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Abstract. The largest freshwater artificial lake and important water source in the Yangtze River Delta region, Lake Qiandao, was
chosen as the research region to explore the evolvement characteristics of evapotranspiration in freshwater lakes and their water-
sheds, as well as the influence of meteorological elements on evapotranspiration. The Penman-Monteith method and WEP-L distrib-
uted hydrological model were employed to calculate the potential evapotranspiration ( ET,)) and actual evapotranspiration ( ET,) in
the Lake Qiandao basin from 1960 to 2020. The annual variations and mutation years of both ET; and ET, were analyzed. The sen-
sitivity and contribution of meteorological elements to E7, were analyzed using the partial derivative method. The contribution of
meteorological elements to the change in ET, before and after the mutation was analyzed using the attribution analysis method. Ad-
ditionally, the evaporative surface water index ( Ey; ) was used to analyze the complementarity of basin evapotranspiration. The re-
sults showed that the multi-year average values of ET; and ET, were 1021.7 and 857.5 mm, respectively, both exhibiting decrea-
sing trends with inclination rates of =0.77 and —1.03 mm/a. Both ET, and ET, experienced mutations around 1980 and 2000. Rel-
ative humidity had the highest sensitivity to ET, changes, and ET|, increased mainly due to positive contributions from relative hu-
midity and average temperature, with wind speed making a relatively small negative contribution. ET, decreased mainly due to neg-

ative contributions from sunshine duration and wind speed, with average temperature making a relatively small positive contribution.
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The spatial distribution of ET, showed an east-high and west-low pattern, with the driving factors in order of contribution rate being
relative humidity, wind speed, sunshine duration, and temperature. The basin exhibited an “evaporation paradox” and the reduc-
tion in sunshine duration and wind speed were the main reasons for the recent decline in ET,,. As E\; approaches 1, it indicated
that ET; and ET, values in the basin were getting closer, and the theory of evapotranspiration complementarity was applicable in the
Lake Qiandao basin.

Keywords : Watershed evapotranspiration; climate change; complementary relationship; Lake Qiandao; Xin’anjiang Reservoir
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Fig.1 Location of Lake Qiandao Basin and the distribution of monitoring stations
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Tab.1 Simulation results of monthly runoff process at each hydrological station
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Fig.2 Comparison of observed runoff and simulated runoff at each hydrological station:
(a) Yuetan Station; (b) Xinting Station; (¢) Tunxi Station
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Fig.4 Intra-annual variations of ET, and meteorological elements

HEARNILHNFL2FMITAR(F2) . HIIL3—5 A MFfeshinas, Hax B 0% o T REs,
Hop 1 A0y B BREFECTF B 40.8% , SRE R LIS, AEREEIRN 12— 3 AAE R, 6—9 A4
BN, Wl TE 1— 12 AARRBUA TRt %, (L 1 f 11 A 3 87 &, A A 0 6 W A b o i 8
TR
312 B A# AR S Sy Sy Sen B H (B 5) o Sy Sy S ¥IRIEME, B ET, i H TS R
TEFNRGE 3G NG . Sy AT 0.23~0.41 Z 8], 7 Ak, 2 A/, 2 HRIETIEER,2— 7 H 25 EE I
P T—12 A 2Z H DS 7E 0.14~0.52 JEREIN,8 H iR, 1 Hie/h; S 7E 0.17~0.22 Z[H], 1 HEK,6
A/, ARZSRECATRE o Sw N E, Fm ET, BEIREE P BE RN, Sy 7E-0.74~ - 1.33 Z [A] , I KA
MAE3 A R/MEBIT 7 Ao B BUS R B XHE RIS B ET, XA 5 R fUsk , HAURR R B4 xHE K
INEZ NSy |5 18, 15181518, 1,



