5 ) 7K O E i Vol.45, No.5
10 H Bulletin of Soil and Water Conservation Oct., 2025

SF:
&
g
&

MALEX TR HT X L EkS
NSRRI

YL, EHMAR, F AL, HE P, AEHE, R £, BFE
(1.3 BRI R 2% Mo ¥ 5k i~ Be , T K 4013315 2. qalﬂ% o R 4% 0 3 ﬁﬁ&ﬂcﬁﬁﬁﬁfn K 400714
3. E B 2EBE B s RS, ?Iw\ R At 211135; 4. T BT HL R A A 4R B8 U5 8 A W B, T ER 401147)

M OE: (AW BRI A A 0 R 50K 5 AR HERR 152, iR XK £ AR RS 4 iR R )
PRALRL 2 RHE . [k ] MR R0E I T ARk A B M 4R AR Hb | R K b R R b S 6 A i R O =X
A £ 38 (9 K 43 A B R AE , 932 F Philip B2 | Kostiakov #7  Horton 5 %1 il Mezencev 45 4 Fil 155 B A% 481 7K 43
AB R, WA LR 7 20T 09 R 3K 5 A B RRE 22 55 BRI R SR 0 A B MR Y B
Wi, [4558 ] OLLERBIIR P28 KR E Ko A B A0 3.50~41.93 mm/min, 2.03~28.37 mm/min,
1.28~17.15 mm/min, 3X 87K 43 A 38 45 AE (8 76 A 6] 3t R 05 20 19 22 585 26 B0 « P ot ™ 48 s > i A >
K > B > FE A M @ Kostiakov A5 AU A5 40 2T 52 A 78 3 A8 1 8501 B A L 78 6 A+ b AR O 20 B R R
0.91~0.99, il Horton Fl Mezencev 1% 78 /3 51| 3 45 45 400 55 iy R A6 A b £+ HE (9 K 4 A B 3 B, R* 435120 0.93,
0.91, Philip # AU LT HEK 43 A8 1 BRI RSCRK8 2% 3 O S M 213K 43 A 3B RR A 1Y 1 28 R R A 45 4E B & FL
B | E SRS K R B RS B STER 4 B R 25.80%~32.30%,19.20%~21.20% 1 16.30 % ~20.70% .
(5518 ] AN L A 7 AT ALK A AB MR AF R 25 5 Hovh b 380 A B PR RR LT . BRI K £+
A el o R vl S it AR PR AR R i A £ X A P L R A K A B PERE .

KB 48E; koSNNS, THFAFRK; NisER

M ERARIRED: A X EHE: 1000-288X(2025)05-0135-09 RESES: S152.7

SRS E YN, PR, B, S X A R T 2O R K A R s [T K AR
il 4% , 2025, 45(5) : 135-143. Feng Kaiyue, Li Jinlin, Wei Jie, et al. Effects of land use patterns on water
infiltration in red soil region of southern China [J]. Bulletin of Soil and Water Conservation, 2025,45(5) : 135-
143. DOI:10.13961/j.cnki.stbeth.2025.05.029; CSTR:32312.14.stheth.2025.05.029.
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Abstract: [Objective] The impacts of the land use patterns on the water infiltration in red soil regions were
studied to provide a scientific basis for soil and water conservation as well as land use planning. [ Methods] A
double-ring infiltrometer was used to quantify the water infiltration characteristics in red soils under six land use
patterns: forest land, shrubland, grassland, peanut cropland, maize cropland, and bare land. Four infiltration
models (Philip, Kostiakov, Horton, and Mezencev) were used to simulate infiltration process. The differences in
the water infiltration characteristics were compared among the land use types, and the influence of the physical
properties of the soil on the water infiltration capacity was systematically investigated. [ Results] @ The initial,
average, and steady infiltration rates of the red soil ranged from 3.50 to 41.93, 2.03 to 28.37, and 1.28 to

75 B 81 : 2025-05-12 &8 B #5 : 2025-06-26 % A B #5:2025-06-27

RENTE : b E R4 B i A s R e 5 L T (A 28 TR LTSS A el R 'ﬁ%z%“fi%:q:ﬁﬂ?ﬁlilz#ﬂ: (XDA0440202) ; FE %K H 2k #l#
FL 4 T H ¢ A B 5 R 0 £1HE AR TN it 3K SOk AR S ) S RULE 9% 7 (42077012) ¢ LE R T LTI A R E W e S L
(42477323),

F—1EH G YLB1999—) , & (DU , INVE & BT A, 858 48 0F 58 7 180 o R i 57K £ 04 4% . Email: feng_kirakira@163.com .
BEES I 1991—) B (OB, ERTH A, i+, BhEROFSY 01, E 2R + 562 ol 5K - R F5F5Y . Email: chinlin_lee@sina.com.



136 pi s U E SR 45 %

17.15 mm/min, respectively. The water infiltration capacity decreased as follows: forest land > bare land >
shrubland = maize cropland > grassland > peanut cropland; @ The Kostiakov model most accurately simulated
the red soil infiltration processes among the four models, with an R? ranging from 0.91 to 0.99 for all land use pattern.
In contrast, the Horton and Mezencev models were particularly accurate in modeling the water infiltration of
grandland and peanut cropland, with R? values of 0.93 and 0.91, respectively. The accuracy of the Philip model in
modeling the water infiltration was relatively low. @ The key physical factors influencing the water infiltration were
the noncapillary porosity, natural moisture content, and clay content, which contributed 25.80% to 32.30%,
19.20% to 21.20%, and 16.30% to 20.70% of the total water infiltration capacity. [Conclusion] The water
infiltration capacity of red soils varies widely across different land use pattern, with that under forest land being the

highest. Certain agroforestry practices should be implemented to increase the water infiltration capacity of

agricultural red soils to conserve soil and water.

