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Abstract

This study i nvest i ghaitsetsd etfhoea &psottaa ni toima IA me t fi
ing a regiodralvenewmatdayswod ali f ferent sour

re used to quanti f-30d@edorlesaditmgnt dur wao g ¢

Ss, small er but spatially continuous 1in
enafMTihe 2Znodel Si mulartmesr aa ngle nderriadrl yl oac al
forestation. Vegetatiordoaedpygyabepymesapa

d ground becomes warmer due to more radia
r surface air uingd wvaeak evre gteitarnt | oar, ¢i1i kel y
ughness suppressing the sensible heat f
rming signal is stronger for the nighttdi
comes a cooldiaryg i sneg malx i fmum ttleenper at ur e,

fects of albedo at midday, which reduces
forested areas include | ower at moskpeheric
del itdleentlid i Rlsata basin as a region remot
simul ated i ncr easwetotferp rsaochilp,iatrhait gdoens tlr eoandys
ol ing. Over both deforest-eddaonead r reenf &@c ear
anges are BoehastoofAgehannScenario 1; <coa
uch as in Scenarios 1) cannot represent

derestimate its iIimpact on | ocal and regio
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1.l ntroduct

ThAmazoafionr est i's one opfoodise Evtr ghoetexsar
approxiimAadO@l g C in |iviFreddpaama $),aeghaysoi 12
acrucbhtehreengiaongd lowat er |, emernrpgygs(Hamght on et &
200Br;i enen et al ., 201Hq welvaera,l crmortee teltaml 2Q
forest has been r eoepl &@aeidheb ye apréFsgtaulr ey iCadred 2r0
Davidson et -Bil ho26lARfatdeSro ac#iiBetve@d e eor etshhat i on
rate of foresthettwesesn s2 e dd WpFdrOdlLC h@oge s
i n B(GaaFeEbho et Allves 2dtl4al ., J.6lbwpeRockredoO
20 1lt2hckef or est at i odn wpat ag ahians ppoi kcakdegbc credllea xad e
agriculturaputdteinedaozpane neé ¢ os y(Bd lelme fas)orao i s2k0 1 6
ex amplee antnual aredeoareessasagd ofdi am2DD®BO0 Giok M 500
2 0 1la2nyde b ;euinod %970 @ ZJPricBdey., 2013

Land cover icehshsawgrefwaadosdlriefneenr dyys bublgeatgh sev
mec haniSsvasnn et alet,202006CH6Nnve&ahgng forest to
grassl and increasesentds facel atl he dreeucculchc € h t
absorpsolbardo ©thi coh.é&d er, hlraendduct i carr eafc amap ¥
intercepti avible!l | @as s -toafp pmamigs tduereet heo agtrsal b e as
cont r irbeudtwegyvtag ot r a n swhiircaht itoemnds t o i nlcmease
addi ti on, -i dutf & ersdbadgrefoarc e roughness reduces
of heat tavhatthmoxmgmeoeef ace walk enj @gn, e f2p0elcsa |
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There is a high demgrewhadiskd args eenss ut sh damodnegt o
the Thegpdxsto higher temperature, as the | o
t he readeifafteicvt of( lad dre d& Wahrarnigleosw, 1989; Mal h
al ., . TAkl )y fatrispacaeppr daech,vama @dyoadn ds tau dviag ani
ef fedef mrfebsyt addmmari ng temper at uearfbogrtenwsetesn
(eg.Duveiller et al. w2Oh8,a CGommngtralsi gh@aloy
ni gen.tgi , et al . 2CeéScaAl kamh@ 18n dTi$heeh uvalstyzmneett ra
effects (tamempthdi ehoomédit eomp&elk @ddbund in obser
studiags be partl yf adruenet appheasphaocet being al
cloud elfdteed st o at moGlpdhrer amd f BliedAn @aypdear @d2riote 0 )

studzyeppetell anaeltyaed *R&HY0i) meattelmpietreatrmuly e rf v

areas that were forest in 2003 ammi mgpeni ¢ aa
t hat iwictrhe atsltees si ze of the deforestation pa:
The i mpact o f def or telsstuartfiEao@e .oitsr amicssp | & na Mi ©

i mportant source of moisture supply for pre
1550% o&l t AmazoniZempr eitnfadl.l 2017; Van der E
Br as 1994; Sat yamulrhtey deetf d raddsutcee®iD @8 pduct i
evapotr ainms pderrya t siceeamearkreeny i aotnmds pheri ¢ moi stur
and rperdeucciepi whniaiyb m rpiogsgietri vae-pvegiepiataobnon fee
coul d drive forest | oss I n redgihe®as ewhamne

t emper at uroek xtihsrteisnhgd IbdesgiRd ath a ot al . 2009; Va
4



Wang et Zadmp e2t0.1lall;. 2017)

