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One standard means of describing where trees will grow, and where to plant different tree
species, involves measuring the average annual minimum temperature. A composite map show-
ing areas with similar minimum temperatures is termed a hardiness zone map.

Several organizations have generated these type of maps over many years, but the most
cited map is the USDA Plant Hardiness Zone Map. This map is used by nurseries, planting
reference manuals, and by tree selection specialists for estimating whether a tree will survive and
grow in a particular area. Hardiness zone maps are periodically changed in association with
changing climate temperature values.

Decades of Change

Over the last 22 years average annual minimum temperatures have changed significantly
in the nation. These climate shifts have impacted, and will impact, planted tree species survival
and growth, the pantheon of pests potentially damaging these trees, and existing tree and pest
species, as well as exacerbating some abiotic stress problems. Tree health can be affected in
significant ways by hardiness zone changes.

Eastern States

Changes over the last 22 years for the USDA Plant Hardiness Map have been many and
massive. Figure 1 shows general changes between 1990 and 2012 hardiness zones for the East-
ern United States. Note the dotted lines represent the 1990 hardiness zone boundaries, and the
solid lines (immediate to the North) represent the 2012 hardiness zone boundary.

There are many map changes, but some general trends are clear. Hardiness zones 6 and 8
greatly increased in area. Hardiness zone 3 was pushed much farther North into Canada and
greatly diminished within the Eastern United States. These shifting hardiness zones to the North
imply a greater growth range for many species of trees.

Georgia

In Georgia, current generalized tree hardiness zones are shown in Figure 2. From the
coast to the high mountains, hardiness zones (minimum temperatures) have been changing.
Figure 3 shows the changes in tree hardiness zones and sub-zones in Georgia since 2001. To
make these changes more clear, each zone will be broken out and discussed individually.
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Hardiness Zone 6 -7

Georgia tree hardiness zones 7a and 6b have undergone major modifications. Figure 4.
Hardiness zone 6b has been pushed up to the mountain tops and out of the valleys in Northeast
Georgia.

Hardiness zone 7a has been squeezed North into the farthest corners of the State. Hardi-
ness zone 7b has been expanded across North Georgia and now enters Tennessee. Figure 5.
County numbers impacted by the Northern shifting zone 7b boundaries are ~17.

Hardiness Zone 8

One of the largest changes in Georgia hardiness zones is in zone 8. Hardiness zone 8a
has moved North past the Fall Line, onto the Piedmont, and abutting the mountains. Figure 6.
The number of counties impacted by this new Northward boundary for 8a is ~47.

Figure 7 shows the Northward boundary movement of hardiness zone 8b. In the past,
zone 8b was considered the hardiness zone of the far South and lower Coastal Plain with average
annual minimum temperatures never falling below about 15°F. Withe the new mapping, zone 8b
has moved much closer to the Fall Line and covers more than the Southern third of Georgia.
Counties impacted by the new Northern boundary of zone 8b are ~45.

New Hardiness Zone 9a

The current hardiness zone map adds, essentially for the first time, hardiness zone 9a to
Georgia. Figure 8. All or part of 5 coastal counties are now included in hardiness zone 9a.
Traditionally, zone 9a was considered the North-central Florida zone. This addition, representing
a 5°F increase in average annual minimum temperatures will influence tree selection, new tree
survival, and new pest regimes for the Georgia coast.

Always Changing !

Change is an ecological fact of life for our forest and community trees. Climatic change
will continue because over the last 20,000 years, 250,000 years, and 2 million years there has
been large climatic changes impacting trees. The new hardiness zone map represents an opportu-
nity for new tree species planting explorations.

Reference Sources
Note, maps contained in this publication were generalized, redrawn, and derived from the
following two sources:
USDA - Plant Hardiness Zone Map (2012 New Revised Version) by
Agricultural Research Service & Oregon State University.
Cathey, H.M. 2001. USDA Plant Hardiness Zone Map. Misc. Pub. #1475,
USDA-ARS-National Arboretum, Washington D.C.
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Figure 1: Northward changes in USDA plant hardiness
zones since 1990. Solid lines are current hardiness
zone boundaries. Each hardiness zone number
increase represents +5°F increase in average annual
minimum temperature.
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Figure 2: 2012 TREE HARDINESS ZONES
OF GEORGIA
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Figure 3: TREE HARDINESS ZONE
CHANGES IN GEORGIA
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Figure 4. HARDINESS ZONE CHANGES --
Minimizing Mountain Zones 7a & 6b

