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JEE R 55 R 200 PN i 1 DXOK T 28 A HO R i, A7 K
78 RS s FFAE B SR ] KR VA K 2 T Je 2% ikt »
X REATAZIE . BEAh, REAZASRY ST - 1 g8 A i 7Y
IR, R R IE P PEREAT R . DUITRE SE A fff il
B P R X K R 28 AR, 9 P B T XK B
R A SRR BRI SR

1 RIKRZEARBRE ST

1.1 EAEBNHE
1802 4FEIE/RHE HIE AR RA B MBI T, &K
BHKFEERIEL, HXE SRS, KLLE
SR LA XG5 3 R 7 2 7. T 38 R s A0 (2
(Rl F A AL
E=Ae-f(W) (D

K EvEH/KIZEKE, mmid; Ae NHEFIKIKIEZ,
hPa; W J7KIHl 75 150 cm 4b XU, mis; AW) A XGEBREL .
i 2R 2 SO S AR DR A6 % B, R P 3 R 05
CUHE T E = Aef (W) BIUH KA K ES A .
FIPIBAKIR R Z . KGR KERE, SEARFRZFEH
PIE. S AFENRGWZE, T HIREE T A E R
FIFAHE EEAAAE BRI ZE R . BRI, KRB REVE K28 &
R IR -, SRk AR BRI, @ 3 R
E=Ae-fU)-f(W) (2)
b U ARG, UM, oim®s AU) A SHE E
BRI
BT R XSRS HAh X AR K ER, ABMK
WEZE R, KEAMIEKGE R RERERERA, K
B8 BB R KR O T8 RE F 2 g KA IR ), Rl
iy, K _ERBAUKRER, KREZEKR, STK
7&K KRR, KyTFEaigeER, KEER
SEFEER . DRk, N TR TR, ALl 3
DRl 7B 2R Sy Bt 33F— 20 28 FR ARG /K THT 26 K BRI 5
FEANL T B X ORK ORI 728 K (1) 4 BRF A
E=Ae-f(W)-f(U) f(Ty—Tisp) (3)
o To /KTEKIR, Cs Tiso JY7KIH E7% 150 em AL,
Cs ATo—Tiso) Nl & BRI AL .
1.2 XiREEHTHE
HGE &R K T 28 R B ES RN E, HEXGEERN
S BRI PRI TR Bl ST 1 . 48 K W A R g A,
HIH ATE R HL AW T BRSO A H RO R R O 3
fW)=a+bw* @)

K av by a NFFEREG o HILEEA 05, 0.76.
0.85. 1 A1 2, v [ [X B =1, B[ JR5E ok A 26 11 6 50

Rl XU R BT A N
fV)=a+bW (5)

1.3 BERIMHE
FH AR 2 2 A P B S B /K VR R S 2SR RO
FIKREZ L, AE R M H 23 A (7K IR B o BE 2 T A
(RE 2, Ak, I RE R K T KR A AN B

A (T o AR RN, KIR AN BRI
Befgt, ZRRBREEHOK; MXHEER K)E, BRI
KA TG AT EIVE R, Al KR B9 B 22 e i
WIS, R TR RN,

A AR — e FE T b R TR A K T A A
ACPAES SRR . HRl, P A b A AR I v
JE — R A 150 em BE 200 cm, SR T BR KR I 6
3TN A v R, B R AR R B A F 1, MK T
22 R MK AR S PR AR A AE s Ik, B R 3
AUY P LA 5% B Bmt® A S i 0 v B 150 em,
SR FH 1 2R LR L f M U P R A

fU)=c+d1-U?)"° (6)
K ev d NfEERE
1.4 {EFAKEEZERNRE

BT KB e, K S AE T E T
B MBIRMAS e, KA B7K IR B R 43 #i 18 21
IR N T IRE R BB A, st b ZK 52K
T 7% 5% K P KR R

VERIK R 22 S e 7 28 R T8I b (i B AN 28 R T b —
SE TR FE IR RE RG2S MR /K T 28 R TR R 1) £ BN &
Z—, WY HEEw, RRRSMAKITEZBOE A
th, MAAKIRIEZE R, ZREHBE. Ae KHIFAI
T