906
2 LGN TAE AR
Tab.2 Meteorological elements intra-annual
relative rate of change
HAXTAEAL 2/ %
D) - -
H IR i kY ji3)3
1 -40.81 26.37 -20.76 3.43
2 -16.34 32.80 -24.09 0.63
3 8.34 16.00 -22.15 -6.03
4 12.11 9.04 -16.45 -7.21
5 2.56 7.41 -13.25 -5.97
6 -34.03 2.27 =5.70 0.05
7 -19.57 1.82 -11.28 -2.91
8 -33.41 1.18 -8.64 0.02
9 -21.24 3.93 -10.65 -3.60
10 -8.16 8.71 -10.17 -5.69
11 -23.00 9.02 -16.10 2.48
12 -17.23 13.09 -14.67 -0.58
0.6
§
0.2'
of
;ﬁ _02 1 1 1 1 1 1 1 1 1 1 1
W ool 2 3 4 5 6 7 8 9 1011 12
#® = HH
® 06y - il
08 v Xk
—-
-1.0
-1.2 4
14 L

K S ET, WM& G N T HURRMNFEN L

Fig.5 Intra-annual variation of ET| sensitivity

coefficients for each meteorological factor

TIHR R/ %

—=— 1

-10 —o— il
- JRH
—15% v 1R

- BTk
_20 1 1 1 1 1 1 1 1 1 1 J
1 2 3 4 5 6 7 8 9 10 11 12}

6 # AR T Tk R AL

Fig.6 Changes in the contribution rate

of each meteorological factor

J. Lake Sci. (#:a#+3) ,2024,36(3)

313 wE SEHETFIEkEME 6 Fros, H RS
BRI XA X 1 45 B TRk R Y (E
SRR =5.17% 2.87% ~3.03% .2.15% , T/ IEAE
WA ARG AR 5 ET, Xt < U R BUEE 4 4 43 A o
AL AR, BRI AR A8 (b S sh ok, &
FRRTTERREN i SR AR EMERESE. H
W55 SRR 2R 04T 9 43 0 R ARUE E T 4T P A X
AL P ETTHORAAAE 25 570 6— 8 JI T EZE X
BB T REXAE AR HOR BT B TTIR K, A
-33.35% ., Hip,3—5 Ak NI, BoimE N
28.23% , 5 FFHEAE 1 H IR SR BN IE 5T
ik, XU A 51 BTk 6 — 8 H R TTERYY A, R R UK
A fadhe, Ay 1 HOBERURGE S 67 STk, SRR IE DTRR,
ABXRE DTSR 7 A e, 6 H .8 H Bik2yh 0;9—
11 A BTTHRN -9.67% , 10 A SHIE, 4351 A R ANE
FEJEIETTHkER 9. 11 H Ry f, 4300 I =2 B Oy B
FURHCA 7 DTMR 5 12—KAF 2 H R TRk R -23.39% , 45
H DT Ul , RO s, 3532 H R
P | ) 47 DTRR S T

ET, 59 155K 28 & %t ET, 556 HE 728
bR AN E 7.8 B, ET, 58 134 K 78 %
LR R INA L R R =0.49 1Ak ET, 315
GESEA AT EEVE, O RN RSB R AR B, TR
1960 — 2020 4F [i] < i@ Bk 2 EFH s Ko
0.18°C/10 a,ET, #&{k 2 TR, % N -7.7 mm/
10 a, KFPFI R A& LR E T 2 8 WA 7 ET, BE
ARTEE RMT BEGE . BTRR R AR AT DA —
SERREE AR ET, BEOR T & R TR A, hIE 6
AR AE 1— 12 A4y, ORI ET, B2 ALY
IETTHR HRTE 1.2.6,7.8.9. 11,12 A, i FHIEY
WEESFEX ET, 1 7 STk R K TSR *T ET, 0 1F 53k
518 ET, (M a3k TR, #15 £T, 5
IRIEARAS AR 2R BT MG, R E A2 H
S X I

H126 3 AIAE H, SIEE IR ET, B7E LY R 1E 53
ik, KB X BT, 284k fusiiik, ET, MfdiTAR
AR EEAE~15.10% ~ 11.07% Fu Bl Y, 4 H 5k, teist
SERRAINHAS AL K 10.20% , i 2K 0.87% ;1 A i F
TSt T IR STk, (45 ET, MR 25 1k 2534 5]
/N, =15.10% , T 52 Brd X A48 fh 2 2k - 15.01% |, 15
FEH-0.09%, 3.4.5.10 AN IE5THEk, F¥E N
8.21% , HoAx A 334 M 1 GEmik , SF-3 {8 4 -8.88% , i T
FUBTHRAE R R T IE TRk, ET, 1/ 3K T3 it
P 1S ET, 5 61 4K/