The iompator eosn rae ¢ iomistuadt iecrn it anlcargai deé g
anddlepends on the scale Mogt | ncdeliiomgodt tdiee
| arsgeal e deforestation in the AmaZfeongeraengi on
& Warril®o&9; Gedney & Val d2e0s0,9 ;2 0S0a0mp aN.cob reet &
Howe,¢enmaslclal e patches of deforestatiooulkdat
i ncrease cloudi ntelsrsotuagehd mapidieméeplo s @ali ®nci r cu
Bai dya Roy 2WaRqg s, esRrla8d&r ence & BhBpDaret al
20)LAst he spat ideelf ogxisHd catt e andneas chea yt @rhdeh ¢ ema |l
triggeringanmdays hwefaak eeno a dynamically driven
enhancement of convection in the downwind r
upwi nd(Prag g iomn 2KMh%: hn a2 @isigglest ed that the ext
def orestation may have cr-oslyeédamtbetrhneshol

hydrocli mate regi me.

Moni toring the magnitude of deforestatio
di fficultiesparnali dtemrtadhalndgs teemd spati al sce
dataset s, as wel |l as evalHaradli th gd).6GIp@uitainatli fiympr
the extent of hi storical deSkooleest LI PBK drn v
esti haefedestation over the Brazilian Amazon

satellite dat aSionfc el 9t7h8e aMead plcHhE& 8. f Re @l ut i o
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Spectroradi omat rONPMODH 8N
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20MHOwanweér 20822. remot

tihle ilto sisrctaehrorpuypotosa stsh enmmit t y (

oggimgundertesti mate the

real i sti @nmagrmgii tondd
di fferents memdbhaeas Sens | n
climatic effects of | and

datFaot hemwer poswe
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onstructed
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empl oy

thih ® t ol mipadax Itc oosfe r
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severiMi yodowskkt eh

i fferent regi ons
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climate2®@IO0OsAmazcn i dat i
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cover changes depe

r egwiotnha | s ocp h insattiec

epresenhdt sanf atanlidnrpoocsees steod & fhoer ensotdaetli on s

f r oanso b @ rauSaetdi ta rdnlasPdhadteasmmc d e b e d
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2Model ,amatBxperi ment al Desi gn

This wmbuhudy wUbe DbDHhternati ontailcade nRleys ifcosr
Regi onal Climate Model,Giver gji om@ #1231 etdh(eRietgiC N
Community Land ModelOlweromi o2n) REW. MVE b M4 e 5
al . 201 this @aduplsphemeoctheé | , RCM si mul ates t
dy niama | and physi cCalM priombesad eass,d twshuirlfeace hy
bi ogeopamyds ibciaolg epa ohcegpelisaeast phenol ogy, and Vve(
CLM solwataentdh eefnleuagteyst he | ev el of pl,anand unc
gr-i d¥éluxes (and peapenileAdlasn dd delhb edwve)i gahrtee dar
averamersg t he&®FdBHiflee etnfe model has the capac
dynami ¢cn tiwes ps ewagetbat i on conditions (str
phenology) to bleAls¢eatth eBFThat frem thg t o d;
seasonabhndcyPF&s coverages remain  Thae medek
perfor mance f oMafsr ivcaal,i dAastiead 4 vYd 8Soubh. AROMNI6GG a’
2016 a; Erf@bh7iman Shi adt &2 . .SPple&cialLlBpwufer al
Amer Ecdani an & cWanndgu c(t2e0dl1 8 x per i ments on mul
|l ocations, and found that the model perform
t h@oordinated Regional (CIDRWriEXoanlaii mg t BXx pienrcil nue
influential oceans .Erlfnantihans &a¥apdiyp a@2e0 1f80)l d dc
adomaihmt t $ipea mMSAR-10AE,5 8S4 ANi n c lgu Siowt h Ameri ca,

portion of North America .and the Pacific an

v
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We i nv ehotdiegfaotreedsut rait n gR2r011988s0hsa v en f | dureengcieo n a |
cli matsed e L MVMRGM mul ations that differ in ve
The | ateral boundaarlyl csonadudetaitio vodnds(@laBuarsi)y flo.r5 A
resolERtA mtnadraifDe e et 2@&ddi fferentded ouw edsattaat 0 b n
wer e used htseeddse roifv el aunddie ncgo ptaetr isa | PdwWeroange 0
t he Moder at e Resold at adino memagi n@MOPPd eSOt r e mc
correspondi flgawroe nycega r2 @IO0ON ce 2 P&Zh asd emedi um
(referrddando2iE0eaft er) .t hé&ve P&@&r isvpeadt i al Co"
ALand9o&hfiLan@00by combifiband oMIDE®A S wdiaftlear e s t
cover changes from the | an(Huudd, rEZ@imdinng at i
1980 0ot and 98 0and2 RI05o@(an @005 resplecgulel Yya
and déehevdedFT spatifaan&@bdr agpenbifband 02 0@O0
MODIdsawiaf brceosvter changes derdured @ ¥fanlsaemds a't
et , aRLF3 gaPRlemhlach( 2@imdi.cated that for mo s
Amazon brasstiino tcdhfe pastur el asdt g pelhausb,y cidno ptl ha
study, deforested areas were coONotettedat ot |
LUH2 idsaaitato. ® A5 Aesolution, and was |l inearly
obOnk58m LandsaBO0dBaltna riess odwatsiggm egamneéd t o tF
resolution through arithmetic averagimnlge a me
derilwawed cdivend dbh@Bnd 00 k5 coarse resol uti ol

