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Tab. 2 Results of evaluation indicators for each model
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Fig. 6 The effect of model parameter changes on the shape of the soil water characteristic curve

VG BT ZE 0, ISR, X LK 4
LR IEARA RE W . U280, F{EE/IIT,
it 24 52 R BN BE U B 1T 5 28K 6, B fEEK
i, MR F-52 . X RWISHL 0, ] 1okt T
HARMAE . VGBS o MBH 0 ATES

B, X B HOK SRR IR BRI BN . S8 a
XK P FRFE R P B A TR . BN B R o
(el 2k ) A7 B 7R, LAY S HL o {ELIU 7
LI T I T S5 n XK FRIE I e 1 il Rk
TR . BUNOSE n (HS B0l 2 2 1

KEBGHA A 253



¥22% B2l @A ARARHCEEO

2024 4 4 A

WIENATTE N R ER G 2 AN [T S

BC A 280 0, R RSB, i 3Kk 4y
FRIEM L LR B85, S8 @, MSE R
BONBURS BT, X KRR 2R TR A K
¥, BC RIS 0, S5 &, MBH L XF 115
IR EEAE 26 O R IR R VG BRI 280 6, S50

o FIZE n, MAM, T BC AL EAN 4 BE vk %L, BC
PR S HL &, 78X+ HEK A3 RRAF #h 25 () o B A
S B[R] Bsf, 23 R 0] - 396 7K 2 R A il 2 A 43 B
WRIFAG . BN SR @, (B 3 Be s 22 V4%, TR
KISEL D, (B WIE 5B A58 .

10 1.0 'M L e S
0.9 09f 09F
%03 ; 0.8 ;‘Eé 08
W 0.7 F B3VG 25%~75% % 07| =VG25%-~75% 2 o7 L =VG 25%-~75%
& % W 0.7 % W 0.7 o
) I L5SIQR YT 1 I 1.5IQR PRI 1 T LSIQR Yy
R 061 — fifizk £ 06F = ik 206t =iz
osp MM osb o osp oW
T e A e S T e FEE

04 1 1 1 1 1 1 1 1 1 04 1 1 1
—100-75-50 =250 25 50 75 10 ’

VG BRIZHL 0, BUH L%
(2) VG BRIPERERI S 5K 0, 251k

1.0 1.0

&
B

| =3 BC 25%~75%

0701 1sQR pat by
K06 — hifugk £ 0.6 — ik
05+ : ?g{g 0.5+ * y"]fﬁ

~100-75-50 —25 0 25 50 75 10
VG HERISH o BUEIE /%
(b) VG BRI BERI S HL o 251k

W 0.7 F =2 BC25%~75%
I 1.5IQR WKL

o SR
1 1

0.4
~100-75-50-25 0 25 50 75 100
VG HERISH n BUEIER%
(c) VG 1ETIPERERES B n A5k

1.0

091 0.9 '% 0.9 -W
X ogt < 0.8} 08}
B

&

ﬁf 0.7 | B9 BC 25%~75%
) I 1.5IQR MK
K 0.6 — ik

o5k °
Rt

0.4
~100-75-50 -25 0 25 50 75 100
BC #RISH 0, BUETE /%
(d) BC BiAIMERER 4L 0, 251k

1.0
. *

0o M
&8t
) =3 Campbell 25%~75%
B 0.7 1 1 S1QP LN
S o6k — ik
’ - PIE
05F E’Fﬁﬁ
04 1 1 1 1 1 1 1 1 ]

=100 —75-50 =25 0 25 50 75 10!
Campbell #HEIZEL &, BUHTEE/%

(g) Campbell BIRIVERERESHL @, 21k

0.4 :
~100-75 =50-25 0 25 50 75 100
BC BIMZH &, IH L F/%
(e) BC BTIVERERIZ 4L @, 1L

0.4 L
~100-75-50-25 0 25 50 75 10
BC #iRIBH A BUETE F/%
() BC BB ERERIS41 1 281k

1.0 . .