F OB 1960— 2020 T B AR AR AR T A AE B IR B) B & AAT 907

FIH ¢ KSR HIWT Conygy, 5 RCyy Z I8 25 544, 15 5] P=0.9093>0.05, Uk B 3 22 [0 RN A7 7E 8 25 1 22
S, BV STk 5 i AL AR S R TR s ET, ARG R 7, B & B 5 A7k

1200 - 15

r — ET,
- /=aE
1150 o Eﬁ?ﬁ'f&ﬁ%
oo . . 10 - AR R
£ I 1=0.7852x+354.28 o g S
£ R*=0.4894 = i
E’ 1050+ .. o o0, . &
Q . . o
1000 o & ° g 0
° ’.'""". ° : =
[ X .
950r * ST e i
[_J
900 1 1 1 1 J
700 750 800 850 900 950 -10
PRI 3K 78 & it /mm 1960 1970 1980 1990 2000 2010 2020 4
Kl 7 ET, SRR K28 45 [ K 8 ET, 57 7 1t
Fig.7 ET, vs. representative station Fig.8 ET, vs. temperature distance
water surface evaporation level percentage
o e Py = R
3.2 LIRFEBATHRIREE % 3 ML Conyy 15

SR WEP-L 555 - 30 B 4F 5
BT, L\ B4 3 W52 B A MR (BT,) . %% 4 T,
1960—2020 4F: ET, 245 #51 857.5 mm, 36 il 767.9 ~ Tab.3 Estimated r(.alative rate of change vs.
936.7 mm, S FH HINAE 1961 4F , f/IME 1 30 T 2019 4F , 5¢ actual relative rate of change
A5 AR Y 2002 2012 4 BURAS R 3 AR 1960—
2001 A (T1) ,2002— 2011 4 (T2) ,2012— 2020 4= (T3) , 4%
AEBOP B AR ZEOR B4y 50 O 861.4.872.5.822.4 mm, G

FBRHIM AL RCy,

s ConET()/% RCET()/% TRZE/ %

1 ~15.10 -15.01 -0.09
BRI % -1.03 mm/a,3 ANMFEBARE T REE L 2 -3.56 -3.16 -0.40
FFE A5 -1.93.3.08 ,-8.77 mm/a, B B SeU /N g B8 K 3 9.87 10.25 -0.37
AN 4 11.07 10.20 0.87
9 NI ET, HR4E 5748 SR o0 0 3 AM4EBE T T2, T3 5 7.29 6.84 0.45
HOAR BT ET 26150 , B\ ET, I 16125 (L B 354 7 3 i j jg? fzﬁ ?i
(BB ET. 35 6 43 51 4 480.2 ~ 968.8 .314.7 ~ 1019.6 . 129.7 ~ g _14'.49 _15’.80 1:31
968.8 mm, T1—T2 #ji], F 5 FFH#aH, 166 AT Hilk el 9 414 505 L1
KA BTN, 34 A TRk 2 BUR S > s T2 — T3 0], & 10 4.59 3.45 1.14

R TR, 198 AT IBEZEHUL il , 2 A>F RIzE i 11 -10.12 -10.31 0.19
BRI N ET 2881504 R A« SR 2 307K i ALY 12 -4.73 -4.52 -0.22
W SR oA, e ARG AR RIS ET (R, h R ET (H
{16, AT I 007 A AR TR T b bR R 4 P R AR L