of vegetian i omeS@sat &widd 0il0 s , respiati@aval7y , w
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par trieatldiyns thetspatobhlveg20aWs oar e omaki ng
deri vaad cover data GivaHyhbabpe: /tbr-bhgh. c

Jiang/ |l and_cb2@&@38@ata_JCLI

The dhféerent | awedr ec otvheen duasteads ettos pr escr i
Reg@M M experLidmedn 01s@ & d _o20nidk and _o2/0dmed after
t heacorr esponcdoivribgtt h a mde sTpheactt movsephhgedreihc tahlrle e
experi mdnt sewlheai asthemgh elbdwndar y dcuornidnigt itohnes p e
1928017 to simul attewoc |demaatdeesod o h died pats@e nt | ¢
cover scemariach experi mPREndiAkbssoacsdmale oOY
not fvracmg year Thosysansitivity experiment al
vegetati on c¢ha&mdgleddss dmuirgihng im¥8usence the regi
l92@07as an examplee. sTmal ated climates repr e
cl i mat el 9od6rl fugwlo be i f t he heaget atsi adreswel &
Land_ 1980, Land _ 2015,s arndas pleafsdevlddy7e dd at las e
di fferencleasnldb 80 wWa@a0 (55 c e n acraiqpu ahfthd yef f ect s
coar eeollwnicoomver changes;dofnf erreegn coengantldO@Bt! w emeant
anldan2d0 { Scenarcicomuht for the impact of a mor
def or estpatoivimdeamdh alternative for TGhbhepamwios
scenweruese® d thhowstslkeesscli matic effects of | an

t hsepati alofstlraucd uusee/ 6and cover change
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For mor e edsathaislyessdsse,O9svev edel v defBoABdnt ed a
sizZedrmereegicolnussit ec| ddés ar atagkeo @t h n ASnay on (
cluster 2 4i,ncH ivdieds @ r &aisl i anahdghbl3amddlsr ( BRH
ar efgs 8 anla 9t | Angggicamn). A(he s & Mmebcotxeels ScEnari o
and Scenarsbo¥ddTh®orABamnak e wet rEgmemtshwith
wet seaBfedi a dry regi emonwiht hwed e sleracsese.as on |
defined asemlbel pepr edi @ hmna/ddyoolfnl oewki cnege dtsh e me't
Li & Ful n 20dmd _1980annhhet magnedlaadatl ¢dipS.ex8 pi t ¢
mm/ daymmB3day armd dia.y2 I o rB RthndtbsS,0AurAe s p@xceén vel y
the region as a whole, the t chtaanl Sacreemaaroifo flo
731 mh&ahi 8oenario 2; over the three cluster
as a percentage2 ®.f57%,t adll2|.9%PP@ch&raBaRr H 5 d
Eas tcAl udtnerSxt enar2ila 90,%,anmnmd .i03% and 18.18% in
However, due to the high degree of spatial
di fferent spati al bpeatweeernn ,t hger etawoe rs cdei nfafreiroesr
magni tude of forest | dFs gh#*lmaP Fe o me xfharp b e | z
Region HstwWhe ifnor e aatvec @283 Bases aarnido ©2n9 5%

i n Scknario
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3 Resau | t

3.1 Shirdmleyes i c al properties

Deforestation influences regional cli mat e
gaesbut al so stuhrebasdwhedydss cian (Hopuepamtoises $2p0nl 7et &
LAI I's expecasedltdmed dcsocvrieayaisreormt efdor e st to cr
gr as &li galddb.dnib 2 sthhoew dleAd hveerdgveesr def or eisrt at i on
Scenari o ariand®AE&Tdamrgecsenar i mopde narmneagannd ude
spatdardtliyaubhbhtshhgrheomaeet s of rel at invdSt el ar gc¢
LAI c hiaghcgeersatré rod 2t o b e tluadreg ebruti ns pmaatginail | 'y cc
s maflrhmaggnt ed ar e ps xceflvslt aair griosasif goeugnheh BS akesit. A
Tlesdei f ferepaefsrloymmstulid very different spatial
which these changes were derived20bh Bsemar
0. PAS5A spatial resbhotdi onyvefoch&Snegataiesoi Af
LUH2 simul at-2@0dahadthzz0 i3 ABahdsatatobbaadalv-(2000
201170 additionchanighls dhamgdarlkanoramsd sgnt &s ¢
|l ead toeouhfgber alshetrt?) ThEhguemsal besdpastshalv
correspolnadrecdhceovef thangessceensbpuoinadiihneg magni t
the insmaddesand mo&Ad gt Hers sa shpheadnd fldlmOeisst at i 0 |
t reducsuohace ,r whgltmes sacreases wind speed
turbul ence ther ef.olrhe sheaunrgfeasc et oh etat e fd wrxfeasc e

