
? Rardwood Projections u 
For Southeastern U.S. 
M uch nf whst is covcrcd here is 

based on data collected by the 
b e s t  Inventory and Analysis 

(hA] Work IJnik of the krcst  Service 
Southeastern FClrc~t Experitnent Station. 
Southcast FIA i s  respumiblc for rnotlitur- 
in$ the forcat resources uf Florida, reor- 
gia, North Carolina, South Carolina and 
Virginia. The first survey of the Suuth- 
eiist b c p  in Floriila in 1934. Qur ficld 
crew6 art: prcscntly well into the sixth 
survey cycle uf thc Sauthersst, and haw 
rrccntly crrtnplst.ttd thc sixth inventory 
of Floiida. 

This paper is urgmized it~to two scc- 
tions. The first is devoterl mainly to iiD 
owrview of the current. 11;1rcIwuod re- 
souice as it exi6ts tuday. Data w3s cum- 
piled from the latest invcntnry af erch 
of the five statcu. AIthougl~ refercncrd as 
if gath~red at one point in time, thcy 
were actually collected w r  a sewn-year 
ti111e spgn ranging froni the Intcst inw n- 
tury nf Georgia, bt:ppn in 1980, to thc 
latest irrvcntory of Florida, completed in 
1987. The midpint year of thc nu~i~iwrs 
used to describc the curretlt rcvource 
would thus be 1984. 

The secund segment describes p i t  
trends and future projections, ~ h c s c  
nurnbcrv were developed during e tna jor 
study titled 'The South's Fuurth ?%rest. 
~~te;rntives fur the Future!' This stud; 
was conducted as a joint effort by the 
USDA Forest Scrvice, the 12 Southern 
states, forest ptuductt: industry, w ~ i -  
wrsities and fore- cnnsul~antu. Tkn& 
ktween 1952 and 1984 rmre develupcd 
for timber inventories, growth, remo~ils 
and timberland area, Bawd on assunlp* 
tiunv agreed upon by the vnriaus coop- 
erators, thcse were thm proje~ted to the 
year 2030. Unlike the data used tu dr- 
~ r i b e  the current hardwoud resource, 
trend idurntion ia the Fcrrest Scrvice 
study was updated to sewral common 
pointy in time, For this reasun, there 
may be some tninor discrep;irrcics he- 
tween the numbers extracted from the 
most recent hwntnries of cach state and 
those reported for thc year 1984 in 'The 
South's Fourth Fbrest." 

Mrrdwaad Acreage 
- --- 

Abuut 8.4 millictt~ iicrcs, or 57% crf thr 
trrtaI 117tid drca in the Southcast, are 
p~.s.~cntly classed as ti~nberland. Of thc 

tin~herlnnci acre:rgc, 26% is in natural 
pinc, 15% in planted pinc, 1 1 96 in uak- 
pitle, 16% it1 lu\vla~d hrrrdwod, and 
32% it1 uplxid hcrdwuod swncts, Refer- 
erlccs to hat~lwood acre;~~c include thc 
cllstubincd acreage i f  Iwlarld hardwood, 
uplat~tl hardwt-~c.d, rtnd oak-pine stands. 
Together, t.?lesc stands comprise 59% of 
the 115 r ~ ~ i l l i o t ~  ocrcs rrf frjrcut in t,he 
Snut11e;ist. 

Ccnrgiit, North C:arolina, and V h i n h  
each contairl24':O of the hardwood acre- 
age in the Suiithuast. Anuthcr 15% is 

of timber. put this in perspctivc, 12 
niilliun acres is equivalent to the cntirc 
t inlherlond area of 'South Carol i t u .  
Thcvc stat~ds arc lew than 60% stocked 
wit11 nuwing-stock t m q  and conditiods 
un most of thew 3 ~ x 4  are a &cct RsUI~ 
of past harvesting practices. While svme 
af these stands will cventunlly improve 
on their own, will remain under- 
productive fur decades. 

hothcr prcs111inent fcature of thc 
hardwc~od xxsour~ is an a c ~ ~ ~ r n ~ l i a t i u n  
of stand$ in the uldcr age G~~ISXS. Emlud- 

Hardwood Acreage By Ownership 

lwatcd in Hori&~, 3111.l 13% in South 
Cnrolirla, Thcvc statewide distributirr~~s 
bclie ~ h c  high conccntratiot~s uf hard- 
wuud stands in Virr;inia and Nrrrtli C'a- 
rnlirru, 0vc.r three-fourths of the ~rrl;jI 
t i~~~herl i~ntl  in Virginia, and twcbthirda of 
thrit in North C':iarolina arc camposed of 
hardwc~~il, tirnbcr types. It\ cumparison, 
about half the t.t:~t;+l thbcrland ;ire;rs in 
Soul11 Carolina, Georgia irrld Florida are 
in hal-dwr.mf stands. 