F A/ INF A X 5, 2R 375 7K S T AR oy b R A X3, AT Tab.4 ET, mutation test and
SEFEE R B L T X A interannual variation trends
FIHIRN ARG ET, AR E N, N5 B B, B
LA Y, TL— T2 W11, 38 B 51 BT, 546 £ S T, mm (mm/a)
Xt ET, 51kl 60.41 mm, TTRkR K 67.11% , 50 K/N4a %t 1960— 2020 4= 857.5 -1.03
(EHE R 38 > X > H B> T2— T3 1 I0] R {9k & 1960— 2001 4¢ 861.4 -1.93
LTI E A BT, Tk -25.06 mm, Frgkgoy 200272010 8725 08
2012— 2020 4E 822.4 -8.77

48.97% , M R/ J R > H 1> XU >l




908 J. Lake Sci. (8 #H3) ,2024,36(3)

1 Fi
1960—20014F- 5L 2% HU % /mm
[1480.2~700.8
[1700.9~789.4
[ 789.5~826.5
[ 826.6~853.1
I 853.2~879.7
. 879.8~904.1
. 904.2~930.1
. 930.2~968.8

_»Z

[
2002201 1452 R ZE L A& /mm
[1314.7~598.0
[1598.1~786.4
[ 786.5~848.0
[ 848.1~877.4
N 877.5~898.7
I 898.8~925.0
N 925.1~958.8
. 958.9~1019.6

_»z

[
20122020475 PRz i 2 fmm
[1129.7~355.4
[1355.5~608.7
[ 608.8~750.9
[ 751.0~808.3
B 808.4~844.3
B 844.4~874.3
I 874.4~910.0
. 910.1~968.8

—7

K9 N[E)EBE ET #2516 53 A

Fig.9 Spatial distribution of ET, at different time periods



F O 1960— 2020 By A BOR R K A AR BBR 3 B & AT 909

RS RPN TR ET, ATk A 5 STk

Tab.5 Contribution and contribution rate of main meteorological factors to ET,

TI—T2 T2—T3
oL/ mm FHRF/ % ik /mm FURF/ %

il 4.42 4.91 -5.05 9.86

H 10.08 11.20 -10.63 20.78

T 60.41 67.11 -25.06 48.97

513 -15.11 16.78 -10.43 20.39
33 ET, 5 ET, AKX RIHT 1200

TANCARMEA B AR U B RO T R L v

MR A KRR BE T W R BE A, wReRR L i} ey
Bouchet %", 55 Penman 7535 [{) 38 80 % 1F Fb 15 15 1 1050 AT b rmIsA0an 946, K003
Budyko J7 T HIK B & V0 I — AR THBRTE E |00l R
Ger AR AR K A A e Bt B =k S 50|

e
71%

AMKFR, CAHBIITERY ET, M1 ET, Z X HZETE ¥ 0L
IX A7 W B AN eI X Ao A 2 L 76 T B iR 850
BIRIE Bouchet AYZETUR HANIE 18 F I, BEEUZE & 800 |-
RMAGIITIL By (B =ET./ET, ), T WEP-L BAIHSY P00 075 080 085 090 095 1.00
BENE ET, ARG ET, 5 E\ #1744, Eyn
B 37 5 WL 3 W A S R T, B R 177, B 10 T2 ET, 5 ET, X6 ZMh
AN 10 B, Bl 0 A N, ET, S8, ET, FEA, Fig.10 Analysis of the relationship between
ET, 2 FFh#% (R = 0.03, P < 0.05) ,ET, 2R¥F T ET, and ET, in Lake Qiandao Basin
Meiadt(R*=0.55, P<0.05), ET, 5 ET, z 6 BU{H &
T, BF5 XA ) 471 FA77E CR, 328 Bouchet 19 CR BIHELE T & 1ol v 238 Y

Vsl ET, 254k £ 552 B K /M eh R R ARG A DI R W7 g ) AR T IR X BT, F s e
AN ERI A o Ey 5 ET, Z AP 28000, 8 R PR AR5 X XGE . F R TR 15 e Kt (19 28 16 AR [R]
o BFE XA TG X KR PR, T S bR B BB e B B AR PR AR ET, A8k
JEREART N, T ET, A RIRR, XM FEET, 5 ET, AR BAN X R FTIBA I ., AH OGP
% JERTEE O b ET, 5 ET, f74¢ B8 A A R (40 1966— 1969 4F- (1974— 1979 4E45) o MAKHAZK &
A K BT, 2 S PR A R AR R TV R B AT X ET, 5 ET, (AN E RN ™ 3R i
X 78 & H AN A I 2 S o A R i — 2B BT RS
4 38

