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Abstract: [ Objective ] Soil evaporation under poplar shelterbelts was investigated, and the in situ soil
evaporation estimating method was developed, in order to provide support for water cycle pattern and
efficient water use research in forestry. [ Methods] Soil evaporation and water surface evaporation under the
forest were measured by micro-lysimeters and the standard 20 cm evaporation pan. Reference water temperature in
the pan and soil temperatures were also measured. Then the relative evaporation (RE), the ratio of soil
evaporation to pan evaporation, and the relative temperature difference (RT), the ratio of temperature
difference between soil and water temperature to water temperature were calculated. [ Results | The solar
radiation was the major factor for the evaporations of the under-forest soil and water surface. Air temperature,
humidity, and wind speed have poor correlation with soil evaporation because of the low soil water content.
The relationship between RE and RT could be described with a two-stage function, RE decreased with the
RT increasing for RT being less than 0.11, after that the RE approached a constant of 0.164, indicating a
water vapor diffusion process. [ Conclusion] Under poplar shelterbelts, RE decreases gradually with the

growth of RT and eventually tends to be a constant. The developed method was validated using an independent
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data set with relative error of less than 2%, indicating an excellent predication of soil evaporation. Therefore,

this study provides a new method for the estimation of soil evaporation and the developed method can be used

to estimate soil evaporation.

Keywords: poplar shelterbelts; soil evaporation; micro-lysimeter; water surface evaporation; meteorological

factors

WM (Populas spp.) AF 8 3 B I J7 i IX 32 2
N ARl 452 T 28 B L B 0% 9 4P b LA R 3 i
AT AR K O R SRR B B
SR FREAE T 2 TR R T RX L K B R
Sk, A8 R AR FIBR BN . 2R AR S BROK X RE K 1Y
T R OY » ELARSE WA 2 H K SCAE 3R L K
T AR AL L LR R A B IR A O L b
7K 3 DX A7 B O TG RR Ri AL A9 A 5 52 P 5 | A R 22 Y
Kk, ERITRARE R W5 b A A A
L JFGI 32 A X T bR ) K o B L A ) R K A
AT A BE AR S ENAMA 2573 MUK S0
R AT B A B 0 b M2 A i A e LR i %
HEATREGE O /S T B T 7 k. Fox™ B T RE
A T R ] S B T R SR R 25 5 H R
THRGHE S T AR R Al 5522 305 Ben- Asher 25
Xt Fox My B AT 1 ok ik, 51 A2 B9 E & R
bR 25 5 WU A ST T AR O 2R R BT B T
Alvenas¥H DL e I TH R A O S al dEr T
LA A A A S R AN i T R R
KT 28 R B SR AR 3l ak — 2k 25 A BT 5 4 A L
ZERHEATAG B 5w oHHE S R AN R K 2 60 F &
ERZUMSER 22 5 L T MR A LN S E AN
PG S Rl N b 7 U [T R/ W 1 P e o
7R A 5 22 BT 2 S 1 BRIV R B B Rk L A
B E R A 3 R 5 AR S B ) S A R AT 9
R IR 56 5 MR T 5 I T 7 ) 2 M B s R Y
(1D B R 7N - YT S KR A B N e w4
ZRRAANL L B 1 A By 25 AR (9 52 0 o [ I 32 38 pROR 2
i AFR R LA AR 2 ORIk 22 . A
T DA AL 2 T €5 T R I 5K A 1 a6 il K
T P 55 04 A% R RR A IF 5 ek 42, L BB 2 kA R
20 cm Z& A MR ARR K T K - M A9 52 B 2 O i R AT
I AT B AP obR st ) SRR AE L LUK T 28 R N 2%
FERVAICEC N b 2y Y /AW (R /N e b 573
A i 6 7 3

