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Abstract

Evapotranspiration in terrestrial ecosystems is an important link for water, carbon and energy
exchange between land and air. The new leaf scale uWUE model can better describe the coupling
relationship between carbon and water in terrestrial ecosystems, and the UWU-based evapo-
transpiration segmentation method has been widely used. However, little is known about the un-
certainty of the key parameter k in the uWUE model. In order to exclude the variation of parame-
ter k caused by different plant functional types, this study discussed the optimal value of parame-
ter k of uWUE model with a single vegetation type. The results prove that there exists an optimal
value K* for the parameter k of the uWUE model, which is different from the empirical value of the
model. The reason why the parameter k of uWUE model for a plant functional type deviates from
the general empirical value is the differences in geographical environments. The k* of evergreen
coniferous forest showed a multi-peak distribution between 0.2 and 1.1, which was significantly
different from the general empirical value (k = 0.5) in uWUE model. Five geographical variables,
such as longitude, latitude, elevation, annual mean precipitation and annual mean temperature,
all have influence on k* of evergreen coniferous forest. Among them, the influence altitude, longi-
tude and latitude on k* reach 80%. Annual mean precipitation and annual mean temperature ac-
count for 20% of the weight. This study points out that the key parameter k in uWUE model has
great uncertainty, and reveals that parameter Kk is an important source of uncertainty for the eva-
potranspiration segmentation method based on uWUE model.
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WA 2 RS KR Z AR S I 7E, A8 S ERBRIEIRMUKIEIA T R 15 T EEE . FiAES AR
G (AR HUR AU S FROKOEIA ) L Z AR 7y, TR RHIK . BRI A B A e 2 1) 1) B A A 1]
Fli s 2E 25 R G UK (ET) 1 22 AR RIS (T) . HIRADE R 2 (UL R RPNy 13285, 1 E o)W
MR, MRRIEHEE T S - K UBER R EMG . S0 SRR S HIEZO R, R
R AR I 2R, REHE 90 KT - it A I AR AOIAIR, I Ak BRI K R A

M WUE (Water Use Efficiency) & ik A 45 REBOKE & IS E. FIH WUE BRI TR EUR
G EI Pl B T () AT SR SRR 2 B . EAES RGRE E, KORIHRER 2 SUNKE B B )
2% £ 7= 71 GPP (Gross Primary Productivity) 5 7& #iUk ET (Evapotranspiration) ] ELE[2]. EAZS RGN EE,

HIFI7KIR R Z VPD (Vapor Pressure Deficit)fExI e e, S5t REE VPD A —5. Bthrt i REERFEK
Sy I IWUE (intrinsic WUE, iWUE = GPP - VPD/ET)f] LA B #5245 8 4= 25 R Gt W FE K 20 FI FH 2R
IWUE #iI[3]. [RIBE, R Z 7K 40 FI 2% uWUE (underlying WUE, UWUE = GPP-+/VPD/ET)
AT R EEEIAES RS UWUE B[4, R b, =S RGRE ER/K R R R X 5 E T
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VPD {14551 k AR (GPP - VPDYET). #1%T WUE 1 IWUE, uWUE #7437 7 GPP Al ET 2 ja] (£t
KRR R, BB A R E S RGEHOKIE G R R([5]. #=T uWUE B8, JEVb iR 1 —Fh AR VSRR
JZ K43 F I 2% uWUEp (potential uWUE)FI MR JZ 7K 23 F I 2% uWUEa (apparent uWUE) 7)1 i th 4=
BRGAWICERNTTIE, FARR]ZRH[6] [7] [8], HESh T Z&BUR o FIF A 2K SCHFFE .

SRIMT, T uWUE BB Fith A28 R4t ET 2 BRI K CO, ik FEfR e HAE A7 o5 28 75—
EARIEAE I AT N KR CO, IR R RE e, (HR RS CO I I S A A e 58 4 Z0% . Hk,
REFEAFRER R uWUEp Z REUNIIEGL, — BB AE S R 25 KA LAY — .
I UWUE A58 7311t 1 AE 25 38 40 28 HIUR 58 19 7 VELE S B N R AZAE SR BR12E[4] [9], 7T RE S BUE &4 #1
ML AR M . B FEBMBRAE ANBE b A 35 RGeS BR1d L IRl 22, uWUE #E8Y Ht VPD (R4 k 1]
REATTE— B BE 2 3 A T AR A e B, R4t Bk b A 38 R GURR/K RS & 20 R A IR R 28 BUR B 2 53 )
(RS B

