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Fig.1 The location of study area
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Table 1 Characteristics of soil moisture sampling sites

et g (o) A Ak (%) Wk (%) WHL (%)
MDA BB () Slope Clay Silt Sand
Sites Slope ..
position (~20cm 20~40cm 40~60cm 60~100cm 0~20cm 20~40cm 40~60cm 60~100cm 0~20cm 20~40cm 40~60cm 60~ 100 cm
1 5 ¥t 15.9 10.3 7.4 15.0 9.7 7.4 9.0 9.6 74.4 82.3 83.6 75.4
2 10 b 169 15.6 16.2 22.1 15.4 12.8 13.4 19.3 67.7 71.6 70.3 58.6
3 15 Yerp 18.5 20.5 18.0 32.6 10.5 10.9 9.7 17.8 71.0 68.6 72.3 49.6
4 20 P 23.4 22.2 18.5 13.5 15.3 14.7 15.4 11.5 61.3 63.1 66.1 75.0
5 25 Y 20.2 16.4 22.2 21.0 13.1 10.3 15.8 11.8 66.8 73.3 61.9 67.2
6 30 il 16.9 18.1 25.4 13.9 10.4 12.7 19.3 11.0 72.7 69.2 553 75.2
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122 #EARE  THESUKEHIE: (HYE Delta-  Duncan WA#FTEZE AL, BE/KF R P<0.05,
- N H A P 7 3 AT
e e 2 GERESH
; | T 2 7K B R A T 3 5 S W ) R A
FEHFELLT 10, 20, 30, 40, 60, 100 cm ~NA+JZE. 2.1 WRXFERYFIE
Wen H 3k 20194F 6 H 6 HZE 2019459 H 20 H . 2 AWFFEIX 2019 4EF 28 6 ~ 9 H FEMIE 4L,
Mg WA 2R R4 19:00, #5724 HAFEMN, ™5 £ IRAREN 57k, BIHFEMEN 906.7 mm, 16,
M—k . PR2/6 M5 i 338 5K s AR S K &, 7. 8. 9 FEW & 4 %l A 240.6. 350.7. 133.1,
AL (%) Fw, ORI TS /KE e 182.8 mm, & W 2= B[ N &= Y 26.5%. 38.7%.
A — W) o5 R R B 4 K R AL 14.6% F1 20.2% . WA EIL )R 3 Fbn1fERY, 24 h
TR RO . BRSO IX 2019 4F FR 2= % 19 800 FERIEAF 10 mm LR FRA/NFN, 10 ~ 24.9 mm FRH
JBD-2 RIFA=] AR S . et BlEREE HIFR, 25 ~49.9 mm KK, #id 50 mm K HEW .

PR 1 min K71, 2 FERN 0.0 mm, JEAIRIEAE AFSEIX 2019 AFF AR 6~ 9 AU/ & 320, PRl
Pk IS, KR 6K, 2R 40K, Xf RS2 50k

1.2.3  # AP R Excel 2010 Fil SPSS 20.0 %4 133.9 mm. 250 mm. 205.8 mm. 317 mm, GHIZR
S A S K R AT S 00, R Origin - FEFR ) 14.8%. 27.6%. 22.7%. 35.0%, WF5EIX
2017 BT BB 26, SR A Surfer 11.0 3445 + 2019 FFH /NI A AR, (HRER/DN, KM
I Z H & KT Kriging ( 5THA% ) RIA{E. TN R A CRAG, HNREERK, HlBad—Fm
s & B AR S MR s, TR E R TR LA AR I B R A
b2, A ZEaitfrER R EneE, H

w2 MEWEHEE

Table 2 The characteristics of rainfall events

R TR UL WERN i (mm )
Hi Rainfall times Rainfall
Month /N I K BW AR /N P K SRR AT
Light rain Moderate rain Heavy rain Rainstorm Rainfall events Light rain Moderate rain Heavy rain Rainstorm Rainfall events
6H 8 4 1 1 14 23 65.8 40 111.8 240.6
7H 12 6 1 23 56.3 109.7 1324 51.8 350.7
8H 6 2 0 1 9 33.8 27.1 0 722 133.1
9H 6 3 1 1 11 20.8 474 334 81.2 182.8
6~9H Rt 32 15 6 4 57 133.9 250 205.8 317 906.7
22 FRETIRH 5K 5 E T LAFE e HLRE KB, 4 12 RIS K g R AR [H]

& 2 SR AS TR B 4 38 5 K it B 3 - R TR B A I, AP AAACHER], ZEBFZE AR, 10 ~
(AR S E R I . PR s, IS K R 30em LEEKERREZERYG (4) I A=
By SR, R B SKEAM R, N 9 A EHOKRITHY, BEA 9 AJE, IRFIH R
B2 RTLAE Y, 6 3R Y 398 5 /K Bl 1) 1) A A BHC IR, T 3OK 280855, R 9 H e &
R ELAA AR, TR A BB, (1) 6 KT8 H, £12HHESKEF .