. . * .
09
& 038
W 0.7 |~ =3 Campbell 25%~75%
b I 1.51QP LA HIFEIH
K06 — Hfizk
osk - PHME
: o SEE
1 1 1 1 1 1 ]

0.4 1 1
—100 —75 =50 —25 0 25 50 75 10
Campbell I ZH 2 WUEIE /%
(h) Campbell #EIPERERESEL 4 2510

7 HEBIMEERES ML (hihLk

Fig. 7 Variation curve of model performance with parameters

Campbell 2 RY () 280 &, TS K0 2 Ry % 0 B
ZH A SOKIMRERBE ARG B, Campbell
BRI S50 D, XK AT FFAE i e B B B 7 A T
BEPW, BNNSE o EME L 4T ),
MRS EL @, (ENd ik LI P . Campbell
BEH ) 2280 A WK SRR HE 2 0 R AT BB
BB ME S BN A BN 22, TR KNS5
A BN AR BE

3 &8

AHBFFEF VG, BC Fl Campbell 3% 3 4~ 151 AU )]
B T IR e SR g AN ) A g R b R ) - K 4y

* 254 KEFRZHAA

FRAE 2R, JF o0 b 1 3k S Ass AU 1y 38 Pk | RIS
WENRIR, 152 LT 458

MK E7, VG RRICEY) R 54 0.992, - Eqys
}10.006 cm’/em’) 75 $UA w8 VPR Z 4T VR 4 X Y £
K A3 FEAE M 2 TH A B LA RCR, T BC R
B (EY R R 0.972, -3 Egys 4 0.019 cm’/em’)
1l Campbell #4 8 (SF 1 R* Ky 0.984, S 1 Egus N
0.014 ecm’/em®) LA RO SR A 22

ARV R AN TA] 4 )22 O [R) A T A9 3 A
[l filhn: VG BRI T 16 F T + 3R JZ R 10, 20 1
35 cm +JZ4b, 1 Campbell #7518 3&E T + L )2
HI 5 em 4 24b; VG FBLRAEE + FUE AP + 454



R E N R LK A R R KRR AE B 4R

i P S, 17 Campbell £ RI7ESE BTRP - 250 T A
BORAIEAIVE . 2T BC AL, MAGZAZ AL

VG BRI S EY 6, i 5 AR T RLIDLE BE Y S
A HBUE RN B 355 36 3K R 2 /Y
FEARBI AL

IR VG BRI FEAR 5 K 7k
2 LRI TR A TERE, (EAT G 2 — 20 0 TAR:
Ok UE BB ) A g ZE 3t DX 03 R o H TR T
1o I K T R I 2 RO BIF ST EATHIRELD, 5%
LR B, S LI A7 AR 2 (0 R, DR e A e R
b 306 D7 UL S 6 UK e 8 B L AR AR
JKC R 1 R AR, SR T AR Rl 2R 2
BT IR AR YR AT A — RE DR 2 o B LAAE JA 2
PSS rp o X0 SR 2 00 B 2R A7 B AR A, I LA S 8
PEAT R0 RIS, XA R R A A AT, S e A
AR ADURG B8 , (A 75 85 A B 5 P T P

S 3

(1] 4R, BT, X P da. ARHFn e 0y TR RE M 4
I WFFE ], kAL 5K MR, 2015, 13(6):
1138-1142. DOLI: 10.13476/j.cnki.nsbdqk.2015.06.025.

[2] YU S, XU Q, CHENG X, et al. In-situ determination
of soil water retention curves in heterogeneous soil
profiles with a novel dielectric tube sensor for measur-
ing soil matric potential and water content[J]. Journal
of Hydrology, 2021, 603: 126829. DOI: 10.1016/j.jhy-
drol.2021.126829.

[3] AMORIM R S S, ALBUQUERQUE J A, COUTO E
G, et al. Water retention and availability in Brazilian
Cerrado (neotropical savanna) soils under agriacultur-
al use: Pedotransfer functions and decision trees[J].
Soil and Tillage Research, 2022, 224: 105485. DOI: 10.
1016/.sti11.2022.105485.

(4] 207, BROCHR, 413058, 45, JE TR — M & e 6
PRRSCRE TR Xof - 85 K i AU PR RE 2 BT (0] L,
2023, 55(3): 658-670. DOL: 10.13758/j.cnki.tr.2023.
03.024.

