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Climate Change and
Water Quality

Climate change is likely to have far-reaching
effects on water quality in the U.S. due to
increases in river and lake temperatures and
changes in the magnitude and seasonality
of river flows, both of which will affect the
concentration of water pollutants. These
physical impacts on water quality will also
have potentially substantial economic
impacts, since water quality is valued for
drinking water and recreational and
commercial activities such as boating,
swimming, and fishing.*>**The analysis
presented in this section estimates changes
in water quality, but does not quantify the
resulting health effects.

Risks of Inaction

Unmitigated climate change is projected to decrease water quality in the U.S. compared to a
future with no climate change. The Water Quality Index (WQI) calculated in the CIRA analysis
includes several key water quality constituents, including temperature, dissolved oxygen, total
nitrogen, and total phosphorus.* The WQI serves as a measure of water quality; the higher the
WAQ|, the higher the water quality.

As shown in Figure 1, the WQI across the U.S. is projected to decline in the Reference
scenario in 2100 using both the IGSM-CAM and MIROC climate models. Parts of Texas and the
Southwest, in particular, are estimated to experience substantial WQI declines of 15-26% in
2100. Projections that climate change will decrease river and lake water quality are consistent
with the findings of the assessment literature.*

Figure 1. Effects of Unmitigated Climate Change on U.S. Water Quality in 2100
Percent change in the Water Quality Index in 2100 under the Reference scenario compared to the Control
(to isolate the effects of climate change). The WQl is calculated for the 2,119 8-digit hydrologic unit codes (HUCs)
of the contiguous U.S., and aggregated to the 18 Water Resource Regions (2-digit HUCs).
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Reducing Impacts through APPROACH
GHG Mitigation

Global GHG mitigation is projected to reduce the increase in water temperature that is
estimated to occur under the Reference, with corresponding water quality benefits (i.e.,
avoided degradation) primarily due to better oxygenation. The effects of mitigation on total
nitrogen and total phosphorus concentrations vary by region, but the increase in total nitrogen
is reduced by up to 80% in some areas of the western U.S. compared to the Reference scenario.
Figure 2 presents the projected change in water quality damages in 2050 and 2100 under
the Reference and Mitigation scenarios for the IGSM-CAM and MIROC climate models. As
shown in the figure, increases in damages are projected in both scenarios, but most notably in
the Reference, where damages are estimated to increase by approximately $3.2-$3.7 billion in
2100. Under the Mitigation scenario, damages are reduced by approximately 82% compared to
the Reference in 2100, corresponding to approximately $2.6-$3.0 billion in avoided costs.
Figure 3 presents the avoided water quality damages in 2100 under the Mitigation scenario
compared to the Reference using the IGSM-CAM and MIROC climate models. As shown in the
figure, global GHG mitigation is projected to result in economic benefits relative to the
Reference across the entire contiguous U.S. California is projected to experience the greatest
benefits of mitigation in 2100, ranging from approximately $750 million to $1.0 billion.

Figure 2. Change in U.S. Water Quality Damages
with and without Global GHG Mitigation
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Figure 3. Benefits of Global GHG Mitigation for U.S. Water Quality in 2100
Avoided damages under the Mitigation scenario compared to the Reference in 2100 (millions 20145).
Damages are calculated for the 2,119 8-digit HUCs of the contiguous U.S., and aggregated to the
18 Water Resource Regions (2-digit HUCs).

IGSM-CAM

Millions of
Dollars

0to 50
[ 51t0 100
I 101 to 300
I 301 to 500
I 507 to 1,000






