Hans Journal of Soil Science +3#7}2%, 2024, 12(2), 90-105 Hans )0
Published Online April 2024 in Hans. https://www.hanspub.org/journal/hjss
https://doi.org/10.12677/hjss.2024.122012

:EIJ.IE HRRBRFEIR KRS ERERGLE
HREE ST FFIES TIRKICEERNX R

P it
IR A, o B

ks HiH: 202443 A8H; FHHEM: 20244F3H29H; kA HM: 20244F419H

H E

SRR ERMNERARA LI ERERMAX B LI K MHENEEFE, AXETHERRBER K
SERERMREENLIOKCEESYE, S EBIEE, DR RAERER B 2= E 5 m0 R A K&
AP EFREEEREFAMEHRZ FARHIRR . EREH, AKX 15K 6180°4-15.40%0~0.75%o0,
BMEN-10.45%0; SDEATEEN-116.11%0~-5.95%0, IME-80.79%0, ZFAZFHRHAEE; U
AHE BT EERRNEEMARE L ZEE R m, BS/MFRRMKE, UHHEE LK
BB RPINBR RS BRI HE L EREE NGRS PRk ERESEERERAMRARARRE
FIMRKR, HALBKEEEERMNRARNEELMER. KT LXK STHEFH I P &K
THRFEEESBESFHEARERE L.

XA
g, SERERMR, HHKEHFER

Relationship between Spatial Distribution
Characteristics of Soil Water Hydroxide
Stable Isotope Composition and Soil Water
Storage in the Dry Season in Wanhua Creek
Watershed, Cangshan, China

Ruitao Lu

Department of Geography, Yunnan Normal University, Kunming Yunnan

Received: Mar. 8", 2024; accepted: Mar. 29", 2024; published: Apr. 19", 2024

XEFH: SEE. BRI R ZE R KA AR T R R RS (B A RS T KA R IO R ). T3
Bl 2024, 12(2): 90-105. DOI: 10.12677/hjss.2024.122012


https://www.hanspub.org/journal/hjss
https://doi.org/10.12677/hjss.2024.122012
https://doi.org/10.12677/hjss.2024.122012
https://www.hanspub.org/

VBt

Abstract

Hydrogen and oxygen stable isotope composition and soil water storage are important means to
study the regional soil moisture characteristics, this paper analyzes the data characteristics based
on the soil water hydroxide stable isotope data and soil water storage data of Wanhua Creek wa-
tershed, so as to explore the spatial distribution pattern on the watershed and the correlation
between the soil water storage and the composition of hydroxide stable isotope. The results showed
that the 6180 of soil water in the study area ranged from -15.40%o to 0.75%0, with a mean value of
-10.45%eo; the 6D value varied from -116.11%o to —5.95%0, with a mean value of -80.79%o, and
the spatial difference was extremely significant; the intercept and slope of the fitted evapotrans-
piration line of each layer increased with the depth of the soil layer, and they were all smaller than
that of the atmospheric precipitation line, which indicated that the soil water of each layer was
subject to strong evaporative fractionation. The intercepts and slopes of the fitted soil evaporation
lines increased with soil depth and were smaller than the atmospheric precipitation line, indicat-
ing that soil water in all layers was subjected to strong evaporative fractionation and weakened
with soil depth. This study is of positive significance to the study of hydrological cycle and the ra-
tional allocation and utilization of hydrological resources in Cangshan.
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1. 518

