B EEIMN
20105 A

FEHMER &L &R
Agricultural Research in the Arid Areas

Vol.28 No.3
May 2010

HAELER LKA RN RS REE LR
HeE, thma', FE L, NE?

QA HAERAREI|RRY, HR XK 741020; 2. RATRRA, HA KK 741000)

B OE: 20065 RARLARABAEEERRATRAT LAALWHBRE REALKE BRT LN
ADHHERE, EREV AREELREXNERFE, LRE AR PN HER YA RSB, KRELR
AXARY LR TRESIHFA, IRAAEEI BAo/GABRELRAAZSETER 2040 H, LMK
ARAEENIImm/d, EHERIRTT 10 L ELRAARNFRNRBRLRTEREUA EXAH
PESEL ST EPRLE T ELIELESFSSELERTES SIS SRS L LERSEREICEY SEL

FEHERELBE® A-XELA#,
ES ISR SO AP Y FE P IS £ 7
FEPES: S152.7 X RARIRE: A

FERERHMBALHERNHFRLELXEERR
REBONEFGE  HRALIEREFELHERE
5057 ' REDEZAFABRETRERFNY
W, BEE KIS R SR AL B A, SR
BTUERTENEEREAZFHMZ S, Hite
ZHEREBRRRLEFERBAERY, FEK
BRERBTREMIIRHRE S HRRERAIEF
BAMARREZ—. FEFENZHEHEKR
BEAHBR . TEREN MRS RBEEAY
EHEETHEEZNHR, BLTHEHETER
BAEMEFEAERE- Y, BEXETRNERSD
EHEFERSBRAKRBEKFGES E,XELE
KAHRTIFEN LI RTEARNFREITE D
HABRLRELA T TFREEBESENTER, B
HERBEATHAR, ARELRESZ-2, HF
TRTREGKMFBNEVERZENARBTFR
ARRBESRLE, HELAREBREARR.

TR RBE R B KM T KYAH, EK
HRENER BHLEHEPRAEERM. BRIME
VFRAKSNEE TR, HEZETHL . HKLH
HEEXRIEYNERRSES, ERLE> P, LK
ARTEFRRNR LI ETEHNTRREYTEMARE
B LA o A LA A R B R AR 2 —(2%), B £ K
SRMBEEEE ASBANE L MOBHARX,
MARSHRABRSHFIREANKIZHRE X, FEK
KBEAFARENEARTRLAELEENEER,

B B R9 :2009-09-15

T HEH S 1000-7601(2010)03-0254-05

MERKSHEBEERN TR IEANERA,
HUBLARFRTHARERNER WEELH
WoAE—-EHERKET, BFENWR B
RS BHENSEBL HTRRRAR, FESH
RARMNEZARE, BRETHKEENEEH.
T 2RHA 50t E P B R B SR 48 0K 2 8
BB IR AT Ko HHB AR, TR SRS,
WETERE E—ERENMEMBEXE —EE
Fﬂ‘&m]o

A SURE R KR SR8 36 158 &% + 3K
SR BB, X+ K B BAT N, B
TREEH TR TESER UG R HTRE,
BT HAG R E T AT EBERE.

1 ZBRE®EH

200669 A2 HE9 A 28 B, BRITER AR
SRR HATTEARRSE T LHOKS 8 HRIR
B, RBENELIBRAXRAKRLELSZRAREKXRA
(ED, LA HRBLREERAREREN D%
4,100 cm +MAEFHH 1.36 g/cn’,100 cm £ 2
BRKSEHBEN29 mm, M10em TEFB, T
R1I0emAEKRR 130~150 g 9+, B 24 E
H. BEF ¢=6cem, H=12 cmn WEEZEHP,#
HIREBEEHEEYERNERAARS (L2
ERAKENOREL). ERBHELPRHAL/D
# BRRHEAN T BHEKERHATAITH. 8K

