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Photo by Natural Lands

Climate Change Trends & Projections
FOR NATURAL LANDS PRESERVES



Introduction

* Climate Projections —_—

What future changes do
scientists expect to occur?

Information drawn from multiple sources:
» PA 2021 Climate Impacts Assessment
 Climate Explorer (web-based tool)

» Other scientific literature (reports and
peer-reviewed journal articles)
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Overview of Climate Trends and Projections
for Natural Lands Preserves
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Climate Explorer

a

The Climate Explorer

THE CLIMATE EXPLORER

Explore how climate is projected to change in any county in
the United States.

or click one of these cities:
New York City, NY Los Angeles, CA Anchorage, AK

Phoenix, AZ Houston, TX Honolulu, HI

New! Climate projection charts are now available for Hawai'i and U.S. territories.

O Aboutthedata ¥ «§ ~ (“

£ @ Df () GlobalChange.gov
N _wmoor— o NNAC i
RECLAMATION



Climate Explorer

4@ The Climate Explorer @ Aboutthissie o2

© Chester County, PA o)

BB Select one of the following for Chester County, PA

High-Tide Flooding =

Climate Maps P\ Climate Charts
Compare past and projected future conditions in your county. Check past and projected values for climate variables. :/r::wfluttf&?enumber of high-tide floods in the past and projected for
F Ready to plan for resilience? =

Resources from our partners can help you identify what matters to

your community and evaluate how climate change could affect it:
» Check your exposure to extreme events such as wildfires and
flooding
Il | I I I I | | I I « |dentify social vulnerabilities across urban areas

e » Get step-by-step guidance for completing a vulnerability

Historical Weather Data s Historical Thresholds Lt ARsesmaNt OrciAfing A Acton n:
Compare daily weather at local observing stations to long-term Check how often temperature or precipitation has exceeded user-
climate. defined values. Exp|ore p|anning tools =2

Region Based Station Based

= = [ o9 |aa Lo = c

Cards Home  Take action Climate Charts Climate Maps Historical Weather Data Historical Thresholds High-Tide Flooding



Climate Explorer
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€©  Chester County, PA
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Climate Models and Emissions Scenarios

Emissions scenarios are standardized descriptions of potential futures
and the pathway leading to them

RCP If we follow the RCP 8.5 pathway, ° RCP 8. 5 . H |g h -

= e emissions scenario
. will be needed. .
s (“business-as-usual”)
. e + REP-6-0-
RCP Not
- & * RCP 4.5 usually
s If we follow the RCP 2.6 pathway, available
| | .
2010 2050 2100 = Iessi:geig::tlon * REP-2:6-

Source: What are the RCPs? (CoastAdapt)



https://coastadapt.com.au/sites/default/files/infographics/15-117-NCCARFINFOGRAPHICS-01-UPLOADED-WEB%2827Feb%29.pdf

Important Considerations

e Trend direction Maximum temperature

« Magnitude of change
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Projected Trends % CHANGE BY 2100 @ Models vary
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Total precipitation

* Shifts in timing :
and/or variability .|||.| .I"l"‘
e "Il' I
» Scientific uncertainty



Important Considerations

* Trend direction Observed historical

» Magnitude of change 1771-2000

Projected Trends % cHANGE BY 2100 @ Models vary

A\ A 4 v - A AA

- Mid-Century
* Shifts in timing 2041-2070

and/or variability

Late-Century
» Scientific uncertainty 2081-2100



Air Temperature %

Compared to 1971-2000

Near-term (2011-2030)

= Observed (1971-2000) I
%

By Mid-Century:

+5.9°F increase in
annual temps in PA

+5.7°F in Chester Co.

*37

|
¥
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Mid-century (2041-2070)

End-of-century (2070-2099) +6.1°F in Luzerne Co.

Ty

43 - 47°F

47 - 52°F
" 52-56°F
56 — 61°F
61 — 65°F

Source: ICF 2021



Air Temperature %

Compared to 1971-2000

Near-term (2011-2030)

= Observed (1971-2000) I
%

By Late-Century:

+9.3°F increase in
annual temps in PA

+9.1°F in Chester Co.

