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Abstract

To reveal the sensitivity of potential evapotranspiration (ET,) to meteorological factors in Hebei
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Province, Penman-Monteith formula and Beven sensitivity coefficient formulae were used to study
the sensitivity analysis of ET, to various meteorological elements based on the meteorological da-
ta of 12 stations from 1970 to 2012. Results indicated that the average annual ET, value of Hebei
province was 1007.7 mm in the past 43 years, and the sensitivity level of ET, to various meteoro-
logical elements was humidity > wind speed > sunshine > temperature. The sensitivity coefficient
of ET, to humidity was less than 0, while the sensitivity coefficients of ET, to wind speed, sunshine
and temperature were all greater than 0. On a seasonal scale, ET, was highly sensitive to wind
speed and humidity in spring, autumn and winter. In summer, ET, was highly sensitive to sunshine
and humidity. In terms of spatial distribution, the northeastern region and the northwestern re-
gion of Hebei province were highly sensitive to the temperature and wind speed respectively. The
southeast and the southwest were sensitive to humidity and sunshine separately.
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1. 518

TR BUR (ET) WA RN RIE T), ERRNIE—E MM RRM T, HKEA R, TR mmar ik
B KRR &S &, SRl — A XIRZE K8 I BB FR[1]. AR EREF IR ETo IR0/
A, BRbz A, AR ETo B8 R 7FE, HEERFT RN ETo M &S G H T USR5 778
FWEER. A, TR, ENAIMEKFHEITR T ETo AR E T RSBURIE a5t , A
BT AR ETo A5 77 B AR U 23 BT 9T Gong 25 [L] A 5T R I ETo X H R UK AR
7R, FLUOR KA F AR, T USSR B e I S R R 12 G . Goyal [2] K IRTE BN HIX
ETo %o K04 S RN AR AR RRURR AR FE LAt iy, BT B D=4 S A AR R 38 I i 389 0 o ) B B AR [0 H [ b X
(1) ETo SARBUBMERT THERTL, FFeRx b B HIX ) ETo AR BUSMEAS T sl 4y . fE 48 e E Y
LK, ETo Xt o i =l AU K B sy, T E e i X E T W 52 Bk V3 T BBUR K T LR e Xl /)
FEAE (AT I A W IR ETo AT &AM AR R F WK BHFR ST . A 7KV H R XU P s J L 23 A
A, 1950 ETo R/KVAESRBUR, HUORKSERG AR, MBUSHE REERENS R E & XE. FEE
S [S] A 5T 2 B R E AN [R] 43 X 1) JRGE K /NELE AN [FIFE FE 1 22 57 o Xu S5 [6]5K F 175 Gong S5 [11AN R 143 #r
Jii(Gong S5 HR XA R 738, T Xu S5 FH B2 A 23 Ll 5 48 ) B T VTR ETo X &S
FRFBURFERE, S5 RKIHMINERR S0 KB, B ETo X8R BUSME R 80w =, XX
IR R B AG . ER R [7]0H A T LR X R ETo, 5 72 LL % Hargreaves 51 Penman-Monteith
2195 [F] - Bormann [8]70H7 1 & [F 22 AT Gl KSRl , BB T 18 AN ETo 5L (4nN Priestley-
Taylor 7%, Penman ¥£55) % BT A4 B4R b B . 25 3R, AN IR ETo 88 R H 5 F2 %) Wi
TSR BUR S BB ER .

FACEAL T AP, B KRR R R, DU, HH X SR %A 2 R, T 52
R, KRR P B A7 B ) 20 5 A I T RS R R [9]. ik, JFJE X3 ETo 18RS BH 743 B it 50 %
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Figure 1. Location of meteorological stations in Hebei Province
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2.2. Penman-Monteith 2%,

{55 ETo A2 P20, Hoh FAO 7£ 1998 4245 th 1) Penman-Monteith A5G T 2 M LB+ 1
SN WA SR ] Penman-Monteith 24 3 [10] [11]#E47 b ETo M H . BEA R F:

0.408A(R, ~G)+7— 20 U, (e, —e,)
Trvean +273
ETO = (1)
A+y(1+0.34U,)
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R ETo MBEABUR, mmid: RONEHES, MI(M>d): G yEiiHGERE, MI(m>d): y NI,
kPa/'C; A MIFIAREIIZ A, kPa/'C; Uy 9 2 m Ekbii s, mis; e 9 FHIMIRIKIAIE, kPa; e,
AT SEBR KR E, kPa; Tmeanygipi/}j/—:dﬂ’ Co

23 SEYBMRBHHESE

URBURNE RBORA R R T AR (o F T T8 58 55 X6 9 A 28 O R M ) — S B AR . A SR
Jei B RABE 7347 77 2R Beven BUEE R LA A [12]1H5 ETo X & UG A 1 I BUSTE R A 2 AR GE XL TR
10 AU R BN ETo R 5 RN TR, AF8:

S~ fim AET,/ET, ) _0ET, x_ ?
Axx-0(  AX/X ox ET,

Kb SN ETo RTARRK T x (BURIE RS, TEMN: AET B EARUERAZMLE, TEN: Ax S
FRTHRLE, TEN.

Beven SUBIEREA XM mZHACHTA TR 72K T EEHNNBE, ZXHMTARKIRET
BATSEINE A LERS, IXR IR ETo M URBURE D A 5 2] 1A . SUSE R BB R
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Figure 2. Annual variation of mean daily sensitivity coefficient in Hebei Province
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31.2. EEBRARFEATL

MG LT DLE Y, ETo WX PSS R R T I BUSE KBTI N 1E, ETo % H BRI BUR I R 40—
SEN ARSI SR, E— Ay, ETox HRIBURIE RECR A, 2 E0EE B i, usit 25
WIBHI N, €\ A0 REHEL B R s, HAEN 0.31. 2 JEfuUsr: REBEE A 0 g, E+
— F 3 i i A WHE I BB ME, B A 0. B84k ETo %t H IR A BURIE R BB LAE-0.1 & 0.31 2 i), 4F
SERME N 0.16. ETo 0 KU BURYE REE —F A &SR RUEE, 29 NIEE, N—AmHFes, Suk
P ZBOZE AN, B\ B RA R ME, HAEN 0.09. F)E, SURMERECEE ETE, A RHE
KB RAE, FAHN 0.46, HEKR ETo X RGHE I BURPE RECEIGLE 0.09 £ 0.46 2 8], FFFII{EN 0.26. ET,
XSGR P RUBME REAE—E N AR BN RN, AR R, AN — A s, Uit 250 A B,
= A W R e /ME, HABA 00 B H 8 nE )\ A 43, B ERME, HAEHN 0.17. IR ET XS
W U RECRAAE-0.05 22 0.17 Z (8], F-FIMHN 0.04. ETo X B BUSE R R M, H
SHE 2 EBRBUAS NG, N— 0 HeE, BURIE R EZ Ao, 7B A SR &b
8, HAEN-0.34. Ffi)5, BURMERELHERET LT, 7E-F 2 A e ik 2 s Ml e N-0.72. %
& ETo XHE B ABUBME R BB LAE-0.72 £-0.34 2 |1], 4EFHI{E N—-0.48.

Table 1. Annual average monthly sensitivity coefficient in Hebei Province

1L ALLESFTHRERRY

—~A ZA =A WA HA ~A €A NA A +A +—A +ZA T8
H# -003 009 016 021 025 028 030 031 027 015 000 -010 0.16
Aj# 042 032 026 024 020 016 010 009 017 029 040 046 0.26
<@ -005 -0.04 000 002 003 006 015 017 010 0.02 -001 -0.02 004
@& -060 -051 -041 -036 -0.34 -036 -045 -042 -041 -051 -068 -0.72 -0.48

313 FHRABFAEL

M 2 AT AR Y, FESEF IR B, ETo XHEREMBURRE iR, i UR ISR i), Bk L,
ETo X &G T HBUBACE RN 08 R > Xl > A > . WFTTLEKRE, FF, EToX
FARA T RO RN 58 B > M > HE > Sl 23, BUgKF Ry 85 >
HIE > AR > Rod; K, 2ol BE > KaE > HIR > ks &3, 2908 B > K >
I > HE. Bk L, F. K Z=F, ETox XGEAEREE U LA BOR: TR 2 ETo X H AR
FEBURREE R .

