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Abstract

Title Comparison of Soil Moisture Content Between the SMAP Satellite Data and the Data

from the Measurements in the Paddy Field.

By Mr. Kittakan ~ Khluebmanee

Mr. Ronnachai Klomjit

Project Advisor

(Assoc. Prof. Dr. Ekasit Kositsakulchai)
....... Svverrenid e

Soil moisture has an important role in plant growth. Measurement of soil moisture can
be conducted using direct or indirect methods. Nowadays satellite data of soil moisture are
available. This Senior Project aimed to validate the soil moisture data from the SMAP satellite
in paddy field. The study area was paddy field in Huai Krachao District, Kanchanaburi. The
objectives were (1) to determine the soil moisture contents in the study area using direct
sampling method and the time domain reflectometer (TDR), (2) to collect satellite soil
moisture data of Soil Moisture Active Passive (SMAP) satellites, and (3) to compare the
moisture content between the SMAP data and the TDR data. The satellite soil moisture data
were compared with those measured by the TDR. The TDR measurements in 20 locations with
3 repetitions were conducted on April 14, 2021. Water logging was found in some measured
location due to rainfall during the early night before field visiting. The highest soil moisture of
TDR was 0.417 m3/m3, the lowest was 0.181 m3/m3, and the average was 0.304 m3/m3. The
SMAP soil moisture in the same day ranged from 0.172 m3/m3 to 0.258 m3/m3 and was 0.210
m3/m3 at the measured time. The SMAP data were lower than those of TDR measurements
with the RMSE of 0.104 m3/m3. It was below the expected accuracy of the satellite
requirements (0.04 m3/m3).
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Usuaniludueradenulanatednvaey (lendns, 2559) el Ysuanluduing
Y5115 (volumetric soil water content), Usinauinlufulaenisds (gravimetric water content),
szUmNB ufaRa81n (degree of saturation), A9LA VBT B ULV (equivalent depth of

water)

Y3 lufulaeu3uing (volumetric soil water content, 8, ) AuranUsninsves

i (Vi) sevinassmesiiu (V) (aunsd 1)

0, = — gun1s (1)

UsunaluAulaenisde (gravimetric water content, B,y ) Wushsdiuseninmnaves
U1 (My) AUIATDBUNIARUKAL (M) (@UNTIN 2) AT AU nuneds Audlarun1seun
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A51a7 1 Hansauitaya Soil Moisture Active Passive (SMAP) 483 NASA AUl 1 (L1) B 5ediu

[

4 (L4) ANUazdenveIRAnN (resolution) kayszaziiafifesUszanana (latency)

Product Description Gridding Latency**
(Resolution)
L1A_Radiometer Radiometer Data in Time-Order — 12 Hrs Instrument
Data
L1A_Radar Radar Data in Time-Crder - 12 Hrs
L1B_TB Radiometer Tg in Time-Order (36x47 km) 12 Hrs
L1B_S0 _LoRes Low-Resolution Radar &, in Time-Order (5%30 km) 12 Hrs
L1C_S0_HiRes High-Resolution Radar o in Half-Orbits 1 km (1-3 km)* 12 Hrs
L1C_TB Radiometer Ty in Half-Orbits 36 km 12 Hrs
L2 SM_A Soil Moisture (Radar) 3 km 24 Hrs Science
. . : ) Data
L2 _SM_P Soil Moisture (Radiometer) 36 km 24 Hrs (Half-Orbit)
L2 SM_AP* Soil Moisture (Radar + Radiometer) 9 km 24 Hrs
L3_FT_A* Freeze/Thaw State (Radar) 3 km 50 Hrs Science
) - Data
L3 SM_A Soil Moisture (Radar) 3 km 50 Hrs (Daily
L3_SM_P* Soil Moisture (Radiometer) 36 km 50 Hrs Composite)
L3 SM_AP* Soil Moisture (Radar + Radiometer) 9 km 50 Hrs
L4_SM Soil Moisture (Surface and Roof Zone) 9 km 7 days Science
Value Added
L4 C Carbon Net Ecosystem Exchange (NEE) 9 km 14 days

# Owver outer 70% of swath.

** The SMAP Project will make a best effort to reduce the data latencies beyond those shown in this table.
* Product directly addresses the mission L1 science reguirements.

#i111: National Aeronautics and Space Administration (2014)
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4.1 N1SNAFIUNISYINNIUVBIATBIINAINTY TDR
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NINAAIUNITNNNUATDITAANLATUYIIAEN1SIAUAIag19RUlasldnssURNAUAY AT

T4 TOR Jamnuduluusnaiesiudugaiiuimedn lneanuduainnisiiudieg iy waza

AMUTUININNITIALABLATES TDR LAAILUANTIN 2

a & 2 a avy [ Y 1 a [ =
A15197 2 wanI LUl USHIRSVEIRUNIAIINNISIAUAIBENAN WagaINNTInlaelAIas TDR

