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(dcciduousI1ccdlc-lcaflbrcsI） 

2001-03 1７７ １５０２ 1６７０ O」Ｉ 7.7 8520 1２４７ 

Laoshan,China(45.3,127.6） 

(deciduousnccdlc-IcafIb｢CSI） 

2004 1２１ 1２２７ １３`1８ ０．０９ 2.8 724 

Pasoh,Malaysia(3.0,102.3） 

(lropicalrilillIb｢est） 

2003-05 ８５４＊ 2６．３ １２０６７ 1７３３ 

Sakaerat,Thailalld(14.5,ｌＯＬｏ） 

(tropicalsc【lsonalfbrcsl）

2003 1283＊ 1543＊ 2826＊ 046＊ 24.3 14570 1７５０ 
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Ｎ､Saigusa，１s､Ｙａｍａｍｏｔｏ,ｚＲ・IIir8ut8u,ＪＲ.’(le,３Ｍ.Ｇ８01110,’Ｔ・Ilirnllo,４Ｙ､KoslIgi,ＳＳ.－Ｇ.Ｌｉ,６
Ｙ・Ｎｍｋ孔i,７Ｖ・OIutaIli,７Ｔ､Ｏｉｋａｗ８ｂ８Ｍ・Tnlui,Ｓａｍ(ＩＩＬＷ８ｌｍｇｌ

ノノＷﾉﾉo"αﾉﾉﾉＭﾉﾉｨﾉCQ//l`ﾊﾉﾛ,"cc〔ﾉﾉＭＭｿﾞα/８℃花"(,c(",(ノルc/j"o/０９),、Ｍ/Ｍ〔,,ハノ〕α〃
Ｚ０Ａｑｗ'"〔J〔ﾉﾉﾉﾊ,CWO,,ｏﾉhI【),(""αＪｗ〃

ｺﾞﾉＶｍｊｏ"(JﾉﾉﾉﾉS"/"/e/bﾉ･〃ﾉﾊ,ﾉﾉＤ"'"e"/α/S'"(ﾉｸﾞe８，７b,ｲﾊ"/)(MtJ/)α〃
ｷﾞﾉﾉOAAα/(/l〕〔ﾉﾉﾉﾊ,ｅＭｌ,,ＳｔＷ〕o,.０，.ﾉﾋＷ〃

３Ｋ〕,｡/・〔ﾉﾉﾉﾊﾉＣＭ)',Kyo/゜,､ﾉ〔ﾘﾉα〃
６１ﾉﾋＩﾉﾉ(,"8ｔ/e"Ｃｅα"。〃cﾉﾉ"･ﾉﾋﾉgMge"ＧＭｍｗ〔'9"c力Ｍｎ"｡'’

７Fbﾉでsﾉﾉ)ﾉﾛ"(/ＦＷａＦ/Ｐ'℃(/>/C/S腿sea'℃ﾉﾉﾉ"s/",ｲﾉe’７ＫｗＡｗｂａ,､ﾉﾋｗｗ
ｓＵ>ﾉﾙe'川'０/7bwA"b('’７IwMwb(',､ﾉﾋＷ〃

MeasurenleI1Isoftllenetccosystcnlproduclion(NEP)ovcrll〔)lcststandswclcconductcdnomHuxtowcrsill
bolcal，ｔｅｍｌ〕el･atc，andtropicall･cgiollsinE【lslAsiali･ｏｍ２０００ｔｏ２００５、Tllcsitcsaredislributcdovel･ａｗｉｄｃ

ｌ(ltillIdcrangillgnUm3to64oNaIldincllIdebo1℃alandtempcratcneedle-lc&lfdcci(luousfblCsts(Iarch)(ccnlral 
Sibcria,Mongolia,China,andnorthcmJapall),lcmpcratebroadlcafdeciduousandllecdlc-lcafcvcrgrcenlbIcs(ｓ 
(cclltralJapan),【lndtropicalrailllbrcstandsc【lsolMlllbrcst(Mill【lysiaandThailalld）

Ｔｈｅｂｏｌ･eallal･cllfbres(shadsllortgrowingl)criodsof3-41nolllhs・Thetcmpcratedeciduoussitcsshowcdthc

grcatcstpositivcNEPiｎｃａｌｌｙｓｕｍｍｅｒ，ａＨｃｌ・lcafexpallsioll・Thctcmpcl･atccvcrgrcensitcsshowedemrIicr

posiliveNEPinsl)riIlgthanlhcdcciduoussilcsalldlladlollggrowingperiods(＞lOmonths).Thctropicalraill 
lb1℃stshowcd〔1ｓ、【lⅡHuxthl･olIgllouttheycal･witholItaclcal･scasonalchallgc・