Table 2. Annual average seasonal sensitivity coefficient in Hebei Province

2. ML E S ETHEHRAY

H A AR BRE
FE 0.21 0.24 0.02 -0.37
FES 0.30 0.12 0.13 -0.41
k= 0.14 0.28 0.04 -0.53
EES -0.01 0.40 -0.04 -0.61
Y 0.16 0.26 0.04 -0.48
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3.2. SEHRMRRHN=ESH

AATIHAALE 12 DTGNP ETo TS A 7 U R Bt A7 2= 18] ERIXTEE, AT ArcGIS B4
i AL ETo X4 TG T BUBE 2R K2 18] 70 A5 18], DU R B i BB 1k 2R 0 22 1 70 Ai 1 L
HART AT B 30 AL 3 T LB Y ETo X35 K A BSUR AR 3807E 2 ) b B A e B A IsURRAE , B4
RREGHR AT o BARKE, ETo X R A BURE 2 02 8] A R B AT AL 8 va b i sk AL B, 2
AL AR 2R 8 SR 5t M MR B TR 6 3 X, U E R BRI HT R/ ka s AL T Ab s i e #M
T, BUBAE R AL T rh (B . ETo X s e BURK A X R T K 1, BURE REUA S 1 0.32, ETo by
JRH B T B 22 T 1 DX 7 A, BURR M RECH 0.210 ETo bl R BIUR M R 85075 7] 40 A R DA 64 AR
MR B, R RS, JEME S AREMXFE SR A KT, BEmX K, R
R Yt X AN P A BT R 1L B Bt X B R eI ok, ETo W IR U IX 2 R 2 5, )
BVERHOLE] T 0.07, ETo R BURMERZ R X R B, BUBIE /%08 0.01. ETox H IR BUEE &
ez a) oA 2 LA (IR, AR MITIAE B VIR AR & . AR EHX BURILM I Eg . &S B2
By X, FLEURE RBUE BN S . S, ETo X H IR BUR RO DR R B, BUR I REOLE
1 0.18, ETo X HMBUEME R Z M XORIKK 1, BUSIEREOY 0.14. ETo WL H U E 2 K02 7] 73
AR AT, KBUEHRE, ML E TR 5K S DO X BUR B A AR 5 SHEIX, BRURE R4
ML XHEB BTG N Mo, ETo XHE R BRI X AR5, BUE RBUAH] 17-0.78, ETo X FEHUK
P fe 22 1 X R AR A, BB E R BN -0.18. ZR LTI, AL ETo Xt & TG B 1 MUs Itk 2 B0 = [R50 A
Ay, BASEYIRHERAE, BRI S & a B k. Sk, TR, MRS R AR
ARR
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Figure 3. Spatial distribution of sensitivity coefficients of ET, to meteorological factors in Hebei Province
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4. Z5ig

ACHEEFI ARG 12 ANl 43 SERIA % %0k, 18] Penman-Monteith 23 30T Beven BUBE 2 504 50
FFRET ETo X &R T HIBURPERINTER T . 1 R &5 it

1) H 1970 4£% 2012 X 43 453K, T db8 AR ETo KEE 900 mm £ 1130 mm Z Al 5), %
RN ETEER

2) EToxf H BRI A BUBYE REIE — AR 1 K 20 B IA) HLZ IS, ETo % RS Y BUse it R A 44 & IE
H, M ETo X ARSI R A AE 2 B

3) \NZEH LokE, HFZF, EToNERLRNFRIBUEACT RN HA: BE > KE > HIE > s
B, 5 BE > HIE > SR > K BE, 2008 BE > Kl > HI > Sl &%, &
A BE > KE > Sl > HE.

4) MWZ[E A FoRE, AbE ETo 5t &SR FHUSHE KRB0 2 0 A A 85),  BoA i U i Hh ks
o AT b2 AR b0 bt DR G s X 2 S = 25 R R 1 BB M e it R o 0t DX 7 g 5 e X 4 0 6
T TR H R PR AU M B

E&UH

T b o S A R S BRI 7T 30 H (QN2019151) s HREE T Bl £ B AW 78 5 K 1% 35 H
(21422304256).
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