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%R ABOR R - T £ 1,400 mm SH1E M
PR 5% T (0 O T 4 1L T 6 96T gl 43 B T MUK L TR
B Mih—ZEaHE. 2aarR rTEg®g
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Fig.5 Interannual variability of soil moisture in representative stations .
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£F ,2002 4 F1 2006 % E 49% .48% 1 49% B 1K
4 ,1994 SE 1 1996 4EK B 71% 1 76 % B RG iE{E , 20
aXBHWBAERTHEMN (k= -0.1798/a, R* =
0.017), BEABHFEE, RPEBEEBRXNHEH
(1996 4 ) & 18 [ b /M FE (7 (2002 ) 9 1. 58 1§, FF
FREIZRBE, 2000 FELIXKM 102 L ERELEHN
BHP LA KB, B P H 2002 £ 51 2006 4 #H
WARE ,2007—2010 FE R ERLH B LA B H,
GEBR T BEEEEUARESEERAILEM(NA
5d), FEFBRKRILEENEX , B2 BRMW LT
BR+MASTHRATEFANEE X2 BH.
SBESEREMDRLE 55T F AR
R BHX 20 a (2000 ERFHRK)EN+
BEEEMBEABE (L =0.2238/, R =
0.0126), 43 B F 1997 4£. 1999 £ A1 2005 FH =
38% .34% 1 37 % I 4 , 1994 4E 1996 £E 1 2000 4F
SREBIT 62% .60% 1 65% Ry {H, W ERKH
43 (2009 F) B R/DFEH (199 F)# 1.91 5, F
BREXR8E, BHEE,2000 EUHNE TFTRE
#,2001 SEF MR TRE EF,2006—2010 £ 6] =
AEHRBRAEB,
3.3 THRERRENTHSERR
BEiRmEHREARKRELEARINEER
R SBHEILHRFH BRI L FEHEL,
EERTENTRT B EHNSBELUZERRER
EHEW, BRI EBENEESEZHFHREK,
SR.ZERZSEEHERE.BRSS HHX
BOREAMEFRE. BT ERBR 88 ET
S BREARERMN A HINRX TFHREKETHE
BB ATRE AR SRR MER EE T,
K. VL, RIAFTEIMHASKZETHL
BWREZEAMXR, Bk, 2 1992—2010 F K
KEABEFEESFEHTFHEABE(E. 20a KM

TKE B AR K, 3o Y e R HS
BOEHEESH N - 12.86 mm/10a H - 16.86
mm/10a, KIEFEE A MB L, FHEES N
7.25 mm/10a 1 0.62 mm/10a, KW H EHREEH
FHE, EHAR 0.45C/10a, HPBHEEEF K
#0.91C/10a, 33853 0.001 EEHBR, HAHE
0.12~0.62C/10a B W, EEZ T 0.001 & ¥t
BB, Hib—TBETNHEA 1997 €5, FH B
EHRTEEY, X5+ BEERETTFHEREXE
HY, sSRESHAERAFREITHEAELR—,
ERSHAHAE, CHSAE. ERXHIARME
BREFTESEBERZSB B ZZSEHERE
AR ENTAFAESE BKSHEIRELIE
4B,

AU LS, RN EIAN 1992 FLUFESE
NBAEMBEKETHRS L EREFLFHBHE
Fo NTRIEX—Hb, 5+ B ESEK.SAE.
TR E AT (K 2), A E RS
HMEFHAA I EEESSBEEHARHRAXR
REFHG EE. KB KEMXEHES> LB
-0.53,-0.13, -~ 0.61 1 - 0.50, BRI 5h 3438
TOOS REERR, IHBEERKEEHX, B
KEOMHEXERBR NI 0.79(a=0.01), BPPEER
Tho024, +HBES H BB AR HIEL,H
UERME S MELT 0.0l #M0.05 BEHR
BHEHEXUHT R, 1 REBEFSSKEHEHER
HRRERYIES HAIFEIAEERLX
Fo ATHRESZETFZEMNHELXER, RINX
H—BETLERESEK KR.ERX . ZREE
ML ST (R, A2, I RBESHE
MRAXAREESTIHEEESHERSEHFY
RHEXEH 4 MU RBHREXRERENTF -0.30,
BERBIET LEEESSBERAXNE L, )
FETHA KB BEKSIREBEAEARAHEE,
B—THERBRERE., —FmE, LR THE LR
BERAS T EREASFESHRGEIAXIHR