properti éociantpméencéi mate through their i mp
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enebggget s.

3.12mpactTernr adate@iral e

The |l oss of forest cover direct( yahb.nd | lu)en
Evapotransgpinrcd tuiders {tbwmraipbothit@maci pitati on
by he vegaenéagpbadamtanspi)r,atainodn g(rToungd ftvimemor at
sogur fTahcee responses of ET andairtes hcgmpgnemns
among di f f,erwintth sae acsooommson spatial pattern ac
so only the annuadhawre riamgCF ermewsmpasnts edse faorree s t
Amazdrectr ease mddhkeraseymmpoaadi eam aras @t hat i or

caufsoer t he dleas etacedo fwiTtthr reteliehtaldaps sndafotnlie ep

deep soil duriomg itnhedrdgHy wgge ®nesn BFhul at ed t o
following defgaesthtei oempFafuoé oRlraere rcaadni oaptyi
to reach waremignrgo utntde soi | and driving up t

espedihalilcnaswet r egibasntsd WedewAs onnsd wihrepu te niemr tgo
t he | an(dass uapmasestthevitad I|)iabiypr t hharnmyi t i ngEg.f act or
Therefore, the net effecdTs aaff) ddies orreslsa tait v eoln
especially for Scenarainad IT.hefdhretadahkJET ¢ omE
2ar @ gilema magtnhiatnudaeni &c & narddkaplawad correspon

|l and coveFighanaeg2}»

Th e cEhTa nagnédér e c o r rceosnppoorndeinntg changes as show
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to do with whet her-l itiiet &€d ioneigtivedeertie gy i(@mMeasr gy
wedeasemsed)gy aaredrleaabiolfi ttys ar fph @y sdpo nriioragn ti n

the ET Tcheanagremsual average r [Easuabrt@. Omdnéi cha ET |

an®d. 004 mm/day i#0. 8t8Bnamibd O 2amdn/ day i n Sc

( Tab.llret hle) dr i er region BRH, water availabi l

seashmes . annualh aagers8fehtamr d nicm eaadaersei mi | ar

bet wteleen t wo scenari os, both with,anr eaguwlrtoxa

i ncreased reriadiedi ttaot ilaamr ge scale precipitati

| SouAEsn,dtdtecrseaswet aseaspasul t-i odudedolres

area r éductsihonws ilnihea | ér yWiugneead ohul y Al J@éAnd Au

her eafdiuveer t o the | ack of precipit@rneouwml t(g hrea

shownkFor thessmmbeathaadaymes,g!| i gi bl e durtihneg mos

BRH egwlhen precalpsanmteiaadbmdr ies a sl ight increas

t ol arsgalner ease of pr ecsiipmutlaattieodn. Dilyre tthles tpnoresd

ofrahd its spatiotemporal vagi abitlhi tay dearce equ

regi mes (eEagt)A a%auA agnnidauicpeidt d tniclaome acsoen tirnma sBER +

respongsehooMs E high degree of spati otempor

deforested areas and during al/l seasons.

Deforestation causess uwr fcd eearr d@leactrievaess eh wri

within the de&fiaggue etwhd cfarcmesmudtt sonmgi $ her e e
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supply ctamropyghlevatpoamspiomataina@dn but al so surf
sectBon Fhdr yianlgsosiegxntaelnds t o otvhbeo tlho wleerf otrrecsp
l and andr @zaspgcnggahE@N Septi ember, October, a
ASOBher e asfetaegrddm @BU f eadi mg ov@dealkbase of <cloud
suppem@rseci pliFtiagtuihosor d g i pi ¢ apioowaehe strongest
seasomc| @eichease of prdéoi ris;t ®ttdh eamperaeseirpi t at
in other seasons is weaker and mixed,, | eadi .
although there is stild]l a cl ear( Fdgjulrkekes plond e
| ackt orbaignf al turtelsg omest® escecansbaeyr r(esul t s snot s
expectaed,argdmopasvuirseftramsport by the mons
Durithege dry seasonhdwnrAa i midesdfui atzso riloat eiady ver
| ow, | eawiomg floirt dftluigbvtneer t heddef or estuerdi ,mgut h
t he-mpneoon SON&Jons(the primbhoy moestpreatbdc
simulated reductiomg dafef pries iepxipieacss éadhwsnb old y o w
observati onalle iKitduldo est) Ared. ngg. , t2H0el 9heawet y def
regjtohnes def-ondstati ammamekc iofhivtea taigoei®howv e r
Souamn-d. OGWEas t ASd exn ga m-®65% o0 v 8o uaM-8. Bdv East A

i Bcenalrfilme 2dr i er hree @linmauvaBrmRelg ie [cihtaantgiessn mul at e
tdecrease ibny5Sdéamar i dbc e ® Sc ehhawa wer2, t he:
preci piitgantailosn are weak &ndadoentgspaeceld hmo

