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RIS TE P AL B2 B AR PR & 3 B R
IFHIEAT . ST FAEIL T RAE L (Jbdi 39°48),
R 116°28', ik 31.3 m), & TR FhPE e )R B I ATy 2
WaEAE, AR, 2PN 11.9C, F
HIEI4Ch 2714 h, JEFEIH A 200~203 d, FiA Tl KN
—AERRG, ZEP8RKEN 616 mm, HEFETRLEZK,
AN KON L KRNI K R 142.8 mm, 5 KE
FHECHL T AN EER 2 YRR BRI &
W2, 6~8 HAFEm & A FEREWEN 74%4A 4, EfF
IKFE AR NS A T R AE D AR, B AR R 5 K = A
R KEEE . AR RIS REX,
HCHL 7K 3 B0 AL AW R B, R K B
19.59 m, b 1980 4E FRF T 12 m. iSSP H, R
UisR: N we: T P: L/Ib:

M- 2007 4EAE4/NEEIR T 2 BT . A4
/N2 SRR CA0L78, #EFPHHACH 2006 4F 10 H 2 H
(DOY275). R X HF N 300 mX 150 m, {EiR L4 H
SOV T2 R A DA, AN 2 e S A B HBTHT 1.5 m g
FEkL, BREG I IE AR R B S AAS 180 m i Ak, A
7 AT I FEE R S B A 0 7K A T8 8 P T R P AT X
Ir) AR X A S o
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K LEeq —— P28 & # % (equilibrium evaporation
rate, Wim?); B ——iCHfl; EF — 28Kl y
— TR RHH, kPal'C; L— KV, Jg: A
TR AR R, kPal'C; (R,-G)—— ] LAt &,
WIM?; Ri—— i &, Wim?, G—— T3 &,
W/im? LE—#HalE, Wim?. R, M G Al (2% &
PEsE, LEeq MR 2 m o B Ab 1) 25 A UL AN M 36 SR B n]
feagEvEE, LE MEHGEE (H) ARKHE AR HLE
W A CEAR I 5 I R R,
LE=Lwp,' (2
H=pCowT' (3)

A T p/ W 0 b 1T KA LA 3 5 | 1)
CCH. B (gm®) FEEHXE (mis) IKEIE: pa
S, gm’; Cr——= SRR, J(kg + K);
L—Ky AL, Jg.
1.3 MEmH

TEA/NF2IR T G 2 il (200743 H25H-6 H7HD
HEAT A% BB ST 5 0 B RS N . AR P Vs AR 2 B
T [ Campbel | 24 7] 25 7= [ 303 B AH O R el 5 o i FE AR DAY
LT A B 1.5 m, 3 AT DG R 4 Hh I v o TR
COMMRE . TKVR S PEIM AL IEAR AR, R HICSAT3A! =

4568 7 X E X (a three-dimensional sonic anemometer,
Campbell Scientific Inc.) e KUIR] 7KV T XGH ik 3))
DL K S LI-7500% 7 i X COL¥ J3 FIH 04T 4143
M7 1 (a three-dimensional sonic anemometer, Campbell
Scientific Inc.) Wl & COLK FE FIK Y k), LA10 Hz
BRI WL . COJME S Vi BEAN =4t KA Ik B e, 2
TR VK B A OG22 B K S E I B 7 =0 s W
AT EBENME, 1030 minffg A, BHACERME, IEEE
TN R RE 1 I KA AR . SiAh, AR )R BT
{5 S A R 1 CNR1ZAY ¥9+4 8 %% (Net Radiometer, Kipp &
Zonen) il 5, FF ¥ 24 HFPOLMY + 3 $4 il ( Self-
Calibrating Heat Flux Sensor, Campbell Scientific Inc.) #%
BITEWATN T2 em b 2R EAL, SKECEIIEAE A
A P GEE, AR Hd  CRE0008 R A4 R Ak«

TEA /N AR TR A% ISP % =i, F
AT I 5% 30 min PUOKBH B MRS . 2R AR
FE SRR KR RUA) . R 0~10 em 35 T 4%
FIEARTIME, Hid 3k 60 min AT H ) RO R Ry 58
A, BRI GE (s e FR bR LR 1, B IR
CR23XTD MUl R A KA, ARl &, 3 A
0 DA S B KR N, A i A DG AR ¥
(footprint) PHEFT.

R ENESMSIERERWNERRILE
Tablel Micrometeorogical variables measured at site with instruments

EX e Fbr fRIEM SRR (B5) A7 %% 0 J B B fem

— 4 Kd k) it 75 X3 (CSAT3) Campbell Scientific Inc 150
AR KEN CO, Fil HL0 44ME s (CS7500) Campbell Scientific Inc 150
T A WHEGHE AR (CNRL) Kipp & Zonen 150

1 R Sis R T HEHGE EAR L (HFPOL) Campbell Scientific Inc 2
SRR LK SR TH(CS615) Campbell Scientific Inc 3~6
e B A IR (TCAV) Campbell Scientific Inc 2, 6
T W I A% IS (HMP45C) Campbell Scientific Inc 150
pNLERsY = h) IR B A S A% 1225 ( L1-200X) LI-COR,Lincoln,NE,USA 300
et RN A RS A% ( L1-190SB) LI-COR,Lincoln,NE,USA 300

