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ABSTRACT: Soil moisture usually relates to soil salinity levels in areas affected by salts. Presently, soil moisture
data measured by satellites are widely used. Thus, the objectives of this research were to 1) find the relationship
between the directly measured soil moisture and soil moisture obtained from SMAP satellite, 2) observe the
relationship between the soil moisture obtained from two methods and soil salinity variability, and 3) apply the soil
moisture values obtained from SMAP satellite to assess soil salinity. Four study locations were conducted in Kasetsart
University, Kamphaeng Saen Campus where they were affected by salt. Soil samples at the depth of 0-10
centimeters were collected in triplicate every 7 days between November 2022 and February 2023, in a total of 16
times. The results found that directly obtained soil moisture values ranged from 6.04-27.94% and soil moisture
obtained from SMAP satellite ranged from 19.95-32.31%. The moisture values varied according to rainfall in the
area. The electrical conductivity values ranged from 30.3-125.7 dS/m, indicating that all study locations had salinity
values exceeding standards, which could be classified as salt-affected soils during the study period. When soil
moisture value increased, electrical conductivity value decreased resulting in the negative relationship in linear
equation between directly obtained soil moisture value and electrical conductivity value, with R2 value (P < 0.01)
of 0.4773 (Point 1), 0.7345 (Point 2), 0.6821 (Point 3), 0.8564 (Point 4) and that between soil moisture values obtained
from the SMAP satellite and electrical conductivity with R? value (P < 0.01) of 0.8779 (Point 1), 0.8222 (Point 2),
0.6204 (Point 3), 0.7471 (Point 4). These findings suggest the possible utilization of soil moisture data from SMAP
satellites instead of moisture data obtained directly from soil sampling in the field to quickly monitor the changes
in soil salinity using an equation of X-11.12=Y (X=soil moisture measured by satellite and Y=soil moisture measured
directly).

Keywords: salt-affected soils; soil moisture; SMAP satellite
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Figure 1 Four studied locations of salt-affected soils in Kasetsart University, Kamphaeng Saen Campus and model

for collection of soil samples with 3 replications for each location. (modified from: 1n3eslng LazAug, 2566).
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Table 1 Details of the SMAP dataset

Dataset Day/Month/Year Times
SMAP_ L4 SM eph 20221112T103000 Vv7030 001 12/11/2022 09.00 a.m. - 12.00 p.m.
SMAP_ L4 SM eph 20221119T103000 Vv7030 001 19/11/2022 09.00 a.m. - 12.00 p.m.
SMAP_ L4 SM eph 20221126T103000 Vv7030 001 26/11/2022 09.00 a.m. - 12.00 p.m.
SMAP_ L4 SM eph 20221203T103000 Vv7030 001 3/12/2022 09.00 a.m. - 12.00 p.m.
SMAP L4 SM eph 20221210T103000 Vv7030 001 10/12/2022 09.00 a.m. - 12.00 p.m.
SMAP_ L4 SM eph 20221217T103000 Vv7030 001 17/12/2022 09.00 a.m. - 12.00 p.m.
SMAP_ L4 SM eph 20221224T103000 Vv7030 001 24/12/2022 09.00 a.m. - 12.00 p.m.
SMAP_ L4 SM egph 20221231T103000 Vv7030 001 31/12/2022 09.00 a.m. - 12.00 p.m.
SMAP_ L4 SM egph 20230107T103000 Vv7030 001 7/1/2023 09.00 a.m. - 12.00 p.m.
SMAP_ L4 SM eph 20230114T103000 Vv7030 001 14/1/2023 09.00 a.m. - 12.00 p.m.
SMAP_ L4 SM eph 20230121T103000 Vv7030 001 21/1/2023 09.00 a.m. - 12.00 p.m.
SMAP_ L4 SM eph 20230128T103000 Vv7030 001 28/1/2023 09.00 a.m. - 12.00 p.m.
SMAP_ L4 SM eph 20230204T103000 Vv7030 001 4/2/2023 09.00 a.m. - 12.00 p.m.
SMAP_ L4 SM eph 20230211T103000 Vv7030 001 11/2/2023 09.00 a.m. - 12.00 p.m.
SMAP_ L4 SM eph 20230218T103000 Vv7030 001 18/2/2023 09.00 a.m. - 12.00 p.m.
SMAP_ L4 SM eph 20230225T103000 Vv7030 001 25/2/2023 09.00 a.m. - 12.00 p.m.
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Figure 2 Air temperature and humidity during the studied period. (modified from: 1n3elns wazAmE, 2566).
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Figure 3 Amount of rainfall during the studied period. (modified from: 1n3elns uazAmE, 2566).
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Table 2 Soil moisture and electrical conductivity values at each time of soil collection (16 times)