1 192010 FRREBSEEFEAER
Table 1 Change trend of representative stations’ climate factors in 1992—2010

o oY 4 EEBE X H Rt J8: 3
R Temperature Air humidity Precipitation Sunshine hours Wind speed
Location (% /10a) (%/10a) (mm/10a) (1/108) (m/(s-102)}
¥ Xifeng 0.91°°* -1.04 ~12.86 ~-91.47"" -0.13
K Changzhi 0.12 6.1 7.28 -57.38 0.01
HE%E Yan'an 0.62"*"* -2.26 -16.86 90.96 -0.05
57 Suide ‘ 0.22 0.84 0.62 -107.08 0.09°*
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BER MESBHEZIAR ER—TLRERESK
REGRALE, FRAH X+ %K K HE— X
BREKSTHABREEERBEXR,

%2 IMEEESEATFHXRN
Table 2 Correlation coefficient between soil

moisture and climate factors

24 % Location Rm.r Rrg.ru Rrz,» Rm,s
Fé% Xifeng -0.53°  0.68"" 0.79*" -0.25
KR Changzhi -0.13 0.48" 0.58" " -0.21
EE Yan'an -0.61" 0.27 0.24 -0.71""
Z18 Suide -0.50° 0.42 0.69°° -0.50°
#:TR.T.RH.P.S.WHHIREX+LREE . BE SR E . K
k. A RARR,

Note: TR, T, RH, P, S and W stand respectively for soil moisture,

temperature, air humidity, precipititation, sunshine and wind speed.
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Fig.6 Interannual variability of soil moisture in Xifeng
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Table 3 Correlation coefficient between different depth soil moisture and precipitation, ure in each season
LREE FEYHSE FELHRKE XFVPHSE NSLHRAR KEVFHSE KEVHRKR
Sl P Average Aversge Average Average Average Average
depth Seasonal temperature precipitation P precip emp precip
(cm) in spring in spring in summer in summer in autumn in autumn
() (mm) () (mm) () (mm})
# Spring -0.3% 0.657"° -0.241 0.119 -0.32 0.086
10 X Summer -0.404 0.270 -0.487° 0.601" " -0.309 0.206
# Autumn -0.174 0.417 -0.431 0.689"* -0.616"* 0.651°°
# Spring -0.314 0.506" ~0.429 0.252 -0.487° 0.291
20 ¥ Summer -0.451° 0.389" -0.444"° 0.558° -0.127 0.079
# Autumn -0.188 0.339 -0.371 0.645"* -0.543" 0.698"*
£ Spring -0.247 0.381 -0.511° 0.283 -0.576" " 0.378
50 X Summer -0.359" " 0.344" -0.351 0.680" * -0.108 0.064
# Autumn -0.064 0.382 -0.221 0.624"* -0.340 0.593**
# Spring -0.287 0.251 -0.540° 0.504° " -0.429 0.371
70 X Summer -0.117° 0.411 -0.315* 0.444 -0.119 0.112
# Autumn -0.095 0.227 -0.279 0.709"* -0.234 0.552"
# Spring -0.038 0.057 -0.411 0.6717"* -0.160 0.503°
100 X Summer 0.079 0.251 -0.224 0.320 0.162 0.092
# Autumn 0.048 0.045 -0.165 0.655* -0.09 0.644"*
*4 TMEEESENBHEXAYN
Table 4 Time lag correlation coefficient between soil moisture and temperature
+ BB & Temperature
Soil moisture 48 Apiil 5 A May 6 A June 758 July 8H August 9 7 September 10 A October
4 A April -0.474° -0.013 -0.272 -0.198 -0.096 -0.048 -0.122
5 A May -0.301 -0.721°* -0.257 -0.370 -0.292 -0.111 -0.135
6 A June -0.413** -0.222 -0.621°* -0.016 -0.144 -0.236 -0.053
7A huy ~0.176 -0.125 -0.264 -0.528"" 0.042 0.087 ~0.102
8 A August -0.178 -0.059 -0.095 ~0.108 -0.636" " -0.377 -0.357
9 A September -0.315 -0.508* -0.226 -0.238 -0.011 -0.461° -0.205
10 A October -0.309 -0.003 -0.554"* 0.133 -0.008 0.034 -0.454
5 TREESHRAHEEAXEY
Table 5 Time lag comelation coefficient between soil moisture and precipitation
TR E F& 7K. Precipitation
Soil moisture 4 A April 5 A May 6 A June 78 July 8 A August 9 F September 10 A October
4 A Apri 0.537° 0.785" " 0.547" 0.156 0.385 0.455 -0.31
5 H May -0.239 0.620" 0.226 0.5719° - 0.519° 0.213 ~0.241
6 8 June 0.327 0.128 0.806" " 0.310 0.092 ~0.064 0.350
7H July -0.235 0.091 -0.188 0.682" " 0.267 0.257 0.093
8 A August -0.196 ~0.249 -0.403 -0.204 0.623" " 0.579* 0.310
9 A September 0.083 -0.262 -0.027 ~0.108 -0.006 0.535* 0.564"
10 B October 0.062 -0.186 0.441 0.131 0.003 0.146 0.545°
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ERABSHEARBHERIL -BHEM, LEKH
FHRKBEARRTRAESRMME Y., E50aKM
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SR AERK GRS HTHUNFLSEAETREX
MERERAREEEANEYS., BELEERBELN
AL HFAREHILE ASERX, AR R AL
B, 2EVHKEBATYEZIEREMBE
FEW, 502 RS BREZH LFAK, KR L
FHBEB R UL BRI E W R =%,
TEME® B AEE,

