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Abstract

Soil moisture monitoring and analysis is of great significance for guiding agricultural production and
developing scientific crop planting strategy. This paper selects the data of soil moisture content, rainfall
and temperature in the period from 2010 to 2021 at Yichang evaporation station, and uses the mathe-
matical method to analyze the soil moisture change law in a typical drought case in August 2022. The re-
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sults show that the inter monthly variation of soil moisture content is consistent with that of rainfall, and
it is significantly affected by air temperature in the summer high temperature period. The soil moisture
content is high in March to June, low in January, August and December, and the soil moisture content is
basically the same in January to February and September to November. The interannual variation is
mainly affected by rainfall. By analyzing and summarizing the changing law of soil moisture, it can pro-
vide guidance for agricultural production and hydrological monitoring.
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Figure 1. Variation of monthly mean soil moisture content and rainfall from
2010 to 2021 at Yichang evaporation station
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Figure 2. Variation of monthly mean temperature and evaporation 2010 to 2021

at Yichang evaporation station
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Table 1. Average soil moisture content by weight from 2010 to 2021 at Yichang evaporation station

* 1. EE&E KA 2010~2021 FRHTREEFAR

2010~2021 4FF 34 I i B2 7K E (%)

e 1]
10 cm 20 cm 40 cm LTy
1H1H 20.5 21.5 21.1 21.0
1A1LA 22.2 22.1 21.1 21.9
1H21H 21.2 223 213 21.6
2H1H 23.2 22.9 21.4 22.7
2H11H 21.3 22.1 21.1 21.6
2H21H 20.7 22.4 21.5 21.5
3H1H 21.5 22.5 22.1 22.0
3A1IH 23.9 23.5 22.4 23.4
3210 24.5 24.0 22.0 23.7
4H1H 23.4 24.0 22.0 233
4711 H 245 24.6 21.8 23.9
4H21H 26.3 24.7 22.1 24.7
5H1H 20.0 23.2 21.6 21.6
S5H11H 243 24.1 22.8 23.8
5H21H 24.3 24.8 22.4 24.0
6 H1H 23.1 24.9 223 23.6
6 H11H 23.2 24.8 22.9 23.7
6 H21H 23.8 24.6 233 24.0
7H1H 23.1 243 22.9 23.5
7H11H 24.4 24.6 23.2 24.2
7H21H 23.2 24.4 22.9 23.6
8AI1H 20.4 22.0 225 21.5
8H 11 H 21.0 223 23.0 22.0
8 H21H 20.7 21.7 23.1 21.6
9H1H 20.7 23.5 22.6 222
9H 11 H 19.8 22.6 21.5 213
9H 21 H 20.7 22.7 21.8 21.7
I0H1H 21.5 23.5 22.5 22.5
104 11 H 19.9 21.6 21.7 21.0
10 421 H 22.1 22.0 21.2 21.8
1mMA1H 222 22.6 213 22.1
1MA11H 21.7 22.6 21.3 21.9
11 A21H 22.7 22.8 21.5 22.4
12H1H 22.2 22.7 21.1 22.1
127110 20.1 21.9 213 21.1
12 421 H 19.8 20.8 20.1 20.2
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Table 2. Monthly mean soil moisture content by weight from 2010 to 2021 at Yichang evaporation station

2. HEE LI 2010~2021 £AFHTIEEESKE
2010~2021 F T4 13 5 B 5 /K (%)

JER: s I B P T A (mm)
10 cm 20 cm 40 cm 14
1A 20.8 21.7 21.2 21.3 23.0
2 A 22.1 22.7 213 22.1 275
3A 23.6 23.6 22.0 23.2 61.2
4 H 24.7 24.6 22.0 24.0 98.7
5H 23.4 24.3 22.3 23.4 133.1
6 H 23.7 24.9 22.8 23.9 175.8
7H 23.6 24.7 23.0 23.8 218.5
8 H 19.8 21.3 22.4 21.0 168.4
9 A 20.4 22.9 22.0 21.7 98.7
10 H 21.2 22.4 21.8 21.8 84.0
11 H 222 22.7 21.4 222 46.5
12 A 20.7 21.8 20.8 21.1 13.7

B 1~ 2 fide 1~3 2 I, RFEIGREER LI A bR 8 SRR W E ARG AAL. Hd, ®REH
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i, M 3~7 A LIS AR B - NS 6 A T S KRN A EIEME, 10 cm. 20 cm. 40 cm
R I IR B S KE RN 23.6%. 24.8% 23.0%. 23.9%. 7~12 HHrBEMEIZ AR, HEHEE KR
SN - BIFF - F2oE - NS, 7 AN TR, W ERFIEE 2190 mm, 295 SERENER
19.1%, BMEGnt, M 7 A0 FFaE Sk RMNE DAL, ZXREFEN 7. 8 A AIRIAR A& FHEEX, 8
L 28 R B A B A AF IR IX . 8 H i TS /KB ER A HAKME, 10 cm. 20 cm. 40 om JHE2k- P31 L1 E
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Fo BN 12 Af)E, MWEBHIAFERMIE, R, 2R, LIRS /KRG RFK.

