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= Overview of our approach to modeling
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Potential Changes in Birds

cEnEEsERaEEEs ;‘

iSssscis-ERuugeuanuag’”
PEFPELI PO E T ECPEREE] F
AsEulivsalisiiayagyse ;~
:.5E=Ku§3:!!lllli‘=l!a a
-}suanﬁs.lllll“nh 4
EERNR PR TR T B
MERTH T ITLES
ffasfulisfsiisiansicl
s.85:55.4Ba8ushusns
P22 2E22222222

EEERbEIReRRERERORREN: -

§3:53REEEEREEEESESE

E¥.28-BE.HExBundusnscl’”

ugHuiP. BUsHERSunS T
FIFERERSARRARAERIES i

Biological Effects in N Wisconsin Biological Effects (2) Biological Effects (3)

The above conditions will result in some fairly dramatic ! . .
y = Some species, like red maple, have relatively greate

biologic effects : biological capacity to deal with disturbance and oth = Fragmented habitats slow the potential for: unassisted
= For 73 modeled tree species, most will have their changes, and will likely do much better than the mc migration of: species (MU)
suitable habitat shift north (LU) predict (MU) converse = Rare species are much more difficult to model, but som
= 21 species were modeled to increase habitat, 19 = Changes in species composition could happen quick proportion of them will' be more severely threatened wi
decrease, 6 no change, and 27 may have habitat move disturbance) or, more likely, slowly, as trees live a |  climate change (LU)
in from the south (HU) and there will long lag times (HU) = Of the 77 forest and shrubland birds currently or with
= Some key dominant species, like sugar maple, balsam = There could also be niche gaps open up during tran pote.nﬁallfuture_ Babita I iz region), 25 iy Leirgs
fir, paper birch, and aspen, are likely to decline in S will evite honrativa ives along with naf decllpes in habitat, 13'show Iarg_e increases, and 14
habitat (MU) invaders (HU) SR species may have habitat moye into the region.

= Many of the ‘loser’ species show associations with bore
forest tree species (e.g. evening grosbeak and mournin
warbler) that are projected to decline in the region.

= Major associates of 11 of 12 forest types could see
declines in habitat, with only the oak-hickory type
increasing (HU)



Challenges of modeling species
Impacts of climate change

Bottom line: we need to incorporate different
approaches to quantify and “whittle away” at
uncertainties to develop ecologically informed
projections — modeling is a key tool to do this




Our Approach: Climate Change Impacts on Species
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Assembling responses

Forest I“"e(rl':t:[(;\r)y and Analysis o Extract FIA plot data by State

e Calculate Importance Value (1IV)

‘ for each species (basal area &
no. of stems)

* Aggregate plots to 20x20 km grids
(approx. 10,000 cells for eastern US)
Our Approach: Climate Change Impacts on Species
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White Oak Importance Value and Little’'s Bnd

P Quercus alba

White Oak Bnd
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Tree species predictors

IPCC
Current Carbon

Emission
GCMSI 2100 gcanarios

e 7 Climate
HadCM3 16 (High)

¢ 9 Soil Classes GFDL
«13 Soil Properties pcm Bl (Low)

o5 Elevation
e 3 Land-use
e 1 Fragmentation Index

38 Predictors

Alfi + HadCM3 (HadHi) — Most extreme

Bl + PCM (PCMLo)— Least extreme

Had+GFDL+PCM/A1fi — Ave Hi

Had+GFDL+PCM/B1 — Ave Lo



Modeling species habitats
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Our Approach: Climate Change Impacts on Species
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Tri-Model Annroach

Helps understand

relationships, and
map drivers

Single Decision Tree

2/3 random sampling of observations for each tree
30

> decision
trees

use 30 decision trees to assess variability among individual tree models
- a measure of model reliability

Random sampling + randomized subset of predictors for each tree
1000

> decision
trees

Random Forests

best for prediction without overfitting




Important!

a With these DISTRIB models, we are
predicting potential suitable habitat by
year 2100. We are NOT predicting where
the species will be at that time, as great
lag times are involved in tree species
migrations.

= \We attempt to get at the potential
movements over the next 100 yrs with the
SHIEFT model.