Keywords: red soil; water infiltration; land use pattern; infiltration modeling
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Table 1 Elevation, slope, and vegetation cover characteristics of sampling sites
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Table 2 Soil physical and chemical properties under different land use patterns in experimental sites
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Fig.1 Red soil water infiltration characteristics of different land use patterns in experimental sites
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Table 3 Red soil water infiltration characteristics indicators under different land use patterns in experimental sites
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Fig.2 Relationship between water infiltration characteristics and physicochemical properties of red soil
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U TP . Horton #5545 R W], e {H K 0.56~
2.06, v bR A 51 A B R, B A R I U
e, Horton B 8I /r 4 e {2y 1.02~1.08, HAE AR 1
MR R B 22 RN . SR E AL 4 ROk
B MCHL 0 A B R T B, R M, AR OK M
HER R R A A 2% . O | Philip
A UL 1 B AT, RFT RMISE 433l 24 0.49~0.62
F10.70~7.05, #1 H 1M 5, Philip B 81 X5 5 b F01 48 4= b
MBI B AT . AN TR A B B Bk &, Philip
AL R A B B BRSO 88 . Horton #5217
B R 3 B A4 48 4 900 4 0.76~0.93,0.87. i HE 1
T , Horton 5 B Xt 76 A= s + 38 A B2 300K B 411
Kostiakov 1 8 Xif AS [a] 4= M A1) A 7 28 A9 2038 0K 43 A

M7 P LK NS B ROR B % . XAl fg
s ol Kostiakov BRI 7E B2 2 20 B R By A8 3R
B T[] 1) 48 B30 98 ¢ R, T WG A5 213 A8 R AR )
I By Be A8 Ak e e B IS 0 22 0T s TR E I AR et
it B o 2080 R AL IR L ) s, EE 9 AR T2 oK 40 AE
WG By Be P A8 1 25 A . Philip B A 75 A5 40
TIEEE T T W)L B BB R B R
P X ] e R H AR B LK 3 A B i AR R 2%
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Table 4 Parameter fitting results and model accuracy
assessment of four water infiltration models

3R 5 5K

L

W
&

M N R EAHE KM #Ri

A 2319 6.72 271 152 646 7.89

Philip S 37.8513.01 2.88 3.72  9.11 18.08
LY R* 0.56 0.55 0.49 0.58 0.52  0.62
RMSE 7.05 2.73 0.70 0.74  2.09 3.13

¢ 1.02 1.04 1.02 1.08 1.08 1.03

Horton k 2.06 1.32 2.01 083 056 1.59
LR R*  0.89 0.90 0.93 0.76 0.91 0.85
RMSE 342 1.28 0.25 0.54  0.87 1.91

a 56.21 20.02 5.67 542 1591 25.19

Kostiakov & 0.24 031 021 0.36 025 0.32
LY R* 091 0.96 0.94 0.96 0.96  0.99
RMSE 3.19 0.76 0.24 0.23  0.61 0.45

a 4071 15.69 3.68 4.49 11.48 20.49

Mezencey b 0.47 056 048 0.70 051 058
LR R*  0.82 0.88 0.82 0.91 0.86 0.93
RMSE 4.40 1.39 040 0.34  1.11 1.28
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BB R A Yo AR . AR A R R,
WIH A B R FRE A B R WM SKEY 5IEE
LB B L 2 O A OE (p<<0.05) , TT ik B 4> )k
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B 45 #5525 o 25 DA G 8 4% - 1 O HE 5
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WFgE B A T Ol 1.2~1.5 g/em®i R SE A
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Fig.4 Comparison between actual observed values and fitting results with Kostiakov model
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BB ERW ., BERE, LHKISABERKK S
ARHEL = P > FE N> oK > o > AR, XS
EA Mg s AL, ST, SR K S
AB e EE R LA RS LB g . AR
AR CHbL A B R FA AR 3K AR R AR R AE K AT TR R
LB 0 45, 8 1 484 i E B A FLBR A Lt okt

MR AV 0 2 0 S IR AL T R AP, X 2 B
Yy i Bl 24 O 2 5 b LB B0 A T X W
Mo BRI K AB RS EA BRI R, &
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ABYEREREARS . AR, R oK LI A
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B, X AT AE R N B M SE AR R s As TR L
B, HE WG KA A, KRR AR A R A AR
LB B RS Sk U, b R O 20
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(1) £L3E0K 70 A8 1 e B8 = s F) F J7 Xy AR
FAEZ S IR A B R FREABHEER SFYAS
AR MK R R RAS BRI M >
B = P N> K b > B > A A b, R AT
A T XA RRA B R AR R EEES
(p<<0.05),

(2) Kostiakov 5 B 5 DA [a] £ 4o A1 F J7 30T 41
K o3 AN i R YRR ¥ 84, T Horton K AL A
Mezencev #5 BIAS 050 1 126 A= Hb + 87K o0 A B i 2
49 R A LA, Philip BRI LL 2T 3K 70 A8 i 12

(3) ZL3EAF B FLBE R B AR SRR
Wi HC 7K o3 A5 PR BE Y 2 B R X ) 46 A8
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