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EFmL S HiENSE
EMZFHEMETIE

W), N /,
KFH, THE,NEH,HEK
CEM I A B 24, Sl A= 25 R 50 5 S S0 2
P BR2EE R HEE R IE R, 22 730000)

HE: SHEYZERE (ET) 2P DU AR GHE 48 Sk PRI 38 BT 5 0 E 2S48
Z— AT E KT o X BRI G 5 SR I 5 s I S oRhE # XE LRI, 45 ETL 1Y)
TR SR TAR K EIME . Db A Py il 52 DX 14 P9 52 oty g 0 IX R 401, D Z X 4 A B iE R 5l
1981-2006 4F- IS BERL, 118 T WG S BAT D s R B0E HIA K BR A 58 45 1 15 Ol
TR & 5 G BAR A ET R T SEPE . 4557384 B RS S5 AR 4 80008 119 FAOS6
Penman-Monteith J5 2 (PM56) \JE Tl i 1535 S R854 E I8 A UL R G 6334
BARIGRA N T2 MR, 255 SR 0 : (DS A GRS T R A G
SR GBS B 5T 5 W) ET,, 3 48 %5 5% 22 (MAE) )9 0.43~0.52 mm d', ¥ 5 MR i 22
(RMSE) 4 0.56~0.63 mm d™'; At B8 BE 5 5 il ] (4 B B 5, R0 2408 B £ SRS I KBRS SH (i v]
PERAGSRE R o ()1 o AR SRR B A5 S B 1 PMS6 7 B TR 240K, HL
Wl Z SR IANER S, N T 8 I 28 7Y 1) ik B8 2 A /& , MAE Fl RMSE 4331 4 0.14~0.22
mm d' F10.17~0.29 mm d™'; % 1F J& i) Hargreaves /A 2 YA B AU K 22 , MAE Fll RMSE 4391 J
0.23~0.26 mm d™'F10.30~0.31 mm d™', (3) £ T AR SRR R IG5 55 B dm I 25
AN T I ZE AR IR R B AT , MAE FIRMSE 4391247 0.13~0.19 mm d™' /10.17~0.25 mm d ™',
AR T IR R . ARG T 250 T, R E S SR BARSS S Gk P s X
A5 B AN B S EE YRR .

KRR KBRS SRR s BRI ; LS IX

SZNEY 7R % (Reference Evapotranspiration, ET,) & 11548 g FE /K & 17E 1 & BT
A FNE BK IR EEAOK SCS . Ha R B A e AR A I 4250 5 # . FAO56 Pen-
man-Monteith (PM56) IR [T Be i Pl s <8 )2 i 3, g R MEsf s T
ARV ESM, B FAOHERE NI ET AR HE AL AR bR T vk, (B HE
BRERZIEEIE, ERETRRN RSN T AMELUET . S0 — R i A %
R, BNV 225 B AN A X SR s, X S A =Gk AT 1 R XS L 43 BT A
AT, (R ) SR N Bl BN AR R k. B ET,

imBHE: 2018-06-22; f&ITHHA: 2018-09-26

EEWEB: ERESVIAITNE (2016YFC04003); HEH% AAREIEETH (51609112); FEZHBCR = L AR R
(CARS-34)

EERIT: KM (1993-), 2o, HIREREIA, Wi+, FE2 NG E M KM s
E-mail: zhangxm16@]lzu.edu.cn

EREE: TAZE (1987-), 5, WETA, M, Bz, 2SR ARG 0E R 7 ks .