USDA United States Depanfnenl of Agriculture
am Forest Service

Northern
Researcnistation =t
—
You are here: MRS Home / Tools & Applications / Climate Change Atlas / Tree stlas

Climate Change Tree Atlas (A spatial Database of 134 Tree Species of the Eastern USA) Cl lmate

Anantha M Prasad, Louis R Iverson, Steve Matthews, Matt Peters

JSDA For , Northern arch Station, De . Ohio : Change

: Atlas Background : What'sNew : Citations : Credits : : atlas Help : Other Links (DropDownMenu)

[able of 134 Tree Species: Model Reliability: @ High (O) Medium @) Low | A"'l
[Click Table-Header-Link to Sort by that Column - Ascending/Descending) ‘ . O . | ree as

Reliability Spp. # Common Name Scientific Name ; 134 Species Combined/Compared
(@] 951 American basswood Fifia americana
. 531 American beech Fagus grandifolia
O 421 American chestnut Castanea dentata R o
Combined Species Northern
(@] 972 American elm thmus americana Outputs f INOTINELIL _
ulpu ResearchiStation
. 591 American holly Hex opaca 5
(@] 391 American hornb I d Carpinus carofiniana
O 935 American mountain-ash Sorbus americana
= S Summary of le (Acer saccharum) pick Another species
. 43  Atlantic white-cedar Chamaecyparis thyoides .
Predictors

= = S Species 1iiul llldl.%on External Species Links

Family: Aceraceae Silvics Manual: Click here for sugar maple

Guild: persistent, slow-growing understory tolerant

Functional Lifeform: large deciduous tree Plant Photos: Photos of the tree in USDA Plants Database

Life History and Disturbance Response | Google Earth: View current and modelled sugar maple

Research Products (IMPORTANT: Read this first)

pproach: Climate Change Impacts on Species Current Distribution Modelled Future Habitat
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Sugar Maple




Sugar Maple — 1990, 2039,
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Avg. of 3 GCMs - Low
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Mean Center Potential Movement

Two points:
1. Emission
levels make
big
difference
2. Species will
change
individually

Direction and

distance (km) movement




| essons Learned

Separate the discussion of potential changes In
suitable habitat from that of potential
species range changes within a certain time
frame.

Our Approach: Climate Change Impacts on Species
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Randomkorest based
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How much of the new suitable habitat
might get colonized in 100 years?

Quercus falcata var. falcata jj Probability of colonization, 0-100%o, 100 yrs

g

Current
Range

Zoomed SHIFT

*For 5 species, less than 15% of new
habitat would have much chance of
getting colonized

pal
A ¢

] [ s

-Large lag effect — suitable habitat
1 changes much faster than species can
migrate

Forest Density Transects



Lessons Leared
Caonsider variations in disturbance, biology, and
maodel’Issues on each modeled Species.

m No model, statistical or otherwise, can include all
the biological or disturbance factors that may.
influence a species’ response to climate change

s Need a method to Incorporate other influences —
mOdIfylng factors Our Approach: Climate Change Impactson Species

m Glean literature and generate
a scoring system to rate
21 factors
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Red Maple
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MoedIIRg FaCtor SCOrES

For selected species
Median = 0, scaled -3 to +3

O Disturbance
O Biological
i ] T
blg eastern SWE 3

Species may do worse than modeled Species may do better than modele
Depends also on species mix



Our Approach: Climate Change Impactson Species

= Convergence of multiple models
e.g., Nielson et al. (MAPPS, MC1)
Mladenoff et al. (LANDIS-II)

s Documentations of species changes
e.g., northward or elevation expansions,
changes in forest types

m Other surrogate ways to determine possible trends
E.g., Woodall et al. (FIA data) %



Forest Ecology and Management 257 (2009) 1434-1444

: : : : i ¥
S e Contents list lable at S D t " "
h;? -fiv-. % ontents lists available at ScienceDirec et
f-f’ 3‘ FOTESt ECOlogy and Mallagen]ent lmm“gi“m

