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Fig.1 Observation locations of water and salt sampling and spatial distribution map of soil salt in Longsheng study area
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Fig.3 Results of temporal stability analysis for soil water at different depths
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Table 1 Soil water and salt prediction effect with different number of relative time stability locations
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6 0.0053 0.980 0.0109 0.776

12 0.0051 0.981 0.0109 0.776

24 0.0031 0.993 0.0126 0.696

48 0.0039 0.989 0.0153 0.552

RMSE ¥ 57 #81% 2% Root mean square el‘ror;Rz&E}%ﬁ Determination coefficient
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Fig.6 Relationship between mean relative deviation ( MRD) and standard deviation of the mean relative deviation (SDRD) for soil water

and soil salt
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Table 2 Regional soil water and salt monitoring locations recommended by relative temporal stability analysis

F33Ek Er Soil water or salt 0—0.20 m 0.20—0.40 m 0.40—0.60 m 0.60—0.80 m 0.80—1.00 m 1.00—1.20 m
+ 4Ky S21 S33 S0 S64 S33 S9
Soil water $33 S8 $20 S66 S6 S65

S10 S3 S4 s1 s1 S44
TR S38 S45 S5 S64 S39 S44
Soil salt S16 s61 S38 S27 S66 S46

S45 S64 $20 S61 s12 $20

S68 S38 S64 S20 $20 S68

$28 S16 S44 S47 S22 S64

S0 S17 s61 S54 S37 45
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Fig.9 Prediction effect of soil water and soil salt with improved grouping temporal stability analysis
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Table 3 prediction effect of soil water and soil salt using improved grouping temporal stability at different depths

+ 2 /m F 1KY Soil water F 35 Soil salt

Soil depths RMSE/(g/g) R? RMSE/(dS/m) R?

0—0.20 0.01 0.89 0.07 0.90
0.20—0.40 0.01 0.95 0.05 0.91
0.40—0.60 0.01 0.94 0.03 0.97
0.60—0.80 0.01 0.93 0.05 0.92
0.80—1.00 0.01 0.95 0.05 0.90
1.00—1.20 0.02 0.79 0.03 0.93
A All 0.01 0.93 0.05 0.92
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Table 4 Regional soil salinity monitoring locations determined by improved grouping temporal stability analysis

MRD Jlii/# Rank of MRD 0—0.20 m 0.20—0.40 m 0.40—0.60 m 0.60—0.80 m 0.80—1.00 m 1.00—1.20 m
1—9 S28 S64 S5 S61 S39 S63
2—18 S51 S61 S61 S47 S46 S44
19—27 S27 S51 S63 S54 S54 S20
28—36 S66 S20 S51 S66 S51 S64
37—45 S1 S2 S49 S2 S6 S2
46—54 S18 S33 S2 S10 S2 S1
54—62 S59 SO S14 S18 S12 S9
3 g

DX 37K 430 A3 WA 5 i 2 - SR ER R I W I g SRt 7T DX 3 - K 43 AR 1) R A A S AR A5 T R
RLME L, B2 ST, b Wi 5 A BE A7 ok T IRXE AR SCPEM 1 4% st I g M D v o 1 S M IX - 4K
53 R0 38 M B s T AR e PERRAE | 2 T B icatE 1 i (B0 e PR oA s, R0 E 1 HOF DX 3 38K 43 Rk 4
R TR , AR E 250 .

(I)Kl‘lﬂﬁiifwké]\i@ﬁ'ﬁﬂ’ra%é&nﬂﬂﬁi%,JFq:{%éI:iiﬁihﬁi’afﬁﬂ@jc AR, A X
AR 340 70 R I T TR R T b ok R /MBI, - SRR AU A2 A 8 T b R AR B R o A R e T I AR R T AR
32 T AR VR RIS 5, 455 e R 22 1) 225 () AR EriﬁnEUTiﬁ%i%ﬂ’W 5

(2) :-4E£8 5 MRD 1 SDRD 156 & 5¢ @A W] F - HEK 43, 483k 40 (%) MRD %@J\ SDRD /N, I 3E
MRD #:F 0 94 SDRD /I, X2 Hf/IN SDRD (ITS 3344 221~ SDRD 45¢/N A AR X Bsf (i) B e A A 430 IX 0+
SR A3 Y AR A e 10 205 SR T A X, S 43 DU A e KA 22 AR AR AS B A