o e AIKIHIZKIAHE, Pas eiso A7KIH F75 150 cm 4b7K
KR, Pa
1.5 RERHAHE

KT 150 om A5 2 5658 AF AR PV 55 36 ol 12 5
M, PR T RREMAIHI LR, Rk, AR SCHE IR R
B ATo—Tso) R AR B EL AW RIEARML, H R
EAEIDETITS

f(To_Tlso):me”(To_Tlso)ﬂ (8

A my n B NFEE R
KR (5) ~ (8) WAR (3), HHAAF LA
XA Ceg—erso)~ WIE W FIXHEE U AR (To-Tiso)
A DKL T 1 A B T 7 [X 7K T 4 2 A 72
E = (e —eysp) - (a+bW)-[c+d(1-U?)"°]
{m+n(ly - Tis5)'] (9
FRARST av by v dv om0 F B REHESEL
AR SCRHE I R AR T, BRI EE R B RE RS
W TR XK B R

2 RESHHITHE

2.1 JKEEEZRIE

TR 37 B L 5B AR 7 v e A ] K R G 2
o, EXIAERKM D, AETE, BTN RET
BIXAME, HIE 2300~2700h, FEEMHE 180~270 mm,
iR AEZE KB 1 000~1 500 mm. —4F ) i v Al
7 H, PRI 25~26 Cs; BARSIRHIIE L . 7
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AWFFERIL 20 m? BT 20 m? KA 2% Kb it ek al A
R R 7% R B2, I, ARE6 R 20 m? 26 4t
WE 1 Fos, Z8 RN 5 R g A ™ i % 5, Bk
BIRIERIRZE s RN R R 2 RIS s, 75
RN A 50 om, FLARE7E R K . 78 Rt Py
IR REAG, S 4 28R M K, Sk im N K A4
57 R KRR 2, TR R MBI B K. 5
T 2009—2012 2 FF, %EfE 8~10 d T 16:00 E2HUKAL.
g, KREZE AR, JLit 169 4.

A1 XA 20m ARk
Fig.1 Evaporation pool of 20 m? for test

3o R 6 U I 15 3 DK R S AN AR DK R 0 28 B 25 5
Wi P R ASARYE L, R 1 TR .

*1 ERREREFWEF
Tablel Evaporation and each influence factor

TH Items Non fjrli{otizkl{ﬁcgﬁ ﬁeri od FreezjffgJc iﬂeriod
H # % & Daily evaporation/(mm-d %) 5.3~857 0.15~2.38
K3 Wind speed/(m-s™?) 11~21 0.7~15
7KK 2 Vapor pressure difference/Pa 0.09~0.15 0.04~0.1
15/ Temperature/'C 11.2~32.8 -36.5~-4.9
1B Humidity/% 232~42.4 85~100

TEZE RN 0 2R AR SR FRBEKIBE T K
BRI TR FAER RGN R A . MESE Ceon e1so)~ A
SHEE (U R (Tow Tiso) MRGE () iS4,
FRESHCREL RS, R — A 2 2 E i oK ~F
¥IMH

AR IR BE UK FEVR FEAPE R I E R, R
TN KB, SR A KGR R s R, R
KGR B R T Sehrl, B 26715 152,
RF T K S5 7 BT B P B R X T KRR T, AT
2 BH 78 R i X B 7K S DR K A WL IME 2 [) A& TE
%0 09395, A

E =0.9395E, (10)
K Eo ARSI HZ& K &, mm/d.
2.2 REREBIHE

Tff o IRV SR BN, AN 5 RS R R IR B % 28 K I 5
mfER, BIAAT (9) HAHXTE B BRI AU) R BE R %L
ATo-Tiso) 25T 1. WA (9 AlfifeA

E=(eg—e5) - (a+bW) (1D
mAR (1D 7B

=a+bW (12)

€0 ~ €50
SR TR B SR O 15 TR 26 R B B R 7. K
A% e Dl Ee AR, L W {E 9k
0~ ©150
AT SRR 28 B 7 AR P 2a TR
E

FR4 B 2a 25 WA FUL A H M wFRIEAN
€ ~ €50
E =0.369+ 0.095% (13
€0~ €50

AL (13) 745 ¢=0.369, 5=0.095.