3.2. SFBRESTHR

Sy LA S K BRI F B R F R W AT LIS SRR AL, REUE B 2R R T 2010~2021
SR SFERS BE, B G TR E] 10 cm. 20 cm. 40 om LR T H) 05 B RS KR AN R AR T 1 bR
W, JFH AR 2. VLK 3 K 3~E] 4,

B 3 B 3~1& 4 A 50, BB T RIS K SR AEPRAR A SZ PR B2 35 . 2019 SEBER &4 829.0 mm,
PP IME D 27.8%, I 12 S RAA . KR 3385 /K R A2 IR KSF, 10 emy 20 em. 40 om f 3 4;
44 - 38 F B KR 3 BN 19.3%- 20.8%- 20.0%- 20.0%, b2 T EIE 2 iR/ 13.7%- 10.8%- 9.2%- 11.5%.
2020 FEAEREN N 1770.8 mm, HCPIME R 54.1%, 2T 12 FERUEAE o AH R 1 F 308 55 7K R A0 2 [F) T e i 7K
*F, 10 cm. 20 cm. 40 cm KEEL VI BIRE BB KE AN 29.3% 27.0%. 21.0% 26.4%, HLZEFEE T

DOI: 10.12677/jwrr.2023.122022 194 TK YR 5T


https://doi.org/10.12677/jwrr.2023.122022

BE KRG 2010~2021 IS AU A

TR 30.7% 15.6% 4.3%. 16.4%.

N
[ N -1

A} B f 7K & /mm

THEREKEY%

_—
N ©

—_
w

&Y&\&&Y&%&\y,\v&&&v&\&

N G 9 N
OGN ¥

&
N I I M M S M M M SN
e B PEAKE  —8—10cm —4—20cm —¢—40cm —@— 3%

Figure 3. Variation of annual mean soil moisture content and rainfall from
2010 to 2021 at Yichang evaporation station
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Figure 4. Variation of annual mean temperature and evaporation 2010 to 2021
at Yichang evaporation station

4. BEELIE 2010~2021 EELHKREREZLAETK

Table 3. Annual mean soil moisture content by weight from 2010 to 2021 at Yichang evaporation station

3. BEXR AN 2010~202]1 FEFITIETESKER
2010~2021 P -3 H & 5 7KK (%)

E Ay ﬂzﬁéfﬁi(mm)
10 cm 20 cm 40 cm P14
2010 £ 21.9 21.6 20.2 21.4 1186.9
2011 £ 23.6 23.9 22.0 233 1083.5
2012 £ 24.5 24.7 233 243 911.2
2013 £ 242 24.7 23.8 243 1228.9
2014 £ 25.2 25.7 24.4 25.2 1023.1
2015 4 19.6 22.1 22.6 213 1046.3
2016 4 20.2 21.3 22.2 21.1 1492.7
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Continued
2017 4F 16.4 19.3 21.6 18.8 1155.7
2018 4E 18.5 21.2 21.4 20.2 1064.2
2019 4F 19.5 20.9 20.1 20.2 829.0
2020 4F 29.0 26.7 20.9 26.1 1770.8
2021 4F 23.6 25.0 21.1 23.5 995.6
4.2022 5 8 R EBRBISHR
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AR S . ACLLE BT 2022 4 8 H HILKFAE N BIRET 8T
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2010 £, N 42.1°C, MAH 15 HERESIRES] 42.4°C. 2010~2021 #4E 8 H BilMEmEWE 5 s, LA
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Figure 5. Cumulative rainfall in August 2010-2021 at Yichang evaporation
station

5. HEZR LI 2010~2021 &4 8 BEtERNE

Table 4. Drought classification table for representative soil types

F 4. KEMDRXBNBHEFRS T

. . Hath &
Rt SNl LA .
EEIER RETR HhEF R HETH
sE 10.0~13.0 9.0~10.0 7.5~9.0 <15
s+ HE T /KE%) 14.0~17.0 12.8~14.0 10.5~12.8 <10.5
K+ 18.0~23.0 16.0~18.0 13.0~15.0 <13.0
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