RARTE T R A & R GRS G5 R 19 UWUE B8 VPD 5% k BIBAUAR A R, A ST it
FHKAR: 1) IEWFERNL Kk H; 2) IRBIA R E RN k R, AR AR T IEs uWUE
BARR, B2 MR uWUE B3 4331 2 it Al B RS B, (g Bk b AR 28 RGEBRK RN & 0% R DU RAEA /K
3 M F S (R 5

2. BIRFFGE
2.1 BB

M AmeriFlux T Fluxnet #5438 & 5040 3G 335 100 AMEYEET A H SEE AR (ENF) 3 &2/
N g 7K 38 = A5 A0S GOUIN B, B0 5 GPP (HE 4 S WI A 7 77)« VPD (HAIZKIAE %) LE (B #GE &),
Lon (&%), Lat (Zi/%). H (hrE) TA (FE-FIYEE, C). P (PR KE)SE. EHR— R 2RI 7
A B AN AR A 2R AL 5 ) uWUE B8 rf k B8k, A B TR b L 2% K (B 52 . ENF 2804 L
HAREWE AL, O HAEAGT, ReSE L 1 2 T F R . 100 ANk s s 99 A7 Tk a2k
1, LAMLFRGEER, 16 il AT ARk, 84 M FuEfek, HEZEPREILEY, MHTEILER &
BT o 7E Fluxnet N1 49 ANl s, A5 #0733l AR R 151 AT 353 B2 AR ~F- 2 B K & 1T 7E AmeriFlux
TEA 51 i, T8 GPP H A B4k A Bk VPD. AR, AT AR K . b A R4
SEH R KR AR L VG 175~2452 mm, B FEARAL VG 1~3197 m, PR EEAR LI [ -3.2°C~21.9°C, H
A 15 ANk SRR T O BRICEE . WINAE el — 4, Bk 23 47, Py 8 4.
2.2. Ak

WA I N IR

B, AMAEEHEE /NS GPPLVPD I ET £ o 3513l 2 LI At , i R B fF6 “REddyProc” [10]
fli 5 GPP. ZAEHATARUEN EC Hid J5 A B, 45 uStar R JE[11]. [RIBRIAFR[12) FE & 4 #I[13], I
IR ET. FIRTEREAR(LE, 60 Wem 2T N ET $lia(1). FATREZ(TA, C)RIHT
MBFE(RH, %) Hdi 2%t FLS G LU AN 7122 DA 23 i ma e 46 5 R vk B /NiE VPD 285 (2)

ET = LEx30x60+(2.5x10°) @)

17.27><L
VPD = 0.61078x e[ TA+237-3) x (1-%) )

¥, W4 GPP-VPDXY5 ET, W& SR it k (K. &4e, $%EWI7Ex 100 ANk &
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T Fi 58

BB AT R A TS H[7], T ET 5 GPP - VPDX[ElIH, i) A7 AR s, THE R A 5 A
BMERY). )G, WE k HELXE KN 0.2, ZBKA 0,001, % k {8 HHUE T LIS E] k-R?
LRI, HUROR REXENI K (BN Ko B, FTE g Bk, 2B KW R < 0.5 45, Jk
123 70 vk S K .

W=, R SR A PR . RO E D AR MR AR B KT 2 It AT
TG FRAEAE BT o AR B (3 a5, #5363 ANub S B, uWUE AR GPP - VPDN' 5 ET K
LR B VA PR A SR AR A W 7 %3 250 UWUE . BRI b 56 s R R R 72 3 25 UWUE A %, BT GPP -
VPDN' 5 ET B4axf Lkt oe R . SEhp b ml A s 2 PSS A0 B 2 @i B 1 . BRI, 9 3aE [a] Y 46
R AHME, (R T GPP - VPD* 5 ET A& R? > 0.8 1 20 il i THb AR B () Z Jo | A /0 M. 2R
Jeis AT RS AR B AR S IR, X R AR R AT AR T AN . A A A
D0 A5 55 A A% e ] VS AR i 22 e 2R P (R VA B AR (R S PR RPN BB MK, JEXT SRR F A,
IR SH G M. B, HOITE B R AR R m i, Gl AT B RSB B E 2
JGIRNARERL Ry o3 7 465

R, GPP I, ET M1VPD fIiHE, GPP - VPD* 5 ET HILAYE R hsEil. £ oclhlas
Hras i Fl SPSS (VA4)HAESEHl. 25 LRNA, WFA 7k e B0t fAcE . A5 (e oA R8s R 25 7
T BRI . ASHIE AR R IR B AT vE R BB e T R &K .