[5] CHEN K, LIANG F, WANG C. A fractal hydraulic
model for water retention and hydraulic conductivity
considering adsorption and capillarity[J]. Journal of
Hydrology, 2021, 602: 126763. DOI: 10.1016/j.jhy-
drol.2021.126763.

(6] wafBom, £, B, 55, BT RGT RN AkEAr 4 st
BRI G B BB AL T]. &+ 712, 2020, 41(9):

[7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

2953-2962. DOI: 10.16285/j.rsm.2019.2000.

CHENG H, WANG F, YANG G, et al. Prediction of
relative permeability from capillary pressure based on
the fractal capillary bundle model[J]. Applied Ther-
mal Engineering, 2024, 239: 122093. DOI: 10.1016/.
applthermaleng.2023.122093.
LT S8 o (T RAINE S5 3 | 78 118708 1) S wee £ 10
R HOKAYRIEDC R (7], HuEREL, 2021, 46(9): 3410-
3420. DOLI: 10.3799/dqkx.2020.345.
LIU C, LI B, TONG F, et al. Determination of soil-
water retention curve from a transient air-water two-
phase outflow experiment[J]. Bulletin of Engineering
Geology and the Environment, 2020, 79: 2109-2118.
DOI: 10.1007/s10064-019-01662-4.

IR, XA . eI P B T R B T
JELIT. 7K Bl 3E &, 2003(4): 394-401. DOL: 10.
3321/4.issn:1001-6791.2003.04.020.

FANG Q, REN X, ZHANG B, et al. A flexible soil-
water characteristic curve model considering physi-
cal constraints of parameters[J]. Engineering Geolo-
gy, 2022, 305: 106717. DOI: 10.1016/j.enggeo.2022.
106717.

ARIGEIHE, T A iR, SRNAD, 55 AL XS B 1 21 3R I
AR SR SRR 2 10 5 0 SRR e (0] 7K £
FR-F5RFST, 2024, 31(01): 105-116. DOI: 10.13869/j.
cnki.rswc.2024.01.003.

DIMITROV D D, LAFLEUR P M. Revisiting water
retention curves for simple hydrological modelling of
peat[J]. Hydrological Sciences Journal, 2021, 66(2):
252-267. DOL: 10.1080/02626667.2020.1853132.

YE Y, ZOU W, HAN Z, et al. Predicting the entire
soil-water characteristic curve using measurements
within low suction range[J]. Journal of Mountain
Science, 2019, 16(5): 1198-1214. DOI: 10.1007/
s11629-018-5233-6.

PETERS A. Simple consistent models for water re-
tention and hydraulic conductivity in the complete
moisture range [J]. Water Resources Research, 2013,
49(10): 6765-6780. DOIL: 10.1002/wrcr.20548.
ABKENAR F Z, RASOULZADEH A, ASGHARI A.
Performance evaluation of different soil water reten-
tion functions for modeling of water flow under tran-
sient condition[J]. Bragantia, 2019, 78(1): 119-130.
DOI: 10.1590/1678-4499.2017406.