E 1 \,l \ “ 1-\ journal homepage: www.elsevier.com/locate/foreco

An indicator of tree migration in forests of the eastern United States

C.W. Woodall®*, C.M. Oswalt®, J.A. Westfall ¢, C.H. Perry?, M.D. Nelson ?, A.O. Finley ¢
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37 of 40 species have general tendencies in agreement with our models



Ihe "IViedel Forest” Project

Chequamegon/Nicolet National Forest




Expected growing season changes

for northern Wisconsin
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in precipitation = more physiological stress on biota
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Potential Changes for

Tree Species

s Evaluated 73 species from the region

= Put in to 8 classes of impacts
s Class 1: extirpated (1 species)
s Class 2: large decrease (12 species)
s Class 3: small decrease (6 species)
s Class 4: no change (6 species)
m Class 5: small increase (4 species)
s Class 6: large increase (17 species)
s Class 7: new entry-high and low emissions (11 species)
s Class 8: new entry-high emissions (16 species)

= Score each species for modification factors to help
managders interpret potential impacts and suggest
adaptation strategies =» l.arge tables!



L) E [ u] E F G H | J K L I I ] F Q F s W # )
Fl&.num Common.fame Scientific.Mame Fla.0ce Cur.Occ PCMIo) AVEIR.C AYVERL.D HADK.C Mod. R Cur.wl PCMLo AYELo.! AYVEhiw HADhy PCMIol AVEIo.F AVEhF HADWF class  SuitHabl SuitHab