E-mail: wzk@lzu.edu.cn
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I A KRR AEM R AR R B g O Y, 7 S PR A h iF 5% A5 AT BE
AR Py S GBI H T3 R B A e . AR — e o S B i B R A
ifEG s, HARZEWE T NE RGP AR LRS- 6 T 8, B AR fa 1] HH:
M5 55 R ER 9 5 ET HAA S SRS

Allen ZE7E 45 H 78 PMS6 BRI, Sl i S 5 55088 vl o 290 A b T4 el B
FERS T ol s B . AP R R ESCRIL Tam A, WA H K
SR A TR ZE S FEHAGRBCRA M IR, N T2 AR (Artificial
neural network, ANN) WK HTSHEYZE L 2B AR S B . F40 Kumar
Al H 2 2 A g ANN A AR 28 R 758 1, R 90 H: Lk PMS6 28 X 1) Al 330KG B2 o = )5
Sudheer %5, Rahimikhoob!" ¢ Jain 25" il 5 341 38 B R B A 58 52 (G (0L T ANN 11
T 25 AL T2 50 B8 s Kisi SF0E5E 1A G 808 B A ANN AR S5 ET, 1 Al S0,
FERFGE A D i S s O T, vl 2t R I 5 b B BN ET,, 5%
IR E LI A K LN ANNAGEE ET,, (BARSCHRIBFSEA . BT LAAS SCLL PMS6 Al
Z bR ME, PRSI STERCA T R R B HIA KRB IA A NS T, TR
B EERNE ET TSN, LUK S IR A4 P S B AR AR 4 -

1 W5 IR S 055 vk

1.1 FARXER

F 5T LAt A P AL P ki BT B X O ], 8T R B AS L I S R Y 28 /R A 5
Jridse WAERERXA TN AR X EEE/RERMES, SR E R RN —EH A mEX, 3
BB AL 5.74x10° km?. HEIXA4E H BB 3100~3200 h, 4EFE/KHE 130~215 mm, 4E7Ek &
2100~2300 mm, AHLALEG R TR, WS IKRE k. bR e s . SRR
il S TR A5 410 6 1981-2006 AR R BB H ME, A dfifmm R . AR . AR
MR, 2 mmab X . HBREP B FRK R, di SR KA LR R4, 25 0k 10 i B A
MAEMGEGR 2 E RS TR 1,

R1 19812006 FRSFUEHMBAER SEAB S FIE

Table I Location and annual mean meteorological information of the selected stations during 1981-2006

_ 4 o mEAUR BRVUR WE R FRISEC 4RREW ET,
/°N /°E /°C /°C RH/%  U/ms’ /h /mm /mm d”'

I 403 107.0 15.8 2.7 477 2.61 8.97 144.0 3.53

Ky 13 409 1072 14.6 15 50.3 2.02 8.68 135.1 3.16

BRI 408 108.6 15.1 1.6 48.8 2.84 8.68 213.3 3.54

R 411 1083 14.5 1.6 51.7 1.88 8.77 173.6 3.11

1.2 ARFE

ASCLARS AR R AR 5, R X IS b A Dy s g 8, A 1997-
2006 SE PRI ETo, PRSfRTR Y Gt sl” s 5 b e el (5 0 HEL R 2 63
km) FSPAFRTSE (5 R HLRIE B2 50 km) o SCEE% 58 =R G 8008 B (1) 15 150 .
(1) BAEMREE; (2) Rt ftm SR MEMSIR; (3) FTERHEAIRAIK PR
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FEGE. EE—MER T, BRI G EER M E ET, SRI5FIHYEERE BXT
RPAFRSEATRCHE ;. S PO S , iR =R ETy, RIS R8s 1)
PM56 R . TR & 3 G5 B IE 256 20 2L KA I 5 3 SR B I 2k 1Y
ANN; 55 =FMEBLT , R 55 S AR 0 A6 E BT, AR RZR A XK
FH Ritchie 2270,

1.2.1 FAO56 Penman-Monteith 23 =,

FAOS6 53 W XS B 78 k78 R SR 0.12 m, wZBHBT R 70 ms™,
FRFF#R0.23, AR H 5% 45 55 M AT S (A R ) - 828k SRz s 1 e, i
HHEAKXSE FAOS6 /e —5x, A bl LS50 R F FAOS6 7 o — 7 e fik iy
WRESIEZ, SR
1.2.2 &N MHKIE

AR [ N 2 B AP L XOC TS AR ZE U B B C I RA S s 25 R, A
SCHEHCPRAS T3 A2 87 2R N HRCR A i 225600 5K, B Hargreaves #1 Ritchie 23 3o
Hargreaves /A 20 At 35 B4R A5 8 HA TS Bl b i A AR IR , T Rl oot Ho T aa g
RECAREH"" . FAOS6 WAEFAAEUA IR R A A, RBWT .

