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Research on the Calculation Model of Western Surface Evaporation in Western Tianshan Area
WANG Zherr ying
(Yili Hydrology and Water Resources Survey Bureau of XinJiang, Yining 853000, China)

Abstract: The 50 year precipitation, temperature, and water surface evaporation data at nine meteorological stations of western
Tianshan area were used to analyze the relationship betw een the drought index and dryness in the area, and to deduce the calewrr
lation method of water surface evaporation based on the observed values of E601 evaporator using the precipitation and tempera
ture data. The results show ed that the relationships between the annual and seasonal (spring, summer, and autumn) drought ir
dexes and drying indexes are significant at the representative stations of western T ianshan area, which indicates that the annual
and seasonal (spring,summer, and autumn) precipitation and average temperature data can be used to calculate the correspond
ing empirical model of water surface evaporation. Based on the verification calculations of water surface evaporation values at
each station, the models of single station and five integrated stations can generate the results satisfying the regulations and teclr
nical standards of "Standard for Hydrological Information and H ydrological Forecasting". Therefore, the calculation method is
of practical significance.
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1 1957 - 2006
Fig. 1 Relationship betw een the annual drought index and dry index

in Yining City of western T ianshan area between 1957 and 2006

2 1957 - 2006 5

Fig.2 Relationship between the com prehensive
drought index and dry index at 5 stations

of western T ianshan area between 1957 and 2006

3 1957 - 2006 5

Fig. 3 Relationship between the spring drought index and dry index

at 5stations of western TianShan area between 1957 and 2006
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1
Table 1 Correlation analysis between the drought index and dryness at representative stations of western T ianshan area
o e FF(3H-5)) H2(6 J1- 8 J)
I WAEH n Rk FIERH R R n Wk FIRR MR
1 ey - 0.890 3 11.242 0.989 6 -0.8972 11. 544 0.9915
2 L - 0.903 3 10. 106 0.988 6 -0.8976 11.035 0.990 1
3 BATAR I - 0.867 7 10. 615 0.982 0 - 0.86 6 11.359 0.9913
4 R - 0.880 7 10. 859 0.977 7 - 0.886 4 10. 751 0.9917
5 b - 0.867 1 10. 669 0.984 9 - 0.80 0 10. 793 0.9777
6 WA 75 kL -0.736 0 13. 765 0.960 3 -0.703 6 12. 929 0.9590
7 L -0.776 5 12. 495 0.972 0 -0.78 7 11.775 0.980 6
8 P A - 0.814 0 11. 931 0.976 7 -0.84 3 11. 794 0.980 2
9 Je ¥y B - 0.786 1 9.890 7 0.959 4 -0.7729 10. 456 0.970 1
1~ 5 5 ks -0.889 5 10. 790 0.984 3 -0.876 2 10. 884 0.989 3
1~ 9 9 WD -0.942 8 12. 258 0.970 8 - 0.906 12. 874 0.990 5
e V|—;§_j,5 KZE9 H- 11 A) F
X IR WH K MK EHR LS g WHk MR RHER
1 Py -0.893 1 8.492 8 0.976 1 -0.8418 41. 468 0.975 8
2 ER -0.9252 7.707 5 0.986 9 - 0.89 2 38.259 0.978 4
3 RBMARE -0.8599 7.912 4 0.974 0 - 0.796 4 38. 530 0.9579
4 AN=ERA -0.9010 8.384 9 0.973 2 -0.8254 39.576 0.963 6
5 b -0.8517 8.221 4 0.962 2 - 0.780 2 38.294 0.960 1
6 HA 5 B -0.761 3 10. 750 0.948 9 - 0. 6526 51.040 0.9153
7 R 3 -0.875 1 10. 157 0.960 6 - 0.716 0 44.569 0.9332
8 B - 0.856 2 9. 408 4 0.978 6 -0.772 1 43.792 0.973 1
9 Je v b -0.763 9 8.055 7 0.909 4 - 0.663 6 37.892 0. 905 8
1~ 5 5 gD - 0.898 4 8.239 2 0.972 4 -0.8312 39. 674 0.967 1
1~ 9 9 WhisEey -0.9386 9.405 3 0.943 4 -0.9%3 1 49.326 0.960 0
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Fig.4 Relationship between the comprehensive drought index
and dry index at 9 stations of western TianShan

area between 1957 and 2006
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Table 2 The verification results of water surface evaporation calculation model at the representative stations of western T ianshan area

(single station model)