Thrrc-fourths c~f thc hardwocd rc- 
source in thc Southeast grows on non- 
industrial privatc forestli~~d (NIPF). 
T h ~ c  stands are uwncd by fanners, rnis- 
ceilaneuus private i ndividualu, and cor- 
porations Gthcr than forest industry. 
Abuut ldO! of the hardwc~nd resource is 
owlied ur lcaucd l ~ y  forest industry, 7% 
is on Natiat~nl Fwrcvt land, :ltld 4% on 
lat~rl Ircld by other public owners such 
as the t'r~ilitary, states, coui~ticv and 
munic.ipa1 it ies. 

Most prulllinent. fenturr. uf thc hard- 
wuod resource is that ncarly 12 rhiliiun 
acres presently lack :I rrrrrri;tgcablc stand 

ing those staails that arc not Insmgea- 
ble, clusc tn half of all h a r d d  stands 
in the iegiun are at least 50 ycam old. 
Many of the* older stands wcur cm 
mrcs where ha iwsting npcra tiuns arc 
rest.iictcd by l i n ~  i ted access and difficult 
operating conditions- In addition to 
1 i,mited access, h iaturically low rates of 
h a r d w ) d  ttmovals are cuntnbuting to 
manuatint~ of thc resource. Piopcr bale 
atlciw uf the age distribution to rrchievc 
a more even fluw ahd r;ust;llincd yield it] 
years to come wiU require subskintiid ac- 
celeri~tiun of hamating ratcs, coup3d 
with a dril~rttic in~prnvenient in subse- 
y ucnt rates of re~encratian. 

- -- 

The vnlunlc of d i d  wmd in all live 
hardwoods 5 in. DRH and larger now 
totals 72 hillion cu. £t. Ahout 53% of th is  
v n l ~ l r ~ ~ r  is concentrat,ecl in upland liard- 
wood SUI~CI,  32% in lawla~ld h i r r t i d ,  
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Hardwood Volume By Forest Type 

and 9% in oak-pine stplld~. flit rerrwin- 
ing 6% occurs R8 ~k=nttercd h811dwds in 
M-kral pine n-ds anif pim plantations 

Of the 72 h i l t i o ~ ~  cu, ft., 12% is con- 
sidered cull bcause of nontnerch;znub11: 
species, pnnr form or rot. Thc rcnlaini~lg 
63 billiun cu- ft. are clasified as grow- 
ing stock. Volurne uf hardwood gmwing 
stock is divided everlly hetween pulc- 
tiniher RIIJ sawtimbcr. Hardwood p le -  
timbcr is defined as the vwlunlc in solid 
 WOO^ between a 1 ft. stu~np and i3 4 ill. 
top in trees between 5-11 in. DBH. Saw. 
timbcr iu the solid w d  vollime bc- 
tween a I ft. stump and a 9 in. top in 
treea greater than I1 in. DBH. The tops 
uf mawtirnher trees (from Y in. tu 4 in.) 
are included with poleiinlber in this 
b r e a k h n .  References tu hardwood 
wlme b u g h u u t  the ~rnairlrler uf this 
article are based un thc 63 billion cu. ft. 
of growing stock. 

Hardwood Votul 
'ad 

Soft Maple 

Other Soft Hdwh. 

Dy 2 in, diamctcr cla.s, hardw p 
growing stock wlumc is nbrmally din- 
trihuted and ~ ~ i ~ k s  3t the 12 in. class. 
This signifies a ccrasidersl>le number uf 
hart..worscls ate harvcstcd whcn t h y  
reach 12-14 in. I )I%l.i. It1 line with the ax- 
ing of thc rc.wurce, we I - I ~ V P  aler:, wit- 
~iessed e t ~  increese in both vulurnc and 
numbcrv of large sawtimber-aizc 'trees. 
I )rzr-i rig the past decade, numbcrs of all- 
livc hardwoods larger than 15 irr, DDH 
hove incrcarscd by 22%. On the ot11er 
h;rt~d, numbers of s a p h g ~  havc dcclined 
by 10%. 

