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Abstract

After the completion of the Three Gorges Project, with the sudden increase of water surface in the reser-
voir area, the characteristic parameters of water surface evaporation nearby have changed obviously.
Therefore, it is necessary to analyze the characteristics of evaporation in the Three Gorges Reservoir, so
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as to improve the understanding of regional hydrological characteristics. Based on years of observation
in the Reservoir from Badong evaporation station and Badong Meteorological Bureau, the differences
between evaporation, air temperature, water temperature and other observations are analyzed. The
annual mean water surface evaporation on land is 852.9 mm, and the evaporation varies periodically
with month, appearing as an increasing from January to August and a decreasing from September to De-
cember. The evaporation of water surface has obvious seasonal characteristics, the inter-annual varia-
tion of water evaporation is obviously and the extreme ratio can reach to 1.27. The air temperature has a
positive exponential relationship between the land and water evaporation.
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1. B

IKTH 28 R S KGR R P i — AN E IR, K. WA K AR EFURAI T EE . T K 7% & W
TAE, RETE G MR B AR AR (R 7K T 28 R S 28 R e JIAE AN TR M X AN o) AR AR, A B IR AR AR 22 00T 90 2
BEkHE1] [2].

HHE T 20 D 20 SEARTTLE FH ELAR 80 JEKZE K AR WL /K THI 28 K [3] [4], 50 AFARTF e 28 RSB 78 [3] [5].
80 FEARWIARYE 4> HZ& R IR TERL, 8 T AR SR X 1 & 228 R AT H R EUOK T Z R T HAEAY (3] [5]. &
DA EE R e, AMTAEFEAF AR, KEIERF R FIHSREEK, 2RI TR AT
IKBRIRIIVPANY o T FR/KTH 28 R SR A0 ST 00 H I, R 9 T HRR KA R 7K TH] 28 2 B LA J 78 BB I TEAS [ i DX R
IR B AR AR, SRS KA R SRR E TR R, MM RIKE . WA RIAAKIEMZE K E . 0T
THOK )RR KK TH 28R S AR50, FRETFR T 27, B8 7 Fm SR, Al K2R
WP JOK ST KRR BT S AR A T AT SE A PSR AR R [2] [6]

KRR RS, R XK TS I S BUKTH 2 R 0k B8R, WHFUE N B AR FUKIE h AR R R 2 — K
BORLAR[4]. ERZKKIEM 2013 £ 1 HIFEER. 7 H 1 H, JFUhHE_ O FK 2 & WINE601B 7%
KA SR ECHI, B R B KE R AR, KR KM E (ERESE. B, SR XU,
KRG, HEE. K [4]. BERZRGEMIEREIT, AEINAER IS =08 K 2K T 28 R SR L 4 78 s,
AR DX K AR (7K T 28 R LR 75 R e JT AR, IERAVPAl 2 X 28 R &, K (R 22 A B B SR e e kel

2. MU LS K B A E
2.1. MISHER

ERE KA T RKIT BT =W EX B, WG A7 & WL EE 1 (110°22'E, 31°03'N) [4]. B b KT 2% & M
M7 FE 181.3 m (1985 E K MRk aE), Wlg VU EH=zy, FFRE, £ =BEXMZERRRELS.
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Figure 1. The location map of observation field on Badong Evaporation Station
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2.2.2. FRORRMED
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Figure 2. The changing process of monthly average evaporation
at Badong Evaporation Station and Meteorological Bureau
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Figure 3. The relationship of monthly water surface evaporation
at Badong Evaporation Station and Meteorological Bureau
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23. KAZRLZESSKERNBEX TS

IKTHZE RN I B0 AF oK o FELY BUZ N AR . 28K &t 2 K (KR b ¥ 437 KT
MRS SR K T REN KRB R 2 . 2R RN, R KRR RO 2 D, Jal K 2 S 2 ELI
PHEAE T 1. KRR Z B2 ARR TSGR . KSIRE . KIERKE. SRBEBUKIREZ.
RPEARS . RGE R SR H R AUR. MRS al o 28 & il e mi[2] [3][5].