1 Me5J5k

1.1 HEREXHR
YT 2019 4F 8—10 AEWMILATRET TEEK

W [ RT3 2 (37°29749.25"N, 114°55'40.59"E,
MR 26 m)FEAT . KIS AR M K 406 2 IE L AR BTA
ARFPAE T2 B P9, B B B AR B 15 m, B 5T X
1981—2018 4 MY 4E -3 [ /K FEAE 218 ~666 mm, Z4F
SR BN 430 mm, 2019 4EFEK N 499.6 mm;
ZAES Y R 13.03 C,F¥ M H KN
2 428 h, LFEMIZ) 250 d'1 ) R SE IX M A4 £ 5
B . Bk 0—60 cm A9+ 3ERH M HHE+ (R D,
P R SR 3 AR 107 % (Popolus X euramericana cv.
‘Neva’ ) BHEH 10 a; FHRE R 15.6 m; F 1
17.3 cm; FHI5E R R 2.25 ms By 574K 9 4 4 G Ak B 24
3.0 m AT BE 2 3.5 m bk X JCHE I 55 14, B Rk
TR,

1 PHERTEER

o HUAR AL MRk, FE/
WIE /em - T ; 3 —3 -3
b/ % KR/ Y% WER/% (em®ecem™®) (geem ®)
0—20 9.68 61.19 29.12 36.99 1.54
20—40 9.83 61.77 28.40 35.86 1.35
40—60 13.87 66.97 19.16 37.30 1.44

1.2 R igit
1.2.1 ARXZAEEMNZT  LERPARATR PO A A
B3 20 cm ZLILH A 6 & MAZEE &
(micro-lysimeter, ML), Il & 7K T (4 78 & & K AR
JOIR B 78 ki OB 75 K A% i PVC AN T AL
Hrp N B RN 150 mm, BEJE R 3 mm. N4EH 104
mm; SME N R 120 mm, [ & T 47 ], J7 (8 B Al
i T A P T O 2 i A S /e e O e o N0 713
PRET L RO 2 e A BUEUIR AR B R P A R
Al B S DR S R ORI
i E . B H BT 00K 0.01 g BYHL TR
- 2 O ML B R 28 e e 1) Jo o 3 A4 28 ML 5 L i
1 H B a2 22 M ENETL H AR T K 28 K & .6
BMAZE RS SHT— H BB Z 22 (¥ E AT 1 H
W R . O T ORI I R L BRI
1 20 cm 28 & ML AY 7K AP 78 B BN 20 mm, Jf I
ARG B 2 d BE 4R GO 26 K A TP R L T
Jo B A OB AR R A i

9 3R U B BRI B A R I P K AR I SR T
TT-T-24 BB B AT I 8. A2 28 A& MK T 2y



84 K - PR R

%41

10 mmAb A8 3 ML B AL B2 76 R T 28 R A N
TR ZE 5—10 mm AL 3 AR AL AR R EE
A CR1000(campbell scientifics, USA) , R EME N
10 s,ic5% 5 min AYFH1H .

L2.2 AFHBHRE REAEEALR G A 3
RG AT R AR AR E AR5 G K AR R AR
#5 A CR1000x (campbell scientifics, USA), 2K £ 4
KM 10 s, 8 5% 10 min BFEE ., B THRAZK A E
E(VPD) HEKRKREH IR T B VPD.iHH LA
EWS

17.27

H,
VPD=0. St VR P
PD=0.610 8€Xp(t 237.3) (1 100) (D

K. VPD Sy H 400 F1 K5 R 25 (kPa) s H, A H 3
AHXTRRRE (%) 5 ¢ HHERFCC),

1.3 HiEshE

1.3.1 AT 2R AL F(RE)  JKTHZE A b
TS T R ZERGE T, N TIHRE HZEK
REJT AL sE A, 1H 58 T L IEAR XS 78 & it RE (rela-
tive soil evaporation) , HAH Ay i Bt P9 Ak M + 38 78 &
WKz KN, B

K E, bk 3 HZ& K & (mm); E, i HIKIH
XK (mm)

1.3.2 A TFrELHKR@EEZMFE(RT) +HE
RS R 2 P L T - R 2 R AR b
KA LR R R K — B B R M 1 1R R
T B 5920 Be N K IR B AR DR A5 BIZ A B TS
KB IRBE 206 AT o S 1 B 4 %0 3 B2 /9 5% e, %
T B 22 WU AR XA 8 O IR B 25 B DL B oK
H - 287 E