95 BlackSpruce Picea mariana 128 173 BT 43 38 41 MBE- 434 Fi] 42 36 3 017 010 0.08 0.09 LgDec  HL-- HH--
12 BalzamFir Abies balzamea 151 173 103 95 Ta 73 MB+ 339 238 132 83 93 0.24 013 009 003 LgDec  HL-- HH--
376 PaperBirch Betula papurifera 213 224 201 139 170 173 MB+ 1228 5ET 471 150 153 046 0.38 01z 013 LgDec  HL- HH--
371 YellowBirch Bietula alleghaniensi 182 197 138 m il BT MPB+ 358 170 104 56 54 0.48 0.29 0.6 015 LgDec  HL-- HH--
261 EasternHemlok Tsuga canadensis 126 162 m s 38 38 MR- 233 176 L] 39 39 0.76 0.4z iy 017 LgDec  HL- HH--
746 EHuakingAspen Populus tremuloide 216 228 213 218 218 219 MB+ 2328 1322 1283 432 439 0.45 0.44 0.6 017 LgDec  HL- HH--
241 Morthern'hiteCedar  Thuja occidentalis 134 197 195 15 124 126 MBE+ LT 208 173 134 135 045 030 023 023 LgDec  HL-- HH--
742 Bigtoothfspen Populuz grandident. 195 223 222 | 155 142 MR- 439 458 244 13 12 032 063 0.26 0.24 LgDec HLOD HH--
318 SugarMaple Acer zaccharum 20 223 228 226 226 228 MR- 2022 1324 153 BB E05 068 057 032 030 LgDec  HL- HH--
94 ‘whiteSpruce Picea glauca 13 146 127 125 100 101 MRO 203 103 103 T T4 0.5 054 0.29 029 LgDec  HL- HH--
543 BlackAzh Fraxinuz nigra 138 228 223 223 216 215 MR- 856 B2 530 438 445 070 06e 0.5 052 LgDec  HL- HH-
1 Tamarack Larix laricina 142 212 131 133 124 183 MR+ 415 323 293 218 221 078 1| 053 053 LoDec  HL- HH-
BO01 Butternut Juglans cinerea 42 27 47 E& i] 0 MR- 17 37 i) i] 1] 213 347 0.0 000 SmOez HL:++  HHE
129 EasterniwhitePine Pinus strobus 124 224 218 213 4 150 MB+ 452 463 546 148 142 1.02 121 033 0.32 SmOec HLO HH--
316 Redhdaple Auzer rubrum 224 228 228 226 226 226 MR+ 2065 1288 B73 17z 103 0.9 0.81 057 053 SmOec HLO HH-
377 RockElm Ulmus thomasii 53 50 37 33 35 38 MR- 32 24 26 13 17 0.78 0.81 059 052 Smbec HL- HH-
105 JackFine Finus banksiana 1] 175 187 202 =] 202 MR+ 13 470 a00 a2 403 073 024 nE2 063 SmDec HLO HH-
™ BalsamPoplar Populuz balzamifer. E4 a3 45 52 T3 127 MB- # 28 v 53 114 0.4 045 072 140 Smbec HL-- HHQ Losers
TE3 Chokecherry Prunus virginiana -] 95 105 144 21 26 MR- 1] 7 12 4 T 118 180 0.07 010 MoChg HL. HH--
125 RedPine Pinusz resinoza 140 213 219 212 130 193 MRO 473 Biz 543 b | 09 1.08 115 0.EE 065 MaChg HLOD HH-
833 MarthernFedOak Guercus rubra 138 224 228 226 226 228 MR- 832 1069 1237 738 EER 128 148 0.29 0.80 MaChg HL. HHQ
809 MarthernPinOak Guercus ellipzoidali: 83 134 70 132 128 131 MRO 236 249 307 216 e 108 130 0.4z 054 MaChg HLO HHQ
951 AmericanBasswood  Tilia amerizana 136 228 228 226 226 225 MRO B31 T3 847 B3 EBE1 113 134 110 105 MoChg HL+ HHO