ET,.=0.4080((T,, + T,.)2+17.8)(T,..— T..)"" R, (1)
K. ETues2 M Hargreaves AT HAFEIM ET, (mm d7); o NZEE R, HL0.0023; T
F T 5300 R R R AR R (°C) 5 ROMZSSMEST (MI m™ d7), FTARIE G0 e
B R A R A

Ritchie 2420 46 M Ritchie 542, 52K Jones S5 Hp A7 1 ekt ZAXER T
o Bt A (IR AL, TR ZER PR SS, Fkn T .

ET, =p[3.87 < 10°R (0.6T,, +0.4T,,)+29] (2)
AHr: ETws2H Ritchie ARG ET, (mm d7'); RKHIRS (MIm?d"). pRHAE
FH, M T35 °CHE, B =1.140.05 (Tuu=35); 4 5<Tw<35 CH, BELL1; 4 Thus

5 °CHt, f=0.1exp[0.18 (Thmut20) 127,
FITA 255658 2R FHZR A [T A ) 5 e 0 HE A A IE
ET. =aET.+b (3)
K ETM EToor M IERTRIRE IE G 2R A XK IO ETy; a FIb AR R IEIH RS, A
AT BG5S 8 E , T ISR FHIG AL 5 06 1981-1996 4F (1) S 504 5 1
20N, 1 1997-2006 459G B SRS IE R 5L, e FIRCE 5 i R 58U B AR 5 0k
1997-2006 4F- 1) ETy.
1.2.3 RS GREIRAGHE I %
FAOS6 45 i1, FE G EIREMIGE LT, — LSBT L2 7 Al S iR, i
an, KEHARS TR Hargreaves S84 H 250 020 ) R ey SR AN BAIGIR SR 15
R(T)=K(T,, -T,)"R, (4)
Kb R(DEF IR EEEARRAZRBAERS (MI m™ d'); KAZREFRE, ENAiHIX—
BEHR0.16, KPBHGRSHL AT R I Gl i, (R TR E, RIEARA:

_ Rs,nearby
Rs - R e Ra (5 )

s RFNR, ey 73511 03 E 5 3 s FII AT 5 308 ) R PR 5 R R ey 730310 R E 35 5T




182 H % % | 2% i 344

I3 5w B 25 AN ST (M m™ d™) o SEPRoK R n] 3 i fBUE B e i B G (0L T e IR L
HHR A

eAY;m)=(x6108exp( 17.27T J

T +2373 (6)
K e Ton) B A HEARIRAG FAS BN PR IR (kPa) o WG A 7T 1] FH AR DX 817
DR R AVEMA, R A] BN Allen S HEFF (2 ERTIME, 2 ms™, KX ET B
AR EPOE N
1.2.4 N TP 2815l

FEFFRUE S [ ALHE B 0 22 AL IR W 4502 H R ) 12 i ANNZR AL, 7 I M
2N FEAT TR B 52 2 1T L 5% Wang SFO AT CAEPIIE S0, X ARG, AT
MR R LR A T 2 ML, 450 ANN2 (24 A S50, ANN3 (3
MIASE) o BA-MEETE-THAR . —1REEM—1HTE, MARNILE
£, 2R PMS6 AXTHE M ETH. RS Z&oigicg —sam el sk m s, [
Kumar 25858 & BRI A M AEE ET R, i+1 (s AJZMZIei D AMzotse
SRS TR B A RR R, B ATRA TSR TR i o ASCHIR ISR ANN (5%
Sy U HERIEARSR . A T B Ik U 2 R R 1, RS 1981-1996 41 AT A Ak dE
YNZREZH A3 88 L SR T2 SR 28 2%, T 5 1 iy Ao 28 R 4% 2 Rk LA R
T A TAREAL -

— xO_xm
Xorm SD (7)