3. L&RMite
3L KBS H

AR S GPP - VPDM 5 ET FE 4 b i/ k' Bk KT, PAK IS EMiE (K ™4%F 0.755 A1 0.886)
(1) k-R? £GP 1 FioR. 0k i k-R® 23y 200 B AP R, Ml uWUE BB Kk 0] ik s
A R GKA A < % GPP - VPD*~ET (.50, [FIN, GPP-VPD*5 ET (#4545 S Sor ENF
() K BB TEFE AT 0.237~1.045 2 [A]. K EAKIIE A 0.76, brdEZE A 0.26 $67R TBK ML TG . X445
E W UWUE BRI i 45 —HU Kl 0.5 AT RELA L T1Z% 735 (1 28 BIUR I8 520 3 45 B SR AR o e

20 ik A GPP - VPDK 5 ET &0 R? > 0.8, A] FH T Hu AR &%F K SEm i 22 o [mlH 70 b . 3
20 ANk AU KA S A B A 2 s, KRIEBUE 2 206500, FEERE 1.0 A4 KT 0.9~1.1 X
T 4738 P 240 7 50%, X3k SR T AR ERRIAC BRI R A X, RG] 4~628.9 m, I EARLTE
F—-2.9°C~14.2°C, PR /KBS 405.6~1036 mm. KBS, LK 5 H B2 &) 5 o7 P35
I T BB A ] AR B R A UWUE KR b AR 7R S

3.2. K 5 IETBAIX R

HPEAR R 1A B B AR Sk A BRI B AN, thinZe S AN, DL
BAERMEIZ SR, AR MK ZES, W RS MR A S REBOKME R R, 2B
ANEIIZES . % ENF BRI A e s, WIRAE. Q5. trm. S VHEE. FRKRESE, B
FH I Yt T A o o bt A 28 AR G /KR 5 2k AR ARG o R T DU S R M ) AL A S AR
Pl 3 P TR MR 16 AR R ZE BOR A I [14] [15] R A2 " 300 B /KRR R BER AR
YUE 7RI LA 7K 23 22 20, DTS A 400 1 [ Bk B 0 AN Z8 BIOR S5 [16] [17]. — e, P AR P2
W 22 2 P2 A A e FE PRV AR A T A R AR A, it DA R 57 B8 O R 1 A BRI AP AE A o DRI, iR Bt
A= 25 RGEBRK ARG O R 1K UWUE BB e ) DG B S50 K (AR A T 8 52 ) 1t 90 AR 1 5 W T fv 2 — R 22 56
fE.
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Figure 1. k~R? curves of the fitting results between GPP - VPDk and ET at ENF site
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Figure 2. The density distribution of k™
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Figure 3. Scatter plots of geographic variables versus k"
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A, it 16 NG RIS ILE ORI R JUNE& [0 5 R A RCR, ROBHEE T 1, AR
Rt A FRRKSTHE F B SR B AR T E G R TR AR . %408 BEMACH (o =
0.05), # F 2 Ai&f5ImSHE Fa. i 2 F > Fa iF G il aa s, B AR ELaEr, oK Eq
FEre. LR 16 ANGETHRAL AT 5 MR LA i (R? > 0.6) Hdid F RS, ik 1 R,

Table 1. Multiple linear regression analysis model for geographic variables and k” of ENF sites

52 1. ENF it S g9 IR I 270 KA 3R % T M E Y3 S 4 is s

TR 5 1) H A A sig

hAS R BIE. A rE. PR, PR 0.722 0.046

IRy Xt 201 ANIR 11 AN TN B 5 T 0.713 0.023

P4 AE AR Y BN brms PR FPERE 0.692 0.035

VU AE AR 7Y BN, GE. FFHEK. FTERE 0.664 0.055

=AY G b TR 0.688 0.072
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Figure 4. Weights of fitting results of 20 sites using different models
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