HEG3H-5A) H7(6 H- 8H)
o TF : 5
J7 5 o [ GG PEBRE BEAKE CFRIRE  ARBEERE BERRE HeakE CPHRE
n m QR(%) (%) n m QR(%) (%)
1 i 47 50 94.0 0.37 50 50 100. 0 0.17
2 ER R 49 50 98.0 0.43 50 50 100.0 0.27
3 FA AR E 48 50 96.0 0.61 50 50 100. 0 0.17
4 DL E 49 50 98.0 0. 40 50 50 100. 0 0.12
5 g B 47 50 94.0 0.48 48 50 96.0 0. 47
6 HE o5 B 48 50 96.0 0. 66 48 50 96.0 0. 46
7 v B 48 50 96.0 0.47 50 50 100. 0 0.21
8 B L 50 50 100. 0 0.42 49 50 98.0 0.31
9 Je iy B 43 50 86.0 1.00 48 50 96.0 0.57
9 Wi ¥y 95.3 0.54 98. 4 0.31
®Z=09 A- 11 A) i
o T
P B [ ARG PEBRE BAEAKE CPRIRE  ARBEEGRE BERRE BeAHRE CPRE
n m QR (%) (%) n m QR(%) (%)
1 ey 44 50 88.0 0. 69 50 50 100. 0 0.30
2 EWE 50 50 100. 0 0.42 49 50 98.0 0.26
3 AT IR S 46 50 92.0 0.78 49 50 98.0 0.47
4 BUNEERAS 48 50 96.0 0. 44 50 50 100. 0 0.30
5 e B 44 50 88.0 0.88 48 50 96.0 0. 49
6 WA 7 £ 40 50 80.0 1.04 46 50 92.0 0. 68
7 e E 46 50 92.0 0.74 49 50 98.0 0.17
8 B L 48 50 96.0 0.34 50 50 100.0 0.24
9 Je v B 32 50 64.0 2.00 40 50 80.0 1.12
9 w3 88.4 0.81 95.8 0.45
3 (5 )
Table 3 The verification results of water surface evaporation calculation model at the representative stations of western T ianshan area
(5 station model)
e HFF(3H-5H) 226 J]1- 8J])
oy R N N NN " ; AN
75 o R GG P BRE PEAKE CFRIRE  ARBEERE BERRE UeakE CPHRE
n m QR(%) (%) n m QR(%) (%)
1 e 49 50 98.0 - 4.04 50 50 100. 0 - 1.80
2 FE Yk LL 41 50 82.0 10. 57 50 50 100. 0 3.79
3 AR B 47 50 94.0 - 1.49 50 50 100.0 -2.14
4 DL E 48 50 96.0 - 1.45 50 50 100. 0 3.29
5 B 47 50 94.0 - 0.70 49 50 98.0 - 1.77
5 3 92.8 0.58 99.6 0.27
. BEO - 11 ) F
=1 VA w 2 N N . N
e o [ BRMEGTE AR BAOKRE  CFHRE ARUGRE NERRE BaakE Pz
n m QR (%) (%) n m QR(%) (%)
1 i 45 50 90.0 - 3.31 50 50 100. 0 - 3.30
2 E L 37 50 74.0 12.09 48 50 96.0 9.70
3 ,,\%ﬁimgt 46 50 92.0 -0.32 50 50 100. 0 -2.29
4 DL E 48 50 96.0 -1.17 50 50 100. 0 - 0.22
5 g B 45 50 90. 0 - 3.36 49 50 98.0 - 1.59
5 37 88. 4 0.79 98. 8 0. 46
5 5 B AH G T W, WK PR 0,01 DLk,
AT DL ST A B KR P34 B R SOK T 2B R BN E
(D) Ry b X AR F LA 2= T R85 IO
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(9 )

T able 4 The verification results of water surface evaporation calculation model at the representative stations of western T ianshan area

(9 station model)

o HE3H-5H) HZE(6 H- 8H)
J7 5 j%; GRUGTE WMELBRE DEEHKE  CPEIRE SRUEKE MERRE HEaHE PRE
n m QR (%) (%) n m QR(%) (%)
1 ey 48 50 96.0 2.07 50 50 100. 0 0.61
2 W E 32 50 64.0 16.02 48 50 96.0 5.20
3 AR R 45 50 90.0 3.14 50 50 100. 0 - 1.02
4 BANEE R 47 50 94.0 5.82 48 50 96.0 9.65
5 e 5 44 50 88.0 7.77 46 50 92.0 2.57
6 i 5 L 28 50 56.0 - 19.7 45 50 90.0 - 8.52
7 v L 38 50 76.0 - 14.62 49 50 98.0 - 5.09
8 BrE B 48 50 96.0 - 2.69 49 50 98.0 -3.08
9 Je# v 33 50 66.0 13.34 45 50 90.0 4.13
9 i Py 80.7 1.24 95.6 0.49
o KO H- 11 H) GB
I 5 giﬁj ERUG T WERRE DEEHKE  CPERE SREERE MERRE HEaRE CPERE
n m QR (%) (%) n m QR(%) (%)
1 el 42 50 84.0 6.24 50 50 100. 0 1.95
2 GiEg )R 23 50 46.0 22.06 42 50 84.0 12. 64
3 AR 40 50 80.0 8. 64 49 50 98.0 0.15
4 HNEE 43 50 86.0 8.47 47 50 94.0 6.74
5 ey & 40 50 80.0 7. 44 42 50 84.0 7.54
6 HA 75 14 50 28.0 - 23.82 30 50 60.0 - 16.31
7 v & 35 50 70.0 - 12.94 43 50 86.0 -9.68
8 BrE S 48 50 96.0 - 5.11 49 50 98.0 - 0.61
9 Je# B 38 50 76.0 3.61 37 50 74.0 5.43
9 Py 71.8 1.62 86. 4 0. 87

(2) 23y 5 A8 20l 7K 128 & (W h - ke oF B, Bk
BERUHN 5 b SRR 45 R 945 5 COKSCRARTIUAR R 150
(SL 250- 2000) 5 S 72 A HOAR bRk, B RY AT LU TR g
L X AR B K S F K T2 R 4.

(3) WA B SR AL 5 SR O b SR A AR AL LA R 40 45
RBEAT (R BRI M, T DA BT ) Wi, RERY AE S BT A —
SR M X T DAEAT Z56 AR BRI o TN SRS B ZE REK
DX, TR T X B A B AT 2 A B

(4) BRI T (KB K RO B RHA S 3R B, o SR A
AT E 2%, W T A P K R VDK ST 588 B
AT JR DS K B8 IR VE A R RIRN T A A AT, B g 52
T e
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