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e State Sea Level Rise Task Force
— http://www.dec.ny.gov/docs/administration_
pdf/sirtffinalrep.pdf

e State Climate Action Plan Interim Report
— http://www.dec.ny.gov/energy/80930.html

e ClimAID
— http://www.nyserda.ny.gov/climaid

e State Interagency Task Force on
Adaptation
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Region 1 - Western New York, Great Lakes Plain SUNVERN
Region 2 - Catskill Mountains and West Hudson River Valley

Region 3 - Southern Tier

Region 4 - New York City and Long Island

Region 5 - East Hudson and Mohawk River Valleys

Region 6 - Tug Hill Plateau
Region ¥ - Adirendack Mountains



Integrating Mechanisms

Projected Annual Temperature Change, 2080s (°F) Projected Annual Precipitation Change, 2080s (%)

| | | I I .
4°F 45 5 5.5 6 6.5 7 7.5 -2% 0 P 4 6 8 10
Average annual temperatures are projected to increase by Precipitation across New York State may increase by
4.0 to 9.0°F by the 2080s, with the lower end of this range approximately 5 to 15 percent by the 2080s, with the
projected under lower greenhouse gas emissions scenarios greatest increases in the northern parts of the state.
and the higher end under higher emissions scenarios. A mid- Much of this additional precipitation may occur during
range emissions scenario, A1B, was used for the maps the winter months as rain, while late summer and early
above, yielding temperature increases of about 7°F for most fall precipitation could decline slightly. Both maps show
of the state. The A1B trajectory is associated with relatively the average across 16 global climate models.

rapid increases in emissions for the first half of this century,
followed by a gradual decrease in emissions after 2050.



Integrating Mechanisms

aselne 2020s 2050s 2080s
Region 1
Stations used for Region 1 are Buffalo, Rochester, Geneva and Air temperature? 48%F +1.510 3.0F +3.0tc 5.57F +4.5 to B.5F
Fredonia. Precipitation 371in 0 to +5% Oto +10% 0to 15%
Region 2
Stations used for Region 2 are Mohonk Lake, Port Jervis, and Air temperature? 48°F +1.5 to 3.0°F +3.01t0 5.0°F +4.0 to B.0°F
Walton. Precipitation 481in 0 to +5% 0to +10% +5 to 10%
Region 3
Stations used for Region 3 are Elmira, Cooperstown, and Air temperature? 46°%F 2.0to 3.0F +3.5t0 5.5%F +4.5 to B.5F
Binghamiton. Precipitation 38in 0to +5% Oto +10% +5 10 10%
Region 4
Stations used for Region 4 are New York City (Central Park and Air temperature® B3 +1.5 t0o 3.0°F +3.0to 5.0°F +4.0to 7.5°F
LaGuardia Aiport), Riverhead, and Bridgehampion. Precipitation 47 in 0 to +5% 0to +10% +5 to 10%
Region 5
Stations used for Region 5 are Utica, Yorktown Heights, Saratoga Air temperature® e +1.5 to 3.0°F +3.0to 5.5°F +4.0 to B.0°F
Springs, and the Hudson Correctional Facility. Precipitation 51in 0to +5% 0 to +5% +5 to 10%
Region 6
Stations used for Region 6 are Boonvile and Watertown. Air temperature® 44°F +1.5 10 3.0°F + 3.5 to 5.5°F +4.5 to 8.0°F
Precipitation 51in 0 to +5% Oto +10% +5 10 15%
Region 7
) Air temperature® 42°F +1.51t0 3.0°F +3.0 to 5.5°F +4.0 to 8.0°F
Stations used for Region 7 are Wanakena, Indian Lake, and Peru. Precipitation 29in 010 +5% 010 +5% +510 15%




Integrating Mechanisms

Rochester (Region 1): Full range of changes in extreme events: minimum, (central range™), and maximum