DADEL CATOOS A@ss, ] Fa union s A
£ LMER f \
g Hardiness Zone
00,
ToosA renems average annual
AL - ke [ Hage zone minimum
¥° ARTON eHERokEE | DAwson o
< TorsrTn e U8 number temperature °F
IACKsON\TIADISON i< 6b -5
W™
Hpn
oLx WLDING 08D .4.. ¢ 7a 0
I W ol OeLETHORPE
WARA QA \ ILKES
€,
« 0,
OUGLAS: & K
LYon| DEXALS ev‘y €S wuncort
CLAYT & "('1, & [T ‘oUl"'"
< NN/ Eeng -
g <
»,
Camnnowny CowpTa [TAVETT Ay “?’g
WEARD - >
oun PUTRAN N a\"
§
O‘f "““ J
< ~ "f &
. MERIWETHER | $PaLDinG R 743 A
W) W&
< PIRE | LAMAR IASPLS : o ‘(,% 9
’F"“ ng’ }9‘
s“\* S
vPson “’ °‘¢I‘
MOMROL L0 WL o' & *
HARR:S » 3 “\\" ‘f“'\
& EHANVEL
TANLO ©'
“4"‘0‘ < "p’
&
Muscoore yALSOT S o < <
RARION nac \‘\o“' v g
<t
<
G .
NousToN \\’é
CHATTA TREVYLLN OANDLER \‘\,,
STLYART senLey <O ; TOOMSS CVARS = ¢“
PULASKS ‘o‘"' H o
H
Y
gooey & 3 IBERTY
"eosTEn SvnTen q’* é 2
RARDOVP N
wiLeox JRFF OAVIS TATTRALL
TP Crsp > APBLANG
TURMER N Hib b —
. ) TeRatLL Les HeinToN
IRRN PACOR
CLAY & TIFY
CALHOVA
TARLY Lno BOVEHERTY o wAYRE
- BAKIR sLynn
ORTH
piEre
PILLER ATIngon
" CLiNen N
LANIER canos
PNTEHELL BRANTALY
SEMINOLE Soravity coon WARE
CHARLTON
L.14
alld SRADY THoras §  BRooks ‘o i
Moty nors

I 2012 map lines

I NN 2001 map lines

Dr. Kim D. Coder, Warnell School, University of Georgia

cnuﬂt\



Figure 5: HARDINESS ZONE CHANGES --
Mountain & Valley Area Shifts In Zone 7b
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Figure 6: HARDINESS ZONE CHANGES --
North From The Fall Line For 8a

DADE cmroonés& v/ Fannan | [ Torns RABUN
£ GILMER [ \
YOITE \iry "
D
ke 2 Hardiness Zone
Ke wnern
CHATTOOSA oorRpoN — average annual
S
sﬂ""‘“ ..
HALL prreralf e zone minimum
wo BARTON DAWSON o
o CHEROKEL
o Za number temperature °F
IAcKson\_ADISON s
o
G,
" 8 0
POLK a 1
Pavioime |  cosp AN o<
" o OGLLTHORPE
WARALSON 1LKEs
€,
°~(
DoOVG L
FuLTOoN L8 ov‘" n S wuncoLn -
x r Pyl
3 ¥, o' [ cow!
.+ Qé‘ 'Oq ‘?, LY7o -
eanmony AVETY Ly o® = - -
\ > &
WEARD o~ — o 7
' . <
& K>
C % S7AS
] MERIWETHER c S IS v
o Y Iasee <L ' S »
s ot Ve
- S <
)
~ | w* ot
" o
MONROE (1) Woo'
HARR:S et &
W'
& EHANVEL
5 TALO - (RS, ".,o
' e ¢ * N
MUscosr P ALBOT ' s . <5 ’Q‘,fﬁ
ARIO, nae ‘$\0° X
<l
RoUsSTON 3“
CHATTANON WL LA CANDLER &
STErar seney < 3| Yoo VAR <y «
PULASKS “0d ; (5
~
000LEY & o 3 LIBEATY
epsTen sunt Vs
s o) < Lomo
fAnooen rieox JEFF OAVIS TATTHALL
Tran [ APPLING
- BEN MILL
TURNER =
TERRLLL | gy HelnToSN
IRrn PACON
CLAY ﬂ TIFY
CARLY CALHOUN BDOVENERTY TRRIEN wWaAYNE
. BAKIA (TELT)
WORTH '
PIERE!
e ATKINSON
v cLinen A\
MITEHELL Lamer sanes
! BRANTALY
stMInOLE Losavity eoon wiARE
CraRLION
DLCATUR GAADY THoras Brooxs.
Lonnots | ccmoe

I 2012 map lines

m = mm 2001 map lines

Dr. Kim D. Coder, Warnell School, University of Georgia

&N

ATART



Figure 7: HARDINESS ZONE CHANGES --
Major Move North For Zone 8b
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Figure 8: HARDINESS ZONE CHANGES --
New Coastal Zone 9a
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