Point 1 Point 2 Point 3 Point 4

Times SM (%) SM (%) SM (%) SM (%)
— EC. (dS/m) ——— EC. (dS/m) ——— EC. (dS/m) ——— EC. (dS/m)
MASS ~ SMAP MASS ~ SMAP MASS ~ SMAP MASS ~ SMAP

8.86  30.11 66.38 21.30  30.11 30.30 19.63  30.11 100.73 13.80 30.11 63.57

—_

2 9.09 3097 65.16 20.46  30.97 51.48 19.14  30.97 95.58 14.83  30.97 64.98
3 2171 3231 57.43 2794 3231 42.26 2190 3231 51.23 1726 3231 53.62
4 18.99  30.98 75.61 23.24  30.98 55.37 19.45  30.98 89.50 16.68  30.98 55.72
5 10.81  30.13 70.68 20.79  30.13 62.31 19.43  30.13 92.66 1297  30.13 82.68
6 838  29.17 82.13 19.03  29.17 65.53 17.98  29.17 109.55 1273 29.17 74.07
7 8.06  27.81 85.66 15.14 2781 64.02 17.50 2781 125.70 1246 2781 90.88
8 858  26.10 92.75 18.05  26.10 7251 18.06  26.10 107.55 10.67  26.10 76.56
9 711 2542 91.48 1555  25.42 65.60 1538 2542 122.35 1040 25.42 84.59
10 794 2430 103.95 14.66  24.30 76.23 15.59 2430 121.35 10.45 2430 90.25
11 779  23.05 98.99 13.68  23.05 88.42 1423 23.05 119.70 10.14  23.05 93.81
12 750 2239 100.25 13.53  22.39 89.26 13.81 2239 120.65 9.87 2239 92.07
13 7.09 2164 100.42 1350 21.64 88.87 1234 21.64 121.06 9.94  21.64 92.48
14 6.84  20.80 101.13 13.47  20.80 88.48 12.54  20.80 121.85 9.99  20.80 91.53
15 6.12 20381 101.64 13.42  20.81 87.09 1246 20.81 124.36 9.80 2081 92.42

16 6.04  19.95 102.35 13.48  19.95 87.72 1279 19.95 124.87 9.27  19.95 93.76
average  9.43  26.00 87.25 1733 26.00 69.71 16.39  26.00 109.29 11.95  26.00 80.81

Remarks: EC. and MASS SM were modified from tn3ealng wazamy (2566).
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Figure 4 Soil Moisture and electrical conductivity values at each time of soil collection (16 times). (a) Point 1, (b)

Point 2, (c) Point 3, and (d) Point 4.

nsfnmuAIAUALYesRuaInAEnmnsilniinud anmnnsiliiusazgefidnuileuuanaiedy e

anmnisiiliheglugig 30.3 §3 125.7 dS/m (Figure 4) wansbiiuinluiuiiamgiivimusudadaasydulalinandn

'
a

16 (lywdns, 2545) Inenuingedl 2 IAanmnisunbiinifian sesanfeqad 4, 9091 1 uagyail 3 AINEIAU ANEAINNTT

3

P
{ a1y <

lriuysunduiuaranuduiu nadeanurulufuiadesas asduldimaninlniiialdagdauntulume Tunng
psstudnuilonnudulufuinniy Aanmasiilnihiezdesadludie (Figure 4) nsfunysvasanimnisinlnihluisag
aiuiegeuganduulindullufiemadesiu lnegadiudiegned 3 frenufuainnsnsininaaninnisd
Inifhgeiign luyndasaainisfiudiegns enviulunisifiudiegnemsad 3 Sadunsifiudiegned undasluan 43.4 mm 2 Ju
Fawudeanmmstinlnieed 3 frdeendilugedl 1 wazaail 4 lnelienarsaunAANuTuRusmAIeNYIIgaT 3 1
| & a g o & o Yo S, a0 v | o ] o o a 2 v
A1ruFuALlunIsuiieg1ensen 3 IndlAesiuged 1 fA1deendignd 2 uazuinningai 4 9ndeyadiarudululed