AT L5 TR, T SR ET, KRELL 2002 4F 40 Bk, 2 e BB 5 B f ka3, AR B4 98 &
B TLHE ET, 16 1960— 2002 4E 1M/, 2003 — 2009 4F i FHN > 5 B 23 -5 5 AR M T AF bl sl
K, £E 2000 4E RIS R TH 5 Chu 45 % B 1961— 2014 AR [ HET 0 ET, 505 T FF A8 Ao ke > 54
PR KA, ZUIRTE T, RERE M XM B] ET, BRI = M REAT IG, th# 8 iR, Aot &
LT B R 1960— 2020 AR IR MRS 1 FHiash i ET, S~ Fta s, mide i REE EASTE A OriZ A7 e
Z5,6—9 A 11 A3k 2 AFENRIE Wi A BSES ET, B33, Wi i 25 m ik 8
KB ABAE SAFAE R B

AT — SRR 2R AR H F A E B, Liv Al Zhang B 5% % B0 XGH A3/ FTS,
R R 38 0 23 SR AL X BT, FAAEC A A i S B ) L PV 45 2 B0 X3 A0 S Bk TR A8 1 2




910 J. Lake Sci. (#ia#3) ,2024,36(3)

BRI ET, SN 3R R L TR H ET, th3—5.10 H R, a5
TR A AORIGZXS ET, SIETTHR, B B BOR KGRI N e ET, T R 3250

ET, \ET, 55 E\ (R R EW], T B2 B S F AT & Bouchet 284 BAMEIE . Li AR5 K BL, YA A TR
SFRREAFAEZE R AN R, HLHAH R A AR TR N ™ 33— 45 Sl 5 70 75 98 7 I 260300 3 B 1) — e F
FEAVEARML ™ o XSG FxE ET, ET, B g, A IR SOR X A 58 2 S50 ET, 725 16 i T2
L E i TAXRREXT ET, B2, FXHZEEXS ET, #7246 5Tk iR o

WA AT A T B W1 K B PP /K TR R 2 0] A2 A i 35 i i BE AR AR 58 42— B, R 722 i S8
Wi, EBJE MR B S EUY . 1980s — 1990s 55 1960s — 1970s LLEL, Jidlk R 30T 250.0 mm , AHXSAE
R 23.2% , [R]F BEARLE , P 3N 1 186.4 mm , AHXTAE (L4 10.5% ; ET, N RE T 46.7 mm , A XFAZ AL 3y
-5.3% . 2000s —2010s 15 1980s — 1990s [t4%, R T T 196.1 mm, #HXF 513 N —14.8% , [FIF BExt It P F
BT 183.2 mm, AP AR AL A H=9.3% s ET, HEIN T 9.7 mm , FEXSAE (LA 1.1% o 22 BARE & B AL PRI T K
—ZRBUR T P B KB SRR S S PR Ok I, P 5 T PRI S AR AR K
TR R E RN E ™ ET, SRBGKIE R SRS lat BOR AT DUE o A ET, (1978
M5 73 AR, 38 T S AT T I I A o R A A A e o LA

5 &ig

1) 1960— 2020 4 T 8 Wit ET, 5 ET, Z4E-F-IME 505009 1021.7 F1 857.5 mm , 5y /b fa 3 fhi i) 5
4390 -0.77 #1-1.03 mm/a, ~F 4 1980 FI 2000 245 kA 5848 o SEPRZEHUR 2 (0] 43 A0 Sk 2 BUAR v
PUARAR 5, L ARALHR AR ET, iR , B ET, (HEK.

