538455 7
20184F 07 H

I R

Scientia Geographica Sinica

Vol. 38 No.7
July, 2018

A8 A 25, 25 5T A R B A K A AE I 28 Van Genuchten A5 7812 5[] b 3R} 22,2018,38(7):1189-1197.[Li Shuang, Zhao Xiangjie, Xie

Yun et al. Parameter Estimation of Soil Water Retention Curve Based on Soil Physical and Chemical Properties of Van Genuchten Model. Scientia Geographica Sinica,

2018,38(7):1189-1197.] doi: 10.13249/j.cnki.sgs.2018.07.021

ETF 5B R Tk 45 1E fh 2%
Van Genuchten 18I 5 %]

ERRAA L LR AR ER L ER L HE

(LA B2, JE 5T 1008755 2 /K FIRBFAL K F 22 b1 2%, W bk K45 130021)

TR 7RI E - DORAE TSR i 3 A+ 4, I e+ 0K WAL A AL 25 F % F8 4%, F1H Ro-
setta AT T Van Genuchten #551 ( 254, FBAl 5 1= 6K 435 S0 3K 23 b IR T 36 AR R - ek
PR BRI &, SOZ 0 o AR AR IS B, S5 RER I kB 4l 6 B TR bR, RUE S5 (o) Fl
TEARSEL (n) I ZEFBR R 6 F8HRAT, adfi K n /e BIE VGBS m 5 n KRG, MDA RS I
P, Ho 6 FRFR T SR T 44805 (I GER R, T ilE— 2 400E . Rosetta BEALE FH PR & /N 46%,

RRL S SR T 28% M AR AL R+

SREEA . KA IE IR ; S IEREE R ; 22+ Rosetta #5178 ; Van Genuchten #5574

FE 42581527 SCRRBR IS : A

IR I RAE 2R 5T LK IE Bl K+ 45
KA 1) 3K ) 2 B S, S SRR A 1
UIAHICN . 2016 4RI HUIIYE 7l BEARR 272277
AR Il 2H T 5 AN [ 3K SRR i 2 A
I 24 Van Genuchten (a8 VG )R AT 3G & Rl
AP (H AR S e 5 N R A UK
WE Z2A~ T3NS 3Ky, RS A TR
SIS R RUEE 25 K ) 250t , AR, XEL
PRUEEE B e 8 vk, IR TSR . A AR
Zrp g i th R B A SRR TR I R A 2
By gk, o, R ER 4 9095 % Schaap 48 Y
Rosetta f5 8 H Fii L A1, 2R T A T
22 W28 5 1%, T A A [ A A2 e S 2 ]
PEIEIE , AT i i VG REARIZE ™, ik
W/ T SR E AR R IR AR T RO A R R TR
RN TR DX A= 3K A R e M 2R HESK |, TV AT
B, ATAER , KT Rosetta f 8 U fifF 55 22 4 Tt
K SRR IK S SO A R] 33K 5345 346 R B 5

W B8 :2017-06-20 4517 H#:2017-09-12

SCEHE:1000-0690(2018)07-1189-09

ROR L. EXTTAEHIH] Rosetta R F ik b
SRR R HOK A 2R SRR, Rt
SRRty NS /N = N O ey S i €
R KR MRBOR s A 238 BT LK A% 18
PRASAN SAL AR P AN 5 /K L TR R 230
TE Y T HEFK 43, & R Rosetta B AL H [H] 457 7K £
ARG SR ASCR A T X T AR R 5 K L5 ROR B
25109, WEFEF I R R A RS R B
BT N THZR IR0 28 1 13K o345 32 bR BCADL 25 1R
2R/ N TN AR M AL S R 22 ™0 TR
TR B A D ARAER X
FO MRS, AR IR 2, 850 i 75 8 19 -
AP S R 4 R A Al TR BOK A B 25
£ AH LR b e i AL B
Rk BES R, e E s ma L A = e, HRT,
ARACI R BV A3 7K T3 ZHR IR IR TR X
DRLIEE , S er A5 B e = SRR /K P RE 1Y) - 3K 3
kSR, Bl A R e 2 A = T ARG

FEEWE : FR A APEIER (41371271) JRFIRA G AT AT & 2 92 150 H (201501012)%Bj) . [Foundation: National Natural
Science Foundation of China (41371271), the Public Welfare Industry Special Funds for Scientific Research from Ministry of Water Resources

(201501012).]

AEEMRIA 2296(1990-) , 2 AL TR BAN, LA AR, B0 07 10 iR bl B 7 0y . E-mail: 929122959@qq.com

BEHVERE =, #3% . E-mail: xieyan@bnu.edu.cn



1190 b, B

B2 384

JUREE,

AW BRI ITA R B SR IL = 1L
A 5358 WA [RAR i BE 1Y) 78 = SRR A ol I AN
[7i] = 18 7K W2y %o 1 1) = 38 7K 43, BILAR AL A S 1 8
258 . FH Rosetta BEARIER I3 08 AN R 4 i B TR
+ FHOKIRHE 2R VG EIRISHL HAH B AR )
JIXI R 3K 43, Hedss VG AR A 435 S5 S
S5, 7317 Rosetta AL B AR AL 8 + - 50K 734y
TEM £k VG B8 S 200 52 1 , X043 Rosetta 5 71
18 FH ) - HERG A S Ab R EE . A Rosetta £ AU 7E
ARAGR R R B R AR 2 S8, o+
K1z 8 SO R A S

