TR EE R 2R A A (L R BT 28 RS e S2 M (A 3R 0 4
ML, R, HEa, FTRT, T, KR

(1. VIR A K SOK BHIR 5 KR TR R X E AU =, Fal 210098; 2. TG RFKFIKHAFE, Fal 210098; 3. B
L T KR TR e 4 B R K R AR 3, Rl 2153000

FEE: BT K RE RS H A8 IO . Z8 50 1 1y RUBERFAE B LSl R 3 1 FRUBEAR R I, DAY /K E R B A 5
X5, F/NZEIBACRIR FE A A o A & T R H 7 )2 (ETeom) AT TR R EZEBE (ETee), 94T T ETem A1 ETee
(1 SR H ORI H AR A, A RCTE /INE R B ) JRUBE 1 5 35 R R R AR G OR R o 45 SRR 97K EERE ) ETem,
M ETec H /N RER TR 8, HAKR ETou MIHES KT ETee, HBENE ETec W&, FAFPIRER
U KNG Z I KT, W ETew A1 ETec 825 0, {H ETen, EENT B RSN, HREABRENZ
HASE SR b RS, e 0 ITE 2 BEJS 1, S ARTT AR AN e ETome HIME KT ETec, HIEFYY
N 150, VST RN RT K IR s 22 A e JE R () 2 () R DA B /INES RN H B TB) R Z8 B L R 1 B8 s R &R, =
MR R IR RGN LS KRR 2 R A R IR ANTR], LA 8 AR B 2 R
KHEIR: A5E; TAKERE; ANRE; WERE,; BEMEXEK; PAREEMN
FESES: S271 SCRRFRAERS: A

035l8

KX NG R K. 5AREARABRNED R AES RS, BHCEREAZRGETNE
Hot AR, HAT USRS RERHE R A A Y, R AR G HhER, RIS KO0, AR, M
ke ek 2 FRURE TR A R 7 1 S R A e 0. 2R ORI A 10 25 1) PR — MR 43 A A T 2 (< 3 mP).
FE) (100~1000 m?*) RIS (>1000 m?*) REE. HAT, AR R A& MO S IO 70 R 2 S AERR AR, T
TR RIS ARG, Ak A S RGNS Tt Ol g R B, R8st R, X K&
CHVFE 2 95 ASCRTIR FE AR TR A T A )RS B TR 25 O S AR, R IR 0TI/ X R B8 A
KACK, H TR B BAT I B R S 28R UKz F 2 Je A TV T 1 A&/ N2 I R R 23 ) R
JERRE, FEAFEN T AN BIK R BERS R B R . Gentine 5017 22 1 (RF 70 R B, 28 LR A7 AE I &
AR 8] ROBER N, HL ek J23 7 i FE AN RIS KRR AR L G RE R 5 e i LA E R 2 Z R ED H
SR TAINE S AL S S A e 3 NE T N2 DR S 16 S s S o NEIMI 1 (B
NI EER AR, AR AR L) SRR Y S AR 30%,  7KAE A /K G AL 7K )65%. AR TI7K T
RERNBASE it T AT R b R Bl sk, & -FAbok, $E/KIORIER. HE, Rt Pk mEE kAR
SRR KR, WIS KM, A e AR B RE mFEK . AR ERR 22 5K B4,
IKRE S K HE I FE A CE TR R TR LS. /RS 5 /K AR A 130 B PR AR KR8 1 2 7 s P 2 Bt
F2, ORI KPR RS F A ORFHE RO U b0, S (X 4 AN R 2 RS 26 BURFHE S 3 M AU 9«
PRI, ASCRAT K REAS B AW TEXT R, /AN RR 2 A% SR BE A S A A B g ity HL BAT 2 T AR
R JTIE, S BIE T R E)E (0.196 m*) FIAKH (29200 m®) REAHCE, *tHAH T A ER
JE AR AEAN R 18] RUBE b R ARAGRRAE J2 22 5, JFIRDT 1 & I 8 RBE 28 B AL T O RS2 R R 32, DT
B 7K RE R AR FH 28 AR AR R I 22 ROBERFAE A R RN, AR % R ZR IR AL I A2 R R, HAR SR Fext
TS RGUKIEIERE, A R0 B R R > TRk, PRI A BA B S, WEFERCR ™ 94

