5 34 55 6 ] FEHBRKRLEHFR Vol.34 No.6
2016 4 11 H Agricultural Research in the Arid Areas Nov. 2016

X EHS :1000-7601(2016)06-0138-05 doi: 10.7606/] . issn. 1000-7601.2016.06 .21

TERHTEFTEKSEREMNREGHR

Fax2 LEY?, 2 L ERRAL,E #
Iy ke et

(1. T HEAGN R R B S S2H 2, T B 750002; 2. 7 H GBI, T8 11 7500025
3. RBMALER, THE R 751100)

B OE: hEEBRAETEFHTEVRREG LT BEF R I ORELEEGAEHRELT AL E
REW T, FERENE BSEEMMEX IS S MR FE, R T R LB R T B A0S EFE TS
A, HREW (1) ZAEEFREINBERETMNEA (R F 0.60~0.67) thiZ 3 F T FMAHA (R* £ 0.49 ~
0.58) R EWIT HAFNEAFTEXEAR KRN ETHARAEEREE N 0.05 KFTHEZEZERAR, (2)
3 A T A AL TN 45 R G SN A B AR Sk T, BT A TN AE R R P 1B A TN 4 R A SL N B 2 R By AR R R B
H0.70 AL A ZHMERFNERAEXMED F (X £500.88~0.93), ANEE G BT A 8 A EE R, ZARA
EYEATMEA , (3) X DE LR T TN BRE A (81% ~ 100% By AR A X E 2 H 7 30% £ A H AT ), B
N5 3 4 T R 25 (55% ~ 60% B HE AR AR AR £ /N T 30% ), 4k WML £ 41 TR — M (49 50% 7= A7 B A A 3
BEE30% KT (4) BB, CERMEARD DI T B E TR EARBEFE WY, YA E 8 B A
BT, BABERERNIF DL >DEL>HEL,

KER: BAGBERE TNEE 2ERM RREY TH

ESHES: S152.7 XEERERL: A

Study on a forecasting model of precipitation penetration depth in the
middle arid zone of Ningxia

LI Hong-ying" 2, MA Guo-fei'"?, JIN Fei’, DUAN Xiao-feng'-?,
WANG Jing"?, MA Li-wen"?, ZHANG Xiao-yu'**
(1. Ningxia Key Lab for Meteorological Disaster Prevention and Reduction, Yinchuan, Ningxia 750002, China;
2. Ningxia Meteorological Science Institute , Yinchuan, Ningxia 750002, China;
3. Wuzhong Meteorological Service , Wuzhong, Ningxia 751100, China)

Abstract: In order to understand the penetration of precipitation in the soil at natural grassland of central arid zone
in Ningxia, the penetration was calculated based on the increment of soil water content, and the statistical model for pre-
dicting the penetration depth of different soil texture was studied by statistical methods including regression, stepwise re-
gression and correlation analysis. The results showed that the regression models for penetration depth prediction were more
notable than the stepwise regression models. R? of the regression models was 0.60 ~ 0.67, while R* of the stepwise re-
gression models was 0.49 ~ 0.58. The coefficients of precipitation or precipitation days in two models all had statistically
significant relationships with penetration depth. Through the comparison between the predicted results and the measured
values by correlation analysis method, the correlation coefficient between them was over 0.70. In particular, the predic-
tion results by two models were significantly correlated (the correlation coefficient was 0.88 ~0.93) . From the usage of
the prediction model, the stepwise regression model was selected for penetration depth prediction. In addition, the pre-
diction model performed better for the sand loam soil in Xingren than others and the relative errors of 81% ~ 100% sam-
ples were about 30% or lower. The model for the loam soil in Tongxin was acceptable and the relative errors of 55% ~

60% samples were about 30 percent or lower. The model for the sand soil was not very good and the relative errors of half
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of samples were about 30 percent or lower. Furthermore, the influence of soil texture on the penetration depth was veri-

fied by the stepwise regression model. Under the same precipitation process, the penetration depth was in the following

order: sand soil > sandy loam soil > loam soli.
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Table 1  Forecasting models on penetration depth in the middle arid zone of Ningxia
by TR HEALF A
Station Forecasting model Description
2 _ N AL ing:
Y, =34.117+2.157P - 1.689DP + 3.095 PDM s _Obééz;ﬁﬁ% Eﬁ;fg%fe”g fitting; e Lo
R _ ig. =0.005<0.05, 7 #2 . 3 ; Equation gain a notable level;
il 4.6641ASW + 3. 17455W - 4. 705 PR PR Z¥WE, HEARZE . PR has a significance correlation, and others don’t.
Yanchi R*=0.487, 15 —M%; General fitting;
Y;, =27.179+2.868 P - 2.626 PR Sig. =0.001 < 0.05, i B, Equation gain a notable level;
KT R B2, All factors have the significance correlation .
R*=0.60, T P25 34T ; Better fitting;
Yy =16.825+4.201P +0.269DP - 4.802PDM  Sig. =0.003 < 0.05, /7 7 8.3 ; Equation gain a notable level;
- + 1. 178 IASW — 0.905SSW + 1.425 PR P I DP ZE R HLERFREAEFE . P and DP have the significance cor-
M relation, and others don’t.
Xingren
R?=0.524, & —M; General fitting;
Yy=21.972 +3.188P - 2.889 PDM Sig. =0.025<0.05, TR E, R EE. Equation gain a notable level; All
factors have the significance correlation.
2 _ =R PA 7y T AN LN
Yp= =34 116 - 0. 8446 P + 4. 986 DP + 2. 533 PDM 5_ = 0663:)’575(?3;% ! ;ﬁ%’%&’fﬂl tf_‘““‘g’_ bl Tovel
_ 1g. =U. <V. ) 5 Iquation gain a notable level;
] + 3. TIHIASW + 1. 11755W = 0. 664 PR HHEFREIIAREEE ; All factors have no significance correlation.
A0
Tongxin R>=0.575, i F& 44— %5 General fitting;

Yp=3.674 + 1. 164PDM +7.221 DP

Sig. =0.037 < 0.05, F#EE.3E ; Equation gain a notable level;

HWBOUR B3, A CHEER F 10 2808 3 . Constant factor has no significance

correlation, and others have.

(1) Y, Yy Yy 48R F A 7 T 5 i 44 O MR K BB IR EE s Y, Yy, Y 43 2R FIB A A 7 3 B 63 2417 TR
DRFRKBIBRE. (2) PFRRFIKE, DP FR7RIHK BB, PDM 7R B i KK, JASW SRR W) IR 25 - R B2, SSW R = LR,

PR 3R H B RKH A

Note: (1) Y,, Yy, and Yy respectively represented predicted penetration depth by regression method, K, Yyand Yr respectively represented predicted

penetration depth by stepwise regression. (2) P represented precipitation, DP represented days, PDM represented daily maximum precipitation, IASW repre-

sented initial average soil water content, SSW represented surface average soil water content, and PR represented daily average precipitation rate.
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Table 2  Correlation coefficients between the observed and

the predicted values for the penetration depth
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Yanchi Xingren Tongxin

SR - T 1
Observed value: Predicted value 1

LA - T 2
Observed value: Predicted value 2

THOAE 1: TAE 2
Predicted value 1: Predicted value 2
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0.714"" 0.698" " 0.705" "

0.876"" 0.931"" 0.928" "
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Note: * * represented the significant difference at 0.01 level (bilater-

al).
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