(2) B THREE g K. BE4 A 10
~50 em L2 1992—2011 @ BEAKELHEERFE
MR, 20 kBEEE2ANTHRER;
KEWRAKERAHMBEN ELABE BRI E&
LR TEHN, HEEAEE  SELX2AMB L
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WEH, REELENS . EFZLHEFS5EER
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FH—FREENAMHX, ERAREMEX RBEERE
TENE.EEEZEMUESRBEL KERK
i HRELEEEEEERE BRKHXHRE
. NARELE B EMIBZHFEREL
we, BHAERFNFERERSH, HR KL
AARTMARGER e Z A RYESKRS L
WMBERRAAX, RASEAGAF T LEHEE,
NERE T HEEL, BT REEKES S SRS
BREFE—EXR. R1RERSAWNELA, X
B Hu KR, — B AF T LB B
—~FEEmM LR ERNGRE, SR EEER
. MESSEHROY Emx® Egeg
¥ ENARELEE K, BFARLEFHRL
KB AHM— 24 7= BAFA,

4.2 it #

BIANLIREEEENEEQESBRNAN
AT EEE SBERRTEALRTEER. B
SRR AEN. ETEXTEMRAES K

H,20% K EKEMSHAREAE 3C ~4CT K
HEPHSESARI1C,ELRERXEHM 10% ~
15%, B, FRKBEFFEN, GAMERT BT
FESHEREMETREM KD Gregory H1 1Y
WREA HEFRENBASEHES UEE
SRAKMFAARK, 2SR LETFLEE, S
BEEBAMERP, KBEMERNEETAIREE
SHEH, SEARBEABEEERLAR HEN
KRR THRENKS, SHEE TR KA
Tk RENE AEERSALESNHLEIIEL
BREETHRNEERE, B4 EHIBRFELE
HENKTER XHERRT ZYHBIBREWES,
EEYu % M BEEEENER, XLAER
TEAFBELTSTRRE . EIRILBTEXA
FTERX REEBRERERL., EEHiT21HEL
HEBEHTER TRESHLERPSERFRT R
fple-s MU, XL FREERASHT, L8
KARBEESBRELERTHSLT-HRREHN
K&, RLEFEAREEREHTENEAAR,
BHZATEN EZRUKEMNER, FHERK
TS, TR MK BLR BHRAREFRERE
FEE RSN I E B R, BT Y
KB B aY. NABXEREHRES
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Soil moisture change and its response to climate change
in cropland on the Loess Platean

