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MORE RAIN, MORE DROUGHT: 
WILL THE FORESTS THRIVE OR DIE? 

A f/OQding i.t upr:<'frd to it:r:r.-<1sr in muny are tu undu most t:limutr d 1angr: 1unarfos, or.d 
l:a$ afrrady drm,m the ,mr111ion Qf it1.1um~r.r. cQmpanir.s in the United Stairs , whu,: 
disas.rcr f)ll)'Qu1s how itKr(as(d ow·r ,he lo.s1 d.c.Qdc. 

C~satioci O'llcrilcan:I at a water !ovnuin: 

Ma,,v. Hey, tli..t'~lclxww"""!lrtjj, 
><>4f Shc«ul, I beUe-w,~ o,- i., 

i,t j,f&t a.tt..Othcr c;(WC-? 

Wom~v. Yowbetter bel«we,lc, 

~ . The,~ 

C<»ttp""'M'k 

A
t 3-"'tf g.?therit\g. bmal or inform.ti. 
of people d iscvssing global warming 
and cltnate <.hange, there are guar­

an:eed to be doubters. Evi:n taunters. 

The evi~et1ce. however. is starting to 
mount. - The ovcNlhctming majority of 
scie."ltim ;)gee that the planet is w;u·ma'.g. 

based on vanous k.ey W\dicators. Errussion-s 
of greenhouse gases from fossil- fuel 
combvstion and tropical deforestation 
coukl warm the earth by I .S to 3.S deg,-ees 
~us, or more. within the next ce,ntl.ry.'' 
s.ays Ro.'\ N eilson. "But a very \'OC.t1 minor­
ity beheves jvst as firmly that the error 
range is too great to make any c!elinitive 
SUlteme,"'lt$," 

Nelson is loog past the stage of que<ying 
the trvth of global warming.A bioclimatoSo· 
gist wim the PNW Research Static.'\ he is 
lead author of one o( the three models in 
the WO<ld desig.'\ed to gr.apple dynamically 
with the unimaginable corr.plcxlty o ( track· 
ing and predicting dimate-drrv'en vegetatiM 
change patterns for the whole planet. 

IN SU M M A RY 

Global Worming: Is it real or not? 

Ran Neilson. PNW Rcse,1rc,h $talion 
bioclimatologist. liar bte,1 studying 

the phcnqmcna /Qr ab<Jut 25 yrars, Ht 
(llso is 1ht lead au1har on one t>/ 1hn.e 

mQ,lils in ,hrc world dtsigntd ro mid: 
climate-driw11 \•egnalion change 

pmterns <mtl1eplarttt. 

Ntilson·s findings./tamrtd in this 

i:,s1tr <J/ "Scicnt·c Findings," moy b<' 
able ra assist land managers 10 pre· 

Pftre /qr g/lJWI warming impacts. 
Neilson and hi.t colleagues de~·eloptd 

o nwdel called 1he mopped 01mos­

phere-pla111-.tot't S)'.ttem (MAPS.SJ. 

The MA PSS model am simu/(ltC 

changes in wgerarion di.t1rihwian 
and r1tncff under altertd tlimare and 

carbt>n dio:ddt concen1radon. Key 
findings from Neilson·s M'Ork Ye\•eal 
that thr Pacific Northwut is ,m a,n, 

of unurrainry. 

Other kt)' findmgs ,~wal that I litre 

is a shifting of ,·e.ge1<11ion to rht 110rth, 

dicbcic* ()/ b<Jrt"I /or~sts, mu/ con, 

tinued '>!.'Or1'1i,ig t~mperarur~s that 
liave lht· pqtemial tc suai11 vo'Qter 

rt:S()urC~s. Fuwn j()rl'.St 1r.ilr:agemen1 
plans should 10kt into aceo1m11/1e 

n.mge of possibililfos under t:lim(Jl<: 
change sc~,,arfos. 



He has s.e-.'et'\\I 3n3lytical and technological 
rt"a-sor,s for feeling the confidence he <!OC$ 

in the value of climate change moder ng, 
Bot one of the more compelfiog reaso.~ 
and certainly the most gratifying. has 
evolved out oi work he did 2.5 )-e.tt'S ago 3$ 

a graduJ.te Stu<!ent tromping through the 
"''OOds and the desert compiling field dati. 