Thc rcwurw. is ai i~~ost  ever1 ly q ~ l  i t be- 
iwen  tr;rrd-texturect and soft-tcxturcd 
~pccica About SZ0A of the total hsrct- 
woud growing stock volu~~te is Iiottl- 
t.ex t.u red, while 48% consists of sol t - 
tcxtured species. Claks ore the must com- 
mun hardwood spccies in the regiot~, 
Callectiwly, they make up 40% of all 
h a r d w d  growing stack. With respect tu 
oak species most preferred hy liardwrxrd 
industries, IU%. uf thc hardwood re- 

Hardwood Volume By Specles 

ne By Dlameter Class 
source consists of select white oaks such 
as whitc oak, swamp white uak ancl 
chinkapin oak; and another 4% is corn. 
puucd uf wlcct r ~ d  uak species such as 
Eherrybark onk, northetn red oak, and 
shu111ard oak. YeIIw poplar, hlackgutn 
and swcctgum arc the most pwvalcnt 
soft-textured syecirr6. Each of tJ~cse: con- 
tributes abaut 12% to total hardwoad 
growing stock. ki1 maple is onother 
s@lific;qnt species, restmtlsibIe f o r  8% of 
the total. 

H a r d 4  hveatdty 

Jktweet~ 1952 and 1984, inveiltory of 
hardwood growing stock in thc 
Southcast cxpandcd steadily-incfcauing 
from 38 to 63 hillion cu. ft., or by 67%. 
It's ex-ected to contil~ue increasing 

14 18 18 20 22+ throuxh year 2000, when it will 
~ 4 r  C I . ~  cu1tninate at  67 hilliotl cu. ft. Iieyor~d 
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XUKl, inventory of hnrdvvwd iy prujected .The vnlume of hat-dwoodds in pine 
to fall back to 62 billion cu, ft.. bv the stands- 
year 2030. +Stands with rlfic..ult upcratiq cun- 

Cunent h i ~ ~ d m d  in~mofy  is the ditions (greater ihan 40% slope, or year- 
largcst ewr measured itl the history of water problvmu). 
Southeast FIA. Even so, this is not con- 
 ist tent with thc perception uf many +Stands tu which acccsv roads would 

h a r d w d  procureinen t agen ts, who be ituptactical to build, 
sotnetimes enmuntcr drffiGlty obtain- 
ing  he volunlc ncccvsary to meet pru- 
duction schedules. n i e  perception of a 
~hritlking hardwood rcsourcc is l?rg.ly 
duc: tu hazdwood tnarkets  hat have, at 
lest until recently, h e n  highly ~pccinl- 
izcd. Many h;irdwood producers are able 
to utilize only a litnited range nf species 
and tree sizes. This situation has not un- 
ly made it difficult for producers to 
locate stands with sufficient quantitics 
of trees that arc cconomicnlly hitrvesto- 
bic, but has alsu contributed to the large 
number of t ~ o t ~  ti~anageabl e hardwood 
stands resulting from pour hitrvestiilg 
practiccg. In addition to specialized 
rnmket.e, phy~ical constraints rclatcd to 
adverse sitcv also lnhibit the avrcilabili- 
t y  of hardwood stands for either harvest 
ur rnirrltrgsme tlt. Substantial quantitisls 

*Narrow hands of foresl in sirips nr 
~tririgcru typical of strcam margins 

mStnt~ds withiti ZW) ft, of a tistiforeet 
land uuc such as watcr or urban dcvclop- 
rnent, 

~Standa with lesr; tlia114MRFpcr acre 
of sawthbcr volulllc. 