KA Xy Xou %, S SD AT MFETRARMEL LUG BOME . DRARME . B8 2251 BYSF 2 1 B b e
2%, ANN B2 F 6 3F 1 F2 45958 5F MATLAB 7.0 280, ASHF 5% % G T 5 3 1981-1996
R EIRVNZE ANN,  FH 1997-2006 4F TSR BRI UERIRL I o FHELAG 5 B s 65 2
1997-2006 4F- 1) ETy.
1.2.5 fHBERCRIITAN Fik

B HG B S INE (PMS6TTREM) MEUSE, 256 A MEPERIASHOT 4
Fh 5 B A SRR 2L 30T, ARG S5 AR 22 T bn -3 4a X2 22 (MAE) FI4 AR
2% (RMSE) SEER4NXT L ITAG 4 vk 45 o Lotk [l 9 3222 1 DA A AP AL (R S0
FIAR SN, MAE HAPEAR FTA BHUE S5 SME 9 e B A2, 1 RMSE I EE FIPAHBHDUE
HRESKAE S SME R 2 R . ETV AR MAE A1 RMSE 5 ET S4B K FLEAE 5%
PR BRHURS FER, TE 5%~10% 22 (A1 BHARHOURT BE i ml T KT 10% ) 2 BH A DL R
WS,

2 ZERHr

2.1 RBESKYER ETHEE

IR RS A I A R BRI 0 3 A AR BECR S5 RS BT AY TR A
HE PN S B EZEEE, SR NE 1R IWE 1lam A1, FFBTH G 550
Pk S ICAERE 1 ETy, GEit 2558 B Rl 55 MAE 24 0.52 mm d”', RMSE 4 0.63 mm d',
ERERAEY AR TE BN 4~9 7, 10 H ZUAE3 AR TR . B W] R AR A
AHXRET R (MAEHN0.73 mm d7), KIHFEH/N (MAE }0.31 mm d'), MK 1b#A]
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Fig. 1 Comparison of measured and estimated £7, when no weather data existed at both study sites

A, RS R KRB A A R m A T RS Y ET, MAE R RMSE 43514
0.43 mm d'#10.54 mm d',,
22 REREHERETHNEE

B A ARG E S PMS6 1T ET, . EACH IR, TERPE (4)
= (6) AR PHER S A s SRR GG, KB E 2.0 m s THRE5 SR A& 2
DB IR . EAER XA OTE NSRRI 2, RIBEMRMGSEEY L, O
% MAE F1 RMSE 43 %124 0.69 mm d™' #10.81 mm d', F.J5 %5 MAE F1 RMSE 43 %1 4 0.39
mm d"F10.51 mm d”, FZFEFDRAEE N LEIRIEARE N B bRk r R AARL

Rl 3 o T KBRS AR R MG SR 45 5 . &1 3a il 3c 450 B, i 1 2 A FH =X
(4) Al A A R 1R D0 R PHAR S, S0 BB Ay 3 3 A E I 30 15 3 54 AR A5 A9 K PR
5o FR BRI RIRE A  AR RR B RS B M SR B AR ST, BT LUK PR S A R 22 0E A 2
SECETARAG R FZFA . & 3bF13d RS O BUS BoR A (6) A3 RS 11 A R
S SERR KV, SO I 5k KR SR . PTIATES (6) Ko KR Al
ARG AR IRE, 17 BRI AL 5 v B0 RO AR . BT LR e Al 3
EToB, K PHAR SR RGRATIER R P IR (0 i, e B e e Ay B e R I 0T 5 i P 4
P, AL NE 2 PO B TR . SRR E BRI , T EEAE R A ) R BB AR
I FLJRE4 Y MAE 1 RMSE 435138/ 4 0.18 mm d' #10.23 mm d™', 7 H 35 % MAE Fl
RMSE 435138 /N 4 0.34 mm d™' f10.43 mm d™'o 445K B 5 80 G B AH KR &,
Y, B H ELW A EIR 28 5.4~10.2 mm,