BEIH: EEKARBHEREEBBIHE (51579070); h R IEEARIIN 55 # LB GBI H (2014B17114); [ 5 T i SEHG A0 75 4R 2 B

EE S XKW (1989-) , &, mMRWIA, g, FENGRKEHS R AN
MABEEE: RERHE (1980-) , J, WWARBRA, iR, TZENFIRREM SR LSRN



JERAIE T KIS T A FH 2% B AU 5 3 1] RS e A A B 5 S
1 R A

1.1 REXER

TG X (T A 2 [ 5% 6 = R AR BT 7T i 3th) b A ATB A S K 9 X AR EE T R (31°15°15” N,
120°57'43" E) , J& W R 2= KU X o AR 7K & 1097.1 mm, S 75K & 1365.9 mm, H R % 2085.9
h, fEF#55R 15.5 °C, “FIIAHXIERE 83 %, P35k 1016.3 hPa. /KF& (HufE) A4 HAFI5< i 24.8 °C,
SEIIMSHRE 79.2%. R X HERIT AN, THOVEE TR L, ROV EEL . W7 R
NEHCAIERIFEBAE H, 2015 AFKAET 6 H 27 HEERE, 10 H 25 HUkHI, FiE47 e 0.16 m, #kFH 0.23 m.
P ) E R AL BRANAE /KGR T W T AR B K2, DU (19 &N AE & /K i) B2 DUR 2 38 5 /K3 L Rn 5K
2 60%~80% KA & JbRite, WEBEJE ARG H AEAIKZE . 2015 FEKRG &AL B W 3K i AR 5 ok
[, o RV L AR VR /K AR E K B LR 1

1 2015 SFIEHERFSEREK A EIFEK 8

Table 1 Irrigation date and amount of rice under control irrigation in 2015

, . - _ T Z#FE Jointing to HhFEEFFTER Heading to A Milk

FEKE W Ponding IR#E W Tillering stage ; 9 i g *

o booting stage flowering stage stage
Irrigation date

6-23 7-5 7-25 8-9 9-3 9-7 9-16

K

Irrigation 118.0 304 70.2 48.1 38.6 46.3 43.2
amount /mm

1.2 LTSRS

K FRLREHIE T JEA KRB ZB AR R Z R A R gs, B 7 & T8 B 2 R ZA B E & 1 /)
RZEBA (CML), CML BEn] @t FEMEHE K S i) LK 738 A, UK AR KIR,  SReAE AR [l
BRI DL T LB S E . CML T (1% 500mm, = 500mm, BEJE 4mm). ARE (A
£ 540 mm, 5 630 mm, EEJE 30 mm). FRE RS (EFE 300 kg, A& 0.01 k). AHEKSE BLZEH K, H
RGER L 1. WL AMED B BAE RN B R O (PVC) MEHEIK. ASZiAAE =4 CML, HdpAi
CML HIFREAL RS AT BCE N, DB E B 2 28 80E . CML A A+ 50 H R 3R R LR
Fr—8, BEMEZR. RS EAREAN T NS KEIHER—H. CML A RBK RS KH L
Bk RN, AKZEREKZR, ToKER R S (TDR) MR 2 LIRS /K E ., &
3B I EE 2 A N 3K IO TR A B AR A B 2 Fios . 75— CML FH TSR IR HE , 7RI TF 46 R0,
SRR EM AN EZA R CML I E &, IRIE AP EE, 7ER0ME CML P CE M R & & AR LS OR
RGN 143Kg), T S250 B FH (AR Rt vk PR AL R 2e th T & R I A P2 A i 8 SRS, AT R4 )@
A S 4% R DR P A (AR ZE R RS BT . MARHE CMIL AT 01, B MREG B B4 B i A 32 % AR 7E AT 3,
IFAR 2 169, JE R ER/DN, 2939, R ENTHRESHER 0.2%. —4 CML EEH PVC E5MU
MFEARTE, DMER N fEHKE 54 RSG5 LB F . W (K08 m, %08 m, & 11m) i
BT 2ANEBME], N TETEGIHK LA RS . BrA 254 D355 T HEE 0.1 m, LAR; (4% H H
B R K Z B R A R UK N B . B RSB AR 2 5 Ik 1L RS %8, & 05 h B3R
E— B, 2 RSA85 LiftHi, Fi B AR F B b B 5 R TE At L .