(3) FHX s TAD RS M 43 W7 D7 vk X 38R A BB A T A — 2 A $E T, (BT R 3R B a0 - 3K oy — A A
TR IBCR . B 3 A4 SDRD B/ INA AR X B[] B2 A 58 X a7 43 3408, 6 A AH X Bsf [i) g s i 28 IX.
B AR E

(4) PRt B ) AR A AT Rt X - S K 3 A T0I 80 R O AR 4 v, i 3k 4 T AR K2 m , RP 36 3 T
0.90 Pk b DABSGHE S [ Re e M 43 M 7 v T B 1) = S350 A Ak 1 30 W) o, I T AN [) h B A K P 3 43 1)
AR AT T A TR ER B4k e i [a) Fn s [a) 1 A v A ad 72

£ 3CHf ( References)

[ 1] BRALE. ImPUESERE B BGE #h55 EZRE 22 mR. B E/KF, 2020(9): 1-5

(2] i, B, 25T, 200, 2080, B, dKE, 20l NS ITERE XV KI5 KNS m R AT R 2. EEHE K 2241
2020, 39(11): 1-12

[ 3] Bk, BRI, AT, SO, sk, M, skBk, PhERR. TR LA i UK SR, BaeeEd, 2022, 59(1) : 10-27.

[ 4] Vachaud G, Passerat De Silans A, Balabanis P, Vauclin M. Temporal stability of spatially measured soil water probability density function. Soil
Science Society of America Journal, 1985, 49(4) . 822-828.

[5] TH, EAAM, BURT, 227, K05, BH. 3 1 m 98 Ko 30K/ R . A543k, 2020, 40(1) : 151-160.

[ 6] BR4EZR, TR2E, SROuHE, MR, B0, KRG - SRR, 22553, AR, 28t mRR DOR PR AZ 47 IR AR Ak 38K b 2 Bl 25 S H
REE M. AR 2SR, 2021, 41(14) ; 5643-5657.

[ 7] ®3CZ, ZEWEM, S0, AR3C, FESIY. PEACS KRR 3K S M E 28 A RRAE. A0l TRES=4R, 2015, 31(17) ; 144-151.

[ 8] Zhou XL, Hu KM, Xiao HL, Yang Y T, Chen J Y, Cheng Y Z. Effects of vegetation on the spatiotemporal distribution of soil water content in re-
vegetated slopes using temporal stability analysis. Catena, 2024, 234 . 107570.

[ 9] Jiang Y J, Zhang Y L, Fan B H, Wen J H, Liu H, Mello C R, Cui J F, Yuan C, Guo L. Preferential flow influences the temporal stability of soil
moisture in a headwater catchment. Geoderma, 2023, 437. 116590.

[10] RREBL, (58 0%, FREA. AL AR I 4K 32 3 S HE i K 2R A28, 2021, 41(7) : 2676-2686.

[11] WEmse, RE, MRk, #42, Boe T LHORDITREE MERTTE RS, A48, 2018, 38(10) : 3403-3413.

http ; //www.ecologica.cn



9328 JAE = 44 %

[12]
[13]

[14]

[15]

[16]
[17]

[18]
[19]

[20]

[21]

[22]

[25]

[26]

[27]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

BN, BAREE, A, SUAWE. JKSr T R AR A K S R B B AR S, Al TRRA4R, 2018, 34(23) : 94-100.
RIS, XU, WA, TaAE, M, 255, 200, 3% SR X R /K B S i [ R @ e . Al TR 24, 2015, 31(10) :
115-121.

Castrignand A, Lopez G, Stelluti M. Temporal and spatial variability of electrical conductivity, Na content and sodium adsorption ratio of soil
saturation extract measurements. European Journal of Agronomy, 1994, 3(3) . 221-226.

Douaik A, Van Meirvenne M, Téth T. Temporal stability of spatial patterns of soil salinity determined from laboratory and field electrolytic
conductivity. Arid Land Research and Management, 2006, 20(1) : 1-13.

TG, X SCH, S SC, B, s SCUR. B HE A T AL 2 L o i TR RS B MERTTIT. 4O LA, 2015, 46(7) : 146-153.
HEr, Z/ME, kB, RAER, DFZE, Wb R T RGO R R BB K SRR IR, AR, 2019, 39(24)
9188-9199.

INGUT, WIRR, Rak, i, S . B T LG A R X I A AR R TR IXESY, 2023, 40(2) ¢ 182-193.

INFTT, SO, AR, AR A, X BE. AN [ R R TR X ORI K SR IS R L. Al TR AR, 2017, 33(12) .
144-152.