2) S AT T AR R X 25 A T 2R T A SRR AR T (L HL e o SRR, RN 2 R XU
BURA R IR 3 SRR A U3 A il A5, UG IR 1 VA 28 HIUK B9 B2 Wi 42 STk R R/ o B R
0> X > > AR, XoF S B BIUA TR /N AR R > A > R N2>

3) T 5 1960 — 2020 4[] 4 {7 15 ¥ A 78 BIUK Bl =0l O 3 m S 10 R BRI 9 49 fm £ 2
TETTRR, EH RS SORI XU B 63 STk K, B 28 O T e By I T 1IN TS PR 2 ik i A e
ZEHUR A AU BRI, A Bl 4,

L ALBEFIRTHINTAFEFHRERN LB L Z AKTRAE TN B AREG R LW, AL
B!

6 &% 3k

[ 1] HanSJ, Tian FQ. Research progress of the generalized nonlinear complementary relationships of evaporation. Advances in Earth Science,
2021, 36(8) : 849-861. [ HHFAMR, HIRTHR. |7 LARLRMEAR L AN RATTEIE . HBRARLAERE , 2021, 36(8) : 849-861. ]

[ 2] Brutsaert W. A generalized complementary principle with physical constraints for land-surface evaporation. Water Resources Research, 2015,
51(10) : 8087-8093. DOI: 10.1002/2015WR017720.

[3] YeLY, LuH, Qin SJ et al. Changes in pan evaporation and actual evapotranspiration of the Yangtze River Basin during 1960-2019. Ad-
vances in Water Science, 2022, 33(5) : 718-729. [ MpRlE, G-I, ZWFHE. KITHIR 1960— 2019 478 & 2% & A SZPRAEHLA AR
KA KRR, 2022, 33(5) : 718-729.]

[ 4] Zhao ZK, Sun WY, Mu XM et al. Temporal and spatial variation and difference of pan evaporation between hydrological station and meteor-
ological station in the Yellow River Basin. Yellow River, 2023, 45(6) : 24-31. [ #XFFIR, FIC X, BENG RS, B ] A dmiuK SCok AR Gk
R MAE AR 23 R 5. A RBAT, 2023, 45(6) : 24-31. ]

[ 5] Bai P, Liu XM, Liu L et al. Variation characteristics and influencing factors of open-water evaporation in Danjiangkou Reservoir. South-to-
North Water Transfers and Water Science & Technology, 2022, 20(4) ; 643-649, 723. [ (M, XU/INZE, SRS, FRT. 0K 2R /K i35 & AR
ACRHEBGEM A 2. rZKAE T S KRR : dhdEse, 2022, 20(4) : 643-649, 723.]

[ 6] Luo L, Dai CL, Li ML et al. Spatiotemporal changes characteristics and influencing factors of evaporation in Songhua River Basin. Water Re-
sources and Power, 2022, 40(10) : 5-9. [ B'fi, #ICH , AT, ARALTTIIRAE A B 23 8 (URHIE B2 RT3 . 7K RE TR
Fl2f, 2022, 40(10) ; 5-9.]

[ 7] Bouchet R. Evapotranspiration reelle at potentielle, signification climatique. International Association of Hydrological Sciences Publication ,



2

[8]

[10]

[11]
[12]

[13]

[14]

[15]

[16]
[17]
[18]
[19]
[20]
[21]

[22]

(23]

[24]

[25]

[26]

[27]

[28]

A 1 1960— 2020 - B # R A AR TAF AR A K Z) B & AT 911

1963, 62 134-142.

Han 8J, Xu D, Wang SL et al. Similarities and differences of two evapotranspiration models with routinely measured meteorological varia-
bles: Application to a cropland and grassland in northeast China. Theoretical and Applied Climatology, 2014, 117(3) ; 501-510. DOI. 10.
1007/500704-013-1016-8.

Han SJ, Tian FQ, Hu HP. Positive or negative correlation between actual and potential evaporation? Evaluating using a nonlinear comple-
mentary relationship model. Water Resources Research, 2014, 50(2) . 1322-1336. DOI; 10.1002/2013wr014151.

Jin T, Mu Q, Wang LZ et al. Nature-based solutions to water crisis practice in China; Eco-friendly water management in Qiandao Lake,
Zhejiang Province. Natural Protected Areas, 2021, 1(4): 10-19. [ ¥/, B, TIeALESE. JeT BRI S . REXK BRI
[ S Be—— AL T S K U AR R 1. AR PRI B, 2021, 1(4) : 10-19.]