544 Greenfsh Frazinus pennsylvar 55 162 162 173 216 217 R0 418 283 34 G0z 521 068 0.8z 121 125 MoChg HL- HH+
54 whitefsh Frazinus americana 1] 209 223 226 226 225 MR-+ 282 443 405 443 431 157 144 157 163 Sminc  HL+ HH+
701 EasternHophornbearr Ostrya virginiana 144 223 224 226 226 224 MED 294 326 Hz 457 477 11 140 166 162 Sminc  HL+ HH- L]
391 AmericanHornbeam  Carpinus carolinian: L 18 iGl 173 197 197 MRD 104 158 163 174 175 145 1449 1E0 1E0 Smine  HL+ HH- Galners
972 AmericanElm Ulmus americana 204 224 228 226 226 228 MR- 1] 1] 1] ] 12 0.00 0.00 MA 1A Sminc  HL+ HH-+
TE2 BlackCherry Pruruzs serotina 177 222 228 226 226 228 MR- 362 1054 a2 550 413 29 2.7 152 116 Lglne  HL++  HH-
823 BurQak. Gluercus macrocarp 93 167 215 226 226 225 MRO 358 545 E45 T9E a70 152 180 222 242 Lglnc HL. HH«+
53 AmericanBeech Fagus grandifolia 32 =1] 73 162 162 157 ME- EE 212 185 155 151 323 282 237 231 Lglne HLss  HH+s
802 whiteOak Guercus alba 93 141 228 225 225 228 MR-+ 328 850 932 329 862 259 302 283 263 Lalnc  HLes  HH++
402 BitternutHickarny Carya cordiformis 53 35 1BE 2m 226 225 MR- il 212 285 302 302 263 353 374 374 Lol HLss  HH++
837 BlackOak Guercus velutina 38 104 228 226 226 225 MBE-+ 182 E10 £33 335 338 376 4.30 B13 E15 Lgine  HLs+  HH++
313 Bouelder Acer negundo 14 100 123 226 226 225 MRO 127 298 430 | 247 2.38 339 563 BEE Lglnc  HLs+  HH++
204 SwampwhiteOak Guercus bicolor 12 12 43 53 11E 16 MR- 12 21 3z 88 83 172 2.E1 727 E24 Lglnc  HLss  HH++
407 ShagbarkHickory Carya ovata ] B4 163 157 220 225 MRO L] 404 hz4 435 467 £.29 8.94 345 T5E Lglnc HLss  HHs++
37 SilverMaple Acer zaccharinum A 102 73 22z 226 225 MRO a0 388 533 ga2 353 4.3 T4z 852 872 Lalnc HLes  HHs+
922 BlackWillow Saliz nigra A ] 194 22z 226 228 MR- 44 194 20 440 468 441 .02 9.98 1055 Lalne  HLss  HHs+
975 SlipperyElm Ulmus rubra 4 B2 177 224 226 225 MRO 28 34 461 [ 73 838 1227 429 4.76 Lalne  HLss  HH++
742 EasternCottonwood  Populus deltoides 9 45 156 217 226 228 MR- 23 140 287 551 [l A5 1222 2347 2273 Lane  HLss  HHs+
E41 O=agelrange MMaclura pomifera 1} T 38 a4 218 225 MRO 4 22 G4 216 213 f.45 1603 5340 5473 Lalnc  HLses HH-++
E% EasternRedCedar Juniperus virginiana ] 12 1BE 223 226 225 MRO 18 287 Taz 1376 1330 1218 4451 a7 28426 Lgine  HLs+  HH++
B2 BlackWalnut Juglans nigra 2 8 161 220 226 225 MRO 2 226 389 B12 BOZ 13083 22483 35361 34833 Lghnc  HLs+  HH++
462 Hackberry Celtis occidentalis 2 10 12 136 226 225 MRO 1] 210 428 732 744 BO404 123237 210560 214155 Lgine  HLs+  HH++
830 PinOak Guercus palustris i] E 4+ El 154 158 MRO 1] 23 42 189 1BE & s A A fewEntE HL  HHR