E
1.1 8 17— =0.567+
% 1o . «E 1.6} @) W) o 6a6(1-12)0
S ool s2—=0369+0.095%W , &P =15 e
g - €5—€150 o 0 — 14 b2
&LEN -y
¢ 08 Al 13
— 0.7 . E 12
206 1.1
T 05 L1o
< 04 =09
Y T =08 —
20 10 20 30 40 50 60 0 02 04 06 08 10
N W/(m-s™) -7
E
“eeiso b'(eo—em)'f(W) )
16
L5 e,
14 *

B E g5+
(eo=e1s) W) AU) 0.755(TyT,50)**"
0 1.02.03.04.05.0 6.0 7.0 8.0
TO_TISD
. E
(eo—e150) fAW)-AV)

W E NEHUKEARE, mmd e FKEAKKE, Pa; ewso A/KHE L%
150 cm AbsKITE, Pas U NAIHERE, gm™ AU)AMXHRIERE: WA
KT 125 150 em b RGE, m-sts AW NRGERR: To NKTIKIE, Cs Tiso
7K 2 150 em AbiERE, Cs

Note: E is surface evaporation of free water, mm-d; e is vapour pressure of
water surface, Pa; e1sp iS vapour pressure at 150 cm over water surface, Pa; U is
relative humidity, g-m'; AU) isafunction of U;  iswind speed at 150 cm over
water surface, m-s™, f{) isafunction of W; Tyiswater surface temperature, C;
Tiso iStemperature at 150 cm over water surface, C.

B2 Rig, BEAREKXZBE
Fig.2 Relationship curve of wind speed,
humidity and temperature

El[(eg—ei50) AW)-AU)] 10°/Pa

N(T()_TIS())

2.3 BEREBBHE
TERf 2 AAHEE R AU) R e Rl d B, [RIEE,
Efé/ﬁfﬁ@iﬁl _f(To—Tlso):lo JH:&I" %EX#IEI‘_E:NE1E,
KPR AAW)=0.369+0.005W 545 R H K. AR

(9) w[HEH A
E

(eo _6150)'f(W)

el 1-U7 Ak,

=c+d(1-U?)°%® (14

E

— YRR
(eo _@150)'f(W) !

KA £ 2b fros.
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FT [ 2b A kb — AR B A
E
(eg—es0) - S ()
FTLL, ¢=0.567. d=0.646.
2.4 BERMMHME
iy R R B BB e AT B, BRI U I H— [
SE RS W FIVR A U ¥ XGE B AW R SE B AU)
A RERL BAR (9 N
E
(eo—eso) fW)- f(U)

L To-Taso AREALAR

=0.567+0.646(1-U2)%5  (15)

m+n(Ty-Ts)?  (16)

E

(eo—es0)- f(W)- f(U)
Frez il ok R bR & 2¢ fiis .

ETREEMERE 2c ek, wERiERWT

E

(ep—esp) - S (W) f(U)

FibL, m=0.755. »=0.755 fl =0.318.

2 (13). (15) Al (17) 7]45, WEEFRXK
AR R RIE N
E = (e — e50) - (0.369+0.095/7') - [0.567 +

0.646(1-U?)%°].[0.755+ 0.755(T, — T15,) >8] (18)
2.5 HEASEHBEMESH

Shrdr, WIEMPEEZ MAE—EMiR%E, bk
R FE AR S HAR I AR R A 2R SR, EAA R
HRFMAERR, BN THEME SIS, FE
Xt a, by, ¢» dv m, n ¥l BESHGHATEEME M. K
SRR, BRERNNAER, EATEIES, K
F 2 UM 1 AR AL 6 28R B IR RS 2Ok B A s K
(P<0.01), MR5ER% RP¥I7E 098 L L (R 2), )zt
T IR S A M.

F2 HERRHBEMESH
Table2 Significance analysis of model coefficient

S8 WA E SO ON[:1 w/ME

YL

= 0.755+ 0.755(Tp — T155) > (17)

Parameters Fitting values Maximum ~ Minimum E P

a 0.369 0.371 0.367 0.994 0.001
b 0.095 0.098 0.092 0.997 0.000
c 0.567 0.577 0.557 0.985 0.004

0.646 0.658 0.634 0.992 0.002
m 0.755 0.754 0.756 0.998 0.000

0.755 0.741 0.769 0.992 0.002
g 0.318 0.315 0.321 0.987 0.004

3 HEWIESEIE

FRAR (18) JEAE 20 m? 28 & i bl i iR I SR EL,
BT ANFUREE . R . SRS mAN, KR,
A KPR KA AR SRR E K& R BH — W
UM, 25 DR 250 28 R AN 7K 5 R K AR 1) 52 T 5 SR e 1
AHTED, 1228 2QRE 75 RS 1 Hh s e py e 1 2 XK 2 T 91 45
KK 28 R ATy 75 R B BRI