AT=T,—T, (3)
AT

RT=—" (4)
T(J

XA AT N B S KR E2ZECC); T, A
AR 1 R R W B SR CCO s T oK i Y B
BOF PR E (CCH s RT ik B B b iy 4 38 i B 25 4
XHE

1.3.3 F#HEHEFE AR RHERILL, FEW
2 X 50 45 L 1 R e B e T e AR T 9 A 9
13 HJ 10 A 4 HEEKE K H 808 (B DL B
UL Z AMAE S B TALES BBy 9 H 2025 HIW

E,
RE= = (2 e,
201 1.6
~ tor 12t
= T
© 12t :
g E os
s =
al 0.4}
0 s . s s ' | 0 s : : - - - |
0820 0827 0903 0910 0917 0924 1001 1008 0820 0827 0903 0910 0917 0924 1001 1008
H #i/d H #i/d
1 KEHEERNRERENT LR
1.3.4 & #%45 4 I EE R B Microsoft Excel P —0.)
2019 A1 Origin 2021 4K {4 #1740 ¥ | AF & A0l e 01 NSE=1—"+—— (D
& R SPSS 25.0 X4 4 B % 15 7 % B EAT A % 2(0,-0,0°

PP HT . R T VA BT ST A AR Y A B L SR 4 5 M
PR Z (RMSE) Y 4E Xt 152 22 (MRE) FIA8 A3 % 2 %
(NSE) 47 PEAK

1
—2.(P,—0,)"

ni=1

RMSE=

1 & (P, —0)
MRE=—2———X100%
ni=1 O[

K P, oNE ADIEMHE; O B DNEIE; O,
R SIS s 0 R 4Bl A B S AR A

2 HiRkSair
WFLRAKERRZBRBENATLITE
Pl 2 A7 191 T 4 KK T 0 F 26 K A

P A R e ] A A At e . el BT 2 AT
S99 1) 7 bk A b e KT R B9 78 K i ) R 31,37

2.1



5 6 3

EACAF A B7 bR S 2% e B R R [N 3% 85

1 87.84 mm, M TIEZ KM, KW H 2Kk &
AT R EIZL, e KZFE LK BN 4.21 mm/d, H f/D
AR 0.5 mm/d; M HIFEWHELEBRNEE,

5T N
—o—KEAK
----- TEER
4.
g
~ 3.
i
=
HAA
m R
1L :‘-‘ ':‘ Iﬁ‘ 'I‘ " .'
Sy L.I' '-‘__'," 3 ;‘.".",'
pr P { -
0 L L L L L L )
0820 0827 0903 0910 0917 0924 1001 1008

H #7d

FE 1 mm/dZE A7 8. 5K i A IR 5 4] 1)
ARk B — B, B I TR HE AL L R 5 B T A Y
[EE.TN

2871

—o— KR E

261

24}

22¢

& fE/eC

20¢

18+

16
0820

0827 0903 0910 0917 0924 1001 1008

H #/d

B2 ABRHAERLEKEHEZERERANEENETATE

22 BEEERKEZNXER

MARER G L KoKW H 28 & & 53 5
PEATAHCPE M 25 R PR L 2. f R 2 AT LB 1L 4K
KRR S B RS XY H s AR Y R A
BEH IR R MR B 0.761,0.575;5 7K
1075 & 5 H A0 2 B0y B B E A DG G R L A
KRAEKN 0.373; HIEZERALE H SR AEAE B2 1
K CR A R EH 0.331, H 5 R 23 A0 IR B R #h
FIHF R R Rk R AR L AR A L AT LLGE A g K i R
AR AR R i 2 . IR )R] A o 9 R OK T Y 7

RS HBREMH KR ARE., XE 3T
PRI, 32230 0 52 e K VR 43 I T I B S e 28
H 4 KGR AR , 78 & 32 WU 52 i 45/, 32 4 H
By XU A R, T 3 ) 78 i A I 4 s (a8 29
H.9H 15 HA 9 H 30 H), /KiiZ k5 H ¥
KREZRIE EWIEMH XRS5 H X W
I AR, MR B 5 0.579 Al
—0.397, THEEKR SPEMEXRZARE., S0
JE R K VR 22 2R 7K 43 TR, 0T LA 3 5 i K &%
YR T K IR E 25k s 78 %