A ERARIIN K AR BAASRABITR, 2R EOKE AR RS &M RERNM M, it
HEERIE 1,

Table 1. The correlation between water surface evaporation and meteorological elements

F1LOKEELXESRESKRERAXMN

NI A7 B RPER FEAEL P
SR 82 0.868
K 82 0.836
ARSTE 82 0.007
i X003
H I s 82 0.388
K 82 0.056
Sk 82 0.694

A AT E B KA AR SR KRR SRR, HUOR R (2 ARR) [7] (8], SR
JEo HIRE S WOE, B8E. ST REFX B601B Mz A S /K 2K B AL, AR BNIHRF I K
OBl EORAR > kiR > RUR > IR > XGE > AEXHEEE7] (8], K EOVHIEI % > KR > il > <
JE > ROk > MR,
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3. KEERLXEBSTHMESH
3.1. KEFRXEBRAZLSH

K H B EA% BE601B ALZE R 28I R i it 2 4E H P8 Rk B LK 2. MR aTLUEH, B FKEZE KR
BLHE TN 8529 mm, /KK ER A EHIMA L, BH/NEERE 1 A, AKEREEES Af. £H
SIS, KT AR B 4~10 H 5 75.6%, K 8 8 16.3%, 52 1 H 4.1%M 4 £ NHERREFEKE,

— WA AR R . KGR, PRI 26.6°C, B IR R IAR] 37°C L B, Ak, K. KT TS
MR KB ZKAR IR /NG A — 8 RIS o

Table 2. Statistics of multi year monthly average evaporation

F2 SEAFHELEGITR
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Figure 4. Changes in multi year monthly average land evaporation

4. SERTHME ERLETWL
Zegiit e DR ZRE SEI G BB TR BRI 4. WK 4 WTDGE L, B BRI
B, BERRIL 1~8 Ao ETH, 9~12 AN TR,
3.2. KEFZREZ BT

T B AR 78 R U S SR R G b, REH K E XS U Z oy B, HFEN 3~5 Ay BN 6~8
Ay KN 9~11 AMAIAZNNE 12 H~IRE 2 Ay, KEE K EHHEZEWHERRE, 26502554
M) 25.2% BEZ Y 38.3%. BKE L 24.1% &F 5 12.4%.

3.3. KEFLR BRIFBRENHRE

G ERAKREERR AT, KORKEERBNE . 458E0, Bl 2007000 1 4 28 K 8 FE AR
16}y 770.4~981.8 mm, HZE N 211.4 mm, HAEEL RN 1.27. WHEERERELE &, KEOXKEZFELHE
WeEhtE, EARLE R KT 28 R E IR BB N RS, P 10 S0 T 34.3 mm.

4. i KkEELBNEESRERSMN
SBREKAERLXEXRS

Al RE A R AR S BRI TR R g . R, AR ECIR(9] [10] [11] [12]. &Eit
SRR, WARZE R B2 FEF )RR 18.5°C, JAEN I ARAAER, 1 AR ERAS, 7 AR & .
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Figure 5. The relationship between land water surface evapora-
tion and air temperature

E s M bkEELESSEXR

4.2. KBSKEELXEXRDHT

KRR K TR, RIUK S FIashRe s MR/, KBS, Ko TiEshResiioR, &K
Ttz , RRMBK, MK TER, KT MEZESSgEng, 5100, g rZR0ER,
R RBZ[10] [11][13].

G EARZE KIS E601B A 78k 3% WA-T-H4/KIR N 18.4°C, HEEFHSIE(18.5C)F Y. HAEN /-4
FRfEN, 1 A &A%, 7 AiERIEE, 2~7 A AKIE LT B, 44 8 H~IRE | A KiR PSR, £
RZERR. B 6 Rt bk K = SKIRAHCE, 7TLUE B HBA B, /KT 28 K 2 BE /KR 13 =i
WK, —REIERECCR, MHKXRECH 0.836. HAEFIKRAN:

E, =21827¢""" 3)

X Ep——E601B RZR A HKIZA K E, BA: mm; ¢ we——HTEIKE, B4 C.