1"he model afld that old em~cal d-ata on 
\'Cgctation. climate. and runoff chu -acteriS• 
tics came up with ilmost exactly the same 
p~dictions about distribution of certain 
~ of vegetation," he says. "And rt"mcm­
~r. that field work was of coui-se very 
loc.alf:zed. The model matched up with it 
even though it was running across the 
entife contine.'ltal landsc3.t>e:· 

KEY FINDINGS 

• The MAPSS model can $imulate the changes in vegetation disulbution :i.nd 
nmoff under altered climate and carbon dlo)(tde concentration. It simulates 
both type of vegeUition and dcm.ity. fo r all upland vegel3don from deseru 
towetforuts. 

• Overall p:mems include a $hiking to the north of vegel3don, s.ome dieback 
of borcal forests. particularty 31ong edges o f interior grau lands, and a grim 
outlook for the E:a.ne rn United States as an area that will likely suffer negative 
impacts under global warming. There are few· .. no change" areas within the 
United States, and the Northwo.st is an area of uncertainty. 

• Early stages of global warming could see increases in productivity and density 
of foresu worldwide. a.s incNtased carbon dioxide acu as a fer tl ll :r:er. Con­
tinued elevated temperatures. howe...-et. could strain water N:isources. in time 
producing drought-induced $tre$S and broad-scale dieb:i.ck. with :is.sociated 
wildfire increases. 

• Increased urbon sequest~tion from moN:i productive vegel3don growth could 
be off,et by pulses of c-arbon into the atmosphere from increased wi1dfin?. 

ARE WE S U RE THE GLOBE IS WARMING ? 

L els back up briefly to the accepted 
evidence-the mostly a.cceptecl 
evidence. 

Gtobal temper-atufe records tak.c vs back 
3$ far 3.$ 200 yea.rs in Europe, with some 
local sites.. with few-e.r insuumems. stret(h. 
ing e\•en further. T rec rings take vs back 
s-t\'«il thousand ye.lfs. k e cores and ~ 
ocean s-ediments reach beyond that. 

"There is excellent evidence in inwumem 
and tree ring mwu~ments that the planet 

is wam'W'\g, that rt i.,s hotter than at any time 
t:'/'.'(!(" the la.st 2.000 years.,.'' sa.ys Neil$O."L '1n 
fact, we arc currently heacling towards 
the highest temp,efatures since the la$t 
deg_laciation, which occum:d during the 
thermal-maximum of-around S,OOO~r.s 
ago.' ' He notes th.at thet'e is clear C'li<kncc 
3,.1$0 of other expected results of global 
warming. such as increases in f'3.lnfau and 
cooling of the upper atmosphere as a 
result of the heat-uapping gteenhousc 
effect below it. 

AREA OF DEC LINE OF CURRENT FOREST 
Averc1g., and R .t.nE" Ov,;,r S Scc-n .irio~ 

"'" 
"'" 
"'" 
"" 

http://www.fs.fed.us/pnw 

What°$ c.au$ing thi$? "'It coutcl be natural 
variations. internal osci:llations in v.~ather 
patterns ot vatial.Ons 1n $olar ovtpvt. or it 
could b-e human-induced greenhouse 
ef.ects. The cuo-ent thinking is t~at it's proo. 
a~--50 pc,"Cent each-natural versu,­
huma.n-induced." Neilson says. Then he 
add$, wryly, ''That thtnking i.s based on data. 
not political expediency:· 

Purpose of 
PN W Science Finding s 
To pro..-ide scrcntVic information 
to people ....no make Md inflvenc-e 
decisions about managing land. 

PNW Scicnu Findings is published 
monthlyby. 

P,,cific Northwest Rese.atcti Station 
USDA Fore$! Service 
P.O. Box. 3890 
Poo1"1d, OttSM !17203 
(503) 808-2137 

Shetti R.khatd.-.on. F.ditQr 
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VIEW F ROM THE CRYSTAL B ALL 

S vpposing, then. we accept the 
premis.e and agw-cc that the p!anet is 
w;).rming. Now what? International 

scientific studies have been underway (or 

some ye<1rs, ;,HHS ;).t least in the United 
SUites.. insurance cof'r9clnics really do wa.nl 
to lqi()'w what's going on. They've noticed 
the increase in their disaster payouu . 
Electric utilities have questio ns. And nctw 
Senators an? asking. 