®2 SREZFE5IBRAEHEEEHEXLSTER

SH MR D L WO npmsr wwre PR
Pearson 3% 0.373" 0.575"" —0.397" 0.761°" —0.165 0.579"
KWL U 0.023 0.000 0.015 0.000 0.329 0.003
HEAK N 37 37 37 37 37 37
Pearson A & —0.241 —0.050 —0.234 0.331° 0.147 0.148
+HEZERE BEECGUD 0.151 0.767 0.164 0.046 0.386 0.383
FEAEL N 37 37 37 37 37 37

T * "FRIRTE 0.05 KPR | 35 A0 ¢,

23 HWHLZERE SEEZHIERTHXER
F PR ZM T KRR R IR FEZ B R R K
A2 . fH 2 24 38 v (4 K 4338 37 1 FE L B K i 18
TRERS, e R BB T R, X TR
T A A IR R L FE A ROK ST B IR v, O
R T R EE M K R T IREZS +
HezE L ARG . O T TR BE A KRR B sk - I
AR R 22 AR S e T 8 A 25 H & 10

* % "7E.01 KU | AL,

A7 H BRI 3 R AR B 26 d By H AR X IR
BELHK 8:00—18:00,10:00—16:00 i} 5 12; 00—
14:00 F-YIHAR R B 2200 RT 5 HAHX 28 & & RE 1
KAEULE 3., HE 3 AT LA, TFRA AR s
ERB(RY),12:00—14:00 B FE¥H) RT 5 H A
7&Kk i RE A 8O (K 3) 2 T H AR B,
24 TEEFZEAXUEERIE

M 3 FTLAE L A 12:00—14:00 B ()73



86

P i R

%41

TR 2ZMME RT 5 H X 28 & & RE T 2% &
il B - 398 7 i 1 AR SR A (Il A 2 5K B R B
R* J K, HZEXS TR iy =K k% BEE RT
Ak SeH R RE B MR HEZ S BN T 0 91
B, SSEPRASE . R 3 AL R AR TR RT Y 5
KLRE P g/, 24 RT KFH—(HE, RE &8 ¥4
T A E A SCH o B s B . O T T R AR

FEU S 7 R0 E A A 50H AR A ST B K X 56 1 1)
M2 R MR BEBR 7 h A (9O H 14 H&E 10 H 5
H, 3t 14 HOMBAHAG A2 HFE 9 A9 H,.H12 H)
Horb A BRI TR RBG  B A T g ar ¢
RMEUE, FIH A ABHEDE M AKX LS BE
MLk an & 4 B s, A B2 5008 56 0E 45 SR | 4 fr
R M LK 36 45 b7 RMSE, MRE #l NSE 3 L% 3,

127.1RT*+20.36RT* —8.959RT+0.766 3 (RT<<0.1D) ,
RE= (R*=0.9) (8)
0.164 (RT=0.11)
X RE N H HHEMXZE L i RT S H 12:00—14:00 -2 3 22 A0 XHH .
Lor o H # i B 2 LOr o 8:00—18:00
L ° [ L ? [ J
3 0.8 .’~., RE=-1417.46RT*+221.58RT*- 14.92RT+0.69 5 0.8 1%,
I 0.61L ) el b 0.6 1 e  RE=90.01RT™+41.96RT’-9.74RT+0.68
;1; : ° . . ﬁ : e R=0.71
3 ° ¢ °
B 04} * ' oaf ° -
= ¢ Tt e . Z N ®
m e m
0.2} ° 3.. ..‘ 02t o® “' ...... »e
0 - - - - - 0 - - - - - !
-0.02 0 0.02 0.04 0.06 0.08 -0.02 0 0.02 0.04 0.06 0.08 0.10 0.12
15 F§ 2 M X ERT B Bk S 3518 FE 2 A X fHRT
107 107 o
10:00—16:00 . o S 12:00—14:00
° e WA &
o 080 % ¢ o 081 %
~ RE=-13.18RT*72.92RT*-10.85RT+0.66 ~ .
Tﬂ 0.6t . R=0.70 Eﬂ& 0.6 L .. @ RE=-233.44RT*92.92RT’-12.02RT+0.70
by e e . pp e R=0.85
® 04} & 04} °, -
gz * .. o ° = ¢ e !'0-..._ °
s Y m
0.2} o« SN 0.2} IO SE——"
0 - - - - - - 0 - - - - - - ;
-0.02 0 0.02 0.04 0.06 0.08 0.10 -0.02 0 0.02 0.04 0.06 0.08 0.10 0.12
B B 35 1R B 2 A SHERT I B S 3 1R FE 2 AH X fERT
E3 HEWNZAZERESHARREBEFHEMNEBEEEZEE RTHXER
1.0 . 1.0r
L 2
0.8+t .‘\‘ * AZ 0.8 o B
o 06F ‘*’. 06 .
i e e .e
® 04t o, ' o4l "
E e E 3
o2l e oo o2l ~'.'?’~.9,___.__-_ _________
0 : - - . ; 0 - - - -
-0.04 0 0.04 0.08 0.12 0.16 -0.04 0 0.04 0.08 0.12 0.16
W B 2 M X ERT 5 FE 2 A8 X ERT
B4 HEMIEZRLZE(RE)EEZEME(RT)MMEHME (AR RBHLIIE(B4A)