B 4 h2s DRGSR T B4R H Hargreaves AT ET OS5 5, AT WZ B E S
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Fig. 2 Comparisons of measured and calculated £7, with estimated weather parameters when only
air temperature existed at both study sites (a, DK; b, WY)
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Fig. 3 Comparisons of measured and estimated solar radiation (a and c) and water pressure
(b and d) for DK (a and b) and WY (c and d) stations
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UHERMAL T ET,, FrLAZEX) Hargreaves AU 45 SRV TR IE . 7F HARRES 0h A Ty 52
SEEHRWNOT, RAIGE SRR IESR A, SRIEF IR G 6 E
FREIE HFRES W) ETy, REIEZ I WG E LS A& 4 b S0 SR o v] WStk I %) Harg-
reaves 23 3 PR Ul 19 B 88 SR 4 B hy, IR 25 48 1 s 8 1 335 MAE F1 RMSE 43 31 4 0.23
mm d' 1030 mm d', FXFERZEN 8.6%; Ll MAE Fl RMSE 43 % 4 0.26 mm d' Fll
031 mm d', FHXFIRZER 142%. A HZHE, B H ET - MGFR 28 6.9~7.8
mm, O] WA A 8 2 R E YRRy, HAP YRR AR R S 800 1 PMS6 1 .

/
a. H0 b. FE e
7 7 4 ,
o /
6 =0.9728x-0.0147 6 - »=1.0341x+0.1252 °
" rZ00818 R=0.9915
T, 5 - 5 - o
E 4 - 4
<)
5
2 34 3 4 7,
S Mo -0.969x-0.497
2 - ; R=0.982 2 4
. $=0.970x-0.185
1 o HEGR 1 R=0.992
© SR FHMHE 6wkt
0 T T T T T T T 0 L] T T T T T L]
1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8
ETy-PM56/mm d* ETy-PM56/mm d!

(14 B8 11l RN ot (SO Ui A ) ] Hargreaves 22 2T 1)
ETfE (ET-HG) 55M{E (ET-PM56) MYLLEL
Fig. 4 Comparison of measured and calculated E£7, with Hargreaves equation when only air
temperature existed at both study sites (a, DK; b, WY)

A IR BEE S, ] R 5 08 10 I s B T 53 bR v ETC A 575 851 ANN, KRG
FIIH ANNAG S HEREG A EToo BER BT T 2545 (R4 A S BON B iR . ISR
Kz AN (ANN2) . MRS FRa] L& 30 ANN2 7EACAT TR PR ET RO AE w1, R
TN 1 3 Y v AR MG AL . 1 336 MAE A RMSE 439124 0.22 mm d™' #10.29 mm d',
Al SR B 5K 1E J5 1) Hargreaves 22 2CAH 24 5 F1 )50 MAE 1 RMSE 431 % 0.14 mm d™' Fll
0.17 mm d”', H 2 WA IE )G A Hargreaves 23 2CHS =
2.3 BiREMESHEN ETHNEE

WS S T SRR H IREAE R, R Bk =Rk Ah 8 ETo . AR ARG 58E
) PM56 ¥ 1 1 J5 il i Al 3 4 SR AR W BAE . MAE I RMSE 43 )44 0.18 mm d'A10.21
mm d”, (AR REMG TR 2ZER R, SEGRAS 7R D e ET AR I & LG8
1 1E J5 1) Ritchie #5580 78 9 3 19 R BAS — B0, AIRAL 78S F0 b (4 ETo 1 Al 7 0 1)
ET,, MAE FIRMSE 4} #{£ 0.26~0.39 mm d' #10.33~0.48 mm d"'Z[f], ANN (ANN3) [
i ASEON e R AR MR RS, R2ZES IR R, ANN3 ZERS H 3 1)
RMSE F1 MAE 435 4 0.19 mm d' #10.25 mm d™', 7F fiJ53%5 RMSE 1 MAE 435124 0.13
mm dF10.17 mm d™' 7 ATEAT TR AR S 850 s R I 3T 65 3l 1 <5 B0di 2 57, ANN Af
KT+ B e 7R
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Fig. 5 Comparison of measured and calculated E7, with ANN model when only air temperature existed at both study sites
(a, DK; b, WY)

