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Ratio statistical diagnostic model of soil moisture. ZHENG Hong-yan', DING Jian', HOU
Xian-da®, HOU Yan-lin'**, MI Chang-hong', HUANG Zhi-ping', LIU Shu-tian'>, WANG
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China ; Key Laboratory of Environment Change and Resources Use in Beibu Gulf ( Guangxi Tea-
chers Education University ) ; Guangxi Key Laboratory of Earth Surface Processes and Intelligent
Simulation ( Guangxi Teachers Education University) , Nanning 530001, China).

Abstract ; The principle and modeling method of ratio statistical diagnostic model of soil moisture
based on time-period precipitation and initial soil water content were introduced. Models were es-
tablished by the data of 87 monitoring sites in 23 counties in 7 provinces during 2012-2014, and
validated by the data of 2015. The results showed that the ratio statistical diagnostic model had
high qualification rate ( >80% ) in diagnosis and prediction. The main reason for the high qualifi-
cation rate of diagnosis and prediction was that the model parameters were the results of data min-
ing, not determined by human. Daily time series model can predict daily soil water. The results
indicated that the ratio statistical diagnostic model could be used alone as a soil moisture diagno-

sis model.

Key words: soil water content; precipitation; time interval model ; daily time series model ; veri-

fication.
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SN RESL T FRG, kFE R1 HRETERTER 620801J001 M S H A H1E
FHsZ0m K 73 i 3R (AnFE R i MR 22 L H A8 Table 1 Original data of 620801J001 monitoring site in

Pingliang, Gansu Province

RS HESL AR BRI 7 AOREAT R HURTE 2 Ty R RE JNFKE Tl kR R L
R ik, g Nk B AR 5 T i 4 (days) (P (%) (P;)(mm) (P, ) (mm)
B DHOREC IO R B A b g, D0 e e
ﬁﬁﬁ?ﬁ@ﬂ‘,ﬁ@ﬁﬂ??ﬁrﬂjﬁﬁ,?Jﬁ?ﬁgﬁ%%mﬁ 2012-05-07 14 14:50 33:35 31:34
Al a2 — N IX S 2R A HEEEH T 2012-06-08 32 15.05 34.62 50.52
AR O M X FRR S 1O ), RS e 20020 © o e Bl
A 2012-07-03 10 19.57 45.01 60.20
N o 2012-07-23 20 19.92 45.82 35.30
A BTN ) FUAE ST T2 S0 112 Wik 2012-08-08 16 20.54 47.24 16.36
R A % g P 2012-08-22 14 20.05 46.12 75.04
""E:J\J? %j{]‘%ﬁ{f&,\ﬂjkﬁo P T 1y Hﬁ% Ei 2012-09-07 16 21.95 50.49 57.66
KW P,y /Pi=a - Pi+b - P o+c, E5HI 2012-09-23 16 21.92 50.42 29.06
SCHTAT R B G TR AN R 0 2 R AR 5 3 & K 2012-10-10 17 21.68 49.86 33.17
. . N 2012-10-23 13 15.22 35.01 9.93
AR B . ; 0 H[ 25 .
AR, E%E{Xﬁ P, - P, [y e AR 22 1A 1 2012-11-10 18 14.96 34.41 2.48
AR SEG LT R IR A — (R AR5 2013-03-10 - 12.68 29.16 -
R R DA & R, SR 7 i 2013-04-10 31 10.36 23.83 6.41
# 2013-04-25 15 12.91 29.69 24.95
ATl 2013-05-10 15 11.85 27.26 12.55
ol i 2013-05-24 14 12.89 29.65 48.84
1 HRETTE 2013-06-09 16 11.99 27.58 33.16
N . 2013-06-25 16 23.38 53.77 89.46
L1 é&jﬁﬂédﬁ 2013-07-18 23 24.41 56.14 165.43
A S I B R MR T K A 4 [ A 2013-07-25 7 24.44 56.21 13.97
1 Wa I ) KA (http - //123.127.160.49 . 8080/ ;giig:” 18 24.31 5591 106.28
N .. -08-26 14 24.00 55.20 37.24
mm/login/login.jsp) o - S A N B A A 2013-09-11 16 18.48 42.50 111.06
W ENAAE R B, — B 15 dE 1 IRk HIES 2013-09-22 11 17.88 41.12 22.71
KA 349 0~20 il 20~ 40 cm PR (AY FLEF 0~ 20 2013-09-30 8 18.35 42.21 30.48
» e s — 2013-10-09 9 14.10 32.43 0.39
em FHE ) D 12 7K 2 A 5 30 0 W 0 o5 A8 1) 4 s 2013-10-21 12 16.53 38.02 16.32
W 5E B IR TR . FRK BB R DO 1 [ 5 2013-10-29 8 14.58 33.53 0.08
e e g b A P 2013-11-12 14 15.66 36.02 14.14
b E S5 0 3R A5 0 D s b B R R K = 0 B P 014.03.18 ~ 1341 2084 -
(http ://data.cma.cn/) , 2014-03-27 9 12.29 28.27 0.09
FHF AL A3 HT 56530 1 W 5 87 A, A K 2014-04-07 1 14.31 32.91 9.21
. bk 2 A P 2014-04-17 10 25.33 58.26 10.20
AL AR 3 A8 T X 6 ERUDERTLE!A 2014-04-28 1 23.70 54.51 57.91
HIX A HR A 2 B T X 13 AW s AR b X 2014-05-10 12 15.70 36.11 402
NZEHIX 5 A M B T X 19 AW L PS4 2 2014-05-20 10 13.93 32.04 0.50
: . 2014-05-30 10 13.22 30.41 6.30
BT K16 AN R 3 AR T X 14 4 2014-06-11 12 12.13 27.90 3.92
Wa s e B X AT R 4 3 B T LXK 7 A 2014-07-07 26 13.15 30.25 43.76
JEE 4 R T X 12 A WIS (R AR 2014-07-23 16 12.85 29.56 24.46
2014-08-14 2 13.93 32.04 16.82
N Ay £ NI\ Sy —H= LN Y =3 V)
JME—=BAERY A ) o O T 45 A 2014-08-29 15 15.10 34.73 64.65
G EE H DL H R A T BT R X 620801J001 Wl £ 2014-09-28 30 24.07 5536 201.00
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J), ik 1 iR,
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F2 HRAFTERHER 620801J001 M55 2012—2014 &£ EFAIE LLESIT AR BRBTNLER (%)
Table 2 Interval results of ratio statistical diagnostic model before and after irrigation for 620801J001 monitoring site in
Pingliang of Gansu Province during the period of 2012-2014 ( %)