5 6 3

EACAF A B7 bR S 2% e B R R [N 3% 87

Wi A B B B B R 45 R R
L SEMVRN AR SR H AR XS 28 & i RE 9 R* B8 3] T
0.9,RMSE 43514 0.087,0.043, MRE ) 4 %3 {5 /N T
1026, NSE ¥ KT 0.9, W& A0 H Tt &
I XA IR k=,

F3 A BAHENEBRLBIER

K 56 R? YIr iR FHHxiRE easeR

SR (RMSE) (MRE)/% Z A (NSE)

AZ 0.90 0.087 —0.93 0.93

B4 0.90 0.043 1.46 0.96
3w

KB4 28 R Wk sh 720, X
VRIS O R R R R R R R
K B 5 S5 = 23 SRR R RE > XU > S 5 TR R R AR
EDUA R R o R R R S K o
A G IE T IES K ERAM F T, RIEEE S K
ST A S, AR ER, BRTHES
KT ZE K A AR AR AR 58 AR
R I A —8, B SHE R w5 ok
MK FENEZmEER, X5 280758 —
g BEAET U R 7E R B,
VO MR 1 3 25 55 K AR SR A7 A6 LE A DG 3 A 2
TR AR R S5 KAmMIEA R E, KR %
PEF 7K 28 A 55 K BH R 5 R0 K VR R 26 R IR BE
FEMK,UUIX 3NN AL EREWIE LN FEN
R, WSS R LB MRS E R EA
W1 Y H AR (R AR . H S 28 & 38N I A v 22 71 )
IR B 5 KARL 5 2 W T B 78 W6 ] DR 457 78 AH X 554K 1Y
AR AP ZE R AR (11:00—13:00) 5 H B 78 & &
LR AR B, ARl AR B RT 5
RE [A) ¢ £ By 2 37t & B4 0] (12:00—14:00) P & 1Y
P05 RUOCR S i, B B TR) 3 BB B 4Ok, #U G R8OR 1
A2 (RY, 1w >RE s >Rt 15 >Ry X i — 2L Ui B
R It B AT AR S IS W A (R R O 7R R i
Ko AHE IR 5 FTA R 5 2%,
X BRI IR R TR R S R 4 B, R
A B ) 2 )2 M L A T, R AT 2R R K A3
B HIE T X R RN T IR RN, Gt
45 5 5RO KD B A 4 A A G AR O
117 HH R XU 3R S 28 k32 1) KU ) 52 ) (] 2,
8 H 29 H.9H 15 HFI9 H 30 H), Xt B Kk & 5
Wi 7 % o B BN T 2 — R R TR AR A Bk
AT KU1 T 20 s A bk 9 XU R e /N %o T

JKIRA 0 S 1 (2 2 4 A B, AT A DR 8 K i
g, R Xt 2% & 1 52 i) A RE A8 6 B R . o) [ K S
W I H 75 & 5 H P R I O R IFA U] W, JF
ARy KU R 28 T B 19 52 i 5 RUBE i A8 A6 AT G, e /N
RUEE AR &S KOG R T s g A
WFFE L s T /N RUEE I X5 78 & 1 S R AT