. 160.0
g 140.0
HM 120.0 y = 21,8270057%
& 100.0 R2=0.8359
K 80.0
60.0
40.0
20.0

0.0 . —
00 50 100 150 200 250 30.0 350
Kim(°C)

IKim

Figure 6. The relationship between land water surface evapora-
tion and water temperature
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Figure 7. The relationship between land water temperature and
air temperature

7. B EXESSEXRR

5. &ig

I AR Z R ARG R FKZE K% 2 WM B T, RIL =K P PE XK T 28 K B EE A
A LAF 28 KAFFAIE -

1) B FARREZHEFIIN 852.9 mm, KRR H 2EFEIAMAR N, IR/NEREE 1| Ay, RKFERKELES
Ay, BARZIE 1~8 AN ETHH, 9~12 AN TBM. ENSMmAYE, KTAEKE 4~10 H 5 75.6%, &K
HEH 8 A 163%, 72 1 H 4.1%MH) 4 fif. JKIHZ K EA PR IERRE, s 2HEZ H2FN 25.2%.
HZ 1 38.3%. BKE D 24.1%. X5 12.4%.

2) JKTH 78 K B BR AR K o AR KT 28 R AT BB A6 770.4~981.8 mm, A 2220 211.4 mm, HRAE LN 1.27,
MAE R AR ELRE LG, KEZEREZERL R, 7EB R K T 28 R 4 bR AR A 25 1580 T B
s, PR 10 SE9ED T 34.3 mm.

3) Ffi ERIZFEFTIRRN 18.5°C, HAENMMRHEN | AR ERIL, 7 AR . 2~7 AR
TP B, M4 8 H~IREE 1 A AR TR RS, SRR ZE K. B bR Z R &S5RI SR L, 4
P S5 LB R AR KT, K28 K SRR s gk, — R EREOCR, MXRECH 0.868. HALE
JERARRNA: E, =21217e" "

4) ZAEAEFIKIR N 18.4°C o JAE N M ATRHE N : 1 A AR, 7 A Wik Bl m, 2~7 A6 K BB,
AR 8 A~ 1 A /KIE PSR, SFRZER K. b FKEZR &S5 KE LA BRGMHH, ZRERAKRT
MmO, — R R ERECR, HERECN 0.836. HAE/EIHRRNN: E;, =21.827e 7

SEEk
[11 I, TF. =B BEREN S0 LERTB T[], /K3L, 2003(2): 36-40.

HUANG Ying, WANG Yu. Spatial and temporal distribution and inter annual change analysis of evaporation in Yunnan Prov-

DOI: 10.12677/jwrr.2022.116067 630 TK YR 5T


https://doi.org/10.12677/jwrr.2022.116067

e P IX 2 KRR IE B LS T R R R T

(2]

(3]

[10]

[11]

[12]

[13]

ince. Journal of China Hydrology, 2003(2): 36-40. (in Chinese)
NER, WRE, ZEE. RE/KE AR SR, KEFS/K TR 2ER, 2009(8): 17-22, 25.

SUN Xiali, FEI Liangjun and LI Xuejun. Research and progress of water surface evaporation in China. Journal of Water Re-
sources and Water Engineering, 2009(8): 17-22, 25. (in Chinese)

TR TE. TREKT K LR OO ]. ARAKIT, 1999(3): 6-8, 50.

ZHANG Youzhi. A survey of experimental study on water surface evaporation in China. Yangtze River, 1999(3): 6-8, 50. (in
Chinese)

KA, X, WS =KL 20 4EKTH 28 K B ATRHE B H AT [I]. 7K, 2018(6): 90-96.