*27
v e

Mid-century (2041-2070)

End-of-century (2070-2099) +9.6°F in Luzerne Co.

Ty

43 - 47°F

47 - 52°F
" 52-56°F
56 — 61°F
61 — 65°F

Source: ICF 2021



Extreme Heat %@

K\ Observed (1971-2000)

Mid-century (2041-2070)

End-of-century (2070-2099)

0-21 days

21-41 days
U 41-62 days
B 62-82 days
B 82-103 days

5.1 days over 90°F
13.3 days in Chester Co.

2.3 days in Luzerne Co.

Source: ICF 2021, Climate Explorer

By Mid-Century:

+32 days per year
(+625%) in PA

+32.1 days in Chester Co.

+19.1 days in Luzerne Co.

By Late-Century:
+60.4 days per year

(+1,184%) in PA
+78.3 days in Chester Co.

+60.7 days in Luzerne Co.




Precipitation

Seasonal Average Cumulative Precipitation

Observed Winter (1971-2000)

!

AR, 1

Observed Summer (1971-2000)

Mid-century Winter (2041-2070)

Mid-century Summer (2041-2070)

Compared to 1971-2000

By Mid-Century:

+8.4% increase in
annual precip in PA

+4.8% in Chester Co.

+4.7% in Luzerne Co.

155-207 mm (6.1-8.1 in)

207-259 mm (8.1-10.2 in)
© 259-312 mm (10.2-12.3 in)
B 312-364 mm (12.3-14.3 in)

- 364-416 mm (14.3-16.4 in)
Source: ICF 2021, Climate Explorer




Precipitation

Seasonal Average Cumulative Precipitation

Observed Winter (1971-2000)
452
o

AR, 1

!

Observed Summer (1971-2000)

Mid-century Winter (2041-2070)

Mid-century Summer (2041-2070)

Compared to 1971-2000

By Late-Century:

+11.5% increase in
annual precip in PA

+12% in Chester Co.

+12% in Luzerne Co.

155-207 mm (6.1-8.1 in)

207-259 mm (8.1-10.2 in)
© 259-312 mm (10.2-12.3 in)
B 312-364 mm (12.3-14.3 in)

- 364-416 mm (14.3-16.4 in)
Source: ICF 2021, Climate Explorer




snow ____________ [&

Present day (1990-2005) Mid-century (2026-2035) End-of-century (2071-2080)
Bourgoin snow freq days/year Bourgoin snow freq. days/year

days/year Bourgoin snow freq.
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Across the Northeast, fewer days per year when snowfall occurs

Source: ICF 2021



* 60-70% decline in snowfall by

mid-century; 100% decline by
late-century

e Decreased extent and duration
of snow cover

* Increased proportion of winter
precipitation falling as rain,
contributing to earlier
snowmelt

Source: ICF 2021, Alder & Hostetler 2013



Extreme Precipitation %%%

Observed (1971-2000) | Mid-century (2041-2070) End-of-century (2070-2099) |

, t ’ 13-17 days
g 17-22 days
\ ’ 22-26 days
* B 26-31 days
- 4 . o ‘ -
‘ | 31-35 days

2.5 days per year with .
- : By Late-Century:
extremely heavy rain By Mid-Century y y

(event that occurs less +3.5 days/year (+42%) +4.2 days/year (+69%)
than 1% of the time) in PA in PA

13% increase in average 20% increase in average

1.2” average amount
amount to 1.3” amount to 1.4”

for these events

Source: ICF 2021



Extreme Precipitation %%%

Observed (1971-2000) ’
i g

Days over 2” of rain:

0.8 days in Chester Co.

0.5 days in Luzerne Co.

Mid-century (2041-2070) | End-of-century (2070-2099) |

13-17 days
17-22 days
22-26 days
B 26-31 days
' 31-35 days

By Mid-Century: By Late-Century:

+0 days (+0%) in Chester +0.4 days (+50%, to 1.2
Co. days) in Chester Co.

+0.1 days (+20%) in +0.4 days (+80%, to 0.9
Luzerne Co. days) in Luzerne Co.