1 MRS INE

1.1 BHSEXRES

WA XA TR e VA PE LR (125°16'~125°21°
E,48°59'~49°03'N Z [i] ) , ¢ B SR JL =43 g1l
RGIEN o XK AL T )12 e iy, B KA, ml
K TR R GE , — A 1o~4° 22 [1]™ . S A8
TR KRB 2 XS, 24 SR 0.4°C,
K F R ZERR AT IR 2 R -43.7°C, H Ry
IR T IA 37°C, AR K B 2528 500 mm, 47K
1 66.6%% T 7E 6~8 M,

WEFT X 2 DL SR P8+ Sy 5, 7 B A
64.2% , HAx o 21.2% B FR A RRAR £ S 14.6 % [ B
il o B LIRS RO, TR R

N B S RGN, RIER TN 1.27 glem’,
T AP AR, — N 3%~5%. AFEiEEh
SRR MM R A, K2R )2 AR
OB Ky B R Yl A S R R 5 (Glycine
max ) M £ K (Zea mays) , UL KA HLAE T BIHEAE
bR TR B UMK G351, IR e 22, 15 ki 28
A 328, 5 mECTAT RIACEE B, 52X N
Pl 2O R RH s A . KIBMES
XA R S o 25 5, 38 i AR IR BN —
PR R R B A I A - 48 A o
e, PR )RR B G, A i e S PR
B, BHERPKERRRE . & A U
1.2 HIERESCRERNIE

58 X LAY - B 43 3 2 R H)Z (A)
I IE)ZE (B) FIHEEZ (C) , )2 B i I 22 (0 28
AV, AR R R AR B K . AEBT
FE DX A 1 v 2 - 980 T 3 2 e R 1
TR IS G SR BRI AL A B
o 3 FMR IR R A 1S A SREE . Hoh R 7
AR BEAR TR A, S A AR R SRR 3 AN AR
MFES (R D), BERMAESELZEEEERT
30 em, AR R 55 PR 4 2 LR R 20~30 om, HE
FEAR AL 5 S-1 fT S-2 B+ R L sE iR bl , 22+
JEIERE 0 cm, FEA S-3 B 2R Jy 28 cm, H
HAR A B E K 55.3 %, 3 BB, AR 50KS
HE Ay AR DR A

R1 AEHRMIEBER R R

Table 1 The sampling point of different eroded black soils and soil property

s R Ab 3 eSS )2 (em) Wk (%) HWERL(% ) HERL (%)
R A L-1 30 31.93 34.06 34.01
& L-2 40 31.74 39.50 28.76
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WK (2~0.02 mm) , #3RE(0.02~0.002 mm) , Kk ( <0.002 mm) .,
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Table 2 The mean parameters of VG model of different eroded black soils
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Table 3 The error analysis between fitting and measured of the parameters before and after correction
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Fig.3 The regression relations between simulation and observation data of the verify plot
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Table 5 The error analysis of the verify plot
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Parameter Estimation of Soil Water Retention Curve Based on
Soil Physical and Chemical Properties of Van Genuchten Model

Li Shuang', Zhao Xiangjie', Xie Yun', Zhai Junrui', Liu Gang', Gao Xiaofei', Li Jing', Gao Yan

(1. Faculty of Geographical Science, Beijing Normal University, Beijing 100875, China; 2. Songliao Water Resources Commission,
Ministry of Water Resources, Changchun 130021, Jilin, China)

Abstract: The soil water retention curve (SWRC) is the basic parameter of soil hydraulics to study soil water
movement and soil water balance, which is closely related to soil physical and chemical properties. But the pa-
rameters of model is difficult to estimate. In this study, black soil samples with different erosion intensity were
collected in the black soil region of Northeast China, and soil moisture under 7 soil water suction, mechanical
composition, organic matter and bulk density were measured. We used Rosetta model to estimate the parame-
ters of Van Genuchten (VG) model and compared the estimated soil moisture with the measured soil moisture.
And then the simulation accuracy of different soil physical and chemical indexes and the suitability of the
method to the black soil in Northeast China were evaluated. The results showed that there had little effect for
the residual water content (6,) and saturated water content (6,) between 4 or 6 soil properties index, but had
large difference for the scale parameter () and shape parameter (n). When the 6 indexes were used, shape pa-
rameter n decreased with the increased of scale parameter a. The relationship between the shape parameters m
and n of the VG model was further modified, which improved the accuracy of model fitting obviously. The re-
sults of the 6 indexes were better than the 4 indexes. But the estimated values were different from the mea-
sured values and the estimated values were larger than the measured, which means soil moisture estimation
need to be corrected according to the estimated value of relatively large degree. The fitting precision of Rosetta
model for lightly and moderately erosion black soil was higher, and the precision of severely erosion black soil
was lower. The model was suitable for sand content less than 46%, the clay content more than 28% of black
soil in Northeast China.

Key words: soil water retention curve; soil physical and chemical properties; black soil; Rosetta model; Van
Genuchten model