Wl S ESCETT EOECIE MEERES NS || e p SMME  EECETT SOECR RS RS
W EE BUNEOREME WK EE BUNE  REE
2012-04-09 13.34 - - - - 2013-09-22 17.88 17.87 -0.01 17.60 -0.28
2012-04-23 13.13 14.29 1.16 14.00 0.87 2013-09-30 18.35 17.98 -0.37 17.81 -0.54
2012-05-07 14.50 14.95 0.45 14.83 0.33 2013-10-09 14.10 16.64 2.54 16.13 2.03
2012-06-08 15.05 16.76 1.71 16.79 1.74 2013-10-21 16.53 15.07 -1.46 14.82 -1.71
2012-06-23 12.04 15.56 3.52 15.26 3.22 2013-10-29 14.58 15.80 1.22 15.34 0.76
2012-07-03 19.57 15.06 -4.51 15.16 -4.41 2013-11-12 15.66 15.30 -0.36 15.02 -0.64
2012-07-23 19.92 19.05 -0.87 18.91 -1.01 2014-03-18 13.41 - - - -
2012-08-08 20.54 18.12 -2.42 17.75 -2.79 2014-03-27 12.29 13.96 1.67 13.59 1.30
2012-08-22 20.05 21.78 1.73 22.11 2.06 2014-04-07 14.31 13.50 -0.81 13.22 -1.09
2012-09-07 21.95 20.53 -1.42 20.65 -1.30 2014-04-17 25.33 14.96 -10.37 19.59 -5.74
2012-09-23 21.92 19.54 -2.38 19.30 -2.62 2014-04-28 23.70 22.29 -1.41 22.44 -1.26
2012-10-10 21.68 19.79 -1.89 19.60 -2.08 2014-05-10 15.70 18.27 2.57 17.65 1.95
2012-10-23 15.22 18.27 3.05 17.79 2.57 2014-05-20 13.93 15.38 1.45 14.95 1.02
2012-11-10 14.96 15.20 0.24 14.80 -0.16 2014-05-30 13.22 14.55 1.33 14.22 1.00
2013-03-10 12.68 - - - - 2014-06-11 12.13 13.98 1.85 13.65 1.52
2013-04-10 10.36 13.69 3.33 13.38 3.02 2014-07-07 13.15 14.57 1.42 14.55 1.40
2013-04-25 12.91 12.39 -0.52 12.26 -0.65 2014-07-23 12.85 14.70 1.85 14.53 1.68
2013-05-10 11.85 14.08 2.23 13.82 1.97 2014-08-14 13.93 14.19 0.26 13.97 0.04
2013-05-24 12.89 14.50 1.61 14.51 1.62 2014-08-29 15.10 16.88 1.78 17.03 1.93
2013-06-09 11.99 14.82 2.83 14.72 2.73 2014-09-28 24.07 23.69 -0.38 25.08 1.01
2013-06-25 23.88 16.01 -7.87 16.32 -7.56 2014-10-09 22.35 21.28 -1.07 21.28 -1.07
2013-07-18 24.41 29.30 4.89 30.97 6.56 2014-10-19 21.04 18.69 -2.35 18.24 -2.80
2013-07-25 24.44 19.03 -5.41 18.54 -5.90 2014-10-27 19.38 17.53 -1.85 16.94 -2.44
2013-08-12 24.31 25.48 1.17 26.33 2.02 2014-11-07 18.30 17.59 -0.71 17.17 -1.13
2013-08-26 24.00 20.64 -3.36 20.48 -3.52 2014-11-21 17.91 16.68 -1.23 16.18 -1.73
2013-09-11 18.48 25.64 7.16 26.54 8.06 - - - - - -
2.2 BHER P pg e s 25 R, AR SO R A 2014 R 2 HT