BN K 55 FEATA R ). AN T 2R — K IR T B I RC AR TR KA, 2020, 48(6) : 2-5.

Jiang XM, Wang GQ, Xue BL et al. Spatiotemporal variations and driving forces of actual evapotranspiration in Hunhe River Basin based on
Budyko theory and complementary model. Chinese Journal of Ecology, 2022, 41(7) : 1361-1368. DOI:10.13292/j.1000-4890. [ :#/INif,
EER, BEEARAE. JET Budyko BRI ELAMEIRY 7 AT LR S R A8 HOR I 23 A8 ARARAE SR 3 T3 0. AR ARk, 2022, 41(7) -
1361-1368. ]

Han SJ, Zhang BZ. Advances of evapotranspiration research based on the Penman approach and complementary principle. Journal of Hy-
draulic Engineering, 2018, 49(9) : 1158-1168. [ #iAMR, SRE L. JET Penman Jr ik AN A ZEHUR DS T 5 R B K2
iz, 2018, 49(9) ; 1158-1168.]

Zheng YN, Wen X, Fang GH et al. Research on climate change and runoff response in Xin’an river basin. Journal of Water Resources and
Water Engineering , 2015, 26(1) : 106-110. [ ASHad, MWT, J7 4. B2 IRs URAL (L AR R RTFSE . /K BRI Sk TR R,
2015, 26(1) ; 106-110.]

Pan YY, Luo YZ, Wang YA et al. Characteristics of evolution of precipitation and runoff in Xin’An River Basin. Research of Soil and Water
Conservation, 2018, 25(6) : 121-125. [{IE3E, % AL, TR, FrallmisieK B R aE BT, K LR 0TS, 2018, 25
(6): 121-125.]

McCuen RH. A sensitivity and error analysis cf procedures used for estimating evaporation. JAWRA Journal of the American Water Resources
Association, 1974, 10(3) ; 486-497. DOI; 10.1111/].1752-1688.1974.tb00590.x.

Yin YH, Wu SH, Chen G et al. Attribution analyses of potential evapotranspiration changes in China since the 1960s. Theoretical and Ap-
plied Climatology, 2010, 101(1) ; 19-28. DOI; 10.1007/s00704-009-0197-7.

Zhao L, Liang C, Cui NB et al. Attribution analyses of ET change in hilly area of central Sichuan in recent 60 years. Journal of Hydraulic
Engineering, 2013, 44(2) : 183-190. [iXI, I, #ETHAE. )1t [LEE X S8R 28 R 281 R 60 4R ASfL R BIF 5T KA 2241,
2013, 44(2) : 183-190. ]

FEFEL I B A L0 DA A SR SO S A [ A Ae 3] bt shEZRFDKRERTSE R, 2019.

. PRI PRI UL BN 23 AR BT 200830 mat: AR R TR, 2013.

Kahler DM, Brutsaert W. Complementary relationship between daily evaporation in the environment and pan evaporation. Water Resources
Research, 2006, 42(5). DOIL; 10.1029/2005WR004541.

Chu RH, Li M, Islam ARMT et al. Attribution analysis of actual and potential evapotranspiration changes based on the complementary rela-
tionship theory in the Huai River Basin of Eastern China. International Journal of Climatology, 2019, 39(10) : 4072-4090. DOI . 10.1002/
Jjoc.6060.

Gao G, Chen DL, Xu CY et al. Trend of estimated actual evapotranspiration over China during 1960-2002. Journal of Geophysical Re-
search ; Atmospheres, 2007, 112(D11). DOI.: 10.1029,/2006jd008010.

Liu J, Zhang Q, Xu CY ez al. Change of actual evapotranspiration of Poyang Lake Watershed and associated influencing factors in the past
50 years. Resources and Environment in the Yangtze Basin, 2010, 19(2) : 139-145. DOI; 1004-8227(2010)02-0139-07. [ XIlfik, K7, ¥
SEE AR T S0 A REPH WA PR A8 A e AR AL BRI R FR . RTLE IR S FRSE, 2010, 19(2) : 139-145. ]

Aminzadeh M, Or D. The complementary relationship between actual and potential evaporation for spatially heterogeneous surfaces. Water
Resources Research, 2017, 53(1) : 580-601. DOI; 10.1002/2016wr019759.