Ne,i:IS()n p.-esertted recent 6nding_s in 1996 
for a Rouncltable Oiscuss:on on Loail and 
Region3.I Effeo:s of Global Omate Change, 
for the Environment a nd Pubhc Work$ 
Committee, at the invitation of Senator 
Joseph Lieberman {0--Corm), He w,u 3$ked 
to Jddres$ several key issues: What specific 
regional impacts b«ome app31'ent uMer 
sirr..z!;:i.tions? HO'N wel. really, can we simu­
late these local effcm of d i~te ch3rtge O(l 

fort$t$ ;,Vld native \,egetation? Do different 
model$ produce con'>istcncy about p()ten• 
wl effecu? 3-~ How useful are the models 
for multisector assessments il'l'Vol'drg w.-iter. 
agrkvlture. wild life, industry, and urban 
area.s~ 

.. ThJt the policymakers are even asking 
these qvestions is e ncourag•ng," says 
Neilson, "but they absolutely do not like 
uncertainty. I try to 3d<frcss thd by aggre· 
gating data to the levels o f managemen t 
unit they m:ogniz.c. 3hd br trying to find 
p;Htetns. to exuact a larger synthc-sis l'rom 
sc,cmin.gty <isp~tc picc:es of W\fom\.ltion."' 

Pattetns. Under a!I potential future climate 
scenarios. forC$l$ 3re proiected 10 shift 
nMhward into o.irrendy nonforested ar('as. 
VegetattOt'l ma$$ is a ....t\o!e. and thus the 
Ea.i·th's ca..-bon -stocks, VIOOfd t~dy incr('aSC: 
in the bcginrnng. acttl.g ~ a so-c.alled oega· 
ti-.•e feedback to global vnrming. If climate 
change is r.ipid enc>vgh, hOwe\·er. simula­
tions th1'0ugl'I time suggest that there <:oold 
be widespr('ad bo~31 (Nol',hem. predomi­
nantly conifer} fore-st d ieback. a long it$ 

southern edge. especialty next to interior 
gr.lsslands. 

"Such dieb.l(k cWd inject large a..-·nount$ of 
'salvage' timber into the global mark.ctplai::e 
or. if left on the ta.nd, <:(k.l!d cause massi\•e 
fires and possibly large ~ ctions of carbon 

At_ MANAGEMENT IMPL IC ATIONS At_ 

• Integrated :1.Ssessments of d tmate change across management $ectors (agric:v l­
ture, industry, forest ry, urban planning. and others) ire crucial to p reparing for 
glob:il warming effects.Various alternative futu res o ught to be <:On$idercd t o 
main tain managem ent options. 

• W ith global w3rmlng and the possibility of international g_N:enhouse gas emis­
sions con trol treaties, the fo re$l managemen t mission cou ld e.xpand furt her to 

include carbon seque.suation. 

• Shifting d istribut ion$ and changing productivity o f forests would al,er reglon31 
forest mal'ke ts and affect the global forest marketplace. National and regional 
ec:onomie-s could be altered, with national and gtob:il w<> rtc:fon::e effe-cu. 

• Long,t erm fotest management p lans are constructed under t he assumption o f a 
stab le climate. f uture expectations wit hin these pbns need sign ifle3nt mod iflca· 
tion t o accommodate the range of possibilit ies under climate change $Cenarios, 

d ioxide into the atmosphere, a positive 
feedback. that wo uld ex a<:etbate global 
watming," Neilson told the co mmittee. 

Although there .ire s1gni6¢.tnt efifference-s 
among the many simuJations run. they all 
suggest there are 'ew ··oo (h3-"lge" areas in 
the United S.ates. he said. And all simula­
tio ns s how growing imo.unts o f forest 
suscc:pti~ to drought-indvced dicb.x:k as 
temperitures iocrea.se. 

The other most notable pattem. he .idc!ed. is 
W t within the tetnperate zone. the Ea.stern 
United Sates seems to be the most sensitive 
large region on the planet to potential 
negative im.pam l'rom glob.ti warming. 

Afld the good news! 

"Regional to lcxal 'v.inners· atid 1osers' are 
most ea.sily displayed by looking at maps of 
change in vegemi0n de.'lSity. wti<.h is simu­
lated 'lia leaf area," Neilson explained. '"'The 
Lake States appe31' to suP.'er vn(1,e(' all simu· 
lated scena rios. as does much of t he 
Eastern United Sutes, particularly the 
Appalachian axis. W ith th-c ex.<:ept,on of 
Aor.da. the Southeast could be at consider­
able risk. Con-;istent \ ..,inners' $eem tO be 
the central valle y of California. t he 
Southwest deserts. and flo ridi,;. The 
NOf"thwest is quite \#'\Cettain." 

