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Abstract
Based on field test, the article analyzed the time-space distribution and influence factors of paddy
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soil moisture at three main growth stages (including jointing booting, heading to flowering, milk
stage), and prediction models of soil water were established. The results showed that temporal and
spatial distribution of soil moisture in semilate rice paddy was significantly different in 0~40 cm
root zone. The results suggested the response of soil moisture content to temperature in the field
and water table were sensitive, to relative humidity and wind took second place, and to atmospheric
pressure was the worst. Multi-regression analysis and error analysis also showed that the multi-
linear regression models of soil water established based on major meteorological factors and water
table at the three different growth stages were satisfying, and the maximum relative errors are
2.92%, 4.73% and 4.85% respectively. The research can lay a foundation for forecasting of paddy
soil water under the wetting irrigation, and supply a theory basis for water-saving irrigation pro-
gram.
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VEIEEE, R R KA BRI RN I ST K R K 3. WU, IR L KKV
FiK 67%, o “IRMEIRIR” EBEK 45%, ATHERE 8%, AE 30% [1]. MEMEAT R IR K, A, <.
PGSR, LIRS E WA KA % 2SI . Helms TC S5RF 7020, 18 B 3K RAEWAE
KRIFHESE,

WESH, ANE 2 13K 4 R I TR E I, B IE M R S R4 B A K BE 2] (3]
FHEA KRR R B R E RN R —, S SR LA K RIS, WA K SRR 7S T
B Mehh, THESKEMREARRE. L. KU, A A S U S R I B Y 25 4] [S]. 3R
185 R T J 387K 4 26 TR SO A K R A TR e 75 K A 72 A 5 2R R R, I BRI B 4= B 6.

RO A R % R LR R R SR (AR . B3, ANEESS L HT
CREE RIS R 7] (8] MRIEHHEME AT, HIR /N5 SR AR S N /K PR SE IR BE S5 A0 AN [\ B 23 RUBE TR 7K
T B - $E KA R R 9 B 23 1o U, AR SO A AT IR TR 2 1 T /KRG 30K 4 23 S AR e, B
5 E TR)ANR SR T KR 5 B 58 4% 2 0 /KR FE L9 43 B35 A OB, ) PR 64007 1 2 70 2%
VRN 44T, AW A KR T, HSIAR I 28R F K TR, el Kk
R K 4R B A SR B A

2. RIS XHER

I X AL T 2009 4 77 IR T /K s B B R HURTE X, ARVALEVL 7548 $ M 117 v S 11 0 PR L1 =
F(RE 119°24'~119°39', Jb4 32°35'~33°06"), LUK+ 83 bV TIG G, 8 b0 Ay 28 KU SR X
HAPYZ0 B SN Y FRIT S BHYE 702  TERE K S €2 b 0 3 S5 15 AR P3SN 14.6°C,
HBSIEANT 0CHIHECN 325 d/a; 24P HBRRECA 2207.92h, TLREMN 221.7d, BEKEN 984.9
mm, FFKHECR 112d, ZKEN 8IS mm; EEZRENMAEK, £FLIL. RILR[9].
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AR T MR KRG, WO TEAS R 2 RUBE T A3 B KR M sh A . 156 X 1
#10.255 WL, AatRE B Oy ORI R

3.1. BREKRERE

K FBETF00 5 AN R AR B B BUK R R 2 LIS KR (EE%). KEA SRR ZEHKEZE 40 cm,
¥ 4 ANEWR, BE 10 cm, ZFHMWN, FE 4 REUSME. 530, )R] A < 5 (FDR, 35
Delta-T 2A#4E77, PRI BDFHATIE, BIyHEWAES/KE, FEFEES 4 1K(9].