A BRAARAR R AR K BEUR BT = (RGN, 7K B IR 4 BRI A AR A8 3 I B2 R F 700 [X Sl A A P a5 4
R R RGN EEL] [2]. JEMR i) KGR KGR M B B BGH 7r, REER KRR, HhRK,
YK H KB A [3]. AT RAELHOK A ZNES, 8 8 38 8 K &[40 LK A AR e R AL
RAMBATO, 5 HaREKE N aefid LK LRl Sk E R E FAL = T DM ftid
X I KAEIR () RARTREEFI[S], s LK K RIR[6]. 4MA[7]. R R[S B RE, AT T s
R B XK R P 2 e BB, i T K S AR e R 2 W 70 5 B ILE 358 - F4 -
KA TELLAAR R S5 (Soil-Plant-Atmosphere Continuum, SPAC)/K i FE[5] [9], 7 [Xsk[10] [11]. AE b
F IR AY[8] (1 ek S AR E AL R AL DR E, 3K SRR 8 R 7 22 4 U AR X P K (1 g S92 6]
Xt it K IR ALAI[12], DAS 3K 28 O AR (18] KA /K I NIB A 43 T A0 o 3K
WRPAE AN LHEK, T2 B2 P R AR AR, R D, AR A R R [ K AR
R € ML R AL SATAE B 22 e [14], BUl), A6 A5 5 78 g i B g # R 3h & /K SO AR [15],
W K2 R IG5 [8]. Toil 2R -3k & AR AL AR TR KRN KI5 LA K K 53 16
I, IR R ARLDLA H XIS HUK B AT 70 S 25348 B 5 T~ R 387K 23 (I 98 N 85 A S 7 V8 8 1t
ABLKH TR R DX A2k DA B 5 PR SR B T P X 3 338 K 43 2 A BRI AN B T o 3K I A7 SR AP R 33K
O HE BB bR, TERISRUE 15 K A R e A7 221 B B i 25 (8] S5 S 4 [13], 7K “HiK”
AT T2, TR K SRR T R 2 2H R R 3 AR R A B2 2R [15], ZESX MR TR R BT T, 3K
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A8 AT LA 9B B 7 S8R 20 A 8 /K S SRR E R L 31 2H B s IR 4 57 B A

LR B AR R, (EH AN T2 X K AT R BN T 8, O T B T AR
FUEZ T 2245 1 K 102 [ o Aids 5l ASWETE A L0 AR IO FEXT 5, BT 5 Z= B UCR AR 3R
B oK A g HHOKEERE R R SR, s oK E AR E R R 4R, B R R i
X 3K A (B o A A =, A BT TG L R K IS SR AN A (B AL, Dt — BT ST X 2k
THOK D ANE LML AR T FEARNBA S 2 KK L LK RIS B 5 & BRI 2
PR AE M ER AR -

2. M5 5%
2.1. RERENR

B 111(99°54'30"~100712'12"E~ 25°33'30"~26°59'48"N) b 75 78k 1 i B 2% » JE BT 1L ok 2 0 1 L0 B P — 350549
MTmmE REAEBERMNPE, LB ErEAER, BAbmm b 19 ML Ed R, FEdtKs 48 km, &G
it 13~20.5 km, ZHh X 52 KPR R B RO RO, SRR, AT T R R R, AR
S 155°C, RWZESH, WZFENS5 H~10 H, M/KEHEFEKFKER 84.8%, FZ) 11 A~KFE 4 H,
EN RS ES, FERBBR, 24 TEIFKE 1683.2 mm, Jilk R 336.9 km?, “F¥4E/E0 & 2.339
fzm®, B TEHERNAEEE T, LN REE MRS, TR BT R
WFE A 1 RSB (ER BT AR ) AR, AR, TR RRI%E A B 20 I 3 B 15 [16]
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Figure 1. Overview map of the study area
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J5 5

TR DA T B, 8B+ R 7 AR s AR sk 1R, didkiinF 86.07
FHTRK, HRX NSRRI, ARG, 2, FEERAE KR . RO, R,
KFAR . BEARIE, MR, MR EL, WA EZE R KK, 781 02 503K E AW,
X G, HTRKERZ, BHin bRyt AU, 5 R AR, DA Rk 20
N, BT DO L V2 N 2 BRI O o AR AT 5 DX A8 fp 300 Sl M I s, SR U]
YIRIEN 10.0°C, LIEFIRAEN 11.7°C, “FIMEIRE N 75.9% RH, ~FHZE K & 25.7 mm.

22. FERESSH

2.2.1. ®EmRE

2023 5 4 1§ 26 H~5 H 5 HAE® (I T BRI P RAERE S RAE s AT ] 1 R, 386 10 ASRb s
(% 1) IEFES: TERFTCIXERRIGRE 2 N F2HE 80 em 1) 33851 T sl 436 A — K i) -4k 47 R 48, DL 20 cm
NN R R AEAN RV (0~20+ 20~40. 40~60. 60~80 cm)fLIAE &, 4> MikibE Mk T REE, H—FE+
BOKE AR E R R, BB ZR A B, BERAE 2 A PATREN, REERE ] 15 ml
B SRR S I OREEIRE 11, ARpdrBfias 5 LRI Parafilm fidsf 11, (U ic SRR IR, FREFE B EE
U JE iR 2 RIS AR E o B ROy IR R KBS B, BERE 2 PTG, EH TR
&, AT R ESKRENNE, RS AR 100 cm® M8 71T FOR ERERRSE, T Hes
HAME, RS o 4 5 1 )5 LRI AR G I P DR L3S 4 7 1 o T AR SRR o FTRAR 117 A3
B
Table 1. Basic information sheet for soil sampling sites
F 1 HERESEKXERE