H1¢ 3 W] UL, A& H S A0 30 9303000 445 S v 0 o+
JITA WD T XoF 7 ) T 245 SR KA W D S 1 T
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0.11% , JINERESS B2 H AR [ 8105 7000 25 SR 1
#2R R 75.00% (H o KT 3% i 5 7K 2 ik b 1
A KT 5% T oK sE M 14, FEiRER
2.18% , Fe KR 2% 8.74% , /MR 0.25% , ] UL Jin
W5 ) B R TR 2548 T/
2.3 2015 FHUIN S5 R

I T 000 2 i o AT £ - AR 0
GEI B — USRI Y 25 SRR PR Z A 1 BRI 112
S5 5L T A8 5L T A S A A AR £

() 1y S 5 AR, 2015 AR AN S 5 e, F T
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DA LSBT AR 2015 AF 0 45
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TR RO A B S RIS 2 2015 4F FL(E G0k B
BRI 0 3% AR R 00 485 S e R 22 KT
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T 5% Gt K BRI H A 0 A4S, an S w522
INT 3% BTt B K AR A R T AR A, U L (B 22
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2.4 BIRIEHIE
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R3 HEAERTEK 620801J001 M5l & 2012—2014 F£EFISLLESITEZAERTNE R (%)

Table 3 Daily results of ratio statistical diagnostic model before and after irrigation for 620801J001 monitoring site in Pingli-

ang of Gansu Province during the period of 2012-2014 ( %)