3 4B e

3.1 it

AR ERE X AN RE S B R TR, THE TSR S A T s 4 80 B
WA RGBS ER T, RAGIE S SEARGE ET T it 25 R REE
WA REEIRFT, FHIG TS SR EIRAGEASE  ET AR 228K, [HFH
A FEAF B E R BAFR G T (A A B AR i s (A S A IR SR I, AR 8dmn
PM56 J FE RIS 2%, 1 ANN UG SEAE 2 i =, MAE FIRMSE 4351 4 0.14~0.22 mm d'
0.17~0.29 mm d™', #IEJ5 Hargreaves AU AR IR 2 5 6 T H AT e S 4540
B, R 5 R BRI R ANNAKSR R IR AT, (RS 00A SOREAERT A T M4
FRAUA L3 i B AR K, Ritchie 242X ARG BEAIC T Hargreaves A3, Fr ISR s AE B T
ARG LA K& ARG BT J S el e KARAE, R A Al
EGWAREE, 456 ANNATH UGS S BEY AL
3.2 i

W Y G EAEA LB R S8 R ET,, BTSRRI G EAEHEN %
T ETASF RN IE S 2 2, FEARRARA R HUBAERIRIL 022 DI
LRGSR AE— A B Al 5 7 B R B E SR L HE AR ik Bl ik, — e
ANRERE 3 R3E TR AR — e AR A ASGE T A SR 58 10 S B AR — 2 1 R
B ASHF7E LA B S PRIBEUN IR &, BVTIRSE 55 5E 4 A B S S 5 o+ ELYE L 4 i
WSS BIEIEO T ETAGE I, A4 Rn] B R SS T0  E E g0 i o5 B
BRI, nT FH A 3 X St e A K

AR NG T 2T, RIS S A SRS, EER G & 5 i 5k
PEisk, ET RIS EIR 228K, MAE fIRMSE fl ET, {E ) HLAEFET 10%, HiRZE7E 15 mm
Lty AR T PRVE A B A — B S E M. AR G55 B bRk SR 2
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450~60 km, iR EPGERHELGE . BEURAR, SEEhiF 2 Birul i SiniE G (i
IEAREEBARN G H) PRI RE R, Fr ATEEEUIG T S ub iy, — 5 T ORIE 52 A
A pE Ty ERE RS R, D — Ty BRI ISR Bl . SR RS RS K 4 25Uk
ORI, R ATTRI e BORE Al S0 2 RO M 28 HUR TG e,

1A R BRI ET A SR DR 2 2R R AT, RO . KU . KPR AR S 454
P 1 AL RN A B Bt L AR TROUE T AEAR 22 7 ME LA AR B, =R 508 AR 0 25 2 0 o
Hargreaves f& A7 i B B I i I 50 200 AR SO R IHAE 2 5% DX -2 R AT iR 22
HF11.4%, 5 Jensen F M SE 45 SRARMRIT , U SR B /N TR RIS o AL
RATIZ K BH 8 3 AR BB VR o A, DO R BRAR S . S S 5 RRIRE 2L
TREA —E MR, KRB EEXTZEB A2 . A T2 2 KU XA R BdEaT, H
fEEE R, WA EBUEIZ A, X5 Cai FF RS —3 . BIRREXT ET, 1)
SN, (HTEVGIE Rl X AR R K A, R 2.0 mo s LSS FE IR ETL AN 5
K% . Hargreaves AU H N 2 B0 SEURH M S5 AR, M2 5 HAK S ET RS BRI 2 K
Mg B e 10 AR S R AT B ol RS B R HE 5 1) Hargreaves 283X B9 TS B 42300
T ANN2BEAY R 28 25 1 i A S8 U e <UL e IR AN R ATRZ R BRER S 5 E T
Z AR LM O R T A 2 KN RS A5 21, i LAASUAS L R 000 e P 258 R b b A
S ETo. Wang %5 Jain %" Singh S AT AR UE B R B A BT ANN AR ARG ET,
HRCRIE T2 g0 A, 1 Kisi S50 T A LR BT ANNBCRUE R ET R0, 45
R U] ANN RIS GYERE | W4k . 25 AN 5 B T3 Al 3 ETo . 6T 4R
FER SRR, R I 3T £ ol B8 A2 1 B9 Ritchie 23 20 A9 448 58015 22 72 2 /5 T Harg-
reaves AT, M ANN AL FOR EE A BB 3 S, IrLAE R T 240, RIS
MR ERIRA AR G u i RS BT AU ET.

