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Fig. 2 Plots of EIIOEPR. and E.Oin Jingtaj irrigation district
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xk1 ZFERXXREHEIMBERYITLAE mm/(10a)
Table 1 Trends of actual and potential evapotranspiration in Jingtai irrigation district
o3 e BR Ei P E Eq £ E
Sl Zyk - 0.55 -2.54 -0.33 0. 44 -0.55
e 1957 ~ 1971
% Bif FEE - 4, 55 -33.70 -3.45 1.23 -5.08
Zyk 0.52 -0.31 -2.61 -3.23 0.52 -3.02
1972 ~ 1991 _
5| ¥ Hath 8.17 1.49 125.24 -34.26 2.43 -33.93
B Zyx 1. 61 0.14 3.29 2.45 2. 10 2.38
1992 -2001 o 1.75 0.84 29.75 4.39 1. 40 2. 69

2.2 RmBAEZBENSKET
BEABRPEFIMNEI N ETHHZARMBEN . R, NE, HUYRBEEFZTIREFHE

W, F2 XTI TS HERATE RREXEY R (T, KHES(R) HXHREE (RH) FXE (U, )
T2 SHEBNMERRERTHEAEAMRERSKEER MA/AN. NPAES, 5IEEREHPHR

Table 2 Average meteorological conditions before BEZEEAO0%), RERZETHE( - 48% ),
and after irrigation IR ER —E K (2%), MARMESRE
At Bt Toea’C R/ (W2 -m™') RH/% U/(m-s ") i
1957 ~ 1971 8.29 185.79 45.73 3.67 %ix,ﬂ:o
1972 ~ 1991 8. 30 186. 91 47,61 2.54 HFRREXH B YE . KEFAHEX
1992 ~ 2001 9.16 185.94 46. 53 1.91 i@&pﬁﬁﬁxﬁ,ﬂ:%%’ ﬁ%llé}*ﬁﬁ?’ ﬁé\.%ﬁﬁ‘

BT IR TE AR B A . FE AT P BRI LB B E B BRI OR . MXHBE X E, MHEERRE
ERJAE, EHIHE VEBEENE LEHT RS HFEI . RI hRAE T R B
R XA B B v A AR O SO AE PR 2 3 I Kb o NPT DUR W, X B P GR T LB %
fbha, WHTE R GRS, ABERBENTREREARBIRNREWN; XA 8 E#TRBE KA,
BT ¥, WEABR TROBEE —ERH; M 2m WE#TEBREMLE, =¥
ZEEW, BEEME TEOBDEBEFIHE., SeUENOWITH, REEXELEARENTRER
52 B UE T [ ANAR X R ORI R e, ELXGE R R L A B 8

®3 SgEFEREBALEERRAMBREEARREZRSREE T mm
Table 3 Variations in potential evapotranspiration and values recalculated from detrended meterological variables
i B B {E T EBEE RH X% U, %4
~ E. Eon Ey E g E e, E, Eni Ey, E, E g E e Eo
1957 ~1971 624.0 803.3 1427,3 619.7 798. 1 1417.8 623.3 807.6 1430.9 624, 0 860, 3 1484.3
1972 ~ 1991 629. 8 610.0 1239.8 615.2 597.5 1212.7 627.7 621.4 1249.2 629.8 800. 2 1430.0
1991 ~ 2001 638.1 548. 5 1186.6 615.7 529.9 1145.7 634.5 565.6 1200.1 638. 1 877.2 1515.4

H&EMAIt X R EHX LRI, FRMERBEX TR EAEH(0.21C/(10a)) 5£H
(£90.22°C/(10a) ) MPEILHIX (£9 0. 2°C/(10a) ) FFH R EAMBHREE R AR REEXKBEBHE
fCEHEFAE, TR OREH BB ARE, SREXHENREEN KRGS, FHRT®
EBEHI 1972 ~ 1991 3R B E (1. 06% /(10a) ), P AR IR L BRIl % B 3% KUl a0 8 3% T R,
FF AR5 B BERT R XU S — B B 19 3. 67 m/s TREBIGE =B B 49 1.91 m/s, AT £ E (4 10a0.095
om/s) AP X KU AR LR 3 " R LR R R K R RN AR AR ERRER TN
RO, R B 32 B0 JRy st /NS AR RS M AR AL RS 0, B S AT A S AT T, SRR X R /N M AR (L B3R
FI5| BB R, SRS S BAT RSN 6 MRS RS, FAOBEEF " X PHK, O
dogan 7£ - B H /R B #8 Harran P JFAY— MER & I T X FEBESK I8 K 58 E 208 FURGE B % T R
MRENAR. RREXEREBANGEBELANE TR 7%, MKETREY50%, SHEGMHERER
Y& P L BRI
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3 FIHEBMMNBRREXBEERHENE W

3.1 BEFEMEXRENSH

EBRBEMIKFEEBE, EAEWERKZET, YRMKNEFABESBERREHESE, € LH
BMAMRABKR(E,) . AFREMAKBEH N, TRZAHRBZED, NITBERHEZHERRABHE, X
SERBENALEREZ SR SERSEE AL, ATTSBOEERBRHEN, HNES5LFERER 2]
DMBRE R R —fl, BTFEMEEIEXFEEOYER-TEEREA 2, ANBEEYE E, & Penman
ARUHE, BIAFIEERE E, B Prestley-Taylor 2331 H, W ARTSHUTHIER:

E,-E, =b(E, -F) (1)
AP b AR, FERB XN,

MEREXXHENTREXBKEX,FEARD, ARESNARWILRF LRSS EENTER, MEMH
TokMRE I XK IBAME KW EMRN, KB FEERREENKEAREKESHEKE(PH+E,)FHSAR, BF
HhEBRTUKEMLES . HEFABAMBEARERLWRENRAL), FHEM S FRNRUBEERR,
BB (D) BB UTEL:

P+ E,
EO
IK#F e K Priestley-Taylor 2v K A& ¥, BUEA N 1.26,

NTHIEFREXWAEMREAMERRERE, UEHKESFRKREZHER 1972 ~ 2001 F K FLFRE
AR, 1971 S ZHTLLEREK BIE N F LR EAE . ERBEX M 1957 ~2001 FEH4E E/E, M E,,,/E, HE
BALFIE 3(a) PIHRAR(2)HFTHIE . BITFHUEMR(R =0.80) HAEMA LI HEXRERRHE
2 =3 A= S

TEAERT B RE, BKBELRZERE TG LGB/ BMEMEE, BEX(2), EAEEX T 4MEX
FRERL (B o F1 b RAFAZE)WER T, KBS W EEMBZRIAFEMHEAERXR, YEREKBRET
fees, WEEHB B REZEA, B 3(b)ha e T 408 17 #liE K H 48 5 b v X5 PR 28 A& i A 1k
dE, NP EHFREZRREVPENNSERLRERZZ M RATASMHEXER, FOBRFMERRTF
BE, MEBRNNEVHEE LFRAMBHMRMTE, EHEKHELBBRFREE, RETHRRERE
AR B A EXFE KRR T R,

1
ras el 2
S (2)
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Fig.3 Plotsof (P+E, )/E,vs E_/E (a), E, and E_, vs P+ E_(b) in Jingtai Irrigation district
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TERFEX RERARE L8, ARSI K EX N ERRMEBARE KT, 8 THRERRESD
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EHTURERE, N ZE T 630 mm, #Z R () EIHE T 1957 ~2001 F B REX WBAEERE, H
AL R & 5@ Penman AR BB EEABBHILR LK 4, AE 4 GBS, X TEXNEBER
BEMNL G, WIES Penman AR HEERAEREN O A S E RS HR0.67.
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Fig. 4 Comparison between predicted and measured potential evaporation in Jingtal irrgation district

T HEBE T K AL T R I K PR AR BUR B R L S W IR AR ZE B B /), R AR R R R KK R B TE
ABEEN—AEME, NAERE XA AT KB 28R RE, FHit, TEIARERXFEKKET
TR, REZBCEEMAXER-TREERATUHUAREKEHR T REEXBERNE
MR/, FESTE R P RE B TRIEAE, FHBREKE NS EFE, W SR KRS 55 K E 400 mm
450 mm 1 500 mm 1§ £ T, WEZBEKMEN 1051 mm, 990 mm F1 928 mm. HEFEEEN—HE, X
(2) R R R RUR TAMA SR AR B R 3R T AR RS2, MK B R Z il g 5 (2) BU el v
HEAMBIRREFE—EME.

4 2 B

RREXAEBRZEERAREMEERNER A ETEED, EEREXIIKERZ (1957 ~
1971 4F) , WER SR BAE BE WAL EY, THEH 1972 EHAEGISEN, BRI RE K RERRDEN
K, SHFER, FEREERETHSRDHEMEZ REMR BB, BERRENELEEZHRKE
FTRAMHEES KB, SOISEREE EHHR, SHKRE AN, BXEBERRBHN TR, 5
K, KR, BEASRURLENTNEUARFEABERTIMELR, BIEABR TR
DUSE B HIIIR WK RIS B T ERRE AN,

ETEXEMWEK, EBEREIRRGETRE, MXNEEHSAS, &SRR 0B/ MESI RS &
BREEFEE, GERESHEZRMEPOEELEERNEW, 5 —FiEbm TERYHSEELRE,
B e KK 5 —E B FE B X B, IR LA ATRE KK TR A RN £ B R KB 5 T SR
B, WEsIERNERMRE. FIEREXTKBN . AW EF 5 E ST ED T EE R R 5K
KT B ERB R RN,
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Impacts of irrigation on annual potential evapotranspiration
in Jingtai irrigation district*
HAN Song-jun', LIU Qun-chang', HU He-ping’, YANG Da-wen’
(1. Department of Irrigation and Drainage, China Institute of Water Resources and Hydropower Research, Beijing 100048, China;
2. State Key Laboratory of Hydro-Science and Engineering, Department of Hydraulic Engineering,

Tsinghua University, Beijing 100084 , China)

Abstract: Changes in potential evapotranspiration will affect the projection of water demand and the determination of
irrigation quota in a region. In order to evaluate the influence of irrigation on the maintenance and development of ag-
ricultural oasis, the impacts of irrigation on annual potential evapotranspiration in Jingtai irrigation district of Gansu
province are quantitatively analyzed and projected using the advection-aridity complementary relationship in regional e-
vapotranspiration. A declined trend has been observed from both annual pan evaporation records and estimated poten-
tial evapotranspiration since the introduction of Yellow River irrigation in 1972, The observed aerodynamic forcing has
been significantly weakened in the region, and the declined trend in potential evapotranspiration is likely due to the
weakening in wind speed and increasing in relative humidity that is affected by irrigation. Future variations in poten-
tial evapotranspiration with different water consumptions are simulated using the long-term mean annual precipitation

and the solar radiation conditions, and the results are presented.

Key words: irrigation; potential evapotranspiration; complementary relationship; climate change

* The study is financially supported by the National Natural Science Foundation of China ( No. 50579031 ; No. 50909097) and the
National Key Technologies R&D Program of China during the 11th Five-year Plan Period ( No. 2006BAD11B08).