This scric,s of ~ c r c c n i n ~ ~  rcdwccd the 
initial 6.3 billivn cu. ft. of inwtitory to 
otrly 16 killiczti cu. ft., or about onc- 
fouft.11 of the original vnlun~c. Addcd 
limitations such as owner ettit.urlc iurd 
species prefftrrt~ces restrict hardwood 
availability cvcn ful-thcr. Such cun- 
straints will likely c.vnt.irs ue t.i) 1 i t ~ i  it 
li;~ rtlwnnd :milahi l i ty in thc ycars ahcad 
atid should always hc convicicrcd when 
anticipatk future ir~verit.i.)ry vt.)lumes. 

Hardwood Inventory 
Past trends And Projections 

of hardwood volume. are locatcd on w c p  
s&opcv in the Southern Apfi~lacl~ians and 
swamps in the ~ o s s t a l  Plain. G m ~ t h  and Removals 
7b illustrate the problcm, a st of 

hypotheticiil screening criteria was im- 
p o x d  utl tire current h a r d w d  hw.n- 
tory to obtain a better fccl for 'the 
amunt of hardwood volume that might 
be readily available for harvcut. Starting 
with 63 billiwn cu. ft. of hardwood grow- 
ing stock, the hmntory was progressive- 
ly discounted for: 

The driving forcc bchind the expijll- 
d i w  hordwuuil invetrtvty between 1952 
and 1984 is a wide gap lwtween growth 
ratid remnvals. H a r d w d  growth nccel- 
eratcd cupc.cially rapidly 12 tween 1952 
arrd 1976. This is a~tributcd to the re- 
b o 1 1 1 1 h  of u l d - ~ p ~ t  h h ; ~ r . d ~ m d  stand3 
irarvested during  he first half of the cen- 

tury, and to pins in hardwood acreage 
carised by encruachment of hsrdwwxbc 
011 hamsted pine sites. During the same 
perid, the rate of hiiwuucl remw~ls re- 
~nait~ed st relatively lmnr levels, aflmKing 
the resource to age. Slawer growth rates 
and higher mortality, both rclated to ag- 
ing of the resource, have halted the long 
upward trend in h a r d d  gmwth. Stand 
conditions brought a b u t  by a lwq his- 
tory of poor h~veetirrg and regeneration 
practices arc also adwrscfy affecting 
hmdwoud growth. Between 1976 and 
19 84 hardwood growth lewled off and re- 
maincd almost constant. 

Although wn~ovgla rot~isined flat he* 
tween 1952 and 1976, thcrc wcrc sub- 
stantial changes in output by product. 
TIsroughout the p e r i d ,  produc~ian of 
hardwnod lumber, flooring, railroad tics, 
coopcragc and fuelwuurl trerliled Jowti- 
ward. These lasses were offsct by corrc- 
sponding incrcascs in the p~.udn~tiorr of 
hztrtlwud pulpwood atid pal le ts. Since 
1 976, re movals have increased by near- 
ly a third, primarily due to a twufold in- 
cmtse itr fvelwt~d prduction. Increased 
ust: of hardwoods for &cr prducts such 
as pulpwood and compo~itiat.r hoard 
prcrducts is also contributing to the rc- 
cent acccleration of hardwood rcmwds. 
Bct\vccn 1952 and 1984, hardwowt pro- 
duction shifted from 3 market domi- 
nated by sawlogs and veneer, to a mar- 
kct duminateci by pulpwwd arid fuei- 
wood. 

Thc recent surxc in rternar~rl fof hard- 
wd fiber is expected to continue into 
the future. This is unr uf the majur 
osfiutnptin~ls hehind the hardwnd pro- 
jections. Snpportin~ this assumptiun is 
a tight softwood grwthlremml rela. 
tionship, technolngical improvtnwnts 
dowing pcater substitution of hard- 
woods in markets curretltly dominated 
by mftwnod~, and thi: pwxnt abundance 
of h a r d w d  invent~ty volu tne. 

Hardwood growth in the Soirthensq is 
ticrw st its peak, and i s  heginning to turn 
downward. Aging stands, past misman- 
ogetnetit, arid projected losses of hard- 
wood acreagc 4 point to declining 
growth u~ltil abut 2010, after which 
grwth rates will likely stabilize. Hard- 
wood rcmuvds arc: expected tu increase 
thoirghout tnost of the proicctio~~ 
period, and will phbaby surpass grawth 
shortly aftcr ycar 2000. Removals exwd 
gmwth for the remainder of the period, 
finitlly resulting hl a total h a r i i w d  
growing stack i~lventory vnlurne in year 
2030 about cqud to thc currcnt inwn- 
tory existing in the Southca$t ttdsry. 