In2002and2003，severalsigllincantwcaIllcl･aIlomalicswc1℃observe｡,sllcIlaspositivctcmperaturcinthc 
tcmpcl･ａｔｅｓｉｔｃｓｉｎｔｈｅ２００２ｓｐｌ･ing,11egativcplccipiIationinthcIl･opicsi、2002,aIldncgativcsolarradialiollill
tllclcmpel･atesitcsillthe2003sulnmcr・ThcscllsollalpatIcI･ｌｌｓｏｆＮＥＰｗｅｌ･escnsitivetothcanomalies,aludIhc
variationswc1℃calIscdby（１）highspring-airIcllll〕cratu1℃,whicbin〔lucedancarlysIal･toftllcgrowingperiodill
thclcmperatcsitcs,(2)slImmcrsolarradiatioI1,wl1ichconlrollcdthcannualgrossprimaryproduclivily;(3)allda 
longdlyseason,whichafnectcdIhclcafal･eaindcxalldNEPil1ll1clropicalseasollalfbI･est． 
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Month 

Fig､１.MonthlyNEPobservcdin(a)borcallarchlbrcstillcclltralSibcri【l;(b)borcallarchlbrcstinMollgolia;(c)tempcratclarch
Ibrcs(illnortheastcmChilla;（｡）tcmpcIYltclalc111brcslinllolthcmJal)【11】;（e）tempcmtcbi｢ch-oakfbreslillccntralJapan;（D
Icml)cratered-pinclb｢cstincenIr(11Ｊ【11)ａｌｌ;(9)tcll1l)cmlccyprcssliDrcsIiI1ccnlralJapall;ａｌｌ(l(h)tropicalrainlbrcstinMalaysia・
ＴＩｌｃｓｙｍｂｏｌｓＤＮ,ＤＢ,ＥＮ,alldljBilldicaIedeciduousncedlc-lcafdcciduousbroadlcafcvcrgrcenncedlc-Icafandcvcrgrccll 
broa(Ⅱeafrespcctivcly・Tllcycar(s)ofNEPcvaluaIiolMlIIdalⅡlualairtclnl)cratu｢c(Ta)a｢cilldicatcdineacl〕ngurc．

/化町ＩＤⅡ左(Zgc"'C''応：７ｶ町ｓ'1ｨqO'ｗ(&VJM(/V〕o'7e(/のﾉﾉＩＣ・ｈＷＪ''Ｍ"Ｍ)'ｑ/ﾉﾉＪＣＥ'ﾊﾙＤ''"'e"'(7)'/eg'切花(ﾉ.W"〔O'/b'･〃)ｅ/e'･'℃sﾉﾉ.ｊ(ノノ
Ｃａ'･bollllJα"<Jgc'"c"'q/′lsiai"//ｊｃ２ハノα""")'o〃ﾉﾉjcb(JMsq/scjcl〃cα(ﾉ!'｡｢"cel"elMsiﾉ.ｍ/)call/ﾉjolFwoﾉｨﾉﾋﾉﾉﾉAC'oﾉﾙα"Arα〃/ﾊｅ
ﾉ"ﾛﾉccji"ＷＳ'jgdlolmi,ﾙﾉﾉ･co-wolkcl汀,〃"(ﾉs'1ｨ｡ｂ"パノbl･ﾉ"Ｄ１１ｊ(か"9.1Ｗ．

－５‐ 
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－ＡＭＩｙｓｅｓｕｓｉｌｕｇｔｌｌｅＡｍｅＨ･iFIux，ＥｕＨ･oFlux,nul(ｌＥ・Eurasi汁J8ll)ａｎ(lHtnsets-