KEBRGHA A+ 255


https://doi.org/10.13476/j.cnki.nsbdqk.2015.06.025
https://doi.org/10.13476/j.cnki.nsbdqk.2015.06.025
https://doi.org/10.1016/j.jhydrol.2021.126829
https://doi.org/10.1016/j.jhydrol.2021.126829
https://doi.org/10.1016/j.jhydrol.2021.126829
https://doi.org/10.1016/j.jhydrol.2021.126829
https://doi.org/10.1016/j.jhydrol.2021.126829
https://doi.org/10.1016/j.still.2022.105485
https://doi.org/10.1016/j.still.2022.105485
https://doi.org/10.1016/j.still.2022.105485
https://doi.org/10.13758/j.cnki.tr.2023.03.024
https://doi.org/10.13758/j.cnki.tr.2023.03.024
https://doi.org/10.13758/j.cnki.tr.2023.03.024
https://doi.org/10.1016/j.jhydrol.2021.126763
https://doi.org/10.1016/j.jhydrol.2021.126763
https://doi.org/10.1016/j.jhydrol.2021.126763
https://doi.org/10.1016/j.jhydrol.2021.126763
https://doi.org/10.1016/j.jhydrol.2021.126763
https://doi.org/10.16285/j.rsm.2019.2000
https://doi.org/10.16285/j.rsm.2019.2000
https://doi.org/10.1016/j.applthermaleng.2023.122093
https://doi.org/10.1016/j.applthermaleng.2023.122093
https://doi.org/10.1016/j.applthermaleng.2023.122093
https://doi.org/10.1016/j.applthermaleng.2023.122093
https://doi.org/10.1016/j.applthermaleng.2023.122093
https://doi.org/10.3799/dqkx.2020.345
https://doi.org/10.3799/dqkx.2020.345
https://doi.org/10.1007/s10064-019-01662-4
https://doi.org/10.1007/s10064-019-01662-4
https://doi.org/10.1007/s10064-019-01662-4
https://doi.org/10.3321/j.issn:1001-6791.2003.04.020
https://doi.org/10.3321/j.issn:1001-6791.2003.04.020
https://doi.org/10.3321/j.issn:1001-6791.2003.04.020
https://doi.org/10.1016/j.enggeo.2022.106717
https://doi.org/10.1016/j.enggeo.2022.106717
https://doi.org/10.1016/j.enggeo.2022.106717
https://doi.org/10.1016/j.enggeo.2022.106717
https://doi.org/10.1016/j.enggeo.2022.106717
https://doi.org/10.13869/j.cnki.rswc.2024.01.003
https://doi.org/10.13869/j.cnki.rswc.2024.01.003
https://doi.org/10.13869/j.cnki.rswc.2024.01.003
https://doi.org/10.13869/j.cnki.rswc.2024.01.003
https://doi.org/10.1080/02626667.2020.1853132
https://doi.org/10.1080/02626667.2020.1853132
https://doi.org/10.1007/s11629-018-5233-6
https://doi.org/10.1007/s11629-018-5233-6
https://doi.org/10.1007/s11629-018-5233-6
https://doi.org/10.1007/s11629-018-5233-6
https://doi.org/10.1002/wrcr.20548
https://doi.org/10.1002/wrcr.20548
https://doi.org/10.1590/1678-4499.2017406
https://doi.org/10.1590/1678-4499.2017406

¥22% B2l @A ARARHCEEO

2024 4 4 A

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

- 256 -

MATLAN S J, TAHA M R, MUKHLISIN M. As-
sessment of model consistency for determination of
soil—water characteristic curves[J]. Arabian Journal
for Science and Engineering, 2016, 41(4): 1233-1240.
DOI: 10.1007/s13369-015-1888-2.

GARG A, XING X, BORDOLOI S. Water retention
models for soils mixed with waste residues: applica-
tion of the modified Van Genuchten and Brooks-
Corey models[J]. Biomass Conversion and Biorefin-
ery, 2022, 12(11): 5059-5066. DOI: 10.1007/s13399-
020-00957-x.

NAKHAEI M, TAFRESHI A M, TAFRESHI G M.
A new approach in comparison and evaluation of the
overall accuracy of six soil-water retention models
using statistical benchmarks and fuzzy method[J].
Eurasian Soil Science, 2021, 54(5): 716-728. DOI: 10.
21203/rs.3.15-318569/v1.

T, BT, IS, &5 — bR A R AR XS
7 F AR B IS A T2 T]. B KR 5k
FBHE,2015,13(6):1114-1117,1150. DOIL: 10.13476/
j-cnki.nsbdgk.2015.06.020.

HEYDARI L, BAYAT H, SARMADIAN F. Spatial
relationships between the Van Genuchten soil-water
retention curve parameters and photosynthetic gas
exchange variables in a wheat field[J]. Soil and
Tillage Research, 2023, 234: 105850. DOI: 10.1016/j.
still.2023.105850.

NASTA P, VRUGT J A, ROMANO N. Prediction of
the saturated hydraulic conductivity from Brooks and
Corey's water retention parameters[J]. Water Re-
sources Research, 2013, 49(5): 2918-2925. DOI: 10.
1002/wrer.20269.