Extreme event Baseling 2020s 20505 2080s
Mumber of days per year with maximum temperature exceading
S0°F a8 810017 23 12 (17 to 30) 44 16 (22 to 52) 68
Heat Waves & 95°F 0.8 09(2to4d) 6 2{3t09) 17 3 (6 to 22) 38
Cold Events  Number of heat waves per year? 0.8 09(1t02)3 2(2t04) 6 23078
average duration 4 didtod) 5 4(4t08) 5 4(d4tod) 7
Number of days per year with min. temp. at or below 32°F 133 99 (104 to 116) 126 76 (20 to 103) 108 53 (75 10 97) 106
Mumber of days per year with rainfall exceeding:
Intense i
Precipitation | "N 5 3410586 3(4106) 7 3(4t06)7
2 inches 0.6 0.4({0.5t00.7)0.9 0.3 (0.5 t00.8) 1 020511
Port Jervis (Region 2): Full range of changes in extreme events: minimum, (central range”), and maximum
Extreme event Baseline 2020s 2050s 2080s
Mumber of days per year with maximum temperature excesding
S0°F 12 13 (14 to 24) 34 16 (22 to 40) 53 21 (2B to 65) 75
Heat Waves & 95°F 2 2(2t0 5) 10 3(5t0 12) 20 4(7 to 28) 39
Cold Events  Number of heat waves per year® 2 221035 23057 3(4t09) 10
average duration 4 4[4tobH) 5 &5 (5t05) 6 S5(BtoB)8
Mumber of days per year with min. temp. at or below 32°F 138 101 (111 to121)128 70(91 to 111) 115 57 (O to 101) 112
Mumber of days per vear with rainfall excesding:
Intense )
Precipitation 1 inch 12 1011 to 13) 14 1012t 14) 14 1012 w0 14) 15

2 inches 2 112t02)3 12033

12to3)3




Integrating Mechanisms

Projected Sea Level Rise for New York State (inches)

Modeled Sea Level Rise 2020s 2050s 2080s
GCM-based +1 to +5 +5to +12 +8 to +23
Rapid Ice Melt Scenario +4 to +10 +17 to +29 +37 to +55

Changes in extreme events




Recommendations

v'Integrate adaptation with everyday operations
Assess potential for complementary effects
Be aware of unintended consequences

v Evaluate design and performance standards and

regulations
Consider up-to-date climate projections

v'Identify partnership opportunities
Within New York State and more broadly

v'Specific effects, case studies and recommendations:




Water Resources

v Heavy rainfall has increased over the last 50

years
Trend projected to continue The Number of Rainfall Events over One Inch, 1960-2100
. . Number nts >1 inch
Localized flash flooding drstiachiaitindan it oitheinl
v’ Flooding has the potential to increase water s M'h l
pollution
. 6 Hasi—lhl
Water treatment plants mainly on |\
floodplains 4 K0
v’ Less frequent summer rainfall may affect 28 L —
1961 1981 2001 2021 2041 2061 2081
water supply Year

The observed number of rainfall events exceeding one inch
from 1960 to 2000 is shown by the black line, and the pro-
jected number of such events, using the HadCM3 model, is
show by blue line. These results are broadly consistent with
those of the other 15 GCMs used by ClimAID.




Coastal Zones

v’ Alteration of barrier islands
Strong coastal storm surge
Beach erosion, dune overwash, new inlet

creation Projected Flooding

v" Inundation of coastal populations due to sea

level rise
More frequent flooding in areas now near
sea level

v Loss of coastal wetlands and salt marsh
stress

; 1-in-10 year flood zone
W | Atlantic Ocean o 2000
11 2050s

| —_________| m
0 1 2 3 Miles Major Roads

Projected flood map for 1-in-10 year storm event for Long
Beach and surrounding bay communities for ClimAID rapid
ice melt scenario.



Ecosystems

v’ Changes will favor the expansion of invasive
species
Generalists such as white-tail deer benefit

v" Longer growing season and possible CO,

fertilization
Increased hardwood productivity
Drought and nutrient availability may limit

v’ Fast growing plant species see greater

benefits
Weeds do better!

Seasonal Snow Depth at Wanakena (Adirondacks)

Snow depth (inches)

20
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Snowpack is projected to decline sharply due to future
warming. The black line shows historical snowpack, and
the colored lines show projected snowpack over the
months with snow for three future time periods under one
relatively high emissions scenario (A2) using one global
climate model, UK Met Office Hadley Centre Model ver-
sion 3 (HadCM3). These projections are broadly consis-
tent with those of other models used in ClimAID.