USununisnsgangvesuniantuingiwaiunsuaue1adanuuaneeiu wazuand1aaniaaienieninensiainla



KHON KAEN AGRICULTURE JOURNAL 52 (6): 1242-1255 (2024)./doi:10.14456/kaj.2024.90. 1251

dnUsgnisrileralulsunaniaunwinnuenavinbinuldsunlasnnudulawanansiuilefuiilefunnnmneny wagusenis

gavnensinfiounivesiuilenunnasgivenndeuilaunndeiudloiunilasunansenuaninfetiulsuuuunisagaunie

q

DimTuanAaiy geLiufmegsiud 1, 3 wae 4 fdnvauzveaiui Wefu (loam) uazjuiuunisazauniefinaniaaai

& o 1 A

Tuvauzfigaiiuiieged 2 dnvasiiunidenuuenae fuiiduiivivesszuy Tndunaah ffvnaguituiinnniign wasiile
Auazidenndngnduy (sandy clay loam) (n3elng wazAny, 2566)
anuduiusszrimauduRuiiinlaensiuildandeyanaiion SMAP wazauANfinsI9inInAEnInnIg

Wlwihvesansazanefuduiiluidazgaiudiiogisuanids Figure 5

000 0.254x +48.162 0.0
y=-0.254x + 48.
35.00 . R? = 0.8779 35.00 y=-0.2091x+ 40.577
o ' T, 2=
= 30.00 %e.® o = 3000 o 20 e, R®=0.8222
£ 0 Ty L] 3 L L
g 2500 e g @ 2500 | e LR
3 ° "B, s | e [ ] 's
B 2000 ° % B 20.00 ° o0 %
o [=] b -.‘_'.9.
Zaso0 [ e Z 1500 @ g
3 y=-0.196x+26.533 e ] y=-0.2049x+31.612
1000 | 1T TR TTIIT O @ T v 10.00 )
R?=0.4773 ® o0 ..‘o R?=0.7345
5.00 5.00
0.00 0.00
0.00 20.00 40.00 60.00 80.00 100.00 120.00 0.00 20.00 40.00 60.00 80.00 100.00
Electrical conductivity {dS/m) Electrical conductivity {dS/m)
@ Soil Moisture by mass (%) @ Soil Moisture by SMAP (%) @ Soil Moisture by mass (%) ® Soil Moisture by SMAP (%)
(a) (b)
40.00 y=-0.1689x+ 44.46 35.00 .
..... R? = 0.6204
35.00 o, 30,00 y =-0.2582x + 46.86 fts
e, (L —_ —
g 30.00 " . . g 2500 RZ=0.7471 & ..
g 2500 . R e =
: e % 3 2000 *
% 2000 | T T 000 © ) B e,
2 %92 ° S 1500 2. &
= 1500 -.01301x+30611 < 2 | oteexessier 022
& 1000 y=- - X +30. 3 1000 y=-0.166x+25.367 ° d~
- R*=0.6821 R? = 0.8564
5.00 5.00
0.00 0.00
0.00 20.00 40.00 60.00 80.00 100.00 120.00 140.00 0.00 20.00 40.00 60.00 80.00 100.00
Electrical conductivity {dS/m) Electrical conductivity {dS/m)
@ Soil Moisture by mass (%) ® Soil Moisture by SMAP (%) @ Soil Moisture by mass (%) ® Soil Moisture by SMAP (%)
(0 (d)

Figure 5 The correlation between soil moisture and electrical conductivity. (a) Point 1, (b) Point 2, (c) Point 3, and

(d) Point 4.
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SMAP soil moisture values

Hight Low

(c)

Figure 6 Soil moisture values obtained from the SMAP satellite. (a) Highest soil moisture value obtained on
December 26, 2022, (b) Moderate soil moisture value obtained on January 7, 2023, and (c) Lowest soil moisture

value obtained on February 25, 2023.
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