- - -- -- 

E9el.1 though the Southeast is often 
charat?erized as a softwwJ regit-~tr, tht 
gruwing stock invcntvry nf hardwood cx- 
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* - . 
ceeded that of snftwlnod hy ~lm03t 25% 
in 1984. Hardwoods are exl~scted tu rc- 
tain thia dotninsncc fur the forseeable 
future,  projection^ show hardwood 
volume as a p~oportion of a11 growing 
stuck volume rir;ing frum 56% in 1984 
to 59% in 2000, before lallity: to 54'3; in 
20,U). 

Although hardwood inventory culini - 
nateg ;and then &clines during the pru- 
jcction period, the combined inventory 
of buth softwclode and hardwads con- 
tit~ues tu build slowly from 113 billion 
cu. ft. in 19114 to 115 billion cu. ft, by 
2030, cxccpt far a slight dip in 1990. The 
dip in the 1990 cnmbined inventory is 
caused by a reductiun in s o f t m d  
growth that began hetween 1976 and 
1984. This ~ c l f t ~ d  growth reduction is 
 till in progress, but is expcctcd tn 
rccover prior to year 2000, dye mrai trly 
to conwruion of natural pinc stands tn 
pine plsnM tionu. Hardwood gruwth 
rcductions begin letcr, end do not firlly 
teowr by the end of thc prcliecticrti 
period, The proportion of totill growth 
attributable to liarciw~~uds ranges from 
44% at pm=nt tn ,3.3a/, it1 2030, 

Overall rate8 of timbcr rt.mrnrala cun- 
titrue clin~hing until the final decade of 
the projccticsrl, While this is the cauc. for 
both softwoods and hardwoods itldivid- 
uafly, hardwmd retnuvals will likely in- 
ere;\# rnon: rapidly, finishing out thc 
prujrction at 44% ahow the current r;rte, 
Itr comparison, softwood removals he t 
ween 1!184 and 20M are slntert to in- 
crease by about 17%. Softwood remuvnls 
arc ncarly in halat~ce with growth at the 
prewnt time, and a tight sof twu~l  
g r w t h . / f ~ ~ n ~ w ~ l s  situation is cxpccted in 
persist throughout the prujtction period. 

Looking at hardwiwrl rcsuurcc trc~lds 
across the cntirc' South, there are wmc 
nntable differcnccs bctween the South- 
east and South Central rcgions. The 
South Ccntral region includes Alabama, 
Arkansas, Lo\tisiana, Mississipl~i, -11- 

ncsucc, C)lclahon~a rrrlri eustcrn Exas. 
Hrtrdwuud inventory volume iri thc 
Snut h Central ~tatcs  is cxpccted tl> ~e i ik  
around 19W, some 10 years rarlicr than 
in the Southas?. BLylld 19W, the South 
Ccntral inventory declines much more 
rapidly than in the Southeast. Comper- 
ing the year 2030 to 1Y84, South Centr;rl 
hardwoods decl ine by 21 X . Similar pro- 
jections for the southeast i~dicrtte only 
a 2% decline from currcnt inventory. 

Scwral factors are rcspmsiblc fur the 
regioti~l differenccu, First, g rwth  i t l  the 
South Ccntral state6 h;as already pcak- 
ed and turncd sharply downward-some 
10 wars sooner thprr in thc Southeast. 
iktween 1976 and 1984, growth uf 
Southeast hard woudu remained steady, 

Hardwood Growth And Removals 
Pest mnds and Projections 

while Soirth Cc11lr;il hardwoml growth 
by 7%. Second, loss of hardwc~od 

acrCil@ in the South Centr;tl rcljon i y  ex- 
pct.ei1 tu bc more sevcrc., decl ining 2()9-& 
by year 21l30, as con~pnred to 9% in t h ~  
Sc~utlzcast. I:iuldlly, Innre ct.,rrser.vntive 
yield nlodels were uscd for South C:er\- 
tral ki~rdwoud growth yrojcctions. 
Strcper growth reductions in t . 1 ~  Soilth 
Central region c;luue the grmvth and 
remnv:11~ curvcs to cross ei~rlier than in 
thc Southeast, ;tnJ rcsult in a wider mp 
between growth and re r~ wvols thro~igh. 
aut the tzrnaindcr aC the prujection 
pc rind. 