- % S Xof A ML B 1Y) R v A5 R - R
AR B 2% R o v BE . B AR DL — Rt
IR B AN TR) 2 1T 2% 1 1) - 398 55 /K T 20 47 %6 BE 4 4 1)
R ILFERI SR 3 AP B B D b+ 7R & R4y o
2 B BE . fHOE AR DL — R Ik 5 T8 4K & 1
T A 2 R R ISR B S R T R 22 AR R (B
B 7% A o B HEAT B I O, Y 2R R EAT B KR
BB BERT B 2 A X TR, Alm kT
T 2228 Ak RE 8L B0 b T AN Be. 7258
— B B WA s s B K R AR A R L K A kK
FHXT 70 A2 28 6 4= B 52 ) /) = 8 55 K T iR
FZEA KL RT B35 F 05 b5 + 58 & K 2 1 REAC, 728
2 T R 0 i 5 B K /L L R 0 A RE R L Ak R
JEHRGE B TR, X RT &8 0, RE % #7
W24 RT>0.11 J5» RE #E% %2 0.164 , I mf 435
oI T S K S ARG, B3R R R A BRI B
B, BHEEECAZ LS KRB, 3 A2
SR e

i AR 2 2 2 IE AT - HE 28 % I 7 f s 52 L (1
S L FH 3k AR P AT SR T I o — 6 1) 80 AR R A e Y
FR R A% T 5 A AR 2R ISR 43 368 11 4K AR
PRI 3t AR R AT 2k — 2 4 4 W W) 75 IV RE K 3R 17 B
G BN BT A R BT 4P bR 25 B A i R . S [ - 58 5
FUET RIS U A, AL PR A A I AR )
PR 3K A 32 Sh R E I R iR 4 SR R R R
RO AR SNIRGY T R S A T B bR £
AR AR LB B — , A S AT AR 3 O B 5
XFZE R RGN 5 7K SR R ) - B 2R R A I B AR
AN 2g 3 NS K A BE oY T 28 K it 5 K a) 1)
AR R AR 02020 AR S SR B R K T e+ R R
J3E 25 MOV SR g T AL RIEFR R i A A H R
- B K I E X R R AR B AIE S DA SR o) 25
R BA T EENE X EA G 2Rk m Al 5
FIRESE A ML Y Y 39 5 7K R A 52 T L

4R

(1) ARTF 52 Me K T 78 K R R 2R HE R S 56 5
PR K PR T 22 I JBE 5 HUR AR T b 8 5 K B B IR A
I, A R R R SRR E R KA.



88 7K R E

%41 %

(2) MR A X 7% & i RE B 4 398 5 K f i
ZEAARHE RT 284k ad B2 0] LAY NP A Br B . RE B RT
(38 I /N . 24 RT KT 0.11 i RE #4iE T %
0,164, AN I B 78 & o B2 © & F A BIOK R 8
L.

(3) MHEETRT L KEKE LW LIEE L =
AN SR UEAL S R R i S ST R R
P2 (R*=0.9) , B A 58 5 1 1) J7 3 A D o7 ) 4t
FEAG TR 1828 & AL T B B .

[ 2 % x @& 1]

(1] X4, Eto S RS, A8 BB /K R R B H: 32 3252 1)
BER AT LT ] AL IIE 2= 2 4 CH AR BE 2 R0 5 2019, 55
(5):662-668.

(2] FREWEE HK%, /N, 4.3 2 B AL BRI B 38 % 4 )
(Populus sp.) N TARZEHUL 4 [T £ &5 4 . 2016,
36(17):5508-5518.

[3] Zhou Jie, Zhang Zhigiang, Sun Ge, et al. Response of
ecosystem carbon fluxes to drought events in a poplar
plantation in Northern China [ ]J]. Forest Ecology Man-
agement, 2013,300.:33-42.

[4] Petzold R, Schwarzel K, Feger K H. Transpiration of a
hybrid poplar plantation in Saxony (Germany) in re-
sponse to climate and soil conditions [J]. European Jour-
nal of Forest Research, 2011,130(5) :695-706.

[5] SCRESR . TR AR, BRI, A5 K CE Il T v b A7 A4 N bk
AT LI ZE R AT LT ] N R R 24, 2013, 31 (1)
32-36.

