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Fig.1 Map of sample distribution
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(1) MISHLEHA KRR, HX 8:00.20:00 AI¥
EHRONg M TFRXYEHRE, HRKERZENYX
MHEERE, 2)3mx3m/PXEEHEHRESS
K REBO~-S5ecmHARTNIREFAIEE;0~15
em T HEHLTHEREIITEE; KANHEER
B2m—BEREW0emit, XS 102341 EE,F
ERHBERYHME, A LESKEYRATRN
B, ULETUENEHAEXLEF 10:00 ~
11:00,35 15do (3) W REEHE AT S RZ 20 cm
THEKR, FHALEERSE, B/ TERNE, A
HE.
1.4 HEBZEZENFHZ®

HEMSHBANLEHERRSRZ0~5.0~
10,0 ~ 15,0 ~ 20 em + 3 K RHFTH X7, 45 F

B A(R=0.7052) , IRERIF (K 1), BitFX
FAXE20cm WLEESKESMISHERNHER
BEVEEXE (R UBAENBREMEES
MIEHEEER,
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Table 1  Correlation for soil evaporation and soil moisture

£EHEK Factor 0~ 20cm

MXBE

Correlation degree

0~ Sem 0~10cm 0~ 15cm

0.6139" 0.6729°* 0.6786"* 0.7052" "

H:x BEMRK(P=0.05), » » REFEMRX(P=0.01),
Note: * and * * mean respectively significant difference at 0.05 and
0.01 levels.
%2 ItRELBERE 20 TREKEMNIEHXR

Table 2 Function of soil evaporation and 20 cm surface soil moisture

Rit &R BREAF
HxRE HHIMRE

i
BEH E & RE A ﬁﬁ R Relative Relative
Factor egre:son error of ervor of
equa lative each simulated
evaporation  evaporation
ET 5 Wy ET=0.0345Wy’ -
5 Wa » 0.82  4.14% 15.16%

ET and Wy 1.660W,, +20.829

W ET HERE, WyREBE 20 em T WEKE, B %,

Note: ET means soil evaporation, Wy is 20 cm surface soil moisture

with the unit of % .
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EHLBALESEZ 20em LRI KENHRXE XAMNEERERR(FEI),
%3 EXRERN
Table 3 The basic emendation coefficients
éiﬁuﬁﬂi 14% ~ 15% 15% ~ 16% 16% ~17% 17% ~ 18% 18% ~ 19% 30% ~34%
# IF R Revised coefficient 0.3 0.4 0.5 0.6 0.7 0.8
T 6 AR EREOR A KL, TH R 2 00052 0273602 5513

54+ & K3 K 6] B - 44 18 AT (51093 47 , LA 2 I y“' o
SAHE EENRERRTEE2), NERGH i% 08 09978
MERTH,RERE R*=0.9978, Wi H B #l ;é.: 06 .
AEHREN ., AIABRERBTBRNIHTERNE—K § 04
BEAMTHELZBHOTRE, ZIRE—EBE LR 02 —

BT &kEIRRS M EEENKEE,
1.5 HELBREES®

ZH G F 4y FE SPSS15.0 F #AT, MG it #
(A SR A0 07 25 5 R AH 26 3Ok (S 7)) BB A37E GS + 7.0
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L E K (%)
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Fig.2 Function of revised coefficient
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o FEREEEB IR E L H M (RSS) BN E
T AT R HR S,
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2.1 BERURLBELZROBXHE
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ZEMIEELBE .S K ETEZEMAMAR
RFR(ERL), XHAHERERSE, ZBERNES K
BB MBS, M S5&ERERNEATLE
MMk, EHS 1 At L IBRLRR ERE 3 A
B HIBEL KM,
22 BBAWELHREXBRA—MEITSE
MNEEERBHEITHELRE, EBE 1 XA
HEIHNIRAZRRBERANEE RRBBIN
BECAERE 1 AR, WP RHEETHMAR

PMHBR(ES), GEAHXEL,EF 1 AR LRE
REBREER, 5% BFEXEKNE/NMILA RN
BERMBRAEFA(RS). T REAZERAKBELRE
TEAKSEE, ERESHFE LRI TRRER
RO MERE AN LR RBAE KA EETR.
2R XX L RARBNER R ECREH
MNES), GHERET ARSI RELRES
EEREE D,

¥4 ERMELTRELZR Pearson HEXRH
Table 4 Pearson correlation of soil evaporation

before and after irrigation

AT EE1H EE3R
Before irrigation One week later Three weeks later
T 1
Before irrigation
HE1A

One week later 0-0085 !

HE3A

Three weeks later

H:» RREEMR(P=0.05)

Note: *# means significant difference at 0.05 level.

