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Potential Consequences of Climate Variability and Change

Population Distribution across the US

Projected change in county population
(percent), 1970 to 2030

[ >+250% (highest +3,877%)
[ +50% to +250%
+5% to +50%

| | -5%to+5%
[_1-20% to -5%

[T -40% to -20%

I <-40% (lowest -60%)

Figure 1: Over the next 25 years, population gains of some 18 million
people are projected to occur in the coastal states of Florida, California,
Texas, and Washington (NPA, 1999).
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Global Average Sea Level Rise

15 -

10

sea level rise {(inches)

Each block on the map illustrates one county
in the US. The height of each block is propor-
tional to that county's population density in
the year 2000, so the volume of the block is
proportional to the county’s total population.
The color of each block shows the county's
projected change in population between 1970
and 2030, with shades of orange denoting
increases and blue denoting decreases. The
patterns of recent population change, with
growth concentrated along the coasts, in
cities, and in the South and West, are project-
ed to continue.

0 _—
1850 1900 1950 2000 2050 2100
year

—— CGCM1 (Thermal Expansion)
——— HadCMZ (Thermal Expansion)
——-—-HadCMZ (T.E. + glacial melt)

Figure 2 : Projected rise in global average sea level based on the Hadley
and Canadian General Circulation Model (GCM) scenarios.
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Chapter 19 / Color Figure Appendix

Spatial Distribution Around North America in Sea Level Rise

Bm Larval Biow (B0 GTH 1050 2005 OO Sum Larea]l Foiw (LS00 11 9001000 Had T2

it Figure 3 : Projections of
the regional pattern of
global sea level rise by the
year 2100 based on the
Canadian (left) and Hadley
(right) scenarios. These
estimates do not include
contributions to sea-level
change due to vertical
movement of coastal
lands.
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Hurricanes and their Impacts in the 20t Century (1900-1995)
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Figure 4: Loss of life and prop-
7 8000 erty from hurricanes making
Total Property Losses H 7000 landfall in the continental U.S.
Millions of dollars, Constant $1992 over the past 20t century
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Ocean Heat Content in the 0-3000 m Layer
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SOUTH ATLANTIC -0 Figure 5: A comprehensive analysis of
2 L aas over 5 million temperature profiles by
Levitus, et al. (2000) reveals a pattern of
ik i) warming in both the surface and the deep
el L a0 ocean over the last 40 years. The largest
: ?-j warming has occurred in the upper 300
": meters (984 feet), which have warmed by
T an average of 0.31°C (0.56°F), with addi-
= HORTH ATLANTIC Y E tional warming as deep as 3000 meters
g.; 24 [ s (9843 feet).
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The Global Ocean Conveyor Belt
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Figure 6: The ocean plays a major role in the distribution of the planet's heat through deep sea circula-
tion. This simplified illustration shows this “conveyor belt" circulation which is driven by differences in
heat and salinity. Records of past climate suggest that there is some chance that this circulation could
be altered by the changes projected in many climate models, with impacts to climate throughout lands
bordering the North Atlantic (Modified from Broecker, 1991).
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Classification of Annual Shoreline Change Around the United States

Bl Sevenaly aroding Modarataly erading [ ] Ralatively stabia

Figure 7: A general classification scheme of shoreline erosion rates throughout the US. (modified from Dolan et al., 1985).

Processes Affecting Wetland Migration

Figure 8: The rate of sea-level rise is projected to
accelerate 2 to 5 fold over the next 100 years. The
delivery of sediments to coastal wetlands is extreme-
ly important in determining the potential of these sys-
tems to maintain themselves in the face of current
and future sea-level changes (based on Reed, 1995).

Subsidence
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Calcium Carbonate Saturation in Ocean Surface Waters

Preindustrial (~1880) Current (2000)

Figure 10: Map of current and projected changes in calcium

carbonate saturation in ocean surface waters. Corals require

the right combination of temperature, light, and calcium car-

bonate saturation. At higher latitudes, there is less light and

lower temperatures than nearer the equator. The saturation

level of calcium carbonate is also lower at higher latitudes,

in part because more CO,, an acid, can be dissolved in cold-

er waters. As the CO, level rises, this effect dominates,

making it more difficult for corals to form at the poleward

edges of their distribution. These maps show model results

of the saturation level of calcium carbonate for pre-industri-

al, present, and future CO, concentrations. The dots indi-

cate present coral reefs. Note that under model projections

of the future, it is very unlikely that calcium carbonate satu-

ration levels will provide fully adequate support for coral

reefs in any US waters. The possibility of this future sce-

nario occurring demands continued research on effects of B >40 Optimal
increasing CO, on entire coral reef systems. Classification B 354 Adequate
intervals for saturation effects on reef systems are derived BB 3-35 Marginal
from Kleypas et al. (1999b). <30 Extremely Low
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P orh B Mom Joviey e
Cosra Vuresssi ity i Sea-iow Flen
= L

Kan b alke
=i :;T gh Figure 12: These preliminary results illustrate the relative
K vulnerability to sea-level rise along the New York and New
Jersey coastline as assessed by ongoing USGS research.
o F T Note that the vulnerability mapped here is likely to change

N e S— = as methodologies in this pilot program are critically evalu-
ated and improved (Source: USGS).
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