BCGERs, F—ai, Eahay, 58, AR AR R0
THEK I WAB AL K 12 28] VAR AR
PR E e (A ARBE A RR), 2022, 50(5): 146-154.
DOI: 10.13207/j.cnki.jnwafu.2022.05.016.

WU S, MA D, LIU Z, et al. An approximate solution
to one-dimensional upward infiltration in soils for a
rapid estimation of soil hydraulic properties [J]. Jour-
nal of Hydrology, 2022, 612: 128188. DOI: 10.1016/].
jhydrol.2022.128188.

KB, A KT, AN T, ST R R e AR A
fRLT]. Bl25E R, 2015, 60(32): 3048-3056.

FURESH, 55, X4, Km i b A s 48 K 3K E)

KRR G &A A

[27]

(28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

FE = A ], mKALTE 5oKRIRHL (930,
2021, 19(1): 103-110, 167. DOIL: 10.13476/j.cnki.ns-
bdgk.2021.0010.

JaKG, ST, a4 RTTIR IX R R
AR Al = T (0], R KL IR Sk R (b b
), 2022, 20(5): 1027-1040. DOI: 10.13476/j.cnki.
nsbdqk.2022.0102.

SCh, E—T, ik, G5 AU R AR R X
IR 1 3K SCRAE 3B L] k)1 -, 2013,
35(4):929-937.

ZENG C, ZHANG F, WANG Q, et al. Impact of
alpine meadow degradation on soil hydraulic proper-
ties over the Qinghai-Tibetan Plateau[J]. Journal of
Hydrology, 2013, 478: 148-156. DOI: 10.1016/j.jhy-
drol.2012.11.058.

JOSLIN J D, WOLFE M H. Disturbances during
minirhizotron installation can affect root observation
data[J]. Soil Science Society of America Journal,
1999, 63(1): 218-221. DOI: 10.2136/sss2j1999.0361
5995006300010031x.

LI H, SONG W. Spatiotemporal distribution and in-
fluencing factors of ecosystem vulnerability on Qing-
hai-Tibet Plateau[J]. International Journal of Envi-
ronmental Research and Public Health, 2021, 18(12):
6508. DOL: 10.3390/ijerph18126508.

XIA M, JIA K, ZHAO W, et al. Spatio-temporal
changes of ecological vulnerability across the Qing-
hai-Tibetan Plateau[J]. Ecological Indicators, 2021,
123: 107274. DOI: 10.1016/j.ecolind.2020.107274.
MILLY P C D. Estimation of Brooks - Corey param-
eters from water retention data[J]. Water Resources
Research, 1987, 23(6): 1085-1089. DOL: 10.1029/
WR023i006p01085.

KRISTO C, RAHARDJO H, SATYANAGA A. Ef-
fect of hysteresis on the stability of residual soil
slope[J]. International Soil And Water Conservation
Research, 2019, 7(3): 226-238. DOI: 10.1016/j.iswcr.
2019.05.003.

OMUTO C T. Biexponential model for water reten-
tion characteristics[J]. Geoderma, 2009, 149(3-4):
235-242. DOL: 10.1016/j.geoderma.2008.12.001.
EBRAHIMI E, BAYAT H, NEYSHABURI M R, et
al. Prediction capability of different soil water reten-

tion curve models using artificial neural networks [J].