0.1073 ~0.3581" 1

25 tREZRAEAYUSITE

Table 5 Descriptive statistical values of soil evaporation

HAR " [73:% 3 ERER AEEH . 95% B 15
:{F’] Number of f'_“ﬁ fﬂﬁ ::fi& Standard Variability Distribution KA

me samples Hmum Amim an deviation coefficient type 95% intervals
EBAT 1 R
One day before 36 0.46 1.61 1.35 0.25 0.39 N 1.24~1.41
MR 1A 36 0.86 2.61 1.57 0.47 0.30 N 1.42~1.74
One week later .
MRS 3 A 36 0.86 1.72 1.33 0.27 0.21 N 1.17~1.34

Three weeks later

E e L MARR BN EAI R mm, Note: mm is the unit of soil evaporation. N, normal distribution.
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Fig.3 Spatial correlogram of soil evaporation before and after irrigation
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Fig.4 Semi-variance functions of the soil evaporations before and afier irrigation
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Table 6 Types of the semi — variance function model for soil evaporation and other parameters

B (@ HipH M

Time Model Co Co+C C/C+ C A{m) D, RSS R?
One :izlr: imm S:lij:‘al 0.21 0.74 0.22 5.93 1.87 1.390 x 10° 0.22
Omwtfnfaliiwion (::fm 0.11 0.24 0.53 13.41 1.90 2.770 x 10° 0.87
Three :eﬁfi,:"?mwm Expﬁgﬁd 0.04 0.10 0.57 61.64 1.92 1.515 x 10° 0.37

BGE G+ CRAREABNER BEEH
HERMBEOHEERS, ERAWECHENE
RTEBRGHEALRB(FK6), MR, EHAT LR

REBEWESERS, EREERUKETR.,
GEHWHEW C/Co+ C R ARG RZE A HX
HREY, YHKTF 5%, REAABRIUKZH
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Fig.5 Soil evaporation in West — East direction
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B4R,

2) 34BN L EARERBE R HIFERA
W e, ERB M E, BRI LHER
BRAKKEN. EBE 1 ARNAREXAER 2 m &
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3SEAMABRMNARRS G XED TENRS; &
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Effects of winter irrigation on soil moisture and thermal condition of artificial
grassland during the winter in agro - pastoral ecotone of China

LI Zi-zhong, WANG Hao
( College of Resources and Environment Sciences, China Agricultural University, Beijing 100193, China)

N

Abstract: Field experiments were carried out in Bashang plateau in the agro-pastoral transition zone of North China
during two winter periods of 2005 ~ 2007. The objective of the study was to investigate the effects of winter irrigation on
soil moisture and thermal condition in winter based on data of total water content by the oven-dried method, unfrozen wa-
ter content by time domain reflectometry(TDR), soil thermal condition by thermistors, and meteorological data. The re-
sults showed that, winter irrigation delayed the freezing process at the beginning of winter and thawing process at the be-
ginning of spring. And winter irrigation also delayed the change of soil temperature because it resulted in soil temperature
decreasing slowly in freezing soil and increasing slowly in thawing soil, so winter irrigation kept high soil temperature in
winter and decreased the risk of frozen injury. The total water storage before and after winter changed little, as winter ir-
rigation improved soil water condition largely and this effect was kept until next spring.

Keywords: winter irrigation; winter season; soil moisture and thermal condition; Bashang plateau
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The spatial-temporal variability of sandy bared soil evaporation
before and after irrigation

LONG Tao'*, XIONG Hei-gang’**, LI Bao-fu'*?,
ZHANG Jian-bing'"*, WAHAP- Halik'**
(1. College of Resources & Environmental Science , Xinjiang University , Urumgi 830046, China;
2. Urban Department , College of Art & Science, Beijing Union University, Beijing 100083, China;
3. Key Laboratory of Oasis Ecology of Ministry of Education , Urumgi 830046, China)

Abstract: The method of obtaining sandy soil daily evaporation from a function is very useful when needing a mass
of data. The aim of this study is to find such a function, and to discuss the spatial-temporal variability of sandy bared soil
evaporation before and after irrigation by using the accounting data. An experiment is carried out to study the problems.
The results indicate that the soil evaporation one week before and three weeks after irrigation has distinct correlativity, but
that in other stages does not. Whereas, the evaporation before irrigation differs much, and its spatial relationship is
weak, but it reverses after irrigation. Moreover, the spatial conjunction is controlled more by spatial self-correlation but
spatial heterogeneity in this stage. Also the spatial distribution of soil evaporation changes over time and space. Because
of vegetation and landform of the study area, the evaporation of west zone was larger than that of east one a week after ir-
rigation, while that in other two stages has no marked differences in the west and east. In time sequence, the evaporation
of north region was stronger than that of south zone before irrigation. But a week after irrigation, the evaporation of south-
ern part was stronger, and it changed over again three weeks after irrigation .

Keywords: irrigation; sandy bared land; soil evaporation; spatial-temporal variability; geostatistics