3.2, INSIRFAF I

FH A /NS 20, BLFE H IR AR . WG, IR ZR PE A CIE O RH A BR A 7 £ 7= 1 85N
BOSHOBO [/ H 5/ Gl (NTAE MO HEAT WE i o 204 mh Af B AE R X I B0, 373 7 3%,
GAREEE 2 m, AR, SR F T A K (AM6:00~PM18:00) Ml £ 35 418 9] -

3.3. HET/KIEFENE

NIBNF MW ZE , BRPEARETE, fEK N X IR = AACRIEA B, SR S TR A oK LA
I WUREH T 6 I = AR DLIECE BB it KSR E .

4. BGRE5 5

2009 4 8 A& 9 H, FERIEMEBFIT, SEl VKRR 2800, BT e, S =R
i ZK B BORe HH 4 KR

4.1. TRIE BBk =B

BL g TN AS B B B R RE B2 U T AR MR R Z 3P R KR B ) A 2 54K
Ule MEIHRATLLE H, EMAEBIRERZ 0~40 cm N, AFEAEEBBGT. . J5H 0~10 cm RJZ L5011
BB KRR R BRI ZE 0], TTE 10~40 cm L2, ShAEFFARIA N e 3y 8 8 5K & 2% (1] 40 A
ZRR/AN, X5 W E 2 AR AN TR L KA A — R AR S BRI B TV) R
FERA PR MR RAR R Z W, BIP I E R SRR A RN B AR Z T, BN
R 30~40 cm 1), BRI AR FVE RN, BRI AN A ] 3K 23 B A B AV

4.2. TIEKEIIFE KA

4.2.1. HIME KRN S REFHIN

G R I K R E — ADNE AT FE[10]0 AR 23 RN 3585 7K 38 05 5 R 7 R i 7 A
TERFEMEZER . R DR, FEH IS K RLETR T 28 FLRA S RS 2R DG,
BONRURE,  TRRTTAE I 2 02 s R 3 ARG, PTRER AR E, R K, RFLGH, R
BB I 200 5 SR AR M 38 (T 2 R 2 R AR 0%, SRR 18 S FLEH 2 1EAH Q) SHHRE (2
TEAH0) B RGE (R AR EAFAE— @ A, AL ERNE ZERE, AR LERIAEE.

4.2.2. TIREIKIE ST KRR AN KL
R KRN 2R 2 e F B R R H KA — R PE[11]-[13]. MR HT M B B A 36 45 5 (5 1)
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Figure 1. Spatial distribution of soil moisture content at each measuring point in paddy field at different growth stages
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Table 1. Correlation coefficient between soil water content and environmental factors in paddy field

1. KEREIRASKESHERFHEXRY

. P
EHHER  2)FE/em - - X —
iR [E ARSI K R KR
0~20 -0.603"* —-0.284 0.041 —0.672"* -0.917"
20~40 -0.543 -0.373 0.322 -0.343 —-0.974
27l
0~40 —-0.588" —0.400 0.239 -0.323 —-0.981"
0~20 0.544" 0.243 0.433" -0.507"* -0.642"*
H
ks 20~40 0.227* 0.279 0.432* -0.060 —-0.765™
AR 2
0~40 0.487"* 0.054 0.688" —0.487" —0.664"
0~20 -0.502** 0.375 0.127 -0.731** —-0.359"
LA 20~40 -0.633" 0.324 0.660™" —0.468" —-0.559"
0~40 —-0.742** 0.435 0.587" —0.732"* —0.612"
TRARAHFAEN R P <0.01, "RAaMKEEE 0.01 <P<0.05.
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g5 b, AR 28 RUBE R 3 7K SO Al St T 7K SR S AN ABURR, o0 XU R ) 38 P2 th A — 5
We 7, TR S A RGN [ A T B BOAN ] 4 J2 33K 73 0 b 3 P55 TR i 7 FR) SR P AT Pl 22931
TR ZIABH TR AR R LR, TSR T LRI Es R

4.3. TRMEKRREHRERFHIE TS5

TR 35 K ARG M R 1 2 A1) 22 e bk B 45 R (R )38 W], ANFA B A FE LR 0 3K
H R A7 (BRI OGRS (P < 0.01), B 7 HI ) U AT BEA T R 5, e e /gt N 1775
FERe RBBAFEANTTRER, AT HEE H IS KA TR 2, XM ST 0 as RIEARY) & .