EAY N 7 4 HEHR/m TR KL [A]
6 100.13 25.86 1941 B 05.05 19:00
13 100.11 25.84 1972 Hhih 04.28 16:30
16 100.07 25.84 2655 PR 05.01 10:30
17 100.06 25.84 2738 p7S: 1 05.01 11:40
24 100.02 25.86 2868 I 05.02 15:30
25 100.03 25.85 2836 FiHh 05.02 16:50
29 99.99 25.88 3157 PR 05.03 12:40
32 100.01 25.88 2927 i 05.03 15:30
37 100.05 25.84 2806 b 05.05 09:30
39 100.10 25.85 2283 h7 S 05.05 10:50

2.2.2. Mmath

K S E R E R ZRE b 7E A [ R 22 B P ek e i 4 A A5 /K S AU S8 2 A il ik, 78 43 B 3R
AR, AR IR R R R JE R K Ay A F B E S kAR R 40(L1-2100, LICA, H )T IS,
IR > 98%. Zid k5 R H 3% E Picarro L2140-i i ks FE VR A A FIZK IR RIAL 40 BT GIIH, 020K B2 -
9'%0 = £0.5%0, oD =20.20%0. (EMIRIIFE, REAFESRBRIERE SRS HRE 6 V¢, BT AT A5 e 3
[FA7 28 B A2 N BT A B, S DY R~ 3B R RE KA [ AL 2R I A [8] . MIASIAE A i) oD
"0 FFRM R LR E R, RIEXN:
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¢ﬂ%0=[5ﬂﬂi—qxumo #(1)
standard

KA Rmpie R gangaa 75 B A RE AL b P I3 K (K U SE R FAL R R AR EfE R (°0/*°0 .
2H/*H).

K SRR E R 3R 7E 28 RO R R A2 P4l o v, [RIE HR52 2030 1 /0 TR e, R AR
(d-excess)fi 7T DL BV s B FL A PR E, Z8 b, 7K A& (R 7 25 52 21 10 70 TR R ROK, Jrldst R BBk /N [17].
THRRE

d-excess = 6D -850 #(2)

Ic-excess 7Kk [F 7 A8 5 24 S 7K 2R (LMWL ) (B A2, 7T DL AEAS IR Ak 420t B 24 1K< B8
KRR LR, RWIZAR SIS S 2E 08 #E[18]. % T d-excess, +3E/K 1 Ic-excess 2810 P42, Af
DASE G R 25 R o Vi R [13] o AHER T RFEIAN, RIS K, BT LA 7L+ i d-excess {ERAE
TR B ZE K TR o

3T KR RN R EE A A 2 R M ST BRI s, o PR AL T2:(205°C, 12 h)J R 5
MEKE, BTIERM AR T T REMSH ) EEHEE, FrClE fid 2 R F R 2B 5 At
TJarLgEre B E . 13K A7 & (Soil Water Storage, SWS)#& 1 — & J& 1 + 2 d Fr g /K 2 K 2
JEFE[19], AT DAAR G S I X 35 P o — ][] B N — 7 38R B I ACOR IR B . ik R

¢, =2 4100(%) #(3)
m2
mZ
=2 #(4
s =100 4)
W = p, xc, xd #(5)

@A ¢, AR ERKEG%), m AFERIELEQ), m, AR T EE@Q); @) p, N EEAE
(g-cm™®), 100 NI JIAER(Cm®), G)Xd: W oh—E EZE K KA Emm), dA+EEE(@mm).