1 54
~ 2 50 3
+— oll 2 \ \} 1 {
I T D ot
° 4
n
oot
3 OO
5 6 7
mTl&ﬁﬁﬁ&&ﬁﬁ&ﬁH&&ﬁf{&ﬁ 8
¥
9 /’ {IIIII -
IIjIII/IIIIIIII}IIIIII I
I |

b. ZB AL
b. Top view of canopy mini-lysimeters

a ZAgtormlE
a. Cross-section of canopy mini-lysimeters

1 RMBIEF 20 HE 3. KR @G 4 BHEL 5 MERSG (SHEMAEI 6. RIEE 7. ARHOKED 8. PVCIERAF 9. KFHH 10

WE 11 4
1. Lifting handles

2. Soil surface 3. rice (4 hills) 4. Cultivated soil 5. Weighing system (including load cell) 6. Filter layer

inner tube 8. PVC tube 9. Foundation surface 10. Inner tube 11. Outer tube
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Fig. 1 Configuration of the canopy mini-lysimeter (unit: cm)
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Note: 6, and d represent relative soil moisture content and water depth respectively; P and | represent precipitation and irrigation, and the bar graph without I’

is precipitation.
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Fig. 2 Variation of soil moisture condition and corresponding precipitation and irrigation under water-saving irrigation in

rice season of 2015

WA 5% 2 45 SN 2% (OpenPath Eddy Covariance, OPEC) %23 78 S2i X T X JH], A7 T 2 /MY
FRBA R CRBETT ), LAY X i P B AR S o RGP 30 B 500 B 4R 5 (RnDL T8 (LED.



A (Hs), TGl E (Go) 55, [FINFAE A RESZE A/ N B R A -

KBRS HIEI B, RGEFMRE . SO HIE(10. 20 A1 40 om) RN B AN 25 SR I R 4 R 508
B H 2 TR 05 (WS-STD1, DELTA-T, UK) HZhdll, REEHIZ 30min. MK RGNS R BT S
FAREANZEAIRUE, DURUE SR BRI i 2= 5 e B 1k .

M58 TDR (Trase system 1, Soil Moisture Equipment, USA) LR [X 4338 & /K &, )% TR 06 X rh
5 ANHEDINX, BEAS IS B R, AN ZE B A R R AR, W [R] A &K BT 8:00,
M JEHCEFIE . B KRR A K B IR EE 53 79 204 30 A1 40 em, il 58 45 R I BE T3 58

IKFEAEE AN 5d W — i R B CRAK . Seaefidaat B0, RERGEEUEIE 5 #k GEREILID,
VR VROV 1) R P 28 Mk A (i v B e T R
1.3 BIEQIERE

gt 2 RS ZE R AR 3 204 7 R 2, el s I B P (30miin ) /N 8 B A3 R B AR Ak BB A,
DI EKE % 0.05mm. HH (] RUBE Z& e i FEPTild 2404, H EdiRe B4 E AL B IAEIE (IR TERS |
A RS S B ERKSTIE) JFEE] 30min [REEEREE, AW 5050 5 Ek ok 1 BOE B 4 B
(5808) f11 17%, I B3 1 531 I 4 b 7] e S e 2 LU0V o 3 e o 2 1) S P o P8 B 5 40 #1230,
AHI AT VR B B P SRR v — I Re R P LE R CEBRY, BV B A G ASOUL I 3 1) it i e B
(Hs+LE) 54 3ftE (Rn-Gp) HRitEZ A AL, MWk X 1 fe & P &kt Y. s+
HOBE (Gy) N HIEHE BRI ERHEE (Go) 5 HIEHE B FIH R 10 I HAEE (Q) 2, 4t
HATAL RIGIX 2015 FEREFEREE-TAT LR (EBR) ¥4 86%, T [E bRl &M ( FLUXNET) £ 80%!T)
-4 B R B 23, 3 A A UL 345 1 O TR R S T R e, BRI X 3 KN 5 AR,

ARG /NGB R ST 2014 EFETEFNAG T, oI B 55000 (00 ok B 2 BF 7 10 S o ki B 220
T i P 18 R AU B A 2 TSR OR PR 6 b CHPES R AT P ), 2014 1 2015 “EFREZRVA B AH G
DI A F R B Z8 B 5 /N 2B A 2 e 2 ROBE Z8 B dEAT 1 BRI BAA R AR I 2 485 SR 3 17
ERRMZESR, HZEREMAH SR (—SWEREUSN 0.897) . BT DL N AHT 58t F /N B 78380 FT
DN ZE B0 AR5 BEAH OGN B 28 B B AP R 22 7, (R BRI B ARER T KR 2% 1 1 7 et 2 RUBE Z8 EORE
e,

I 25 R SPSS 22 34T 8RS0 4, RA Microsoft Excel 2003 #4721l .