Penna D, Brocca L, Borga M, Dalla Fontana G. Soil moisture temporal stability at different depths on two alpine hillslopes during wet and dry
periods. Journal of Hydrology, 2013, 477, 55-71.

Hu W, Shao M A, Reichardt K. Using a new criterion to identify sites for mean soil water storage evaluation. Soil science Society of America
Journal, 2010, 74 762-773.

Jacobs ] M, Hsu E, Choi M. Time stability and variability of Electronically Scanned Thinned Array Radiometer soil moisture during Southern Great
Plains hydrology experiments. Hydrological Processes, 2010, 24(19) ;: 2807-2819.

Zhao Y, Peth S, Wang X Y, Lin H, Horn R. Controls of surface soil moisture spatial patterns and their temporal stability in a semi-arid steppe.
Hydrological Processes, 2010, 24(18) . 2507-2519.

Grayson R B, Western A W. Towards areal estimation of soil water content from point measurements: time and space stability of mean response.
Journal of Hydrology, 1998, 207(1/2) : 68-82.

Heathman G C, Cosh M H, Han E, Jackson T J, Mckee L, Mcafee S. Field scale spatiotemporal analysis of surface soil moisture for evaluating
point-scale in situ networks. Geoderma, 2012, 170. 195-205.

Han E, Heathman G C, Merwade V, Cosh M H. Application of observation operators for field scale soil moisture averages and variances in
agricultural landscapes. Journal of Hydrology, 2012, 444/445. 34-50.

Gao X D, Wu P T, Zhao X N, Wang ] W, Shi Y G, Zhang B Q, Tian L, Li H B. Estimation of spatial soil moisture averages in a large gully of the
Loess Plateau of China through statistical and modeling solutions. Journal of Hydrology, 2013, 486. 466-478.

Brocca L, Melone F, Moramarco T, Morbidelli R. Spatial-temporal variability of soil moisture and its estimation across scales. Water Resources
Research, 2010, 46(2): p.W02516.1.

Dane J H, Reed R B, Hopmans J W. Estimating soil parameters and sample size by bootstrapping. Soil Science Society of America Journal, 1986,
50(2) . 283-287.

Wang C M, Zuo Q, Zhang R D. Estimating the necessary sampling size of surface soil moisture at different scales using a random combination
method. Journal of Hydrology, 2008, 352(3/4) : 309-321.

Gao X D, Wu P T, Zhao X N, Zhang B Q, Wang ] W, Shi Y G. Estimating the spatial means and variability of root-zone soil moisture in gullies
using measurements from nearby uplands[ J]. Journal of Hydrology, 2013, 476, 28-41.

Sun G F, Zhu Y, Ye M, Yang J Z, Qu Z Y, Mao W, Wu J W. Development and application of long-term root zone salt balance model for
predicting soil salinity in arid shallow water table area. Agricultural Water Management, 2019, 213 486-498.

Sun G F, Zhu Y, Mao W, Li Y H, Yang J Z, Gao Z L. Development and application of a monthly water and salt balance model for seasonally
frozen agricultural and non-agricultural areas with shallow groundwater table. Catena, 2024, 235, 107701.

Sun G F, Zhu Y, Gao Z L, Yang J Z, QuZ Y, Mao W, Wu J W. Spatiotemporal patterns and key driving factors of soil salinity in dry and wet
years in an arid agricultural area with shallow groundwater table. Agriculture 2022,12. 1243.

Lin H. Temporal stability of soil moisture spatial pattern and subsurface preferential flow pathways in the shale hills catchment. Vadose Zone
Journal , 2006, 5. 317-340.

Hu W, Shao M A, Han F P, Reichardt K. Spatio-temporal variability behavior of land surface soil water content in shrub- and grass-land.
Geoderma, 2011, 162. 260-272.

Brocca L, Tullo T, Melone F, Moramarco T, Morbidelli R. Catchment scale soil moisture spatial-temporal variability. Journal of Hydrology, 2012,
422/423 ;. 63-75.

Liu B X, Shao M A. Estimation of soil water storage using temporal stability in four land uses over 10 years on the Loess Plateau, China. Journal of
Hydrology, 2014, 517, 974-984.

Shen Q, Gao G Y, Hu W, Fu B J. Spatial-temporal variability of soil water content in a cropland-shelterbelt-desert site in an arid inland river basin

of Northwest China. Journal of Hydrology, 2016, 540, 873-885.

http ; //www.ecologica.cn