South Ameri ca
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Preci pii g aitn folroucetnbceeadld Bnoothaind c o w@ln roh ange a
2011)t hrough both moisture supply and <circu
deforestation influandepratmpspaenoerabnonahde
downwAddi.ti onal remot e i mpsaccatl dcadnii roocsut mhr art dhe
the subtropics owerh tthetlla BIraanan dtasshdne d enfca
o f precipitatduomogtkeasbomel amed in the annual
apparently a result of Iwarmdé4hocial c dled olirha sst @
i ncreased precipitation is the priamar ysoddus
moi sitmrthe Lal FAlgaatnad bEa)sgivar edrdy r egi on wher e

water awail abil.

Over defomesdoeddsfirmadguo es a c,| eaasr s#hrogwnn gi ns i
4 usnongtuhe 1 oapt ddcec )@3SW an dxhaemples;ponse i n
soils is qualitattihwe lwe ts iEamilglAasripsa,t | 30 U A anvdkr
annmaanocwW an g 9fma n-0 .1 ¥nmf oSrc e n ar i-00.7 nma m-di
0. ¥mmf oSc en airn ot Re t op( Tladbcleh iodf Geodriease of s
results from the combination of a Ssut pht (
Amazon) and a broad increase @sfudjegveaspo rtahtaitor
cover change may have contributed to the se
i n South Bmarzedgi camsd dur i n(gErrfeaereinaarkaddllh®hueg ht s
dri er BREgtber rescpoheemotieW i shiacehciusi de ¢

i n Scenario 1 and stboght sipgetce & & lmitn oc g reasrp
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As the deforested areas are spatially sc:
(e.g. J)dbamleddd ect the tdweamaagdristpbhdes gafi dt ke |
Fi ghrreel at es t h-endevdagdeywslhe higeeasc hi nmo d élo g rhied c
magni tlubdegalofestl oscsverrahaldles griirdh e eAwadhzare
deforestabheomagivsttadrer eypbes e si n(cirnecgauedd onfg E
decreas eBTprfe cEi pangotiilomoi sture) generally i
of def owietshtiant jeoaacl ht hgoruigdh t hei s aggiet efl angert|
magnidfudtor est cover | os s, the hydrologica
bet ween t he; tdviof fsecreenmacrea so sb e tiwe etnh et hsei ntuwoa t ¢
cycl e r(elsippinrsgrs namarley attributed to the m:
applied t o Stplreefithodeatl | yover | oss 1 n Scenaric
gridfoelddisd cell s witth dewer tlhamns MdeReySEodeaereasr |
c handgeersi vetdhef rSccrenari o 2 e xlpesda nekenrti vaede fsri am
1 (Fbh)aurt é&qugthagsdhoBv stronger responses in Sc
The | arge magnitude of water cycle changes

| oss t hatn amwaeg nliathugdee 40O r e ets pif r @ ghm&@imbg@ ds pat i

—
>
(9]

grid cells approaching complete forest
i's approxi mately 0.5 amhleclOe.anr5 cnomm/tdraays,t rbeestpw
scenadamasositgniimplcianmati ons. Al t hough deforest
severe forest | D smaegnct cendc eanrteraast e(da so vehrewn by

resoluti eahi dntdewlfameehpr esent deforestation as
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smal |l umagmivter spatially continuous and exte

thus unded estdili maatte ct hhempact of deforestatior

33l mpacSturdimmgerandirEener gy Budget

Consistent with pif ewmmo utske xspteurdi meedn, tcsartees ut
deforestation | eads to Ri)gegat astui rofnaTihee mpeenm ps
i ncreases ntalrek edd fyo raecw hoiesscsh at é® 8 ldte sEgafend@ic m o f

meanwhil e, grognd ntcavegaresretsh @er e e{ drested ar ea

(7]

ol ar radiation reaching the gr otlmed sfpodtlioadi

attedsamdof@dspoéradal @argtnmmdd patsi al | y nc dSreteinmu d w

©

1 and scattepe@i mMmhic®uetes ptomeishg cover | oss
scendhieo sl ef drnedsutcaetdi d mcr e ade so fa pgpmr mowadl@ aa ved rye

Boulor both s ®ed&@rni o0Ssc, eannadedig o i€H.i P @ Scenari o

2 when aver algkEasit,tdhaeea n TuBvRH mi 8 d6EC or Sdandri o
0. A8 or Sc.Cmanpiadg e2l tobempgerhagqum@édnt emper atur e
greater sensitividwéAn or adgeed SoooygBsR Hotf EasftoA e s t

egions r espauo gaensnewefilga tOBA C HACANd AT Bder

-

deforestation 59%Cen®Edd 1AG6TenNH. &cWanrameiro 2.