JIANG Chong', WANG Fei'?" , MU Xing-minl'z, HOU Qun-qun'
(1. College of Resaurces and Ensvironment, Northwest A & F University, Yangling, Shaanxi 712100, China;
2. Institute of Soil and Water Conservation., Chinese Academy of Sciences and Minisiry of Water Resowrces, Yangling, Shaansi 712100, China)

Abstract: We analyzed the temporal evolution tendency characteristics of temperature, precipitation and soil mois-
ture on the Loess Plateau of China and the response of soil moisture to climate change ( mainly about temperature and pre-
cipitation) by using annual and monthly meteorological data of 91 meteorological stations within and around the Loess
Platean from 1961—2010 and the soil moisture data from 4 agricultural meteorological stations from 1992—2011. The
major methods were linear trend analysis and correlation analysis. The results indicated that: (1) The precipitation on
the Loess Plateau in recent 50 years declined gradually, while the temperature increased gradually. The geographical dis-
tribution characteristics of mean annual precipitation (temperature) was that the southem part was higher than northern
part, the eastern part was higher than the southern part. The temperature and precipitation descended from southeast to
northwest gradually, which was determined by altitude and terrain. Semiarid and semihumid area had overall southward
trend. (2) The change of different year’s climate, environment conditions leaded to the change of top 50 cm soil mois-
ture condition in Xifeng, Changzhi, Yanan, Suide among different years. (3) Soil moisture had a negative feedback to
temperature but it had a positive feedback to precipitation. Temperature and precipitation changes were the main reasons
of variation of soil moisture on the Loess Plateau. (4) In a case study of Xifeng, the climate change trend and its effect
on soil moisture, as well as the evolution of soil moisture were analyzed. During the period between 1991 and 2010, in
terms of topsoil moisture, it negatively correlated with temperature but precipitation positively correlated with it. While in
terms of the deep soil, the correlation relationship between soil moisture and temperature, precipitation varied depending
on the seasons. On the scale of month, soil moisture had a response to climate. There was a negative correlation relation-
ship between temperature and soil moisture, some of them had reached significant level. Actually soil moisture had no
obvious response to precipitation, but reached significant level in some months.

Keywords: soil moisture; climate change; cropland; response; temperature; precipitation; the Loess Plateau
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Study on soil respiration characters of degenerative wetland in arid region

WU Zhao-peng'*?, MAN Zhong-long', WANG Fan-xia'
(1. Departmen: of Geography , Geography and Tourism Science Institute , Xinjiang Normal University , Urumqi, Xinjiang 830054, China ;
2. Municipal key laboratory of arid lake environment and resource, Urumgi, Xinjiang 830054, China)

Abstract: The wetland of Jinghe River estuary is a main part of Ebnur Lake wetland. The soil respiration characters
of degenerative wetland in this region were studied based on the methed of space substituting time. The results indicated
that: (1) The trend of diurnal soil respiration was changing from single peak to double peaks during the recovery time.
(2) The character of soil respiration which was recovering in short time (only one year) was a single peak curve in au-
tumn. Meanwhile, the character of soil respiration which was recovering in long time (3 ~ 5 years) was a double peak
curve in spring and autumn. The value of soil respiration in spring was higher than it was in autumn. (3) The soil respi-
ration rate was enhancing gradually along with the vegetation recoverying. {4) The air temperature of 10 cm near surface
had close correlation to soil respiration in different recovery period. So the conclusion is that the soil respiration rate will
go up along with the more longer recovery time if the sufficient water could be supplied in degenerative wetlandand. It is
possible that the degenerative wetlandand will come back to the initial status if we can take effective measures.

Keywords: degenerative wetland; recovery; soil respiration; arid region