3.1 KRAKMKREARIE

FROKAAR I B2 25 A ] 71T X LA 18 km 4K
SRR AR AR R %, KEWE 3 Fiw. ZKEL
B0 km?, JKPER R AP L T REEG B, B ERUN.
AL, ZAKPEK ORGSR S, L E B R
T RE ELH S O, A A N KRt B RS
PEidsk, Frih, THEUKEKmZE L ER, RITEHKE
PR R A R RSN, HREARWT

E=1-0O+P-L%tS (19

KX, EJKEZAKE, mmid; TANE GHD HIKE,
mm/d: O JHERIKE, mmid: L AEEE, mmd; S
NEEE KA R, mmid; P ONFE/KE, mmid.

B3 #iBe T KRAKE
Fig.3 Daguangou reservoir in Shihezi, Xinjiang

RIS ]2 2013 45 1 H—2016 4F 12 H .

Horp, KPR ISR B I ORI P B BE U 0 ) 8 A e
AT AT TE S, R AR 40 K R T Ak b5 AR 1 RN 95 42
T, SR P BUE AL SR ELIR AR, CREE A 1 vE
PEo IKIERIE K EIER A B /K <R -7KAL 7 HEAE ih 2k
FREL;  HION B K Sl i 2 = M AT T S . K
FE LA SE BRI Bk, AT DA BB R A I R AT
) H.

3.2 IKEEEAIEEILHIE

/K BE 2013—2016 4% A A E K& K
. BIRE. EEKERE. NEKEDZITHFAA (19
THEHZE R E. Ak, BRI SE (eov eso)s FHXT
BE (DD, BE (Tys Tio) FXGEE (W) ZSHUAA
X (18), MR EIIL(E . 2013~2016 G K
HIRKE. BN EAEENE 4 PR,

NTIEANXNKEHNM, ETHE 4 HEEHEH4
SR ZE (RME /MBS PEIMED MR ZE (KA
B/ME. SPEMED. BF (<5%. <10%. <15%. <
20%), ¥EZSHIINE 3.

% 3 7[43, 2013—2016 4 MA| 4% % %y 0.3~
18.4 mm, “FHIME N 7.69 mm, ZAXTiRZER N FHXHREZE
9 1.18%~30.65%, “FHAMEHA 9.13%, FHXTiRZEWEN.
JKTH] 78 R B T B 1R 7% Ok B b 2K << 5%l (R 1 B R
0%~25%, “FIME N 12.5%; %% < 109%H] RS R FE N
58.33%~83.33%, “FHIME N 70.83%; A <15%}H [
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FEHIEEN 66.67%~91.67%, “F-HIE A 85.42%; AikH <
20%IF (115 T £ 83.33%~100%, “F-341H A 93.75%. A
Ay RKAR 7K T 768 S TR S0k 1 P T SR A5 7K P /K T
KR

~—IRIE Test value —FRB{H Theoretical value

X3 5308 248 Difference between test and theoretical value

E 300 5300
E 250 5250
g 8
§ 150 £150
& 100 &2 100
H 50 1H
& & 50
4 0. A e 0 )
123456789101112 123456789101112
A4} Month H 4} Month
a. 20134F b. 20144
a.In 2013 b. In 2014
300
= 250
8
§ 200
2 150
>
R 100
I 5
& 0

1234567 89101112

123456789101112

A 1 Month A% Month
c. 20154F d. 20164
c.In 2015 d. In 2016

B4 KRAKAE 2013—2016 FE KL F KI8T bk
Fig4  Comparison between experimental and theoretical values
of evaporation in Daguangou reservoir in 2013—2016

R3 KEERMMREIRE DT
Table3 Error analysis of water surface evaporation model
it o pxpigs TR CHXTRE

. Qualified rate
0,
“ Absolute error/mm Relative error/% (relative erron)/%

Year gy S/ ME SFHIE SO fME P
Maxi- Mini- Aver- Maxi- Mini- Aver- <5 <10 <15 <20
mum mum age mum mum age