A <:loser look. at the NorthvJCst 3J'td iu uo­
cei-tlin ftJtu'e 11.Jstra:es well the larger ~ c:s­
tions o f uncertainty in dyn3,.-nic m<Xle&lg. 

GETTING FROM NOW TO THEN POSStBLE THRESHOLDS 

Forest Oieback 

Evapotranspiration 

NOW THEN 

A &rQ· glQl)Ql "'(lrmillg may incre()SC prQduc1fri1y ar.d rlr.n:1i1y of l 'eg.-ratifm in ,w,oln o,eas. 
bur 1Jt 1Jie pciitt where vegerati<>n <>msm'ps i1s ()'lt'n wa1er m:eds, dYQuRftt ,foduud diebad. 
,;o:.ild l)egitt and nentuall:r reach /(lrge proponiCNu. 

II 



TO THRIVE OR TO DIE? THAT I S THE Q UESTION 

Suppose the planet's inCfease in ea~ 
boo dioxid~ne of the causes of 
gtobal warmint-,am fifst as ;) fertil• 

izef fol' fore:su. logically. they "-'Ouk:I love 
it and expand. But then imagine tha1 I.heir 
inae.ue ouutl'ips the available water 
rcsoun::~. and they $!.lrt to die back. This i$ 
called a threshold rc$poosc-thc point at 
which the forest changes from incfeued 
ptoductivity lO rapid drought-induced 
die-back. Such landscape~sc.ale stress w(X)td 

in,crease susceptibf1ity to ti-~ and disease. 
and the eventual loss of forest CO\'et' ccx:td 
far ot.ttweigh the earty gains. 

"Notably. the areas most suscep!ible to this 
phenomenon ;,1re the Nortrn,-est and the 

Sovthca1t. the tvJO bi,ggest timbel'-producing 

arec'ls in the country." Neilson points out. 
Once again. "salvage'" timber and wide· 
spr-ead ~re would become critical issues. 

It's not corn¢,e1cly ( IC3r. hO'.vever. that this 
wil happen. he says. In such areas with high 
'Mnter rainfa.l, but dry sum.-ncrs. the water 
runoff-"egetation relation is mO(e complex 
Both can inCfeasc. largely because of the 
offset of their s.easons of activity. Thus in 
the Northwest, the liming of rain!all could 
be a variable that alters the out<o«te of the 
et ernal competition between water re­
sources and biotic resources.. 

The link between vegetation and water. 
naturally, is inalterable. Simulations shO'W 
that under continued warming in the West 

TOO MANY VARIABLES, O R NOT ENOUGH? 

B ehind au the maps aod the s.n'lu!a­
tions is a biogeography model 
constructed by Neilson ;,1nd hi$ 

colleagues. called the mapped atmosphere­
plant-soil system (MAPSS). The MAPSS 
model simul;ues the chstribut,on of all 
up!;md vegetatten on-the Earth, based on 
climate and soils. and ~lies on curren't 
knowledge of both "cge..ation and h)'dto· 
logic processes. fot' ,ex,\tl"l~. it tracks the 
ph~iologic.a1 effects or elevated catbon 
d ioxide 0 .-1 the wa1er 1,1$C efficiency and 
procluctivrty of plants. 

Given an a·tel"age dma1e. Neil$0n explains. 
MAPSS cakulates the type of vegetation 
that can exist oo a site. its def'ISity in terms 
of teaf area pCl' unit ground area. and a 
,.,.ater balance for the site. ind1.1ding monthtj 
$Oil moisture and r1.1noff. It simulates 45 
different kinds of up!a..')(I vegeUttOO from 
deserts to we, fore sts, a nd has bee n 
coupled with tw0 O-!hCr ,,eget3tion ecosys-

WRITER'S PROFILE 

tern modeling and analysis project (VEMAP) 
models 1hat arc then able to be tr u ly 
<:tynamx: o-.-cr large areas. and througJ'l tit't'i,e, 
one of them a.I 1hc way (l'Qm 189$ to 2100. 