h e  largely tc.1 rrnfavurablc cconan~ic 
vunditionu, thc h r d w t d  rest-lurcr: in thc 
50~1th li:*s gerierally k c n  mismanaged. 
kcausc of softe~~ing derniintl for hard- 
wood sawtimbcr, wnccr and rail fc.~rlil 
ticsl vast area$ uf l\nrclwm!s cut tor these 
rmrl othcr raundwotxi produ~ts during 
the c:arlie.t port of thc ccntury 11:lve ;win 
inatured. Many uf thcsc Inature ;311tl 
ovcrnlaturc st;ltzlli,q occur un adwrsc sites 
with steep slopcs or year-round wetcr 
problcr~ls. Tlw tnurr acccssiblc stands 
trijvt: bccn high graded over tlrr years tu 
satisfy sl~ecirrlii..ed hardwood markets. 
Hardwood iiker i 11 sinill1 diamctcr and 
p~c-ir qrrality trccu has silnply not been 
valuable e ~ ~ n u a h  tu bothcr with. Only 
ithvut half the 85 mill ir:)rr acres uf hord- 
wnnd sr.:atlds i11 thc Southeast are pre- 
scntly in g d  crttrditiun. Onc-fourth 
Iitck mcma~cablc slsrids uf tirnbrr and 
are badly i r ~  need of rcgcneratinn. The re- 
maindcr are eitllcr ovcrnlnturc or would 
benefit from sollie internicrliotr: 
trcatnlcnt. 

I3uring thc past decade illere h:lb bern 
st>ine eviderrct: uf chongc in the ect7nom- 
ic climate infl~encir.1~ hilrdwood~. The 
tight svftwud growthlremov;~l sitrrtttiun 

hiis fostered tn~utlting intcrcst in .wbstj- 
rutfar: hardwoods for softwoojs in 
Souther11 wood products. Since 1976, w 
have experienc&l d signdieant upturn in 
hardwood rcnlcrvals, especially fur fucl- 
wood atrd fiber prducts. Continuation 
uf this upward trend is $1 major assump- 
tion hehiid thc hiudwncxl projections, 
Expansion of hardwood markcts iu view 
ed as a prcrcquisite to itnptmmcnt of 
the resource. This is necessary tu 
balanco the hardwood age distribution, 
increase hardwood diwrsity, sud stimu- 
late growtti. 

It3 crucial that incrcascd demand he 
accot~~pstiicd by impruvcd hardmod 
rnanwmcnt practices. Mere ~ ~ 6 t m ~ i a l  
msnagemerlt will rcvult in rapid deple- 
tion of the hardwcxd ixlventury. Hupcful- 
I y, the ability to rnarkct lw quality stic. 
slnall diameter haxclwouds for fikr will 
rcducr: high grading and create h a r d w d  
man;lgement upportmitics that have 
prcviausly heen imlrracticsl, Programs 
aimcd at imprmd hardwood mailage- 
tllerlt 6h0~liI be tark~ted at NIPF land* 
owners. These wtlrtrs co~ltliul t h c -  
fourths of the present resource iwd arc 
exper;ted tu maintain this high propor- 
tion in future years. 

In the shortrun, m r  the next one or 
two decades, the future of tht: rcsuurcc 
is pretty much 1ockc.d in by actions Lhet 
h ~ v e  already tilke11 place. Beyond that, 
the long tcrm future of the resource 
Jepet~ds 011 whrtt we du from now on. 
ThcCwW pmjectiona are intended to expose 
what seem to bc dcwlophg trends, so 
there is time to act if we decide to 
change them. What actually happens 
cuuld bc a lot bcttcr, or a lot worse, than 

willictm BcchraM i.v RC!SUII~CE A I I J I ~ ~ I .  f.ISL1A 
fisrr!st .Si!rvicct. Sourl~erl.urrtrn fwmt Ex;~riettirir .Stn 
tiot~, Ashiwilk!, NC. He prr?.si!ntcrf this 1)8,)r?r rn 
April durlrrg the fwre.~try Fotijrri tit Virainin ' J ~ c J ,  . 
Nlncksbwg. Vd. 
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