ESTR:PESRRLMTRAKWARHTTFEALEL (1AM200803); ER B HEBA BT L(AR)BFEH AR RER L
A2 B O Y IE % L BR B % 3 R B 92" (GYHY 200806021 )
EEMR WS (1960—), B HRXKTA RELBAM, EEAFLARENE ARFFREARBHF L H T E-mail: pujinyongs

@163.como



F3M

15:00 Fij JAS003 R F R EBELTHTHE, WK R
REFTHKERERI KA OWHELR. RK#T
REAMHEDLNENPERN . KRB RE
VEMHBEE-H{ETT 26 do TREBEMEER

BEWE - HARLRR LKA BN R EEHEHEBHR 255

SHER(ERAKE0PEA)HFETR(ER
BTKEWORER), RBEVEPENEZB =Y

B, ABRBEAFHLHKEHA 16.0C, Z AN

BEN 2%,

%1 10~100cmtBLMRYKIESY

Table 1  Soil moisture constant in 10 ~ 100 ¢m

K EK B Depth(em)
Moisture constant 10 20 30 40 50 60 70 80 % 100
% & Bulk density (g/cm®) 1.21 1.26 1.17 1.21 1.18 1.33 1.37 1.68 1.73 1.71
WEEE Wilting soil moisture (%) 6.70 6.60 6.60  6.60 6.60 6.60  6.50 6.50 6.40 6.40
(@ F 7k B Field water-holding (%) 26.7 25.5 25.5 2.5 %.4 24.2 23.2 22.0 2.6 2.2
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H(%);+BMEKEBE Vapxhxw, P whER
BEKEB(B); 0 HXRBEE (g/e’); b ALEEE
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ERKR(%), &ARBERMNLTHRRRAXK
RASEIAE B 1980 ~ 2008 4F T+ K 2 5 H0 3% 5
B, TETERBRUKEZMFEF I F P H B
Pr: A KE S BERKE 60% ~ 80% AEEH
BEIHEKBELSHAFKE 40% ~59%
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Fig.1 Soil water content depletion with time in 100 cm soil layer
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Table 2 Soil water content depletion under natural condition in 100 cm soil layer

N ERAKE  AKR KKkR  OOAE gy gpakk akE KkR AR

Time Soil moisture Holard Water loss water loss Time Soil moisture Holard Water loss water loss
@ (%) (mm) (rom) e @ (%) (mm) (rm) e
1 83 279 —_— - 14 48 162 3.2 117.7
2 77 260 19.2 19.2 15 47 159 2.8 120.5
3 67 242 18.1 37.3 16 46 156 3.1 123.6
4 63 226 15.9 53.3 17 46 153 3.0 126.6
5 60 212 14.3 67.6 18 45 150 2.2 128.8
6 57 201 10.5 78.0 19 44 148 2.6 131.4
7 56 193 8.1 86.1 20 43 145 2.5 133.9
8 54 187 6.3 92.4 21 43 145 2.3 136.2
9 53 181 5.7 98.2 22 42 141 2.3 138.5
10 53 177 4.4 102.6 23 41 139 2.1 140.5
11 S1 173 3.8 106.4 /3 41 137 1.9 142.4
12 50 169 4.2 110.6 25 40 135 1.5 143.9
13 48 165 3.8 114.5 26 40 134 1.4 145.4

AFRRERR LA MERR (3 ALY ~
11 A bA)) BB K 4E B (1987 FR7K B :636.0 mm, BE
PHSH:31%;1996 FE K& :311.1 mm, BEF T 4
H:-36%;1999 Bk £:439.8 mm, EFH 4 H:
—~9%;2007 SEPE K B:582.5 mm, BE V- H 4 Hi:
20% o) FI A (4) X LK 4347 T BB 5 KW
ERATTHE(E?2), ANASTUEEL KD
WELBES EELEFH -3, AHRETAL

AUHNELPEEKN BTN ESTHRENER
Bh. ERRMBKERN T EETKERMERTY
UEH(EI), FANESTHENELRE(R)Y
EOSUL FEAHBEXRUASEAHEIBRRRR
(Fou=7.82)  FAYFE S SLWMALHHEMNE
0.11~0.26, XtREKIEZEH (1987 )M BB R
FFRAKFEDEH(1996 )0
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Table 3 The comparison of measured and calculated values of soil water content