2 BERE5SH

2.1 MBI HEEABEREZRHERN HTHFE

AHFFERT L34 T 2015 A /K5 %5 A 6 S SR I DR et J= A0 ) ROFE 28 B 1 L AR AR Ak . E B 3 AT AL,
FKHEWEARE T )Z (ETem) MHEREABE (ETee) HANRMBAIEAR 5, HRFE<U R Higihsg.
HAEE W ETom #0488 ETee X, HEE/KFEAR, PR ZE BRI ZEH0R 2 E 3 030 i, 27885 HiAH|
K, ZJEZERN, SR H RiF ETow MKIKA 457, 5.95. 10.04. 5.74. 5.68. 4.93 1 3.40 mm/d,
ETec K% 3.50. 4.06. 5.16. 3.87. 3.98. 3.22 A1 2.51 mm/d. & HIG(ELILE 12:00 A4, 4rBE)E U
(8 H 2 H) &K, ZREES 1.18 mm/h, FHIEREEZHEHIEHE (0.72 mm/h) K 63.9%. ETow
FHXT ETec HARMHI BB, BN CML IR RN, HEBEBWSZIRHE ZEmECR, Bl KX
RS LT AEDIE SN IR ETom B AN ZARRISZ N . ETow, RIS IH &, K ik 6 X 2 XS 4% B
B, IR 2 SRR FHAHEE KT 90%) 1 R3S /KR, [FR, 2R T KRR SR,
KRGS T IR T MUK R AP, XN 2B A AR A T AT AL, S ETom FE
] 2B RERT SRS, WK 3EnEH, EA PR EARE 2 B A BUE A A 2235 3 B KT R
FEAERFILG, BOA AR ORFRAR S G, SRR TRIRE AT T — AN RE R, &5 5



TR RBOR, GEREHURR, IEEASGARA M iniE . TR, AR B T2 s
B, BEETHIAL T RaE AL RPIRES, DRIIR BEAR 3¢ R GRS T METR R AR B U@ =Y. [, 2800
Ny BT BAEAR BN LR R, ETow K, X RUEZSR L TASR BRI . 53— 5,
il BT AR i LA B ASC 58 0 57 0517 7 5 6 TR RE TP, 30 PR PR 32k 20 B () T A8 e S 2 % ) — I B [
/KPS AR S REROMA R, Xmag a1 e FEAE 58 R G T A& B BRI I 28 B — B R O S
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Note: ETcme and ETec represent evapotranspiration of paddy fields on canopy and field scale, respectively.
B3 kA& AR HRAEE ZRfE AR ELAMKE D T GaR4, 2015)
Fig.3 Diurnal variation of canopy and field scale evapotranspiration in different rice growth stages in 2015
dE. AERERMENZHTL
2015 fEKRBAA H AW E R E AR (ETow) FHEREEEE (ETee) MiZHBMWE 4. WE
HRTLVE ), ETom 5 ETec 8 HARME S KBEPIRIUHIFEA — 2, Sk L JetinEmo, 7 8Em W28k
ISR, HF¥MES 5 9.58 #15.42 mm/d. 422 & ¥ ETou 1 ETec H P28 HUE 537 4.68 Fil 3.13
mm/d, PIREZEHE 2 (ETow ! ETee) BIRT 1, IR HIF 73 885 WL IRIR NG K, 7 BE 5 13 HhAR
TFAEIIRE S, FLAAIZ LUAE A Bt i, SRS . KAEAE & N R AR AR B R 5
AR S — B, BRI LU AN, ATRE T2 F I AR s ok, NN,
AR SRVE R & IR, — BN T BEARAG T8 PGB B I A Pl o [R5 O 7 o P2 R 59 17 3383
I, N ZEBAGN TN A PSS . 3 BERT S5 DA SR T 2R R AR AL BT, ETom
| ETec P340 914 1.23, 1.62, 1.78, 1.58, 1.39, 1.44 F11.26, & KA 2.03, H/MEN 1.17, “F#54 1.50.
HIE AT, KRR SR B R AR B R ZE R, X 5E WA AR AT
T 26 2 ek J2 R0 PR 140 L 7 B PO TF 7 SR AL o ) [ 7 S P90 K ZR 29 SRR P A S A3 M i B oK
H 25 B P 4840 314 4.08 mm/d A1 2.87 mm/d; 2009 4E Chévez 5BV HIL, B FIZ& 5 X IR 16 Hh 78 1
BEAFAEBOKZE R Ding ZPWE TR MBI AR BL, 5 ARRZEIB I ZE BORAMTEG, T 3 B 28 i e 13 R A
A5 534 21.8%F1 30.2% KA -
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E: ETCML 1 ETEC 23 A4 /2 REM M REZRCE; #EEWA: G, RFM (regreening stage) 5 IT, Z7BERTIND ; MT, pBEHil; LT,
SPEEEW; IB, HRWAREN: HF, SMEEOTIEN; M, FLRME; R, BEJY.
Note: ETcme and ETec represent evapotranspiration of paddy fields on canopy and field scale, respectively; Each growth stage is as follows: G, regreening stage;
IT, initial tillering stage; MT, middle tillering stage; LT, late tillering stage; JB, jointing and booting stage; HF, heading and flowering stage; M, milk stage; R,
ripening stage.
B4 KAGER AR A d 8] R Z A EFPRBEAKEZI (ETow/ETec) #932 B TiL
Fig. 4 Daily variations of canopy-scale and field-scale evapotranspiration and the ratio of two scale evapotranspiration (ETcm /ETec)
at the growth stage in 2015 paddy field