AR SO T SR RAE PRI 458K 43 Hots A R K SRR E [FIAL R EURE , FIH ArcGIS 10.8 Higt il 15
Bty 23 (A1 A A E AR BRI 72 X 387K 43 DL R 38 /K SRR E R B R AT % [R]4E DAM AR ) 23 /) 3
Ak ey, TEXAN I FR R LU T S PPl 7 VA IR 2 45 R UL K S R, &% T BRALILG ik, R
Origin F4i /0 A #R A4 X AF 7 X 37K AR TR 38 1A 23 8] o A e DR EA T AR DG PR 20 AT, AT A5 H S A
I e K SRR IR 2R 2 1) 0 A bt =) 1Y) B4 R R A A4 I 3%

3. ZER55Hh
31 Tk EE, SERERMRAMFHES S

TICRE R IR SRR RAL RS4RI R (3 2), 0~20. 20~40. 40~60. 60~80 cm
%+ 2 KA B AR TE L 43 )4 23.30~98.52 mm., 28.95~96.91 mm., 37.19~89.14 mm. 31.82~108.35
mm, “FIIME 54 58.47 mm. 62.89 mm. 66.72 mm. 73.95 mm, FIHEEHIBEE S, %2+
BRI A7 B AIE FE SN G K, P AF BRI it s . R R E(Cv) AT DL IR BR 1 2S
A FERERE, Cv < 10% 5548 7, 10% < Cv < 100% 42545 ik, Cv > 100% A5mAs F1k[20], &+
2 3K A8 Cv 235 39.99%. 33.73%. 26.84%. 29.49%, ¥ yh&Ar B, H 28 H % )Z(0~20 cm)
HHOKIERAE R OR, B E IR AR R R RN . %2R K 60 (AR LT
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FE 43 ) 9 —14.27%0~0.75%0  —13.78%0~—7.39%0 —15.40%0~—4.44%0 —14.30%0~—8.76%0, ~FHIMH 735 KN
—6.88%0 —11.26%0. —11.57%0. —12.08%0, Cv 435N 69.97%. 19.42%. 29.02%. 16.80%, FI ikt
VR TE B I E A s, 50K AF EMF, %)2(0~20 cm) 3K 60 EAR MR, HEN
HERRREE. & LEREK oD {H 1AW 5 i 28 -98.92%0~—5.95%0 « —106.01%0~—53.60%o «
~116.11%0~—28.81%0. —112.73%0~—62.98%0, “F$5{H 73 )1 5—58.42%0+ —88.07%0 —86.94%0 —89.72%0, H
F D b 10 ez, Bt AP I oK 58 AR B H A R A %4, Cv 43 1A 48.47%..17.43%..30.82%- 20.19%,
BN SRR R, 5 00 (RIS LR S, 0~20 cm B RREREFCR, HLUCH 40~60 cm 2.
#% )2 £ 5K d-excess 1H 1 AZ AL Y Bl ¥ —19.56%0~15.21%0 « —11.71%0~11.73%0 « —4.16%0~14.32%o +
—1.51%0~10.72%o0, “F-¥JME 53 5] H—3.36%0+ 2.03%0. 5.59%0- 6.94%0, 0~20 cm. 20~40 cm + /= FE I i 8Ar
S, H% 2 LK d-excess B BIASAHIE FEZMR /)N, FE I H BE - 0% FE RT3 0 52 78 5 M /N PR 35
5 S AmATE 7T BT 20 1 4518 —3X[13] [21] [22].

Table 2. General characterization of soil water storage, 620, JD, d-excess Table
5 2. TiEKIEE. 60, 0D, d-excess BFHHIER

- E IR BE (em) 0~20 20~40 40~60 60~80
Max 98.52 96.81 89.14 108.35
Min 23.30 28.95 37.19 31.82
SWS (mm) Average 58.47 62.89 66.72 73.95
SD 23.38 21.21 17.91 21.80
Cv (%) 39.99 33.73 26.84 29.49
Max 0.75 -7.39 —4.44 -8.76
Min -14.27 -13.78 -15.40 -14.30
580 (%) Average -6.88 -11.26 -11.57 -12.08
SD 481 2.19 3.36 2.03
Cv (%) 69.97 19.42 29.02 16.80
Max -5.95 -53.60 -28.81 -62.98
Min -98.92 -106.01 -116.11 -112.73
oD (%o) Average -58.42 -88.07 -86.94 -89.72
SD 28.32 15.35 26.79 18.12
Cv (%) 48.47 17.43 30.82 20.19
Max 15.21 11.73 14.32 10.72
Min -19.56 -11.71 -4.16 -1.51
d-excess (%o) Average —3.36 2.03 5.59 6.94
SD 12.34 8.17 5.29 4.06
Cv (%) 367.13 401.87 94.69 58.51