Ｔ､OIlt81 

MJgq〕'(J〔ﾉﾉﾉﾊﾉeパノ０１/VtJgの'α,ﾉﾋｿﾉﾉα〃

IIltroductiolu 

Watcr,cncrgy,alldcarbolldioxidcexchallgcsllavcbccllcx(lmillcdintcllsivclyatmaIlysitcsollthcglobc 

intIlclastdccade，alldsilc-sl〕ccificchaI･aclcristicsarcI･cvclllc(Iusinglhcscdatasets、Ncvcrtheless，tllc

quantitativccharactel･isticsoflhcspatialalldtcllll)oraldisll･ibllliollsofthcsccxchangesl･emainobscurc.Ｔhc 

cxchallgesalcslrollglyconll.oⅡcdbycnvil･olllncllt&llcolldilions，ｓｕｃｈａｓｌ･a(Iiation，tempcralulc,hulnidity， 

wiIldspecd，andsoilmoisturc・W11ichflctorscolltroltllcsp&lti(lldistribuliollalldwhichlIlctorslimitt1]c

tcmporaldislribution？Ｔｈｉｓsludyillvcstigatcdlllcspati&llilIldtcmporaldistl･ibutionsofwatcl･andcnergy 

cxchallgesusillgd&ltase(soblaillcdillNortllAlncl･ica,Ellrol)c,l]【lstcmElIrasia,ａｎｄJapan．
Matel･ialsnIl(lMethod 

The（laiaanalyzedintlliss(ｕｄｙｃｏｍｃｌ１･olnninc 

AmeriFllIx，sites，lenElIl･oFluxsites，alldcightsitcsill 

EasternEurasiaandJapalLTllcyalclocatcdn･oIll33oNlo 
64oNalldli･ｏｍｌ４２ｏＥｔｏｌ２２ｏＷ・lI1additionlothcdatasct

lbl･theturbulcll（Huxesalldlllcteolologicalclcments，soil 

llloisturecontcnt（SWC）ｗａｓ【llsoused、Ｄａｔａｔｈａｔｗｃ1℃

Inolcthantwoslandarddcvialiol]soutsidcl1lclcIationship 

bctwccllTFandllctall-wavcl･adiationwcI･ccxcludedfi･oｍ 

ｔｌｌｃfbllowing【lllalysis・ＴｈｃｐｃｒｉｏｄａｎａｌｙｚｅｄｉｓＯＯｄａｙｓｏ「

growingscasoll,/､e,,dayofycaT(DOY)=151-240,atcacll 

sitc，illcvclyycar・Thccharactcristicsintl1c73growillg

scasol]sarctotallyallalyzcdiIltl】ｉｓstudy・
ＲｅｓｕＩｔｓａｍ(ＩＤiscussion 

Figurclshowsthclc1atiollshipsbelwccntllcBowcn 

raIio(BR)andSWCandnctall-wavcradiatiol】(RIl).Tllc

BRdroppcdral)idlyasthcSWCillcrcasc(111．onlOto20％ 

alldthellrcmailIcdcollstantaIallSWCabovc２０％(secthc 

ul)pcrHgurc)rcgardlcssoflb1℃sttyI)ｅｏｒｌ1℃cspccics､ＴＩｌｃ 

ｌｏｗｃｒｔｈｅ＆ll1llualmeanIcmpcraturcobtllinc(１１１.onllhc 

llASAglobalcIimatedaIasctis,lllclargerlhcvallIesoftllc 

BRfbrwetSWCexcecding２０％・Thcrewasllosignincani

lclationshipbclwccllBRalldRll(seethebotlomHgurc)By 

conlrast,tllcol)positewastrUcollahalfhoul･lybasis・Thc
BRincreascdwithIheRII，wllilethelcwaslloclcar 

rclationshil〕vcl･ｓｕｓＳＷＣａｔｃａｃｌｌｓｉｔｃ・Thcsc1℃sultsshow

thatspatialaIldlong-1ｃｍ］lcll1poral，ｊ､e､，ｙｃａｒｌｏｙｃａｌ.， 

Val･iationillIhecharactcrisIicsofwaIcrandcncrgy 

cxchangcsisｓＩｒｏｌ１ｇｌｙｌｉｍｉＩｃｄｂｙｔｈｃＳＷＣ，whelcas 

short-telm（cmporaldistributionsarecon(rollcdmainlyby 
radiatiollcondiIiol〕s、
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SoiIMoistureCoIutclut(SWC;％） 
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尭謹《二:三川
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(b)IRclKllionsllil)sbctwccllIBRalldRn 

mllcsl〕【lIialdistribuIionso「ＩｌｌｃｖFigurcLT1lcsl〕【lIialdistribuIionso「Ⅱｌｃｗａｌｃｒａｎ(l

cI1c｢gyexcIlaIlgcsilbovc271brcslsbcIwccIl33-64‘NiIl 

I11cNortllcmllclu]isI〕l1crc
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