ZHANG Yi, LIU Yang and ZHANG Shijin. Distribution and trend analysis of surface evaporation in Three Gorges Reservoir
in recent 20 years. Journal of China Hydrology, 2018(6): 90-96. (in Chinese)

WRGCER, RERW], ARBRER. A K AR EAT]. IR, 1984(3): 1-11.

SHI Chengxi, KA Yuming and ZHU Xiaoyuan. Determine the water evaporation model. Scientia Geographica Sinica, 1984(3):
1-11. (in Chinese)

2. 7K PE GEIVA) K T 708 R B AE SR TR AR [T]. 7KL, 1991(5): 39-43.

MIN Qian. Discussion on the method of calculating water surface evaporation in reservoir (lake). Journal of China Hydrology,
1991(5): 39-43. (in Chinese)

A, SRR R R AR (/K ZE K =G AR AT [I]. 7K3C, 1998(2): 45-47.

ZHANG Yi. Statistical correlation analysis of water evaporation in various types of Pan evaporators. Journal of China Hydrol-
ogy, 1998(2): 45-47. (in Chinese)

ek, B3N E-601 25K A IERR I ELIIRTR[T]. /K3L, 1993(6): 35-39.

YAO Xiaocheng. Performance test of FRP E-601 Pan evaporator. Journal of China Hydrology, 1993(6): 35-39. (in Chinese)
Bz P, 05 3 AKoKI AR LR FUIER[T]. N RFE, 1997(4): 5-8.

QIAN Yunping, LI Wanyi. Experimental study on water surface evaporation. Yellow River, 1997(4): 5-8. (in Chinese)

T, 4=AE, B RINIE K CUE X B ROKZE R E S5 04T [I]. K3, 2000(3): 33-35.

ZHANG Yi, NIU Lanhua and FAN Yun. Calculation and analysis of evaporation volume in the reservoir area after Gezhouba
impoundment. Journal of China Hydrology, 2000(3): 33-35. (in Chinese)

B2, XI5, BRI Z& A R AT 5% 7 T (1955-2004 4F) [J]. WIVAERY, 2006(5): 452-457.

MIN Qian, LIU Ying. Calculation of lake evaporation and trend analysis of Poyang Lake: 1955-2004. Journal of Lake Sciences,
2006(5): 452-457. (in Chinese)

Fm M, sk, R BB UK AR ITE R BT ARAKIL, 1999(1): 41-42, 45.

WANG Yuanming, ZHANG Yi and LI Chengrong. Analysis of water surface evaporation conversion coefficient of Yichang
station. Yangtze River, 1999(1): 41-42, 45. (in Chinese)

K, B2, m VUK 2R E BT T 5 [I]. 7K3L, 1995(4): 13-17.

KE Hongshui, DAI Zhenli. Analysis and calculation of water surface evaporation of Nansi Lake. Journal of China Hydrology,
1995(4): 13-17. (in Chinese)

DOI: 10.12677/jwrr.2022.116067 631 IK BRI T


https://doi.org/10.12677/jwrr.2022.116067

	三峡库区蒸发特征及其影响气象要素关系浅析
	摘  要
	关键词
	Analysis of the Relationship between Evaporation Characteristics and Influences of Climate Factors in the Three Gorges Reservoir
	Abstract
	Keywords
	1. 前言
	2. 观测试验及资料整理
	2.1. 测站概况
	2.2. 资料的收集与整理
	2.2.1. 资料来源
	2.2.2. 资料的代表性分析

	2.3. 水面蒸发量与气象要素的相关性分析

	3. 水面蒸发量分布规律分析
	3.1. 水面蒸发量月变化分析
	3.2. 水面蒸发量的季节性的特征
	3.3. 水面蒸发量的年际变化特征

	4. 影响水面蒸发量的主要气象要素分析
	4.1. 气温与水面蒸发量关系分析
	4.2. 水温与水面蒸发量关系分析
	4.3. 气温与水温关系分析

	5. 结论
	参考文献