<

egetation and war mer grouwndaicead eimpganat une
along the ar ¢Fofpudei 6 hesat stmadh er matgman ude

I nyaln dg. FTo r the response of avergalgany eMper at
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deforestation, the amanpgaldi paet enllear gesdms
magni tude ianf tvmeernmgionegn sebdsohhéeSONptropics,
the increased precipitation related to | arg

as a result lodudiomds s newmapacssterda reapsierdat i on

The daily mini mummigm(FempeereatZdr es(Fi mul at
the response is consismtnv@atr maogoshowb| as esasm
pattern tomwahremidnvge augar §er i n tmhagimayk uchem | n
2memper andndkr 8 $iTmesll agédd!| yoi derc e asasnedo rt heev ecno o
is stronger in Sceaadi ov2rtbanhi-deforest ed
ar dd&s giBr eTablteh@)strongest cooling is simul
no defolTbetaespanses of the minimum, averag
| owe st l evel of the atmosphere (results nc
temperNdtua entedacr ¢ as e -toifmet hmaxdamnw m aivrer t e mp
deforesfedndr dase contradicts aolblssteromagt i vwanre
studies that wefisp afoversdaepyp rboaascend ofmhrae et of act or
the coobgnalg si mul at edtempemmat urnecodreeé s p oFN ersstta,t
depends Hheaevicloympern i ti on between the ET eff
cooling effects of al bedo -dalauwdsetemh ear £0 It ahre
radiation . sSddacdmngesdmagevtsciancduces calladn g
i ncrenndagl oudi ness and dec,reaseefoffecstol tah ati

captured -betritnhee asppparcoecac h iireTslhibmédayveat i aogaf osct
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cropland arnedd wumeass ® &1 @ rethel§ 61 ci ency of surface

i ntattimes pGreere and Djrimeygedirn@O0tl®)coplde@unair

Despite |l ocally strong signal s, spetial |
small in magnitude. For exampihlre,Sauwtre, wWRRHni r
East A regifd@ sOAL3 kan@WA @& 29cenar ifHC 10Ag&n3a n@. 39
0.2A4T8 n Scenario 2 (cTelbll dlee2veeh aAtgtetshe ngrsiud f ac
genesakblg with tlhedamagnc ¢ ord gfa)ld-tddbss exhepl e,
coef fiscpaetnotadoefl at aomulaét m@d@magfdormMest icover |
0.67 1in &Erc@kdBanr | o el2haér iappr oxi mately $ihear v
hol doagstoseveontinues to increase, and the
3 in areas of Templkéneéi baosbs p8ahstssdetwne ri nw
the good mcoemet evepondg@ati al matdt @ remrmp eafatdiafeo r
i ndisctchae surfacespiedpmr adauee@e biynh Hremaaini af f ec
Thel onuodd er at e(dt herfiof megcintdse n t shorSWwwaee emdéen) i
temperdefioe esihalds a r a(raksil gagreadt mako r r ed cad fi foinc i e nt
bet waeremu al anmcenraaegme8 WI chasg®. 59 i and.cehairmo
ScenaMotoe 2t.hat this compeélext if @re dihmgdkll Wis nodc rems ¢
only the warming effect of solar radiation
relative humidity therafease seducaddithguodehn
correlation i savieorlangdeh breg@Weaharmepeeor wet At i or

coefficient of 0.79 in (Skiequarr ewhSiel)h dawsn 0. 8 4
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| ocal effect obbwdetorewttahionthe Amaz-on reg
| ocal effects | s8)rAal atrii vde |pSoW snimm@st 1l ehdes éeq un rg e

of daily average tMmprraqrniud ecélsl $ ewist h hmo @¢
and can be onhedertdeghef magevereegde¢fFfogabteat
8h) Tchoinst rasFigetewe&8b @anhdaBcthediaage magnit
over deforespedmaridlog afl egmlowcset s &SW clmanges

seconddmy crodleeed st j oins bnh_pastbe tSWefnorT def bsest
i's generally similar tahtmhe el a&tsito B)Jsisp (fFc
whi ch inddlcauesf addibakgaeéleatcad cudati on ch

