments.

Other issues not considered in this study that
might contribute to economic losses:

• Decreasing agriculture will mean a reduction in
open space and the many services it provides,
such as wildlife habitat and scenic landscapes, that
are not valued in monetary terms.

• Damaging effects are projected to result from the
potential increases in flooding due to more fre-
quent and intense monsoonal storms.This study is
based on monthly averages and does not consider
the effect of individual storms.

•Warming-induced drying of New Mexico’s soils
will further stress rangeland vegetation, adversely
affecting the beef cattle industry that provides
40% of New Mexico’s agricultural income, or $2
billion.

• Drying increases the frequency and severity of
forest fires.

• Tourism may be adversely affected by the degrada-
tion of scenic and recreational opportunities.

• Detrimental impacts on water quality could result
as reduced streamflows lower the capacity of
streams to assimilate pollutants.

Projected Temperature Change
2030 2080

The charts show how much the future is expected to differ from present conditions in each month as projected by three different climate models,
all assuming the same moderate level of greenhouse gas emissions. For example, the driest of the three models projects average June temperatures
to be 5.4°F hotter by 2030 and June precipitation to be reduced by nearly 40% compared to present conditions.
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Warming is projected to lead to:

• A relative shift from snow to rain
• Less snowpack
• Earlier snowmelt
• More water lost to evaporation
• Earlier peak streamflows
• Reduced total streamflows

This is projected to cause:
• Shrinking water supplies
• Greater competition for water
• Transfers from agricultural to urban uses
• Substantial economic losses
• Losses to wildlife and cultural values
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changes and projections from climate and hydro-
logical models using monthly averages.
Furthermore, reconstructions of past streamflows
from tree-ring data show that even drier condi-
tions have existed in this region in the past.As
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Warming is projected to result in less
snowpack, earlier snowmelt, and more
water lost to evaporation.Peak flow and
total streamflow are projected to decline
while peak runoff occurs a month earlier.
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Water Resources
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