331 OhioBuckeye fesculus glabra ] 1] 13 EQ 144 34 MR 1] 5 42 15 ET MA M 1A 1A MewEntE HLM - HHM
373 RiverBirch Eetula nigra 3 3 20 E7 108 141 MR- 1] 0 45 T 0 Ma M 1A 1A MewEntE HLM - HHM
901 BlackLocust Fiobinia pzeudoaca 2 4 122 138 226 228 MR- 1] 104 187 469 BE0 MA M 1A 1A MewEntE HLM - HHM
931 Sassafraz Saszzafras albidum ] 1 1] a5 177 179 MR- 1] 24 51 172 176 Mo M 1A 1A MewEntE HLM - HHM
402 PigrutHickory Carya glabra ] 1 B2 ar 129 198 MR- 1] 44 57 17 178 Na M 1A 1A MewEntE HLM - HHM
E32 Redmulberry Iorus rubra 1 1] a3 120 226 228 MR- 1] a4 280 E7S T WA o A A MewEntE HLIM - HHR
4591 FloweringDogwood — Cornus Horida 1] 1] il a3 160 165 MR+ 1] 1 A5 1EE 162 MA [ MA MA MewEntE HLM HHM
552 Honeylocust Gleditsia triacantho: i] 2 BT 140 226 225 MR 1] 43 123 432 443 hA s A A fewEntE HL  HHR
E21 ‘ellowFoplar Liricdendron tuliperf 1] 1] 15 i} 95 103 MR+ 1] 4 2 B4 T3 Ma [ MA MA MewEntE HLM HHM
408 MockernutHickory  Carga tomentosa 1] 1 2B 44 152 167 MR+ 1] T 21 136 E MA kA MA MA MewEntE HLM HHM
404 Fecan Carya illinoensis ] 1] 1] ] a0 bE MR 1] 1] ] 20 32 0.00 0.00 Ma 1A MewEntk HLE HHM
921 Peachleafuillon Saliz amygdaloides 17 1] 1] ] 27 50 ME: 1] 1] ] 24 =x] 0.00 0.00 Ma 1A MewEntt HLE HHM
402 BlackHickary Carya texana ] 1] 1] 1 152 161 MB- 1] 1] ] 143 166 0.00 0.00 Ma 1A MewEntt HLE HHM
TEE wildPlum Prunus americana 2 4 5 21 192 195 MR- 1] 1] 4 157 &1 000 Ma 1A 1A MewEntt HLM - HHM
452 MarthernCatalpa Catalpa speciosa 1} 2 0 1} il 20 MR- 0 0 1} [} 12 0.00 0.00 mA A MewEntt HLE HHM
806 ScarletOak Quercus cocainea 1] 1] 4 T 6 TE MR+ 1] 1 1] 3] Bl A 0.00 Ma M MewEntk HLM HHM~
T3 Sycamore Flatanus occidental 1] 1] T T 17 1890 MRD 1] 1 1 1 167 MA kA MA MA MewEntk HLM HHM’A
461 Sugarberry Celtis laewigata 1] 1] 1] 1] 44 EY IR0 1] 1] 1] 2B 37 0.00 0.00 A MA MewEntt HLE HHM’A
826 ChinkapinOak Guercus muehlenbe i] 1] E 35 226 225 MRO 1] 1] 18 n 223 0.00 kA 1A 1A MewEntt HLM  HHR
817 ShingleOak Guercus imbricaria i] 1 2 37 152 154 MRO 1] 1] 21 138 143 0.00 kA 1A 1A MewEntt HLM  HHR
471 EasternFedbud Cercis canadensis ] 1] 1 27 218 225 MRO 1] 1] 9 i | 238 000 Ma 1A 1A MewEntt HLIM - HHM
835 PoztDak Guercus stellata ] 1] 1] 0 226 228 MR- 1] 1] 1 G448 TE1 000 Ma 1A 1A MewEntt HLM - HHM
824 BlackjackOak Guercus marilandic: ] 1] 1] 1 21 221 MRO 1] 1] ] 244 36 0.00 0.00 Ma 1A MewEntt HLE HHM
521 CommaonPersimmon Dicspyros virginian: 1} 0 0 1} el T4 MRO 0 0 1} il 45 0.00 0.00 mA A MewEntt HLE HHM
£93 Blackqum ] 2 3 4 46 47 ME- 1] 1] ] 24 25 0.00 0.00 Ma 1A MewEntt HLE HHM
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Large Decreasers (Cl. 2)