i mportant rol e -t nhmeheaarke smpandseef nogrbersd day ri eo nt. o

The effects of deforestaaeeson bhatsed hefhace
annual s@Wie®awer def orseusrtfeadc eariensssn,t aeasas ( SV
resuflewerf, clbauddt hehabs$t waipsemalnl er due to the
sur f aceT had ubrefdoocneggwave LeWni sca®mas @ result o f
veget atwaornngeeomdmd t he ( Fr pPO&)si n t he ,subWr opi
feag Weeer easiomg ngi ggenel esadmcef t empaesatdubg no
|l ocal deTleesetatn achi ati on changes are domi n:
with a general decrease over deforested are
(Fi guBPe2dWilt h tdheec rgeeanseer aolf t ot al ET foll owir
flux (LEdbvdecmeastesf t he (hFeia@diidddy dedtiogtraedt e d

i much wehm&krert he net (rRaidPadbce o Msd eac rreeassud t S €
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fluS8Kecr eases subSe®epti Altl y lheieopl werwtsisng f or e
cropl and arnedd wmeass ® i@ hachede e t ur bul ent tthreanspo
overhymog.dhese together withqetahusdeggemea e dfE

sensi Fllmxleeatdef orested ar eas.

Tlke gener al war mi ng over tdempeaest edleeas.e as
99%perceortidlae |tye mpe(r @tguerse e n hdaenfcoerde sot\@amru A r e a s
and Eaduddused i nl1BRHAVEnagaued over the three
t he ¢ h aonigne sScoefn alh C®. 28 (®Hn B BOe.s3p3ecti vel y) are
in ScenarA®Os. € (aOn dh B0e siBe ¢ oir v Slow A, BRH, and
Si mi | gr tthoe Text r eme t Emrp emramhluare dfreedrasesddwn g( h
Toof rdrhleand _&a986r)i memte ®S9oe@aAnlasttA dbecirreaBRHM
(FiddPrel n Sceihrmacriomakgsant i day gl wasn A. 9Whi ch
meand rtelganency mor @rddfaor eotudtl iban. ididsyl su/ey)e arar
in SouA. Note that SouA and East A ar evhwdte r
BRH is a dry r-egmbheavi EM Belyvainlbe Charegesty
frequency of t heareextlraerngee rt efnopre rSatteunreen doc @t
t hat coar,sespetsicdlutgpmesénnabusne mdcadtesdeo r e S

underesttimatetotohmpeaieatiumet ke emod el

4. Concl gasndnDi scussi on

I n thisdpatpwe, swedaf ooesisnodutceendd coven chan
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evap

h Amern in@gaOll9Bsdsn t wo di fd epneaadssouricew toH
ges might i nf htu@nmcveertthergr dircersal tol icmm o
s Labhdwsesur faacemhir gghhaseAsalaberdeosul t of
r eisntdautcitegdnc e property GGamdase tTheée manbe e
rally wavmer danhodiresitlee h@r ®a@misdsace war min
tronger for the ground and vegegtafi on t
surface, ati me t wanp msirt r@do wnsgieg n gf hotmt int mhexe un rth

eervdogcomesool i ng hsi gdnaaylt i fmer maxi mum t e m,
ceisuitm@al oampaliirt utdeenepre rdaetfuorfieb et sdr dmaeas dr

alncl wmdanolsgpwesirti yc,p hleeod i tdati ieomsmoaddf or e s

addition to the localoedlfeetbectdefohes
spheric circul ati on( Baanddg e rh earedd HOBildrarmdoyeasrt
[).I,n 2th®9 subtropics of South Ameheérca i nc
and cover changesainmnwreacreeasmosfedprn ecithiet ar
raesn trleys u l-stc aolfe lcairrgceul ati on changes assoc
on and sur flbanidn aige a seggdeogndsse wviep heg h iswmn |

ot r ansapnidr ab isbthrmgrgsi gnal in all temperat

Thes i mult atimpeé aaduwatcehrancggessu et de §of esshtwawt i 0 n

subs

tdainfeameldest weensddearearniwos oCo aredeo®rreesd altutoinor
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sed in Scenaaties 1t)h eu nsdeewreersittiym of ,f owhisdah | o
auses thedwmoeshemboeal i mp acnt Socfe ndagrifiioa els,t at
evel forearetgvexcleess 40 %, and the project

haM;ih Scenhei mo@el suggelsdsS atogwa rdmicneg |osf w

ompl et e . TThoe edit fbflecorgegnnc etsheen airwmt Be si mul at ed
ffeonh®ihremfindiecgsat Kbhamdiaoz®Yt{eplp.et e2 00t al
hat the -dedwcedthydoat her mal changes are ¢
atchl tsiizse.i mportant that data and model s uUSs
he detaialledtsmuature of | and use | and cover
The cooling or weak warming of dayti me ma
f surface asrateenperorras seeom deof croendtratdiicrt 1

bsertasednstudieas edhat sdgoumi cantly higher
pen | and than the neifq@lth onibnigoefndhries tdiag crae
rom ¢t he nsoodneel ssiinduel ,at e@ specpaomfssersitshoen amo
ompemenbanmawms be modelln isspreci f col at hemodel
vapotransesgppbopaséeéanhdeur momgemt dday when the
adiation is theefsftercansg eosft ,altbheed or a chicateiavsee a