"MAPSS challenges the long-standing 
assumption that model$ cannot operate 
ac(OSS large $(:J!cS: Mod'cls have- historically 
been built for very sm.l.!I S<a!e~ The ec'lrly 
one$ grew vegctation and included some 
nutrient cydii.g. but they couldn't !'nO\'e veg­
etation around. MAPS$ can:· says Neilson. 

No;. only that. it provides intemaUy consis­
te.nt and pvbl1shed simulations at global, 
continental. and regional sc.ales. the lauer 
with a <e$0!utior, of about 6 miles. A pr¢ ro­
type version of the model is bringing it 
do-....n to a res~n dose to the size of a 
football field. 

The MAPSS,OO,$Cd hybnd models are pa.-t 
of a new gen-eration of dyn.ami, models 
that inch,1d-e water; energy, and carbon 

3-r.d Northwest. if ioreru begjn to decline, 
they wet&:I use !es,s wetter; tn combination 
with iess snow formation and earliet' melt, 
this coutd result in increased winter Rows 
w,th possible flood"rog. Neilson poitiu <>vl 
these changes in .i.nnu31 runoff also could 
h3Ve profound implications for the availabil­
ity of water- fOt" irrigati<>I'\ domestic vscs.. clec. 
trteity ~cration.and freshwater lisher'ies. 

The reason Neilson and hi:s colleagues can 
even make these surmises about water in 
an are.a of region,.I uncertaiity such as the 
Northwe.st. is that the models they 31"¢ 
using today h~ the vegetation processes 
fully coupled to the hydrofogi,c ptOCC$~. 
Things under" the hCX>d, it seems. a~ ~tting 
pretty complicated. 

e.i«:hangc bet'Neen the atmosphere and t.¾e 
biosphere. and add~ the role of the bio­
sphere W\ affocting climate change. It is one 
of .he model~ in VEMAP. which was formed 
to closely examine the new models and 
apply them to U.S. assesSMcnt activities. 

"The more ~ariable$ you can ~ corporate 
into a model, the greatet your con!iclence 
can ~ ... Neilson says. "and )'et the quest is 
always for the minimum amount of com­
plexity that ...... still capture the processes 
you're modeling." 

A balancing t'!Cl. indeed. and one that is 
conruntfy challenged to prove itwf capable 
of suppol"ting it$ claim$. That's why the 
mitchup WM the fie-kl data fr001 25 ye;vs 
ago has been so importMt, Svch models as 
MAPSS cannot hope to be credible without 
this lond of real-v.,orld validation. They also 
a.re "ettcd internally by luge-scale comp.u­
isons with many diffe~nt data sets. 

S<1lly (hmcon is o science c0Pw11micarions p!onnt:t and writer spe(;i()lioing infons1 resource issues. She lfreJ in Con·olli.J, Oregon. 
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RECOG N IZIN G FEEDBAC K LOOPS 

The MAPSS model .usumes that 
maximvm le.af are3 in<lex is con­
$traincd either by the avail ability of 

water o r by the av3ilabihty of energy. 
The models v10rk. from such highly local­
ized measurements M le3! area index. to 
suggest what might happen on a global 
sca!e through time. &,rt they are des:gncd 
to add'rcu the kind$ o f atmosphere/bio­
sphere-level feedbacks th;u CO\lld have 
forests 6rst thriving. then dying. 

Coupling fully dynamic O(~ns ;i...-x! all their 
system processes ,-m.h atmospheric models, 
for example. has allowed simulations to 
capture negative and positive feedbacks 
that pta-, a critical role m 1.he regio:~I distri~ 
bvtion of temperature and rainfall chang_es, 
Neilsoosays. 

"The condusion from our studies is that 
the feedbacks betw een the atmosphere 

and the biosphere <:ovld have profound 
inlb,:fflces on both systems.. The f'\atufe o! 
the feedbacks $pan the full range of 
proce sses from complex biophysics to 
physiological. w ·uctoral and e cological 
processes.."' 