Future:Current Ratio Modification Factors
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lLarge Increasers (Cl. 6)

Future:Current Ratio Modification Factors
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New: Migrants; lew: erhigh
emissions (Cl. 7)

Future:Current Ratio Modification Factors
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Overallfnakitat clhiange: for 7
SPECIES Jroups by

GCM/emission

Current ChanFe in

Habitat Habitat
species habitat total PCMlo Hadhi
balsam fir 4.8 -3.6 -4.4
aspen 16.8 -8.2 -14.3
paper birch 6 -3.3 -5.4
jack pine 3.1 -0.8 -1.5
white and red pine 4.7 0 -2.9
all oak 10.5 6.8 11.3
northern hardwood 17 -3.1 -10




SHIFT (preliminary):Black oak potential migration by 2100
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Potential Changes in Forest Birds e Nootronioal Fost w1311 ofa6  o081sNuch

Red-eyed Vireo Neotropical Forest
Short
American Goldfinch distance Shrubland  High 185.3 0.675 1NoChg

common name migratory guild Habitat guild ModRel Current High em ratio Low em ratio class Common Yellowthroat Neotropical Shrubland High 186.9 0.693 0.996 NoChg
. T L D0 i s o covped Chickadee Resident  Forest  HWigh 176 0.714  0.889NoChg
Dark eyed junco Shoheuistanee ch :.-st - ‘nigh 15.8 0.038 0.271LgDec Rose-breasted Grosbeak Neotropical Forest High 185.2 0.749 0.927 NoChg
House Wren Neotropical Shrubland  High 163.9 0.792 1.097 NoChg
Wood Thrush Neotropical Forest High 107.7 0.889 0.998 NoChg
Evening Grosbeak Short distance Forest High 27.6 0.043 0.165 LgDec Indigo Bunting Neotropical Shrubland High 177.5 0.953 1.033 NoChg
Winter Wren Short distance Forest High 75.1 0.062 0.181 LgDec Warbling Vireo Neotropical Forest High 130.5 0.958 1.107 NoChg
Hermit Thrush Short distance Forest High 99.3 0.092 0.222 LgDec White-breasted Nuthatch Resident Forest High 126.8 0.986 1.136 NoChg
Mediu
Black-throated Green Warbler Neotropical Forest High 77.9 0.105 0.235LgDec ;eto"::::;aet:d Vireo NeOtrOp'cNFooreSt h a n e 88 0.995 1.083NoChg
uby-
Canada Warbler Neotropical Forest High 47.6 0.116 0.228LgDec Humymingbird Neotropical Forest o g 62 1.016 0.894 NoChg
Magnolia Warbler Neotropical Forest High 33.8 0.126 0.235LgDec Downy Woodpecker Resident Forest o 123 1.031 1.058 NoChg
Purple Finch Shoi idis. W 27 . ¥ bl it g “a9 0.128 0.31LgDec Short
Yellow-rumped Warbler Short distance Forest High 94.3 0.146 0.27 LgDec Brown Thrasher distance Shrubland High 145.4 1.1 1.099 NoChg
Mediu Mediu
Blackburnian Warbler Neotropical Forest m 53.9 0.157 0.24LgDec Least Flycatcher Neotropical Forest m 33.5 1.155 0.989 NoChg
Red-breasted Nuthatch Short distance Forest High 89.4 0.161 0.35LgDec
White-throated Sparrow Short distance  Shrubland High 124.6 0.161 0.307 LgDec Mediu
Yellow-bellied Sapsucker Short distance  Forest High 105.5 0.162 0.357 LgDec Northern Parula Neotropical Forest m 40.7 1.219 0.22NoChg
Nashville Warbler Neotropical Shrubland High 118.8 0.166 0.34LgDec Short
Veery Neotropical Forest High 163.5 0.169 0.394 LgDec Eastern Towhee distance Shrubland High 79.9 1.239 1.275NoChg
Mourning Warbler Neotropical Shrubland High 132.7 0.19 0.362LgDec Short
. Field Sparrow distance Shrubland High 79.8 1.938 1.984 Lginc
Brown Creeper Short distance Forest xed'“ 25.8 0.211 0.451 LgDec Ly el gl A e ) L) eI
. Eastern Wood-Pewee Neotropical , Forest :ﬂ 39.7 2.456 1.717 LgInc
Golden-winged Warbler Neotropical Shrubland medlu 70.1 0.241 0.444LgDec Northern‘ Cardinal ReSident. Lalrllge q ECﬁea %9 2.495Lelnc
Yellow-billed Cuckoo Neotropical Forest High 33.7 4.1 2.207 Lginc
Black-and-white Warbler Neotropical Forest High 118.8 0.247 0.423 LgDec Mediu
Blue-headed Vireo Neotropical ~ Forest High 47 0.248 0.386LgDec Blue-winged Warbler Neotropical Shrubland m 3.8 6.527 7.502 LgInc
Mediu Red-bellied Woodpecker Resident Forest High 17 7.68 5.886LgInc
Northern Waterthrush Neotropical ~ Forest m 42.2 0.25 0.438LgDec Blue-gray Gnatcatcher  Neotropical Forest High 4.7 16.096 7.012Lginc
Clay-colored Sparrow Neotropical Shrubland High 116 0.285 0.277 LgDec Prairie Warbler Neotropical Shrubland High ONA NA NewEntBoth
Broad-winged Hawk Neotropical Forest Low 59.8 0.313 0.497 LgDec Tufted Titmouse Resident Forest High ONA NA NewEntBoth
Ruffed Grouse Resident Forest Low 42.5 0.255 0.722 SmDec Prothonotary Warbler Neotropical Shrubland Medium  ONA NA NewEntBoth
Black-throated Blue Warbler  Neotropical Forest High 7.9 0.336 0.531SmDec Acadian Flycatcher Neotropical Forest Medium ONA A NewEntBoth
Ovenbird Neotrr*zal  For xt High 167.8 0.337 0.615 SmDec Kentucky Warbler NeotropltN ew E utry =0 Botﬁ‘ NewEntBoth
Yellow Warbler Neotr. ;.c.| S.adallar.” g 2ro. 0.339 0.906 SmDec Hooded Warbler Neotropical Forest Medium 0 NA NA NewEntBoth
Song Sparrow Short distance Shrubland High 187.8 0.377 0.991 SmDec Blue Grosbeak Neotropical Shrubland ngh ONA NA NewEntBoth
American Redstart Neotropical Forest High 129.5 0.383 0.658 SmDec White-eyed Vireo Neotropical Shrubland High ONA NA NewEntBoth
Pine Warbler Short distance Forest High 65.8 0.413 0.539 SmDec Carolina Wren Resident Shrubland High ONA NA NewEntBoth
Black-billed Cuckoo Neotropical Forest High 101.2 0.482 0.801 SmDec Chuck-Will's Widow Neotropical Forest High ONA 0 NewEntHi
RESE Summer Tanager Neotropical Forest High ONA 0 NewEntHi
Pileated Woodpecker Resident Forest m 93.4 0.612 0.617 SmDec