FLZE2HK 60 5 oD AR WA 2 i, BT ERREL SR 2 AR, R LR T
W SRR R B RER, FHEHOK 6°0 5 oD (HAMRKIAE T MRAEE IS R0
Dl IAEBR IR L KA A KSR A e — AT (04.22, HIFE/KE 16.8 mm), R ERAEATFEK
FARAEAE R — DA 1T(04.02, HEF/KE 7.8 mm). 7ERFEIEAR A A FFKEM, @i AR AT 7T
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I X 38 5 22214 0K 0'°0 5 oD fEAISCHER, 45 1% A, BT b0 R AER I 3K 5 R 4K i 00
A oD {2 A I R o WL ANE A FIRE 35K 6°0 5 oD 18 A H 37K 28 (SWL) PA KX EL A BROK A /K 28
(GMWL), &Il 0~20 cm. 20~40 cm. 40~60 cm + 21 SWL &R ZF /N GMWL, FEH] 0~60 cm 2%
FIAFRIFEE 7RI, 60~80 cm 2524 N KANA BIREM, H 2 28R MM/, BT AR T30
Y. BEE LIRS RIIG N, SWL MR R (R : oo cm =5.75 < lyp-40 cM = 6.21 < l49-¢0 cM = 7.83
< lgo-go M = 8.73), AL H/K 2 28 KA FIE BTG - HRAE KA AR AL IR AN, B 4R =
FERIRRAR, 3K MK ERIN, 0°0 5 oD EMWiE, (HditxBdi o, KO Ji1ER R+
K 6%0 5 oD {H AR FHLH AN AR R, sk R (6"°0: —13.67%0. OD: —98.45%0) 1% /K §'°0 fE Lk
E35(0™°0: —9.77%0+ OD: —74.36%0) N TTAL, IX AT A P I X ks SRR N, R KT IR )
B IR R, ST N REE SR, AR S Kt S8 K %0 5 oD S, AR
RIL, +JZ 0~20 cm 55 40~60 cm 13K 6'°0 5 oD (2 (M AE b o B3, MBI AN BT BE 2 N R
JZ AN ZE R A HIFE, 40~60 em + 2 52 1 KB I F04F TR KI5 I8 FN A R R

—————— SWL{_50em(8D=5.75£0.435'80-18.83£3.59, R?=0.95)
0Ff SWL, 40em(8D=6.21£1.168'%0-18.15£13.27, R*=0.75)
<= SWLyg_g0em(8D=7.8320.558'0+3.5746.64, R*=0.96)
o SWLgy_goom(8D=8.73£0.708'80+15.78+8.61, R?=0.95)
-20 —— GMWL(8D=85'%0+10) )
m
40+
~
£
< 60
a
2=]
-80 F
®  0—20cm
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Figure 2. Hydrogen and oxygen stable isotope composition of soil water in various layers in the Wan-
hua Creek Watershed

2. FRERE S ELRKEERERMRERXRE

3.2. HIBKIEFF BB ST HHE

AT RGP BRI AP R 38K 610 (HA1 d-excess 18 K123 101 53 A1 L, A AN RAE s AN ]
WRIZ R EAE, FIH ArcGIS Hh A% a5 bR B4 (B V2 (RBF)JL& HE AN RIFR FRAE TR A ) 1R 70 A o 45 SR,
B2 R HOK A7 B 2 W AR R A L2 7 W25 (14 3), QAL PR L -FIE1L, 0~20 cm JZ2 3K A7
BB LR, TR TR BRI R RS LKA R, s L
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AR R X, SR A R A X . 20~40 cm J2 L3 /K I fF B AE =S (8] 43 4 15 0~20 em J2 K
FEIR, ARAE b rpife b X 3K A7 B AE A s, T B i DR 2 i JE R 38 0 28 5 P B ik . 40~60
cm = RIBOK I AE B AR S A o0 A 28 S 2, A (A0 AT b 5 oA b SR 48 K e 5 2 () 3 A A P X
ZE5t, B R LA R AU A, AR X R R R I A AT, B s E LR R AE
WX, A IAE U S X . A [ E B LE, 60~80 cm 2 H/KICAFRIE = M oA LY
20~40 cm ZHCN—E AT 20~40 om EARAE XA B B>, B siE S s R E A E AR .
AR EF, ik 0~80 cm 21K A& 30.32~90.72 mm, HI{E N 64.60 mm, 7EZS[E 4> Ai b5 20~40
cm ZREHIE],  E i Bz R L BRI S A, EAIE A EE R, R R
I LA X KA B A, AR DX A, HR s T A 1 X e T AL T PA Y, DA agE
IKIEAF BB AR, BEANRIS S B IAE SR b 5 K HEBE X
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Figure 3. Characteristic map of the spatial distribution of soil water storage by layer in the Wanhua Creek watershed
3. AHEERE®ETIRKCFETE S HEHERE
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3.3. 137Kk 6'°0 {&. D-Excess {E %S89 FfSHE