Some sirr.,dalio(I$ arc programmed to show 
Yd\at the V.'Orld will look like under as\ eq1,1i, 
librium conditi()h in which there is d04Aie 
the current amount of carbon dio:«le in 
the ;!tmosphe,re. 8vt how likely is an equi­
librium condtion~ 

Neil~n ;)nd hi$ colleagues recognize dearly 
that the biosphere's respoose tO tl"3n$ient 
climate ch.ange could differ significantly 
from th.at simulated under equdibri(.lm 
climates. "Ifs e{l.;.Sier to boi!d a.n e<pJilibrium 
model than one that reflects the ttansition 
states durit\g the Pl'O(¢SS o ( carbon dioxide 
buildup. But although the planet is not B:ety 

to s.ettle into an ~rium state. simulat· 
ing for something l ike a doub!ed cai-t>o."I 
dioxide supply 1ells }'OU what your end 
point tendency under climate change 
should be towal"d."he expl~ 

In one of its new dyna.:nk versi0.'1$,. MCI 
(MAPSS-CENTURY) has incorporated a 
wildfire model. in recognition of U',e huge 
role fire play$ in carbon rele.ue. and in 
vegetation change. The fire component 
tracks the change in intensity and the 
~tied distribution of fires through time. 

What's under the hood is indeed compft­
catcd. and it's only going to get more $0. as 
pr~ce.S$i.ng s.peed and parallel processing 
continue to imprO'V'e. Just im;i.gine, then, 
what ffl.'<frtg such elements as insect infes­
taoon. dispersal of seeds. and vegetattoo 
establishment W\ their calculations ,\'ill do. 

CAN WE M A N AGE F O R G LOBA L WARMING? 

C an ""'C really hope to model some­
thing as complicated as Eirth's 
climatic systems. its vegetation and 

watet systems. and get arry kind of t«l$0n• 
Jt,lecxctvret 

Global modeling teams always us.e mo.."e 
than one model for co.m~rative purposc-s.. 
Neilson poims out. They do it for their' own 
u oss-check)ng purpo$es. bot rt also a!l0>Ns 
them to answer those poicymakefs when 
the y ask whether there are consistent 
~ponS("S from different models in differ'­
ent regions of the co•,:rtV)', under dif!crcnt 
scenart0s. 

Neil-son believes 1he impl,cat,ons o( the 
models as tools for planning futures must 
become a c;entr31 management issue. 
"Managers can't afford to Sook at their ¢',','I\ 

se-ctof'S exclusively 3.t1y more, Integrated 
assessments are essential to try to deal 
with decisions 3bOul whether you grow 
trees to sequester carbon, £or exafr"lf)!e, and 
the n how you protect your water 
resources from drying up." 

Afl alten'lative to thi$ i:tpproo<:h might be to 
use the landscape in some Soc.ations as a 
"c;,aft()ti p!):np," m0>,T,g wood from rapidly 
growing forests o·ter shon rou.tions into 
1()(1.g·INC<I fO!'eSt products. he suggests. 

"The idea here is not that we 11$ re­
sear<:het'$ CM come up with de fi nitive 
answef'S or recommendations. It's ~ "' role 
10 pl'C5ent options- if you do this. that is 

likely to result-and wherever possible. 
start zeroing in, narrowing the uncertain~ 
ties. That way, monitoring an be structvred 
to detect earty wamings of drnate change, 
and reseatch can be coordinated to help 
explore ;,ltematT,.,cs in managing resources:· 

Of cour-se. there are m.vlt1faceted global 
impl,ca:tion:s. Neilson pojnts out that shifting 
distributions and changing productrvity of 
forests vlOVld a.ft'ect regional forest M.lfkets 
vk..hin the global forest marl:eip~,e.National 
;,t!'ld rcgior-al economics cootd be att!Yed. 

Wrthin this context. it is cn,.,cial to ~ogn;ze 
that ;'!fmosl all regional plans are construe'~ 
on the assumption of a stabte climate. he 
says. The Nor-thwest Forest Plan and lntetiO< 
Columbia Sasin EcosyS;tem HMagement 
Project are t""'O obvious examples. 

"The expectatio(ls o! future growth trajec­
tones in the current plans would need 
sig,nilk-aot modif)(ation. and balancing the 
man3gemont of these issues is nci al».!! to 
get any eam:· says- Neilson 

The growing power and complexity of 
dimate change tn0deling needs contirl'JW'rg 
innitvtional ~rt. he believes. to prep,?:re 
us a.s well as possib!e fot' ur.certain out· 
come$. After all. if the insurance comp,t.-ies 
are irrvofved. you know we'11 pa,y for it one 
way or the other, 

"Ah,, w""-ta-~a.>6W..- g<n­
tho, .1<>..L - WM+vhol: fcw 
~"" th;,,,,,.,.. U(e,I" 
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