RSO B R, X6 XS e 301 A A B R AR A A B LA — 9 3
SRR —E el B T A IR SC R, RE I R R . TS S, PR
SR A SPEARAE R R RS iR 22, I DIAS SCH RUBE O BEHURS BE R A i, R TIRiE &
SR AN H ET R T SE MR T e — 205 . AR SCHYRIESR X3 N ST EE I, % IXR
ZRESCABOKEAL, SRBE/DN . BEKR, HEAREXNEE S, FrUMRE A —EiE
FHSHABH I DLS A SE o B X AN [R] A0 DR SR i, R B I O 5 i R 2L
PG H bRl ETANR Al S, JF 38T b Bl M A 3
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Comparison of different methods for estimating reference
evapotranspiration with weather data from nearby stations

ZHANG Xue-mei, WANG Zi-kui, SHEN Yu-ying, YANG Hui-min
(College of Pastoral Agriculture Science and Technology, Key Laboratory of Grassland
Agro-ecosystem, National Demonstration Center for Experimental Grassland

Science Education, Lanzhou University, Lanzhou 730020, China)

Abstract: Potential evapotranspiration (E7;) is one of the most critical parameters that are
essential for evaluating regional vegetation water use and managing water and soil resources.
However, accurate estimation of it is so difficult for many parts of China due to a limited
number of weather stations. Weather data from nearby stations are available for most sites, but
past relevant works mainly focused on ET, predicting methods with local weather data and less
work was done to investigate the approaches for estimating £7, with data from other stations.

Therefore, this study was conducted to test the reliability of estimating ET, with weather
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information from nearby stations. Whether data of four weather stations located in Hetao
Irrigation District of western Inner Mongolia were collected. The study area has an arid climate
with annual rainfall and pan evaporation of 130-215 and 2100-2300 mm respectively. Three
commonly used approaches, namely, FAO56 Penman- Monteith equation (PM56) with
estimated weather data, the empirical formula corrected with meteorological data of nearby
stations, and the artificial neural network model (ANN) developed using meteorological data
from nearby stations, were compared for predicting £7, when data are limited in this work. The
results showed that: (1) When all of the necessary parameters were not measured at the study
sites, weather data from nearby stations could be used directly, the average absolute error
(MAE) of the ET, calculation was 0.43-0.52 mm d°', and the root mean square error (RMSE)
was 0.56-0.63 mm d', and the error could be narrowed by correcting the radiation data using
the latitude information of the stations; (2) When the maximum and minimum air temperature
data were available, PM56 with estimated weather data performed the worst, and the
performance of the ANN model is the best with the MAE and RMSE ranging between 0.14-
0.22 mm d™' and 0.17-0.29 mm d°', respectively; and the results of the calibrated Hargreaves
formula are intermediate with the MAE and RMSE values of 0.23-0.26 mm d' and 0.30-0.31
mm d', respectively; (3) When knowing the temperature and radiation data, the ANN model
trained with meteorological data from nearby stations is still the best, with MAE and RMSE
values 0f 0.13-0.19 mm d™' and 0.17-0.25 mm d', respectively, and the other two methods have
larger error and the performance is inconsistent among different stations. The results of this
study demonstrated that we can estimated E7, accurately using air temperature data in
combination with weather data of nearby stations under arid conditions, and the reliability of
the methods still need to be validated under other climatic conditions.

Keywords: water resources management; reference evapotranspiration; limited weather data;

inland arid area