https://doi.org/10.1007/s13369-015-1888-2
https://doi.org/10.1007/s13369-015-1888-2
https://doi.org/10.1007/s13369-015-1888-2
https://doi.org/10.1007/s13399-020-00957-x
https://doi.org/10.1007/s13399-020-00957-x
https://doi.org/10.1007/s13399-020-00957-x
https://doi.org/10.1007/s13399-020-00957-x
https://doi.org/10.1007/s13399-020-00957-x
https://doi.org/10.21203/rs.3.rs-318569/v1
https://doi.org/10.21203/rs.3.rs-318569/v1
https://doi.org/10.21203/rs.3.rs-318569/v1
https://doi.org/10.13476/j.cnki.nsbdqk.2015.06.020
https://doi.org/10.13476/j.cnki.nsbdqk.2015.06.020
https://doi.org/10.13476/j.cnki.nsbdqk.2015.06.020
https://doi.org/10.13476/j.cnki.nsbdqk.2015.06.020
https://doi.org/10.1016/j.still.2023.105850
https://doi.org/10.1016/j.still.2023.105850
https://doi.org/10.1016/j.still.2023.105850
https://doi.org/10.1016/j.still.2023.105850
https://doi.org/10.1002/wrcr.20269
https://doi.org/10.1002/wrcr.20269
https://doi.org/10.1002/wrcr.20269
https://doi.org/10.1002/wrcr.20269
https://doi.org/10.1002/wrcr.20269
https://doi.org/10.13207/j.cnki.jnwafu.2022.05.016
https://doi.org/10.13207/j.cnki.jnwafu.2022.05.016
https://doi.org/10.13207/j.cnki.jnwafu.2022.05.016
https://doi.org/10.13207/j.cnki.jnwafu.2022.05.016
https://doi.org/10.13207/j.cnki.jnwafu.2022.05.016
https://doi.org/10.13207/j.cnki.jnwafu.2022.05.016
https://doi.org/10.13207/j.cnki.jnwafu.2022.05.016
https://doi.org/10.1016/j.jhydrol.2022.128188
https://doi.org/10.1016/j.jhydrol.2022.128188
https://doi.org/10.1016/j.jhydrol.2022.128188
https://doi.org/10.1016/j.jhydrol.2022.128188
https://doi.org/10.13476/j.cnki.nsbdqk.2021.0010
https://doi.org/10.13476/j.cnki.nsbdqk.2021.0010
https://doi.org/10.13476/j.cnki.nsbdqk.2021.0010
https://doi.org/10.13476/j.cnki.nsbdqk.2021.0010
https://doi.org/10.13476/j.cnki.nsbdqk.2021.0010
https://doi.org/10.13476/j.cnki.nsbdqk.2021.0010
https://doi.org/10.13476/j.cnki.nsbdqk.2021.0010
https://doi.org/10.13476/j.cnki.nsbdqk.2021.0010
https://doi.org/10.13476/j.cnki.nsbdqk.2022.0102
https://doi.org/10.13476/j.cnki.nsbdqk.2022.0102
https://doi.org/10.13476/j.cnki.nsbdqk.2022.0102
https://doi.org/10.13476/j.cnki.nsbdqk.2022.0102
https://doi.org/10.13476/j.cnki.nsbdqk.2022.0102
https://doi.org/10.13476/j.cnki.nsbdqk.2022.0102
https://doi.org/10.13476/j.cnki.nsbdqk.2022.0102
https://doi.org/10.13476/j.cnki.nsbdqk.2022.0102
https://doi.org/10.1016/j.jhydrol.2012.11.058
https://doi.org/10.1016/j.jhydrol.2012.11.058
https://doi.org/10.1016/j.jhydrol.2012.11.058
https://doi.org/10.1016/j.jhydrol.2012.11.058
https://doi.org/10.1016/j.jhydrol.2012.11.058
https://doi.org/10.2136/sssaj1999.03615995006300010031x
https://doi.org/10.2136/sssaj1999.03615995006300010031x
https://doi.org/10.2136/sssaj1999.03615995006300010031x
https://doi.org/10.3390/ijerph18126508
https://doi.org/10.3390/ijerph18126508
https://doi.org/10.3390/ijerph18126508
https://doi.org/10.3390/ijerph18126508
https://doi.org/10.1016/j.ecolind.2020.107274
https://doi.org/10.1016/j.ecolind.2020.107274
https://doi.org/10.1029/WR023i006p01085
https://doi.org/10.1029/WR023i006p01085
https://doi.org/10.1029/WR023i006p01085
https://doi.org/10.1029/WR023i006p01085
https://doi.org/10.1016/j.iswcr.2019.05.003
https://doi.org/10.1016/j.iswcr.2019.05.003
https://doi.org/10.1016/j.iswcr.2019.05.003
https://doi.org/10.1016/j.iswcr.2019.05.003
https://doi.org/10.1016/j.geoderma.2008.12.001
https://doi.org/10.1016/j.geoderma.2008.12.001