2013 17 11 854 2192 369 933 8.3366.67 91.67 91.67
2014 16.8 14 823 3065 507 1258 0 58.33 66.67 83.33
2015 184 03 757 1789 384 76 25 75 91.67 100
2016 15.2 06 641 1789 118 7.02 16.67 83.33 91.67 100
&t
Total

184 03 769 3065 118 913 125 70.83 8542 93.75

3.3 IREIMEIE

HE 4 7T, KEZRETHEEDKTARBME. &
5 2013—2016 “EVKIEH (1—3 A M1 11—12 A) [y4axt
wZEHN 03~11.1 mm, “FHEH 1.89 mm; HHXTIRZEN
1.18%~30.65%, “F¥I1H N 12.81%. LUK (4—10 A1)
FZaxtiR 2N 5.1~18.4 mm, “FH1E N 11.82 mm; AHXF
WZE N 3.27%~13.64%, TIME N 6.51%. HtLAl i, Ik
VKUR AN 78 R BRI AR Z2 80K, UKUR I 28 K B IR AR
SRR K T AR ZNFME, AKX (18) 1
I, SINBIEREUGE KRBT
E = Aeg —e;50) - (0.369+ 0.095/) -[0.567 +

0.646(1—U?)%5].[0.755+ 0.755(T — T155) %] (20)

A A R VKR RN VKR S IE R4, JbsRIX 1
—3H, 11—12 Arf, 1=0.886; 4 H—10 H 1=0.939.

3.4 AR (20) ¥BESH

¥ eor ewson Us Tov Trso M WEESEHRANAR (20)
SREUR KBS, 2013—2016 4F1A) A 125 & Bl
B HSAE A 2= H a0 5 Fis.

- RIH Test value
- B E(ILLS) Theoretical value (after optimization)
= R SEBEEILE)
Difference between test and theoretical value (after optimization)
g 300 £ 300
= 250 2 250
£ £
g 200 g 200
£ 150 £ 150
& 100 A 100
IE 50 IE 50
0 et e=R ; 0
123456789101112 123456789101112
A4 Month H 43 Month
a. 20134F b. 20144
a.In 2013 b.In 2014
E 300¢ 300
g 250 g 250+
§ 200 ‘g 200
2150 2150}
& 100} & 100 |
m 50+ 0 spl
o &
® 0 ¢ 0
123456789101112 123456789101112
A4 Month A £ Month
c. 20154F d. 20164F
c.In 2015 d. In 2016
B 5 XZAKE 2013—2016 SFHAE AKX F
KIME 5 i bk

Fig.5 Comparison between experimental and theoretical values of
evaporation after optimization in Daguangou
reservoir in 2013—2016

XFECIE 4 AnE 5 WA, DAk )E AR R T EAE AR
BHEIVEFReEYE, HEHSZRZAEL)LFES. &1t
UKURIA (1—3 A A 11—12 J1) (AR5 22 AR X 1 2
BIME 53 1.28 mm. 5.51%; &% 1% 22 AN R 2 533
F#fIk 32.28%. 56.99%. FEVKAMH (4—10 H) HIZx} iR
ZEFIAHAT R ZE P IIME 51 2.45 mm. 1.42%; Zaxf i %
FFAIXHRZE 2 B 79.27%. 78.19%. %i EATiA, itk
JE AR R )R 7 KR B T B, KSR KTt
3.5 dtsEHE i X RAKEAERN EIE

AT (200 2T 0] 7 b [X 78 S it AP Ji K 2 W
MFRMF B2 AT, 2B A RE A IE T b 58 H At
XHIKEE, A frdE—28uE. Ak, @i JbaEH Al
X (&R HEFRMX, FIEZRHX  BElHblX |
B X, AL AR SR 5 |Ia MDD BRI
P SR PEIK R (ALK EE . KMALKEE 3 TR K e
WEKEE. RIFTFKE. AKEMBILKE) AT
FIE NSRBI iz 7K P 251 B AT 5 50 B 18 oWl Bk
Ak K= AR, OO (i) HHBRE. &K
HAEE K EEK B OCHE . RIt, RTRICRA SO 3
THIAETTVE, 23 Al BRI K BRI (AN 78 R B R,
HREATIRZE BT, FINE 4.