Ak, AR KHEBRAE ARG, 5 KBERS FHK AR AE B IR0 25 B B/ . JICA and DIDPYZE I FLiR
Hrhdg i, YN A RS FH R ZE O 4 - 9 mmid. Hilmi and Saad 7 I sk 76 07K R ik T A2 1O
FERRDL, FRA B WG 2GRN 4.04 - 6.54 mm/d. 57K EEIERS FH 254 B AR H 28 Bl R AR A A B
FFTAIE, Abdullahi 25V 5t 260, R 28 BOR S MR T BIAAIIZ WG, SRUHIA SR K, B S 2
W/ . Lage BB FOREL, B IRA KRR KRB, G AR OB R RN, 4351 8.0, 7.2 and 5.5
mm/d. FTEL, TRKEBBOR AR 7R8I, b TR AR E, ARG BRI A,
FE K RERE 2% AF 1 A FH AN TR RUBE 28 Bl AR (e i R AR AE BAT B B 3
2.3 £ETNREMNER. AEZEMENZIMERSH

TEMZEBUZ AR AR RGP AR (R L3825 2 PR T AR AR IS, 1740 0 B i 228 itk . (X
b JHG e AL R 2R B R S R 2R A R AR AN BE 58 4 AN 2R BOR I L . BRI, At/ N R
L2 B LR, 73 K e 2 A R RO 2SR S AR SR (LAD RS (R AR
JEZ2 (D)« FAIRE (T« Ki#E (w MEFERES /KR (W) FENAHIRKR, 7 Hrgmi A Fr 2 R
FEABCR M EERER, AR R A K8 B b 2R .

3NN RE B S HIA R EZ AR S EIR 2 B 7@ D2 vk b kg as R . etz R [El A 75 72
BAEEIAH] 0<0.001 /K, AHKREE S (R=0.910). H Ry D, T, Fl W /2 25 500 5t J U Z8 i 11
HE (a<0.05), A< R %574 0.830, 0.106. 0.071 F1 0.058, 1t A 14+ S /2 ek )2 P Xof /N 28 Bl i
i f5z KPR BRI 3R o 7B /NI RURE b FH ] 25 B MR 50 B2 R R 3 9 [ VA 5 AR 7E 0<0.001 2 25 1 7K1 B IIAH G R &
R (R=0.977), HFrHIEH 6 A< A 741 235 52 min H i) RUE 28U (@<0.001). Forr, R, A2XTHIEIR
JE /N ZE BRI B K IR 3R, (A E R %A 0.928, HUCN D, WSS RECH 0.638. Ry Dy T FIW
Fe et JE A P T) RURE 2R B AE /NN RUBE B3R R RR 2 i R, R, AR SR A EE R R 3K