O a circulation change may oMetacnoetpi elrt eed u cheed

ur f ace sruwpupgrbemsesent , hevdnti chl may caawer meml er
round. From the obsereva teido nesns ndlatgelehoiastteu rset
i f ferethween forest and amelar bwh i poit fof hedrde eocfte sa
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nnot capture the atmospheric feedback ef
mperature r edqe.ofhseen iann dt, BOBi2rompedyzel rd i sve t € panc

the subj ept refseaurc hf.ol | ow

Our study i1 dentifies the subtropical Sout
forestation in tigerAmgaonrs.arOd seuwvrad u madia l
Pl ata basin has experienced increased p
comgpbaynireel ati vely sl ow war mi ng (et.rBeamd o®r e
,200L.60r model simul ates si milloacrals idgenfadlrse s t:
cluding an increased pr escciapliet actiiracnsltraetsinadnt
oling due tboudeetbesotsabsdwel |l as enhanc
der increasedhwatenr eswadit lsladscudgligtegse f otrheastt ant

ve contributed to the observed climate tr

For all tempemdtuat edi naoaitdhdet srtssomdgst war

mul ated i-nowv&ONt rshehaesSd@i gins al so the most s

terms of precipitation response. TFu s& ilsi co

20p4dnd &26¢ag8peci fically, the intersacdlieons

| olwev el convergence, as wel |l as higher surf

MAM) tendmpbi 5e-$t & 8tdadsoen dfilitei voonfsarbd ienf al | unt i

seasoxiamumasol ar radiation moves away- from
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on | and surface processes.

Ot her t han laanntdh ruospeo geemaicg € s eds ébf est | oss
the interactions betwee(evaget @Bildan &a W ngeg
20IMMa;ng ,et2daédlinp .et 2HIEG)y est cover can degrade
natWi st urshuacrhc eassa dd afwigidae c r easi fVvgr base,éht | et
20%L6)on t he ot her hand, def orestation cou
evapotranspiration and wesalk@rdiynggt l@¢/gatsmas p
der Ent 20tt@8alRandowvl0dRdakequently, deforesta
tri gg-amplsieflifed forest | os(Vamqhd& dEl @ abibt | z 28
However, this study prescribes vegetation
account for t he processes andampeéedbhazak i am
deforestation, whi c ht aicsk | & dl-uiipmi stftadtid idetwet hod th e\
handeven wi tahnopulti ftilceat $ @Inf ef f e cdt,a-tthhden creadg n i
| owalr mi agntdhiisn( @Cudynder fragimesnté.driohiiesgri sc unt
only becausd yi tgriesatsirgnihfaincarmte greenhouse ¢
to beA~Gihce 1980 iMortehei nipnoarztoanmitiapyd,ucedf or
war ming can occur ovwehredhaf oeéat aviedyThsechpir dl
future of Amapoar Ify redsdest riset aqgarde @it t ariengtiioensa li n
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730 Tabl AnrMual fawrer agetri al hydredltogiodalmnyar iaamldl dshe

731 chanuwgreist for all Wsbiuxegi vaere imm/ mm.y.

S1_SouA  S1BRH S1EastA  S2_SouA  S2BRH S2 EastA

ET -0.006 0.045 -0.004 -0.015 0.052 -0.022

Ec -0.043 0.004 -0.013 -0.042 0.005 -0.052

T, -0.013 0.017 -0.018 -0.041 0.026 -0.129

Eq 0.050 0.025 0.027 0.069 0.021 0.158
Precipitation -0.104 0.046 0.001 -0.027 0.104 -0.019
Wi -0.299 -0.158 -0.114 -0.279 0.142 -0.421
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tempdrdatfur ec o amMmnghl esnd

changes
S1_SouA S1.BRH S1_EastA S2_SouA S2 BRH S2_EastA
Ty 0.31 0.16 0.16 0.30 0.02 0.33
Ty 0.59 0.38 0.33 0.65 0.18 0.65
Tom 0.24 0.13 0.12 0.23 0.01 0.27
Tom_mex -0.10 -0.21 -0.08 -0.17 -0.23 -0.11
T2m_min 0.38 0.30 0.20 0.39 0.13 0.37
Too 0.19 -0.06 0.13 0.33 -0.38 0.33
Frog 1.44 -0.19 0.84 2.72 -1.23 3.91
TvTg 2adT2max 2odim adwdlr €1 gA@edJh Si gi ven in times/year.
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