Table 2. Regression analysis results of soil moisture content and environmental factors in paddy fields

2. KFEEIRA KR ESHERFHOEIFANTER

EHTE +J2/em % JUENE B A Y LIPS
0~20 6, =66.28—-0.0577, — 0.108y —1.412v— 0.241h 0.985"
PR 20~40 6, =7.51+0.473T, +0.181y +0.682v — 0.149h 0.966"
0~40 6, =36.36+0.2107, +0.041y —0.259v — 0.198 0.982"
0~20 6, =-3.03+0.704T, + 0.408y — 0.350v - 0.057/ 0.943"
AT L 20~40 6, =21.93+0.1417, +0.100y — 0.371v - 0.035h 0.917"
0~40 6, =9.45+0.4237, +0.253y — 0.361v — 0.046h 0.973"
0~20 6, =78.80—1.179T, +0.031y —2.845v + 0.080/ 0.875
FLE 20~40 0, =-0.767 +0.400T, +0.399y —0.036v—0.197h 0.937™
0~40 6, =40.14 - 0.148T, +0.129 —1.849v — 0.079/ 0.910™
On: TIRGKE(ERY%); Tor RR(C): pe MXRRBE (%) ve KiE(m/s); n: FEAEG "SFRBHIERES P <
0.01.
4.4. RES

Table 3. Measurement error analysis of soil moisture content in canal irrigation paddy field at different growth stages

3. FRIEEMRREKEEDIRSKRNERESH

AH LB SOME R xRz LB SOUME HEE MxtE LB SOUME RS ARz
BrE: Jem (EE%) (EE%) /% fem (EE%) (EE%) /% /om (EE%) (EE%) /%

51.95 52.33 —-0.73 34.73 34.03 2.03 4291 43.46 -1.29
z;; 48.07 48.58 —1.05 35.28 35.17 0.30 39.48 39.95 -1.18
42.15 41.11 2.46 30.54 29.65 2.92 36.34 35.41 2.58
44.84 44.43 0.91 30.79 31.20 —-1.35 38.51 38.33 0.47
iﬁ% 0~20 41.92 41.32 143 20~40 30.07 30.01 0.18  0~40 37.81 37.76 0.13
39.34 41.20 —4.73 29.45 29.70 —0.84 36.83 36.39 1.19
50.78 48.70 4.09 30.19 31.49 —4.31 36.59 37.89 -3.57
FLRA 43.77 41.65 4.85 31.19 30.00 3.83 35.65 37.16 —4.22
40.63 41.31 —1.68 33.40 34.50 —3.30 45.08 45.46 —-0.85
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RZEEDHT o KRS 3RS KR SR TR E , THEATON 0, =mu/ms x 100%, 3 m, N EFEF
IR, g5 m N ERECT IO, g0 THERELIUSR A 38 55 /R R PR R ([ A R EAT T 5 AN
A2 B B R L JRAE 3 S KRR Z A WK 3. AT R, SRV RE. AT AL 3
NMERH BRI S KRMEIRZI /N T 5%, RKIREN 4.85%.
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IR I3 I 2 A 2 R A B
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P EAUK T PRI [14], RO ARKAE R KR EROR, R K EBR, RARZ LS KRN,

(3) eI [ VA A S SR SR 1 T VR 2 1 T KR B 3 5 K R A AR (B Y, s Kl iR
N 4.85%, WABRWE, ATHNZE RS A B AT, B LR TR Lo RIS AT il & BRI A0 e
WL AR BB A B AK A, ORI LA T KR 3K 2 TR A — R ik . i TR AR 4 A
[l b3 AR AR S AP (38 P PR Gt — 2P IR, [R5 7K HIRR AR ) 20 A5 7K 5 BR )
Pefil, AFE S, AURFEE T RARR, BHRdE ST,
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