*=3 NITREERMEBREZRNESHEXZEERZELSETFH

Table 3 Results of multiple stepwise regression analysis between canopy-scale (ETcy,) and field-scale evapotranspiration (ETgc) and

relative factors in hourly scale in 2015 rice field

FRHER L MXAR
A FERY % FRY R TR R
=4 R4 7oy R4 R - g
HAL & . t oAt . ) F 210 F AR BfEE a
Depend Regression  Standar . BEE Partial . o Correla
Independent . Statistical . . statistical Sample Significant .
ent . coefficient d Probability correlation tion
. variable L value . value number of F .
variable S deviatio value a coefficient coeffici
n * entR
CHE
-0.095 0.041 -2.345 0.019
constant)
Rn 0.001 0.000 59.583 <0.001 0.830
ETem D 0.027 0.006 4278 <0.001 0.106 1923.584 2410 <0001 0910
Ta 0.003 0.001 2.847 0.004 0.071

w 0.236 0.103 2.304 0.021 0.058



http://xueshu.baidu.com/s?wd=author%3A%28Mohammed%20Hilmi%2C%20Hassan%20Saad%29%20&tn=SE_baiduxueshu_c1gjeupa&ie=utf-8&sc_f_para=sc_hilight%3Dperson

CHH

constant) -0.091 0.013 -6.931 <0.001
LAI 0.003 0.001 4121 <0.001 0.101
Rn 0.000 0.000 101.068 <0.001 0.928
ETec D 0.073 0.002 33.657 <0.001 0.638 5880.996 2410 <0.001 0.977
Ta -0.001 0.000 -3.964 <0.001 -0.097
u 0.014 0.002 6.885 <0.001 0.167
W 0.231 0.033 7.017 <0.001 0.170

2.4 ETHREMER. HEZRBENZIWERS

T A RE S 28 BUR AR SR R, 78 BRI TR 400 R I SL B8 JE Al ACHIE 00
LAl . Ryv Dy Tav u AT W BT HFGE0E, 572 A0 H ) RO 2R AT IB D e E ), 73 Tl S7AH R
KA. oA REHZABE SHCHW R RN RAG R ML 4 s, BIATEREHXRE R F St
E33# /2 a<0.001 PER, FHREAWNEEM,. R, DM u /2 REERENEELWET, i
JEMKUCAN Dy Ros U, ot D IAF] a<0.001 & MK, Ry flu i a<0.05 BFEMAT. HHr3ET H V5
T 6 HH ) RORE 728 O 18 A8 R RT S AT A (36 4D, [mlA 7 AR I SAH ¢ R 8oy sl ik 0.970, TR BA N
BEME (0<0.00D), Hrr, LAIL Ry, DM u 2R EmR T, REMEKFILE] 0<0.001. D Al R, X H
) A B B AR FEROR, M5SR4 5108 0.795 AT 0.740, LAI Al u SEMAREFERIXI AN . Dy Rys U
Fe ek A FH ) RUBE ) 26 L R ) R 25 52 R 3R, HL D e iR k.

* 4 BREZEMHBREZRMESHEXZIWERNZ LB

Table 4 Results of multiple stepwise regression analysis between canopy-scale (ETcy.) and field-scale evapotranspiration (ETgc) and

relative factors in daily scale in 2015 rice field

FRAER FHR R
= "y . t S . s 2 EVEpy N
[RIAR & o EEEX % FHRE AR RS ) v . R
B ) N _ Foafi Fo O HAR  BREEa .
Depend Regression Standar e BiEE o Partial . L Correlati
Independent . Statistic . . statistical Sample Significant
ent . coefficient d Probability correlation on
. variable L al . value number of F .
variable S deviatio value a coefficient coefficie
value a
n ntR
CE ¥ constant) -0.619 0.337 -1.835 0.071
Rn 0.010 0.004 2.588 0.012 0.308
ETem 128.175 89 <0.001 0.926
D 4.393 0.476 9.233 <0.001 0.756
u 1.003 0.471 2.131 0.037 0.257
CE# constant) -1.493 0.277 -5.397 <0.001
LAI 0.207 0.040 5.165 <0.001 0.545
ETec Rn 0.012 0.001 8.727 <0.001 0.740 248.386 89 <0.001 0.970
D 1.785 0.171 10.415 <0.001 0.795
u 0.917 0.183 5.015 <0.001 0.534
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AW 7% B (IR PR AN [ I 23 ROBER BN A o A AT T 28 B ARSI R 28 22 B0 X 70 I ) RUBE Bl [ R
JERRE, 5/ MEBEPUR FZ B AR SR A BOUER T, Ry, uRITRA/NEEBER EENPMEE. &
13 ORI g 7 R P AR 4 1) LR 25 R (O B A DR 3G, 8 B R AT /08 X R ] 2 25 3 1
FEYWIN . Baldocchi® X 43 1] U IT 1 4 ISR Font AR bk N RS BUR 050, 45 SRR,
RT3 T B TR o e I S ) B 16 RUBE ORI O R B, D I 1A /N JRUPE 6 2K 28 i ) S ) 62
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Effect and influential factors of rice evapotranspiration on the different