WIZ 6 HIK K - HK A IE, W EZE, 6 ASTA) G B 4 5 K i Bt A JR) B ZE AR S T], 0 ~
#1 0~ 60 cm + )2 HIESIKBEIARIKT 7%, biE 10 em +HEK M EHL L, RYI0~ 10 cm HIES
MEW I A, B KEZ Wi m, (MR TarS KX PR N A s B fee i, 0k R T R e 114 ik
KEAK, 0~ 60 cm + )2+ 55 K B ALY F5 7 RS, HESKEAE 7 A 22 HAEARRIERKE,
3.10% ~ 11.24%; (2) 7 A¥IZE 8 A hf) k5K AT 12.60% ~ 31.23%, 10 ~ 30 cm + 35 /K =k 5h
SRR T, 7 H Bk e, BB R A XTI, B I [ 4EREFE 5% ~ 13% fidi o 30 ~
350.7 mm, 52 HIESKEHRESE; (3) 8 H 60 cm TIEEKESFELMEL, RV 30~ 60 cm )7
A& 8 JK R EHUKEFES], XA AR IS KA NS, RIS LA, ©
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Fig.2 Contour map of soil moisture content at different slopes
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Fig.3 Moisture content and its coefficient of variation in Purple Soil profile
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Fig.4 The difference in moisture content at the same soil layer among different slopes
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Table 3 Correlation coefficient of soil moisture content at different depths of Purple Soil

AR FREL
THERE (cm) Correlation coefficient
i B

Soil depth ﬁffil 10 cm 20 cm 30 cm 40 cm 60 cm 100 cm
10 0.263" 1 0.636™ 0.581" 0.576™ 0.269™ 0.200""
20 0.108™ 0.636™ 1 0.480™ 0.521™ 0.440™ 0.545™
30 0.127 0.581" 0.480™ 1 0.766™ 0.520™ 0.329™
40 0.057 0.576™ 0.521" 0.766™ 1 0.598" 0.363"
60 0.012 0.269" 0.440™ 0.520™ 0.598" 1 0.738™
100 -0.014 0.200™ 0.545™ 0.329" 0.363™ 0.738™ 1

" BEMKE NP <0.05; * BEHIKF P <0.01,

3 it
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Moisture Characteristics of Purple Soil in a Seasonal Arid Area in the
Lower Reaches of the Jinsha River

XU Lu"?, ZHANG Dan", XIANG Yu-guo'?, CHEN Fan?, CHEN Yu-lan’, HUANG Tian-fang*

(1. Institute of Mountain Hazards and Environment, Chinese Academy of Sciences, Chengdu 610041, China; 2. University of Chinese
Academy of Sciences, Beijing 100049, China; 3. Tobacco Company of Liangshan, Xichang 615000, China; 4. Chengdu
Institute of Biology, Chinese Academy of Sciences, Chengdu 610041, China)

Abstract: Soil water is the limiting factor for agricultural production in seasonal arid area, so the study of moisture
characteristics of Purple Soil can help solve the eco-hydrological drought problem of cultivated slope land. Taking the
Purple Soil of cultivated slope land in a seasonal arid area as the research object, the PR2/6 soil profile moisture
analyzer was used to monitor soil moisture contents within 0-100 cm depths at 5°, 10°, 15°, 20°, 25°, 30° slopes in a
rainy season. The characteristics of soil moisture were investigated. The change of soil moisture content with time was
divided into four stages: soil moisture recovery period (from the beginning of June to the end of June), soil moisture
rapid replenishment period (from the beginning of July to the middle of August), soil moisture consumption period
(from the middle of August to the end of August) and soil moisture raise period (from the beginning of September to
the end of September). Soil moisture content was increased with the increase of soil depths. The soil moisture content
had a significant difference and correlation among different depths. The soil moisture content in six sites all appeared
the maximum at 100 cm depth with the range of 19.67%-33.82%, while the minimum mostly occurred at 20 cm depth,
ranging from 3.07% to 11.71%. The coefficient of variation (C.V.) of soil moisture content decreased with the increase
of soil depths. The C.V. was the largest at 10 cm depth, ranging from 8.67% to 56.28%, but was the lowest at 100 cm
depth, ranging from 0.68% to 14.76%. The soil moisture content generally decreases with the increase of slope. The
soil moisture contents within 0-60 cm depths were higher at the 10° slope than those at the other slopes, ranging from
12.20% to 20.40%; the soil moisture contents within 0-100 cm depth were relatively low at 25° slope, ranging from
4.28% to 19.22%. Both rainfall and slope have significant influence on soil moisture content. With the increase of soil
depth, the influence of both rainfall and slope on soil moisture content decreased. These results were of great
significance for the efficient use of water resources and the improvement of agricultural productivity of cultivated
slope land in seasonal arid areas.

Key words: Rainfall; Soil moisture content; Purple Soil; Seasonal arid area
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