Source: Climate Explorer



Consecutive Dry Days

Jan

2025 10th Percentile 2055 10th Percentile

w— 2025 50th Percentile
w— Baseline 1985

2085 10th Percentile
- = = = 2025 90th Percentile - - - - 2055 90th Percentile - - - - 2085 90th Percentile
2055 50th Percentile s 2085 50th Percentile

Feb Mar Apr May June Jul Aug Sep Oct

11% increase in consecutive dry days

statewide by the end of the century

Nov

Dec

7

0.0
-0.8
-1.6
-2.4
-3.2
-4.0
-4.8
-5.6
-6.4

Decreased soil moisture

Source: ICF 2021



* 0.2% increase in the area of
the state that burns each year
(from historical average of o
0.6% area) i

RN IR TR, T T — g

* Greater risk in Chester County
compared to many other

areas of the state

i, E, Garmin, Intermap, increment P Corp., GEBCO, USGS, FAO, NPS, NRCAN, GeoBase, IGN, Kadaster NL, Ordnance Survey, Esri Japan, METI, Esri China (Hong Kong), (c)

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
Climate Toolpox, Data: MC2 - MACAv2-PRISN w/ Fjre Suppressjon
Source: Hegewisch et al. 2022



Climate Change Projections for Tree Species

Subregion 5: Piedmont

LOW CLIMATE HIGH CUMATE LOW CLIMATE HIGH CLIMATE
CHANGE (RCP a5} CHANGE [RCP 8.5) CHANCGE (RCP 5.5| CHANGE (RCP 1S
HABITAT HABITAY HABITAT HABITAT
SPECIES ADAPT ABUN CHANGE CAPABILITY CHANGE CAPABILITY SPECIES ADAPT ABUM CHANGE CAPABILUTY CHANGE CAPABILITY
Amercan basswood . - B A 'y A Panut midkory . . F'y A e A
American beech . - A A 'y A Pnoak” - - A v A v
Amerianelm - - A el A 4 Pachpine B = & v x. v
American hoenbeam® - - v A Past oak + * ol
Bald cypress . * * Quaking aspen . - v v v v
Bigtcoth aspen . - v o o v Red maple - A bt A
Eitternut hickary® = S & 4 4  Rod mubemy = ¥ v y =
Black cherry - - VY V  Redbay * K
Black loast™ . . A A Sassalras® . . A Ay A Fal
Black oak . . o A “ A Scarlet osk . . B A - A
Black walnut” A W e o V___ Shxgborkhickory . . A A E.
Black willow* =i > L V___ snoicafpire - X &
Rlackgum + . A A & 4 Siluar mapre” - A A
Blatkjock ask + * * Sagar meple + . A A B A
Loxelder® l . A A Svamp tupelo - * *
- H ] g Cnerrybark oak - * * Ssamp whitc oxk* . - x v v v
Physiographic Regions of Pennsylvania chmtac ook P e T I R
Comman persimmon™ 4 - ' A Saeelbiay . A ,
- 1 - Western Allegheny Plateau e sy R = $ T — = = =
: : : Lastern receedar . . A A K A Virging gire . - Y A A A
2 - Erie and Ontario Lake Plain T R T B T = S =
2 Flrmwring coguand - - ry 4 & 4 Wiater tupedn - * *
l - 3 - Northern Allegheny Plateau o = = B s v = v = v
g Hackberry | - v v White oax | . 'Y A ~ A
4 Rldge and Valley Jack pine + - v o v v White sproce . - hd b4 o v
- 5 - Piedmont Labloily pine - - A A a A winged elm . > Se —NeT o
Mockemut Nckory - . o FaY S Fa Yellow birch . - v Vv
Ej 6 - Coastal Plain Noethern g cak } . A A A Yellove-paplar t . A v
' O=age-crange o ST R : ¥

Source: NIACS 2022



Plant Hardiness Zones
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Source: Matthews et al. 2018



Questions?

MAN-ON-A-DESERT-ISLAND CARTOONS

— —
™ HoW CLIMATE CHANGE WILL AFFECT
dapt