3.3.1. iH7k o'°0 {EZ3(8) 4> To 4T

A7 R AR OB AT AL, 0 b 2H &2/ L ARSE[17], BT AARSC 3= B4 A 390K 6"%0 fHiET 9
Hro FIH RBF %} 387K 50 (HHAT 25 M6 E, S ATEE RN 5)E H30K 6°°%0 (15 A6 IR T A 17 43 A
(] 4)55 R 5B oR, 0~20 cm JZH3K 60 A A0 E2E R R, HFRRIEIL R 407 [ 25 - & 4E
- TR A, SO B e b X, /M BRI R . 20~40 cm J2 3K 60 {4
LT 0~20 cm Z 218140 AT FE SRS b e X AR AL IR &2, 7EVRIRT ) b 2 E 4R - Bk - s
G, B/ IMEHLX RS, e K AR B P LAY KX . 40~60 em J2 H3EK 610 (L 7E 2 1] 43 A5 1
EEX AR K, HESEARE, HEEXEEEEIMb B mA, 2REE - Bk - 54 - 7k
A Ai, I R BE RIS e A X, S/ ME H IRFE SRS R b E X . 60~80 cm 2 337K
00 e A1 53 4 b5 20~40 cm JEARLL, BREEFUS RO HLIX o E 4, R Uk i X 5 T4k
A, FLATHIIX S AR HRFAE K SO R« WA R, TI 162 ik 0~80 cm J2 H35/K 6"°0 1 —6.42%0~—14.43%o,
B N-10.36%0, HITHHBREBAK NE, SECRHHIX 135K %0 83k, i aX H2#,. <
TRIAEON TR FTCA 3K 0'°0 BN E 4, M/ERRPT LSRRG I X, BT e, L2,
BT LLiZ L IX 43587k 680 i N E 4

% )

0-20 cm

aw wR

.

Tk JifEi%
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e i 0.81 0 2 4km o —5.97 0 2 4 km
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Figure 4. Characteristic map of spatial distribution of 620 values in Wanhua Creek watershed
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3.3.2. 117k D-Excess {EZ3[8] 43 7o 431

FeARNB G EEK, BT T 52, SH7RRRAERT I N KB R TR, IR 2
FEsKANG, DRIAL TS A R AT, d-excess (A AR R 578 KRS A 5%, d-excess {H /N R B
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Figure 5. Characterization of the spatial distribution of d-excess values in the Wanhua Creek watershed
5. FEEHE d-excess {28 9 #4HEE

DOI: 10.12677/hjss.2024.122012 99 R


https://doi.org/10.12677/hjss.2024.122012

o F

MK SR e A 3R MR E AT IS, 0™%0 {H. oD {15 d-excess fE7E 25 [A4FME R LM iZ N
—5, (HMEIELA [ d-excess 5% /2 0'°0 (25 M A kg A LLES,  7E 20~40. 60~80 cm JZ FTRILH)
ZAGFIE A —E . WEHRRI TR E, 1E% )2 BoKE AR E R &2 5dE T+, 20~40 cm LA 60~80 cm
BEEEEONRE, BRMEMREAR, B irizm 2 LKA AR E AR 2 AR R, S
FANA W2 R Ak S = AR A K 22 e