(6] LhiZe by, 2=, % 5k TOK 78 & & 1Y 1 & b
T 5 L2 s AR SESET)E EHE K 22 42, 2020, 39
(10):35-41.

L7 e 22 W] S8 K 0T, 46 0 A7 A Bl 47 b 20> 1= 8%
YEFH X BB 5% [T, 9 5 7l R lk R 24 24 4 CH AR Rl 27
JiR) ,2006,27(4) :62-67.

[8] Fox M J. A technique to determine evaporation from dry
stream beds [J]. Journal of Applied Meteorology and
Climatology. 1968,7(4) :697-701.

[9] Benasher J, Warrick A W, Matthias A D. Bare-soil
evaporation determined in situ by infrared thermometry
[T]. Journal of Hydrology. 1984,69(1/4):325-334.

[10] Alvenas G, Jansson P E. Model for evaporation, mois-
ture and temperature of bare soil: Calibration and sen-
sitivity analysis [ J]. Agricultural and Forest Meteorol-
ogy, 1997,88(1/4) :47-56.

(1170 ke, P [ 230 3C, A 38 v i 19 T V0 A B By 47
ARER () b M 78 R B 78 O b Al B (0 10K B 4R 4 38 4R
2011,31(1):145-148,248.

(120w 00 22, s RE, S R R B k4 F L3R 2
BES 2k & 1 O R AT LT, #E W Rk = 4,

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

2019,38(9):42-48.

W, X2, R S5 AR T AL TR RS
AR Y 7% Bl A AL A S SO o3 A [T 1L R HE K 2
#%,2021,40(1) :97-105

XIAE . R BY 7% & A T T S 0 22 15 40 - T 78 2 o B2 1Y
AT [T KM 241, 1999(6) £ 45-50.

ZEERFE RS H I, SF AN R A R 2R Kk A g
Hezg ka8 i oY LT ] ARk TR A7 4, 2007, 23
(10):6-13.

HE S RN AR F B G AHIR A E R &
DN ZR At AL b X g 2K T i 22 S T [T ]
HEK 2#42,2016,35(12) : 7-11.

Zhao Peng, Li Sien, Li Fusheng, et al. Comparison of
dual crop coefficient method and Shuttleworth-Wallace
model in evapotranspiration partitioning in a vineyard of
northwest China [J]. Agricultural Water Management,
2015,160:41-56.

Agam N, Evett SR, Tolk J A, et al. Evaporative loss
from irrigated interrows in a highly advective semi-arid
agricultural area [J]. Advances in Water Resources,
2012, 50: 20-30.

A AN [F) i 8K T X W A /N — B R AR H K
RAE e Ak S H A T 52 i i BF 5 (D b mt . v B R
Ak K2 2015.

2R X R A RSB R SR LA R B e
AT ] A T2 . 2015,31(1) :98-106
XIEHEE . FHME. PMEIC, 55, SRR H B B bk R 48 + 4
ZRBFHEDE LT ], T 52 X B 5 RBE . 2008(1) - 162-166.
XK XA 28 oK, 454k AN T) R 26 10 a1y R
BN G EEF MR L] KM R, 2011, 42(3)
284-289.

245 X FOSF A RO AE T RO N bR K VR S R AE
RHSHER TR AET¥IR, 2006,26(8):
2449-2456.

RS A PG T 5B X A A 328 R 8 e s A
FArpr LI ] AR TR 2 4, 2020,36(12) : 110-116
B, AR BT, 55 5 3% U Hh R v 2k R R
B HEZE AR [ AL UMl e 2441, 2016, 38 (12)
39-45,

AR A R IR, KRR T AR DR By R ZE R R
B[] B AT 5T ,2021,40(1) : 172-184

Lo RS 9B A P o R R PR i 7 R | RS T T
KEIR BRI SRR+ XHF5E, 2018, 35
(5):1012-1020.

B R Kl Sy 2 DML JE B 3F A R 2 A
1998.

Kool D, Agam N. Lazarovitch N, et al. A review of
approaches for evapotranspiration partitioning [J]. Ag-

ricultural and Forest Meteorology, 2014,184:56-70.