Worm-eating Warbler Newcffrltry Law H ighA E m ismls

Yellow-throated
Warbler Neotropical Forest Low ONA 0 NewEntHi

Datmntad Diintina Namtvranmiecral Chviihilamad LWicakh N NA N NaoswarCwmdLld:




Large Decreasers (Class 2)
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Yellow-hilled Cuckoo Red-bhellied Woodpecker
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Biological Effects irNAAiseconsin

The above conditions will result in some fairly dramatic
biologic effects :

s For /3 modeled tree species, most will have their
suitable habitat shift north (LU=Ilow uncertainty)

s 21 species were modeled to increase habitat, 19
decrease, 6 no change, and 27 may have habitat moyve
In from the south (HU=high uncertainty)

s Some key dominant and iconic species, like sugar maple,
balsam fir, paper birch, and aspen, are likely to decline
In habitat (MU=medium uncertainty)

s Major associates of all forest types, except oak-hickory,
could see declines in habitat (HU)



Biclegical Effects (2)

s Some species, like red maple, have relatively greater
biclogical capacity to deal with disturbance and other
changes, and will'likely' do much' better than the models
predict; others, like balsam fir, will likely dorworse (MU)

s Changes in species composition could happen guickly (Vvia
disturbance) or, more likely, slowly, as trees live a long time
and there will long lag times (HU)

= [here could also be niche gaps open up during transitions
which will invite non-native invasives along with native
invaders (HU)



Biclegical Effects (3)

Fragmented habitats slow the potential for unassisted
migration of species (MU)

Rare species are much more difficult to model, but some
proportion of them will be more severely threatened with
climate change (LLU)

Of the 77 forest and shrubland birds currently or with
potential future habitat in the region, 23 show large
declines in habitat, 13 show large increases, and 14
species may have habitat move into the region.

Many of the ‘loser” species show associations with boreal
forest tree species (e.g. evening grosbeak and mourning
warbler) that are projected to decline in the region.



Ecoesystem Vulnerabilities

The potential changes in species composition may thus lead to
a number of ecosystem vulnerabilities:

s LLowland hardwood forests (presently dominated by: black
ash) will be disrupted from drying and especially the emerald
ash borer, and probably converted to red maple (MU)

= |.owland conifer forests (e.g., balsam fir), may. be stressed
more by dry late summers, disrupting that entire ecosystem
(HU)

s Several ecosystems with species that have been recently.
declining (e.g., hemlock, paper birch, white spruce) will
likely continue to decline (LU)



Guidelines ferrapplying. our
MeGElNg appreach

With climate change predictions, plan for the worst
(highremissions) and encourade Iower emissions.

Pay attention to the reliability of each species model
— and regardless, there still' will be errors!

Use these models as guidelines for regional trends
and learn which species are in, or could be in, your
location now — they may provide a regional context
for finer scale modeling and experiments

Use modifying factors to help understand the
potential for change for each species

Concentrate on the factors you can do something
about and the management implications relevant toe
those species



Management implications

Potential management implications resulting from the above
trends are many, a few off which include:

s Special attention to encouragement of corridors and stepping
stones for movement off organisms generally: northward

s Special attention to refugia which may allow: persistence of
species which are losing suitable habitat. Possibilities include
hydrology: management for lowland forests, careful
management of mesic coves, and facilitated regeneration into
slightly wetter habitats within the same landscapes.

= In some cases, a triage of rare species will indicate the battle
to save the species in that area is not tenable.

= Additional attention and costs may be required to maintain
forest health due to increased stress and disturbances (e.g.,
Insect pests, diseases, fire, ice, drought).

= This is a terrific application for adaptive management!



Our Approach: Climate Change Impacts on Species
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Thank you!

For further information, consult
our web atlas
(www.nrs.fs.fed.us/atlas)

or contact me
(liversen@ifs.fied.us)



http://www.nrs.fs.fed.us/atlas
mailto:liverson@fs.fed.us