R 4 W1, @ 2R THEAS H AL 5 & X K
JEF R B LR ZE A 1.26~1.67 mm, “FHIEH 1.44 mm;
FHXTIRZE N 1.07%~1.51%, “FHMEN 1.28%, HXTiR%E
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FIAAXT R ZE AR /N BeAl, KT R KA R R &
B8 R <5%I FIAEHIEE N 33.33%~58.33%, “T-IIMEH A
44.05%; 1% % < 10%H RS 5 8 50%~75%, “FIMHE

A 59.52%; £ i F < 15%I [1F 1l £ A 66.67%~91.67%,
FHME N 78.57%; A H43K < 20%H (RS 1 N
83.33%~100%, “FIME N 91.67%.

F4 JeEEAMMXKEAREN$IEIER
Table4 Formula adaptability verification table for reservior in other areas of Northern Xinjiang

TR

B CHXRZE)

; %% Error o .
_ Mean evaporation/mm ualified rate (relative error)/%
7K Reservoir Jir{EHIX Region @ — — Q ( o
IR LR (E AN IR LiERORT < <10 <15 <20
Experimental data Theoretical value Absolute error/mm Relativeerror/% = = =
KPR e
Hongyan Reservior LK 5% Urumgi 113.32 114.69 137 121 41.67 50 75 100
KHA LK EE
Flaming Mountain &3 11X Turpan Region 123.33 124.95 1.62 131 3333 5833 8333 9167
Reservior
K E )
Tangba Reservior fi #h 22 Hh[X Altay Region 110.48 108.81 1.67 151 50 66.67 9167 100
) 'mﬂk’? E X Tacheng Area 11257 113.95 1.38 1.23 50 58.33 75 83.33
QiadaReservior
j(f%7k§ e "
i
Dahaizi Reservior "~ & Hi[X Changji Areas 115.45 114.21 124 1.07 5833 75 91.67 9167
P
gﬁ K . fHALIN Yili Prefecture 106.98 105.42 1.56 1.46 4167 5833 66.67 83.33
Honggi Reservior
B2k e [ERIERL 52 0 E RN
LTI Bortala Mongol Autonomous 108.11 109.37 1.26 117 3333 50 66.67 91.67
Tuanjie Reservior
Prefecture
S
KT 112.89 113.06 144 1.28 4405 5952 7857 9167

Average of al reservoirs

HIBE AT AL, bR R A AUl A 88 2% b X P JRUK
VNI iFY e

4 1t i

4.1 EMETFRCEN

R IR B A B AR A, BAT KR
HERH BORGRZEBORSER L AR AR R A
AR I, SRR TR NAN S, AL T 4
PRI, R SO R ) B3 45 i T 3 PR TR (Mg
AR ZE . KGR X LR 5 Fios .

R5 FHREBESEE/%
Table5 Qualified rate of evaporation models

7 Model 4} Years A% % Qualified rate
3HEF (X -
3 Fectors (Min Gian) 1993—1997 86.1
71
4P T CRBURD 2013—2016 91.67

4 Factors (this model)

AL, 4 RS (1 b AR T 3 IR AR A o
6.47%, UWAMXIECDLAWRIET 3 HEFHEMKEKERT 2
KR, RIS A1 3 AL S Ak 1384 n [K 7
SR DE
4.2 ARBERAM

TFRXFHEKEZHESZ, R, HE2ATHEKX,
FLA 8 B R g €, KT 78 R 1R O B KIS, | Rl
ZHX 20 m? K DL BRI ZE R B ISR I =, L4 E X
| E-601 B 7% K a2 7% A AR 6w DA R T H L ER S A
FTHBIX 20 m? 7&K MR B6 A/ e sk AL 3BT JEK A 7%

KENRSHNFEER, @ KRR Pk e IE A 5
G, ISl NUKRIIFI SRR IE IE R 2, AR
AR BE A AT 40 A b 5B EL At DX 3T T e 1 2 e S B
Lo (HIZAXPRETHE/RHEB AR AN, ARGk
W DX, O3 1D B AR T XK, 1% sUrp o i
SHAMBIE R 2 R AR, & EERHE .
4.3 EMRMEZRME—L 2

SCHRAEII T T 5 DT JEUK R 28 AR, AR 52
IR ER, BRE WE. KoE. REERRERER
KR, WG 7 HARE AR . 110K P K 7% K KM
TREEE, AR T EIRIER, 052 3 H Al B 2R K50 .
I TTEREARESE KPR AR A5 3K/
SRR R B R KRS BRI, K5
o A7 T TR S S AR B 5 A S5 R I R R X
BB, K 7 B R A HE K B i