Agriculture

v’ Increased heat stress
Crop yield/quality and livestock
productivity suffer

v’ Increased weed and pest pressure
Earlier emergence
Greater overwintering potential

v' Opportunities to explore new

crops
Higher temperatures and longer
growing seasons

Projected Degree Days above 60°F Prior to Last Frost

Degree days
250
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As temperatures rise, plants flower earlier in the spring.
This can make them more vulnerable to damage from
late spring frost. Climate change has the potential to
exacerbate this vulnerability in Concord grapes grown
in New York State. The dotted blue line represents a
cumulative degree-day threshold that would lead to
bud break prior to the last spring frost for Concord
grapes in the Fredonia region. Years exceeding the
threshold would have a high risk of frost damage. As
the chart shows, under a higher emissions scenarios
(A2, green ling), this is projected happen much more
frequently in the later part of this century. These results
are broadly consistent with the other global climate
models used in ClimAID.



v' More heat waves
Increased A/C .... increased peak

energy loads Projected Changes in Peak Electricity Demand for Heating and
Cooling, 2020s (compared to current peak demand)

v" Increased water and air temperature and

Weather Station  Dectiees In Wi Bsckicty creass n oD s
- r Station in ricity  Increase in ricity
Sead Ievel rise Da‘nﬂﬂdingﬁED&s Demand in 2020s :
Decreased efficiency and cooling Buffalo 14-27 55-111
. t Rochester 9-18 B3-105
CapaCI y . Syracuse 19-37 B1-122
Vulnerable infrastructure Massena 510 7-15
Watertown 11-21 20-57
v’ Higher winter temperatures Albany 15-29 63126
. Poughkeepsie 12-25 72-145
Decreased heating demand NY City (LGA) 40-80 249-497
Perhaps affecting natural gas markets i 27-58 194-387

ClimAID global climate models project that average annual tempera-
ture will rise by 1.5 to 3.0°F in the 2020s compared to the
1970-1999 baseline period. An analysis of the sensitivity of energy
demand to these changes shows that while heating energy use will
decrease slightly, cooling energy use will increase much more.




Transportation

v Heavy precipitation

Street flooding and mass transit delays
v’ Sea level rise

Subways and tunnels at risk of flooding

Railways along Hudson vulnerable to flooding
Coastal roadways and interstates

v’ High temperatures
Increased AC needs on mass transit

Longer runways
Asphalt and train rail stresses




Telecommunications

v'Heat waves
Telecommunications systems
vulnerable to power outages

v'Heavy rain, flooding and sea level

rise
Increased vulnerability of
infrastructure




Public Health

v Increased temperature
Heat-related illness and death will
increase

Cold-related deaths decrease, but do  projected temperature-related deaths in NY county
not compensate

Additional deaths (A2 scenario)

v’ Worsening air quality (smog, wildfires, -l i
pollen) - oo
Increased cardiovascular and respiratory ™ ’
illness and death _—
v’ Vector-borne disease spread s climate continues to warn, heat:elated deaths are expected to Increase,
For example, West Nile Virus and Lyme o ot et et o 3016 10 2150 I N vonk oty
0 undertaken using 5 climate models from the set of ClimAID models under lower

(B1) and higher (A2) emissions scenarios. The results suggest that increases in
heat-related deaths will outweigh reductions in cold-related deaths, resulting in a
net increase in deaths due to climate change. The lower-emission scenario (B1) is
projected to result in substantially fewer deaths by the 2080s. The chart shows
the results from 5 models for the higher (A2) emissions scenario. These results
are broadly consistent with the other global climate models used in ClimAID.



Conclusions

v’ Success of NY’s response will depend on effective
adaptation strategies

v’ Climate change brings opportunities and challenges
Climate interacts with (exacerbates) existing stressors

v’ Sea level rise and coastal flooding greatest challenge
Affect multiple sectors and large populations

v’ Many adaptation needs can occur near term and at
modest cost
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