1987 1996 1999 2007
3 A%~ 3 Aha - 3 A~ A~ 3 A~ IAFR -~ 3~ 3H%H ~
1AL 7AL% 11ALR 7Atf 1nALa TALR nALY TALER
5H From the sec- From the sec-  From the sec- From the sec-  From the sec- From the sec-  From the sec-  From the sec-
ltem ond ten days ond ten days ond ten days ond ten days ond ten days ond ten days ond ten days ond ten days
of March to of March to of March to of March to of March to of March to of March to of March to
the first ten the first ten the first ten the first ten the fit ten the first ten the firt ten the first ten
days of Nov. days of July days of Nov. days of July days of Nov. days of July days of Nov. days of July
R? 0.6820 0.5671 0.5012 0.5723 0.7910 0.5298 0.6903 0.6247
F 22.62 12.37 8.72 12.79 36.78 9.45 23.66 18.6
S 3.7 28.6 4.1 17.1 24.98 18.3 67.63 43.8
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Fig.2 The measured and calculated values of soil water content of 100cm soil layer in different type years of precipitation
(a:1987, b:1996, ¢:1999, d:2007)

23 IRFERFLBELR
SZEMARZ2BRITMLREKEXDF

Rig R EMFEHREMAR:
26.9-W,- P
T, = A-¢ 4.1% (5)

AP, T AL REKBAMBEE AR W, (mm) RS
THEBETERETHXE(); P HBIWFEARE
(mm); A HRERAB T EEKBEEELREER
RTREREEFERERANREGQ); IEREM A
= S FEERN A = 2.05) AECHYMLHE

KBRFEKE PAKXGT, TURBRKRETERIE
BREEBTEHRMEBELNY T, < 08,5
FHYNIETKBEXFMERFLHTERSH
s 18 .

FI(5)R T 1987 41996 4E.1999 4F & 2007 4E
HAMTER BEEHTTHRERR, RAEBHT
PIERBHER(F4), 1987 4£.199% £ B EM
WHEREHBET 5%, REFRNGERE
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Table 4 The model forecasting results of different kinds of drought in different type years of precipitation

H 2 Serious drought 88 Light drought

N RERHK BB K b1 K 3 BEKRK B b3 E
Year O F ing A ¥ O F ing A y

number number (%) number number (%)

1987 4 4 100 % 2 95.8

1996 3 1 33.3 % 23 95.8

199 4 1 25.0 19 15 78.9

2007 5 4 80.0 8 7 87.5

A (F1) Sum (Avernge) 12 10 83.3 75 68 90.7

. . TRE 10 cm TEKFHEERBTHRE. 2858
3 3t #®
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A study on models of forecasting soil moisture and
warning drought in Gansu loess plateau

PU Jin-yong', YAO Xiao-hong', XIN Chang-ye', LIU Xiao-qiang®
(1. The Agrometeorological Experiment Station of Tianshui, Tianshui, Gansu 741020, China;
2. Tianshui Meteorological Beurea, Tianshui, Gansu 741000, China)

Abstract: We made an experiment of soil water consuming at the Agrometeorological Experiment Station of Tianshui
in 2006. Based on the test data, the characteristics of soil moisture depletion under natural condition was studied. The
results showed that the soil moisture depletion turned out a logarithmic curve with time beginning from the most suitable
point. The duration of soil moisture decreasing from the highest limit of optimum to the lowest limit was 5 days, with a
speed of 13.4 mm a day. From light drought to serious drought it needed 20 days, and the ratio of soil water consuming
was 3.9 mm a day. Based on these results, we established the models to forecast soil moisture and wam drought. The
models showed high accuracy by testing with measured values, and they had a certain degree of practicality.

Keywords: soil moisture; drought; forecasting; model; loess plateau