spatial and temporal scales under water-saving irrigation

1,2%

, Yang Shihong’?, Wang Yijiang®, Zhang Jiangang®
(1. State Key Laboratory of Hydrology-Water Resources and Hydraulic Engineering, Hohai University, Nanjing 210098, China;

Liu Xiaoyin %, Xu Junzeng

2. College of Water Conservancy and Hydropower Engineering, Hohai University, Nanjing 210098, China;
3. Kunshan Water Conservancy Engineering Quality and Safety Supervision and Water Technology Popularization Station, Kunshan
215300, China)
Abstract: In order to learn the characteristics and influential factors of rice evapotranspiration on different spatial
and temporal scale under water-saving irrigation and reveal the scale dependence of influencing factors,
canopy-scale and field-scale evapotranspiration under water-saving irrigation were measured using canopy
mini-lysimeter and eddy covariance respectively in the 2015 rice growth stage. The characteristics of diurnal
variation in typical days and daily variation during the whole growth stage about canopy-scale (ETcw) and
field-scale evapotranspiration (ETgc) were analyzed. The ratio of ETcy. as to the ETgc was also discussed. In
addition, the correlations between ETcw, as well as ETgc, and some related factors in hourly and daily scales
were illustrated respectively based on multiple stepwise linear regression method. The results showed that the
diurnal variations of ET¢w. and ETgc in typical days of different growth stages had a similar variation trend and
presented as a unimodel shape of inverted “U” under water-saving irrigation. Evapotranspiration measured by
canopy mini-lysimeter (ETcm.) with smaller spatial scale was more sensitive to change of the surrounding
environment, and its fluctuating range of diurnal variation curve was higher than evapotranspiration measured in
larger scale (ETec), even to be negative during nighttime. Hourly ETcy in typical days of each growth period
were basically greater than hourly ETgc. The difference between them was more obvious in the morning, and
ETec frequently lagged ETcwe by 1-2 hours with a clear phase-shift difference in the morning. The daily variation
trend of ETcym. was also similar to ETgc, and the two values increased first and then decreased, with the peak
value in late tillering stage. Variety tendency about the ratio of ETcy, as to the ETgc with the growth of rice was
consistent with the daily variation of evapotranspiration, but decreased in heading and flowering stage, affected by
leaf area index. Rice evapotranspiration under water-saving irrigation had daily averages of 4.88 mm at the
canopy scale and 2.91 mm at field scale. The ratio (ETcm/ ETec) varied between 1.17 and 2.03, with an average
of 1.50. The main factors that affected the rice evapotranspiration in different spatial scales under water saving
irrigation were not identical in terms of hourly and daily temporal scales. The stepwise linear regression equations
of ETcm. and ETgc in hourly and daily scales were all extremely significant at the confidential level of a<0.001.
Net radiation (R,), water vapor deficit (D), air temperature (T,) and soil moisture content (W) were significant
factors of both canopy and field scales in hourly scale (¢<0.05), and R, is the most important factor of the two
spatial scales in common (a<0.001), with the partial correlation coefficient of 0.830 and 0.928, respectively. In
daily scale, D, R, and wind speed (u) were significant factors of both canopy and field scales (¢<0.05), with the
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greatest influence of D for daily evapotranspiration (partial correlation coefficient of 0.756 and 0.795,
respectively). Thus, R,and D were significant influencing factors of rice evapotranspiration under different spatial
and temporal scales, while the effect of leaf area index (LAI), T,, u and W on rice evapotranspiration were
different in different spatial and temporal scales. Analysis of the scale difference of evapotranspiration and the
influence factors on different spatial and temporal scales have practical significance for field water management
and the research of scale conversion.

Key words: paddy field, water-saving irrigation, evapotranspiration, spatial and temporal scales, eddy covariance,
mini-lysimeter