Hao ZC, Yang RR, Chen XM et al. Tempo-spatial patterns of the potential evaporation in the Yangtze River Catchment for the period 1960—
2011. Journal of Glaciology and Geocryology, 2013, 35(2) ; 408-419. [ {HR4L, ¥7tA, BHTSEEE. 1960— 2011 4K YTk IR IE 28 &
P AR, pk)IR L, 2013, 35(2) : 408-419. ]

Huang HP, Cao MM, Song JX et al. Temporal and spatial changes of potential evapotranspiration and its influencing factors in China from
1957 to 2012. Journal of Natural Resources, 2015, 30(2) ; 315-326. DOI; 10.11849/zr2yxh.2015.02.014. [ #£5F, W], St 4%,
1957— 2012 4t [/ S5 AE P 28 Bl I 2 A8 Al B2 IR DR 72307 AR BEURAE 41, 2015, 30(2) = 315-326. ]

Zhao ZK, Sun WY, Mu XM et al. Temporal and spatial variation and difference of pan evaporation between hydrological station and meteor-

ological station in the Yellow River Basin. Yellow River, 2023, 45(6) : 24-31. [ BXFEHE, PMC L, BN, HE WK SCul F s S uh



912

[29]

[30]

[31]

[32]

[33]

[34]

[35]
[36]

J. Lake Sci. (#:a#+3) ,2024,36(3)

A MR R 2 AR R 28 5. AR, 2023, 45(6) ; 24-31.]

Xiong YL, Zhao N. Analysis of variation in pan evaporation and its influencing factors in Haihe River Basin. South-to-North Water Transfers
and Water Science & Technology, 2020, 18(2) : 22-30. [ RETHE, MUH6. M-I BRAS A A8 St 78 Ak RS2 pi /K AL S5 7K R
(Hh¥e30), 2020, 18(2): 22-30.]

Liu XM, Zhang D. Trend analysis of reference evapotranspiration in Northwest China: The roles of changing wind speed and surface air tem-
perature. Hydrological Processes, 2013, 27(26) ; 3941-3948. DOI; 10.1002/hyp.9527.

Sun M, Gao B, Xiao WH et al. Spatiotemporal variability of evapotranspiration in recent 61 years and its response to climate change in the
Three Gorges Reservoir area. Water Resources and Power, 2022, 40(5) : 1-5. [ )i, ik, HAREEE. T 61 4F =I5 X i A28 K F i)
23 AL B IR R 3R . KB RRIRRL, 2022, 40(5) :1-5.]

Li B, Chen F, Guo HD. Regional complexity in trends of potential evapotranspiration and its driving factors in the Upper Mekong River Ba-
sin. Quaternary International, 2015, 380/381; 83-94. DOI: 10.1016/].quaint.2014.12.052.

Zhang YQ, Liu CM, Tang YH et al. Trends in pan evaporation and reference and actual evapotranspiration across the Tibetan Plateau. Jour-
nal of Geophysical Research: Atmospheres, 2007, 112(D12). DOI. 10.1029/2006jd008161.

Wang WG, Shao QX, Peng SZ et al. Reference evapotranspiration change and the causes across the Yellow River Basin during 1957-2008
and their spatial and seasonal differences. Water Resources Research, 2012, 48(5). DOI. 10.1029/2011wr010724.

L. AT T KRR AT [ 2A00e 30 ). KA S pkoRs, 2022,

Wang QM, Jiang S, Li S et al. Influencing factors of surface runoff attenuation in mountainous areas of Daqing River Basin. South-to-North
Water Transfers and Water Science & Technology, 2021, (4): 669-679. [ PRI, 2EM, ZR4%E. Kyl el 111 X A28 I 42 T k52 o) PR
. MU SRR s, 2021, (4): 669-679. ]