KL, % BEERFTALR TR AH 2B A & E A M

Archives of Agronomy and Soil Science, 2014, 60(6): entry value and its application[J]. Fractal and Frac-

859-879. DOI: 10.1080/03650340.2013.837219. tional, 2021, 5(4): 180. DOI: 10.3390/fractalfract504
[37] PAN T, HOU S, LIU Y, et al. Comparison of three 0180.

models fitting the soil water retention curves in a de- [39] MA D H, SHAO M A, ZHANG J B, et al. Valida-

graded alpine meadow region[J]. Scientific Reports, tion of an analytical method for determining soil hy-

2019,9(1):18407.DOI:10.1038/541598-019-54449-8. draulic properties of stony soils using experimental
[38] TAO G, WU Z, LI W, et al. Simplified relation mod- data[J]. Geoderma, 2010, 159(3-4): 262-269. DOI:

el of soil saturation permeability coefficient and air- 10.1016/j.geoderma.2010.08.001.

Applicability of soil water characteristic curves during complete melt period
in high altitude seasonal frozen soil area

ZHANG Haisheng'”, WENG Baisha™, YAN Denghua®, LUAN Qinghua', LI Wenwen’, DENG Bin’
(1. Hebei Key Laboratory of Intelligent Water Conservancy, Hebei University of Engineering, Handan 056038, China; 2. State Key Laboratory of

Simulation and Regulation of Water Cycle in River Basin, China Institute of Water Resources and Hydropower Research, Beijing 100038 , China;
3. Yinshanbeilu National Field Research Station of Steppe Eco-hydrological System, China Institute of Water Resources and Hydropower Research,
Hohhot 010020, China )

Abstract: Determining the soil water characteristic curve in the high altitude seasonal frozen zone is crucial to
understand its soil water movement characteristics. However, today's research on modeling soil water characteristic
curves in the high altitude seasonal frozen zones focuses more on the effects of permafrost, vegetation degradation,
and other factors on the change of soil moisture content, and lacks the analysis of the applicability of soil water
characteristic curves.

The volumetric soil water content and soil matrix potential were measured by in-situ observation experiment,
selected three models, Van Genuchten (VG), Brooks-Corey (BC), and Campbell for fitting, and analyzed the
applicability of the soil water characteristic curve model in the Naqu watershed of the Nujiang River source area
using the root-mean-square error and the coefficient of determination as the evaluation indexes.

The results showed that: (1) The Egys of the VG model was 66.6% and 56.9% lower than that of the BC and
Campbell models, respectively, and the R’ of the VG model was higher than that of the BC and Campbell models
(on average, 2.0% and 0.9% higher, respectively), and the VG model was considered sufficiently accurate as far as
the R® and the Egys were concerned (R* > 0.97, Exys < 0.011cm’/cm’). While the BC model had an overall poor
fitting effect, with an average R° of 0.97 and an Egys of 0.018cm’/cm’, the Campbell model had strong applicability
in the soil surface layer, with an average R’ of 0.99 and an Egys of 0.006cm’/cm’; (2) The parameter 6, of the VG
model plays a key role in the simulation performance of the VG model and its value. The parameter o and the
parameter n of the VG model are stable parameters, which have less influence on the shape of the soil water
characteristic curve. The parameter 6, of the BC model is also a sensitive parameter, which has a significant
influence on the shape of the soil water characteristic curve, while the parameter @, of the BC model controls where
the segmentation point of the BC model starts. The parameter @, and the parameter 4 of the Campbell model
together control the shape of the soil water characteristic curve simulated by the Campbell model; (3) The error
analysis of the model shows that the VG model has a better simulation performance under different soil texture and
depth conditions, and the error of the measured 4-150 kPa soil matrix suction segment is limited to £2.5%. The
Campbell model has a strong fitting ability in the sandy loam area and the soil surface layer, while the BC model,
due to its shape setting, often appears to be lower than the actual value in the middle section of the soil matrix

potential and higher than the actual value in the high soil matrix potential section during the fitting process.
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