5 % i

D ASCUUE /Ry LA, EIA 3 TR
Bt b, BRI DOKIEO AR =, 3800 1R B 7K
[TE 10} 2 P = SVAN A 82V N N A O R RS e it

2) S 4 FF BRI O S HU R 20m? 7
FEMR IS LT ER L, S8 58 I 1) KBl 1 2 Pk U T
(%, CAWIT “20 m? 28 Rk ae 45 R AR AR K i
RIZRE” R —45i8, fEILsEM X T 5P K 28 R &
FHEBRKIRE, TWEBIL,

3) ALsE 1 JEUK PEAE UK R AN AR UK R 78 A B 22 5 4R
Ko BINFEIGUMUK FEZR RS B IE RS, Hh, 1
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UKRIME IE R 40 0.886, ARUKIRIIE IE R 40y 0.939.
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Establishment of water surface evaporation model and deter mination of
key parametersfor plain reservoir in Northern Xinjiang

Mao Haitao®, Wang Zhengcheng™™, Wang Xiaoju?, Shi Kebin®, Huang Qinghao®, Jiang Haibo*
(1. College of Civil Engineering, Chongqing Three Gorges University, Chongqing 404100, China; 2. College of Environment, Hohai
University, Nanjing 210098, China; 3. College of Water Conservancy and Civil Engineering, Xinjiang Agricultural University, Urumgqi
830052, China; 4. College of Water Conservancy and Architectural Engineering, Shihezi University, Shihezi 832000, China)

Abstract: The temperate continental arid semi-arid climate in plain area of Northern Xinjiang has some characteristics: Air is
dry, temperature difference is large, air pressure change is obvious, and wind is large and speedly. In these areas, there are
more than 400 plain reservoirs which have long dam, wide area and shallow water depth. Water surface evaporation is
molecular exchange phenomenon that occurs between the water body and the atmosphere, which is one of the main reasons for
the loss of water resources in the above arid regions, so the water resouce annual loss is about 40% due to evaporation. At
present, there is an irreplaceable role in farmland irrigation in Xinjiang. The calculation error is relatively larger about water
surface evaporation model, and it is impossible to estimate reservoir evaporation accurately because the model can not fully
consider characteristics of plain reserviors in aird and semi-arid area. Based on the Dalton's model, fully considering the 4
influencing factors, i.e. air pressure difference, wind speed, humidity and temperature, a new calculation model is built on
water surface evaporation. Each influencing factor of model was obtained by theoretical analysis, and key parameters in
formula were obtained by 20 m? evaporation pool. Based on complete observation data of hydrology and water resources in
Daguangou Reservoir of Shihezi in Xinjiang, the evaporation was calculated by water balance method, and calculated results
by 4-factor model were basically in accord with observations. At the same time, considering scale differences, the modd is
further modified by introducing correction coefficient. We find the research conclusion “20 m? evaporation pool results can
take the place of large water bodies on evaporation” is bigger error, and needs to be modified. Correction factor is finaly
determined by deep analysis of observation data, and correction coefficients were 0.886 and 0.939 in freezing and non freezing
periods respectively. So the 4-factor calculation model after optimization can not only accurately simulate water surface
evaporation of Daquangou Reservoir, but aso fit the evaporation of 7 reservoirs in Northern Xinjiang, and accuracy and
reliability of model are verified. The data required by model are basic meteorological data, easy to obtain, simple to calculate.
To summarize, the evaporation model is correct, and it can accurately estimate evaporation of plain reservoir in inland arid
area, which can provide theoretical support for rational utilization and scientific management of water resources in arid inland
area. In the analysis of the evaporation model, the humidity, temperature, wind speed and air pressure are considered as the
determinants, and the influences of other factors are ignored. The observation precision of evaporation on the surface of
reservoirs depends not only on the above factors, but also on other factors, such as the fine degree of observation method, the
size of the reservoir area, the surrounding occlusion rate, the climate change, the vegetation height, water depth, precipitation,
and water quality. If the weight of the influential factors of the selected reservoir is different from the factors considered in this
paper, a more accurate mathematical model will be needed again.

Keywords. models; evaporation; reservoirs, key parameters; North Xinjiang