asllS| T JREET EEEER IEEE RS || M H STME R REEER IS RS
e 2E{H TE  REE {E ZfH WA REME

2012-04-09 13.34 - - - - 2013-09-22 17.88 19.03 1.15 19.03 1.15
2012-04-23 13.13 14.27 1.14 14.01 0.88 2013-09-30 18.35 19.13 0.78 19.13 0.78
2012-05-07 14.50 14.97 0.47 14.84 0.34 2013-10-09 14.10 16.70 2.60 16.15 2.05
2012-06-08 15.05 16.76 1.71 16.29 1.24 2013-10-21 16.53 15.09 -1.44 14.81 -1.73
2012-06-23 12.04 15.50 3.46 15.20 3.16 2013-10-29 14.58 16.53 1.95 16.20 1.62
2012-07-03 19.57 15.53 -4.04 15.65 -3.92 2013-11-12 15.66 15.31 -0.35 15.02 -0.64
2012-07-23 19.92 18.20 -1.72 18.00 -1.92 2014-03-18 13.41 - - - -
2012-08-08 20.54 17.40 -3.14 16.84 -3.70 2014-03-27 12.29 13.95 1.66 13.54 1.25
2012-08-22 20.05 21.77 1.72 22.18 2.13 2014-04-07 14.31 13.52 -0.79 13.27 -1.04
2012-09-07 21.95 20.66 -1.29 20.86 -1.09 2014-04-17 25.33 15.03 -10.30 19.75 -5.58
2012-09-23 21.92 18.36 -3.56 17.96 -3.96 2014-04-28 23.70 22.54 -1.16 22.80 -0.90
2012-10-10 21.68 18.35 -3.33 17.95 -3.73 2014-05-10 15.70 19.43 3.73 19.20 3.50
2012-10-23 15.22 18.21 2.99 17.78 2.56 2014-05-20 13.93 15.54 1.61 15.07 1.14
2012-11-10 14.96 15.07 0.11 14.47 -0.49 2014-05-30 13.22 14.63 1.41 14.21 0.99
2013-03-10 12.68 - - - - 2014-06-11 12.13 14.01 1.88 13.62 1.49
2013-04-10 10.36 14.53 4.17 13.85 3.49 2014-07-07 13.15 15.48 2.33 15.21 2.06
2013-04-25 12.91 12.43 -0.48 12.22 -0.69 2014-07-23 12.85 15.76 291 15.48 2.63
2013-05-10 11.85 14.07 2.22 13.81 1.96 2014-08-14 13.93 14.99 1.06 14.57 0.64
2013-05-24 12.89 14.46 1.57 14.46 1.57 2014-08-29 15.10 16.86 1.76 16.99 1.89
2013-06-09 11.99 15.87 3.88 15.73 3.74 2014-09-28 24.07 23.19 -0.88 24.32 0.25
2013-06-25 23.88 19.44 -4.44 20.06 -3.82 2014-10-09 22.35 21.66 -0.69 21.66 -0.69
2013-07-18 24.41 28.58 4.17 30.45 6.04 2014-10-19 21.04 18.77 -2.27 18.33 -2.71
2013-07-25 24.44 23.19 -1.25 23.68 -0.76 2014-10-27 19.38 17.88 -1.50 17.46 -1.92
2013-08-12 24.31 21.48 -2.83 21.65 -2.66 2014-11-07 18.30 17.64 -0.66 17.25 -1.05
2013-08-26 24.00 21.39 -2.61 21.64 -2.36 2014-11-21 17.91 16.65 -1.26 16.29 -1.62
2013-09-11 18.48 25.96 7.48 27.22 8.74 - - - - - -

F4 HRELAFRERNERX 620801J001 MK 2015 4 LL{E S
ERNER (%)

Table 4 Prediction results of ratio statistical diagnostic
model of 620801J001 monitoring site in Pingliang of Gansu
Province in 2015( %)

B H SEME RFPBeT AFBtiR BHB BHR
I E ZfH e PfH
2015-03-10 17.59 - - - -
2015-03-18 17.89 16.01 -1.88 16.18 -1.71
2015-03-29 16.14 16.38 0.24 16.46 0.32
2015-04-08 16.85 17.38 0.53 17.43 0.58
2015-04-26 16.72 17.43 0.71 17.70 0.98
2015-05-06 16.71 16.16 -0.55 16.22 -0.49
2015-05-26 14.92 17.23 2.31 16.35 1.43
2015-06-12 1591 17.59 1.68 19.37 3.46
2015-07-10 14.75 17.93 3.18 16.68 1.93
2015-07-27 12.26 14.98 2.72 15.05 2.79
2015-08-07 12.41 14.08 1.67 14.10 1.69
2015-08-24 15.27 14.39 -0.88 15.26 -0.01
2015-09-12 18.24 17.73 -0.51 18.81 0.57
2015-09-24 19.63 18.06 -1.57 18.42 -1.21
2015-10-07 20.09 17.47 -2.62 18.26 -1.83
2015-10-29 19.73 19.35 -0.38 17.42 -2.31
2015-11-09 19.87 17.17 -2.7 17.36 -2.51
2015-11-22 19.89 17.13 -2.76 17.09 -2.80

x5 ILESITEREISHER

Table 5 Diagnostic results of ratio statistical diagnostic
model
ZWiT ZWIARRT A% SR
W 5% S A
L (%)
I B2 WA [ [l 5iE 76 87.36
2015 AEEHR I IE 78 89.66
ZHZWHEAR  F A5 72 82.76
2015 “FELHR IR IE 80 91.95

AR 87.36% F189.66% ; % H 2 W, 0 I A 4% 1
W 5By ) R 72 A F 80 A, B K R 4 il Ry
82.76%#1 91.95%

3 3 it
3.1 SN

T T FE PR B A il S B0 T X 4= 7
AN 23 AEL 87 AN ALATIZ WA R, LA
SIS M T5% UL O BERE FHPEAR i, 21
SRR N BRI ANZ HBIRS B G A% SR
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