4. g
4.1. TIRAKITEE. 6°0. D-Excess {EZ[E S HEHERME Z S

411 ZEIHESFENESHILE

AR IR B A A5 BB 9%, IR 23] V5 Y241 55 H SR B B 5K 1) 23 [A) ) A
TEOL . X T2 (AR R UG, WA A LI 7715 [25], FETRINEBUE XCR TR KZ RIS, MAHEFTIX
SKERE DL AT G BN R AT ik, BT AT IX AL T i3, BRI T A B B IR R R E, A
TR HOKICAF R 00, d-excess A2 IR AT BRI, SRBRILTE 2 (R A0 b R BRFAE, A
ArcGIS10.8 & it AR B 70 TR, JeXFE AR 2 T AT & LA REAT A . 230 A SO A KL
L ARG, SRS T A A (A R, R E VAR T R (R EE AR (IDW). &R %
T (GP) R 2 T (LP) « A2 1) i bR B (V5 (RBF)) Rl Gt 12445 i U7 125 (35 3 5 HE 42 (Ordinary Kriging))
PSRRI E 5 AT e, SR8 5 AR 22 (RMSE) BA KT S0 hn v 1 22 (ASE) PEAt A A 45 51, (Eli),
To &5 FbkifE . S %i%$F RBF 2 (A6 1E 75 7%

Ordinary Kriging % i& 1 AN [A] A% ek O S 158, HL7E BUAR 1)3 A% w4 8 AR 34080 49 Tl ¢ 17
—Br(Zetk). (R 2 HEQ) M A0 O R ORI, FEAH R R R B RS R, Rk
B “og” A CHEE” BT E TR AL A SR DL RCEE BT SOBCR AR, BRI O “—Fr” i, RMSE
B “HET K, BABBRNECH “ 7 1, RMSE UEEK, FrLlUESERPARMUH . ZVFhE
3), HEHL RBF(#% B HONGK IFESS %, RMSE & 1.589)1F Ny 358/K 60 {45 1al4dift /7 ids, FALE F AR U7
503 s K A B DL K 338K d-excess (B HEAT A [AIAHE 7 V0Pl B2 L RBF(IZ B B 7K T RE 5F
PR, RMSE 24 23.206) /-3 /KIV A7 B2 AE 77 1%, RBF(ZEREUNTK JIFESK B #, RMSE A 6.664) )y
+38K d-excess 18 = [ {E 1%

Table 3. Comparison of spatial interpolation methods for %0 values of soil water in the 0~80 cm layer of Wanhua Creek

Table
% 3. 7162 0~80 cm R 1%k 6°0 A EiREE S AR E

ik i B Enpmy  IREE TR

(RMSE) (ASE)
o 2.097 2.212
W 2.097 2.212

Spherical
—Br 2.344 2.025
Ordinary . —Hr 9.486 1.208

. Exponential
Kriging Exponential 2.206 2.310
Trigonometric - 2.119 2.193
_ Ak

Gaussian 2.079 2.160
Stable 2.079 2.160
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J5 5

Exponential 1.909 1.325
Trigonometric 1.909 1.325
Polynomial Spherical 1.909 1.325
Gaussian 1.909 1.325
Stable 1.909 1.325
Exponential 1.982 1.809
Trigonometric 2.039 1.809
Gaussian Spherical 1.982 1.809
Gaussian 1.982 1.809
Stable 2.039 1.809
Exponential 2.206 2.310
Trigonometric 2.119 2.193
Constant Spherical 2.097 2.212
Gaussian 2.079 2.160
Stable 2.079 2.160
— 2.620
eF -y 9.443
Exponential 2.382
Gaussian 2.325
LP
Polynomial 2.166
Constant 2.620
IDW 2.270
HRIUH: 2% pR 2 1.776
K SIRE S PR 1.589
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A A IEH 30K 00 (i ft, HIEWE SR ALk G; 1 Ordinary Kriging #3858 BRI Sk % «H 4
B (K] 6(a)) A 0l () s (B R RE AR 67, DA DU AR B i e SR BRI IB U A K 22 . IDW (141 6(c))
RMSE A 2.270, #H#T RBF &40k, BRI 1 %5 A NI 1R A4 2 380K 010 925 A4
5, (ERFEAT LA, A TN 38K 680 2310 73 A b 7 5 DL S A AR AR K 2 52
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Figure 6. Characteristic map of spatial distribution of soil water 6'%0 values in the 0~80 cm layer of Wanhua Creek wa-
tershed fitted by each interpolation method
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Figure 7. Correlation between spatial distribution of soil water storage, 5*°0 value and d-excess value
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Figure 8. Correlation plot of soil water storage with 40 values and d-excess values in the Wanhua Creek watershed
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