) Kad A R ) 4 S 35 (034B-L) Campbell Scientific Inc 300
TR ARIRE R A% IS (HMP45C) Campbell Scientific Inc 200
R R [ AR AR (TES25) Campbell Scientific Inc 100
LSRR LS K SR T (CS615) Campbell Scientific Inc 10

Ee AR RS, 2 0 BB

2 HBR5HH

2007 4/N32 IR T o 2 ) (DOY85~157), £
WASEEH S 5 om HE . HRIKUE M
3 91H (17.783+4.83) “C. (14.741+3.310) ‘CHI (1.322+
0.623)kPa, 2 Z ML E 7 M4 27.110~6.991°C .
23.23~ 8.44°C Il 2476 ~0.185 kPa; Z it & /KE N
66.6 mm. HEIETBLPY, AR D GREEAHC RS %
BeX dk ) 10 om ¥R B AL b A RS K R E A
0.272+0.0543, JilF{iih 0.562~0.225 (K] 1),
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BEAT P, SRATHRTI I ) B A HE A /N 22 AR H RE Y-
HAfeas (K 2a), 45RKY], £ TF 16 niiti 265
Wi ZIAF AE W] B PP S, RBL TSI R (LED
RO AR R RIE T R (A=Rn-G) AL A &
CHD (R R A e 1 4 5 H AR i R v
(& 20D, [P Be A R RE 1167 P 5 3 (EBR= (LE+ H)/
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Fig.1 Seasonal variations of micrometeorological elementsin
winter wheat field (2007)
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Fig.2 Diurnal variations of average energy balance components
and energy balance closure after regreening stagein irrigating
winter wheat field

2.2 BXRIEFHIEFEMA Priesly-Taylor REiaE2E
ERES

AR s M 000 o ) P AR P o A %0 i H AR A I R
RREAT VR, SRAT 00 A (7] B PN VR E A /N 22 AR T SR I
BHDESH Priestly-Taylor 2% (B 3) HA b
SRR IRIERTEIR, ORI B (70 00~18 : 00)
PT REHAL SN “U” B, 401G PT RE{EBRAL
HAPRa, BEAMRRAE 1.05~1.17 20, i EMNZ PT
BEAH AR, B R 2.32, ARIHEEBN PT 2%
SEHME N (1.324£0.334).

w0 2 43
A 3 R ER®\IEE S Priesly-Taylor & 4%
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Fig.3 Diurna variations of Priestly-Taylor parameter after
regreening stage in irrigating winter wheat field
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AR 5 M 000 o B PN SR ) S5 R DL R S AH G R B
W AR S prfeK s, K5 IEH Priestly-Taylor R34,
I AN R K A FEZE T AR R R . S5 R, T
AN X REM A M AR K AN S, %%
WA FH Hb 2% 3k U BE &= 00 AR BT, RIT
Priestly-Taylor RA{EI K (K 4b). 78 MM A1 B A,
SIBRBA N RSN PT RECGEE R M, PN
1.473+0.454, 2= TR R (a=1.26) [FEUE,
T RIS 1) 32 B 5 RIAE T/ DS RE AR T A7 AE ST
G AR TTAEHA N 387K 5y 78 SR I o (BB KA 2.317,

101 —o— ETaeddy W8 FEE U MR 2t a
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[=] [ A (=8
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Fig.4 Seasonal variations of equilibrium evaporation , actual
evapotranspiraiton and Pristely-Taylor parameter after stem
elongation stage in irritating winter wheat field



512 ¥

SR T FAROL /DX &N AR 2R 3S R GUK BB oL 23

PTIA IEIK A B N o {H Y 0410, {EA/NEZIRT G
IR, RBEKEN 66.6 mm, RECPHELE

(Eeq) 4 190.4 mm, H it B2 AH O 28 G2l 5 I HERE AR H [+
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Fig.5 Variations of cumulative rainfall, equilibrium evaporation

and actual evapotranspiration after regreening stage
in winter wheat field
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o NFEREAAS AT DA e, 7EH AR R, oK
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eI, BMEAAAERZ T ek )2 7 1 5 ) Hh 2 (1) 2
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Effects of small areairrigation on water and heat transport of winter
wheat field under drought condition

Guo Jiaxuan }, Li Qiaozhen ?, Yan Changrong 2, Mei Xurong?, Li Yuzhong**
(1. Department of Plant Science and Technology, Beijing University of Agriculture, Beijing 102206, China;
2. Water Resources and Dry-land Farming Laboratory, Institute of Agricultural Environment and Sustainable Development,
Chinese Academy of Agricultural Sciences, Beijing 100081, China)

Abstract: Actua evapotranspiration and components of field energy balance were measured by eddy correlation system,
and the variations of Priestley-Taylor parameter (), characterizing the energy partition over winter wheat field surface
were analyzed. At the diurnal course, daily average of parameter a was 1.324+0.334, at noon, the value was 1.05-1.17.
And the graph of parameter o with time had a concave-up shape from 7 : 00 to 18 : 00 after regreening stage in winter
wheat field in the North China Plain. The seasonal average of parameter a was 1.473+0.454, above the value of 1.26
under wetness surface. The maximum of parameter o was 2.317 under the condition of enough soil water content during
winter wheat tassel and anthesis stage, and the minimum of parameter o was 0.410 with soil water stress during stem
elongation in winter wheat field. Water use efficiency of small areairrigation in wheat winter field is decreased because
of heat advection under drought condition.

Key words: crops, small areairrigation, ecological system, winter wheat field, eddy correlation method, Priestley-Taylor
parameter, water and heat transport