Weight (g.) Water content
D H \

No. Can+Soil | Can+Soil |,

(cm.) | (cm.) | (cm3) | Can+ring | | . LIUAIDEY TDR
nNauauy 1 /GRDAY

1 538 | 3.01 | 68.502 80.64 212.03 190.56 31.34 32.07
2 | 538 | 3.01 | 68.502 72.65 216.57 195.98 30.06 33.57
3 | 538 | 3.01 | 68502 70.03 181.24 163.77 25.50 22.13
4 | 538 | 3.01 | 68.502 73.52 197.90 186.54 16.58 17.71
5 | 538 | 3.00 |68.199 74.76 218.34 201.02 25.40 19.20
6 538 | 3.00 | 68.199 74.24 206.23 185.35 30.62 29.46
7 | 538 | 3.00 | 68.199 71.24 199.19 189.53 14.16 16.66
8 | 538 | 3.00 |68.199 68.81 187.83 178.68 13.42 15.87
9 538 | 3.00 | 68.199 72.79 167.99 162.2 8.49 10.43
10 | 538 | 3.00 | 68.199 72.86 208.80 193.03 23.12 23.97
11 | 538 | 3.00 | 68.199 73.68 190.47 180.74 14.27 13.49

19 lAAIAINLTULAIFIANNITOINATIZRAIAMUAUNUS TEI9AANT UL RS US USRI

nsLAUA29819 AU laaInn1TinlagLeTas TDR Iaenuinilal Coefficient of Determination (r2)

Wi 0.874 dauanslunng 16




14

35.00

30.00 y=0.8889x+2.4981 ir 8

R?=0.8738
25.00 o
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A7 "IiJ‘Y.‘[uI@EJ AAUAIDEY (%)

a o v & ] ! k1 a A v
AT 16 ANUFUNUGTEIIAIANNTULAEUSHRSALARIN
nsiufegsiunsinlaeasas TOR

o X o o
4.2 N15IAMNTUVBIRUTUEUINIAYLASEY TDR

nsinauduluaulasdunsluiui 14 wwieu 2564 Taeyin15inAususIn 20 90
N3EENINUNANIAILaRlUAINT 4 FaArauTuvesaudaAviniu 41.72% USinaei 1 fidam
14.248°N, 99.758°F uaz gy 18.1% UIAAN 2 WA 14.272°N, 99.748 °FE ALafguas

ANMUTUNYININTIAILTUR 14 wweu 2564 Wiy 30.06%

99 7420°F 99.7881°E
14.3358°N 14.3358°N
14.2902°N 14.2902°N
14.2446°N . 14.2446°N
._.
99.7420°E 99.7881%
&l s ry
0 2 4 6 km ‘ AVIIAFAIUTY
I 0000
& e
VUVIFANE

AN 17 funisvegainnsinauiuvesiulaeiaIes TOR
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4.3 ANNBUYRSAUIINTBYan1ITEY Soil Moisture Active Passive (SMAP)

ndoyavean ey SMAP Jufl 14 wweu 2564 Faduiuderiunisativnuluden 4.2

[y

AT UYRIAUTIAGIEAWINAY 25.82% TIIa1 01:00 — 04:00 . Wags@AWniu 17.22% Lan

22:00 01:00 W. ANUTUYBIAUNIAINANILTEN SMAP Tugrsinssiunsandunuluiden 4.2 ey

Tug9:387 10:00 - 13:00 U. FIAIANUTUVDIAULUTIWIATAANYINAY 20.99% AIUTUVDIAUY

a & A a & a' a | ! = a
‘UiL'JﬂJWUV]ﬂﬂﬂqﬂgﬂﬂ']ﬂ'l']ﬂJGUanV]ﬂ@I&Luna']ﬂa']\‘iﬂu BAIWHIN15E1A19 01:00 919 04:00 U. hagagdan

Y 9

=Y

anawses 9 lurnainatsiuieunainnisiautiuuinaiafuazssmeeenlulugiiainaisiu

=

Falvauduvesiudy Surface axiimsidsuudadlundayusnnidusu Root zone uavlugas
Atllunnasun Anuduvesiuludy Surface sgdidfntusnniiiooufuda Root zone Immﬁa@
AT 18 aziiudtlugaeudl 13 wwiey naUszann 18:00 A9 24:00 u. iHutiefisilunnasw
Uszana 2.8 fiaduns Tnsdrsdaanndeyanuvesaniiiondoninoinunsenes Smingnasaysds

WAAIIUAISTINAKUIN A-1

& SMAP_Root Zone

SWAP Surface

.
",t’ !tt?ttt’tv & &

Valumetric water content [36)
[
L
-
.
q
.

L

L

= T T

15 Apr 21 0:00 14 Apr 21 0:00 15 Apr 21 0:00 16 Apr 21 0:00

i 18 AnuUlagUSunsvesRuUsMIUAnwluiun 13 - 15 wwey 256438uinisuteya

ANUFUVBIRAUTENINNNTNTIVIALAY TDR ULayaa1NA1IiEs SMAP
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NNsiUSsuisuANUas I uURALTUTBIRUlasUS LIRS lAaInN1sTalaLeS e TDR way
~ A & a a a ~ a A & ~
31NALAEY SMAP WUINEANNTUYRIRUUTINAAT 2 WEIYALALITIAIAIINTUIINATITIEN SMAP
JalndAganuANlnaINN1595397n959lAELATD9 TDR F9ANANUTULALUSLINTIINA1 AL SMAP

Tusu Surface Y9N UNANETAIYNAU 20.99% A1AIUTUTABUSUINST EAAINNITHSTIVTIARS LA E

= a0 v

\A383 TDR USLIUAAT 2 AU 18.60% ¢ RMSE dfnag#l 0.024 Snwazan wiunvedgni 2
wanslunmit 19(n) nefanmiduudndainsiunewddalifimanzugndmsuggniasely 1

furvhudsluiunmilougadu q uddidanuiuvesiveylagdunalaaindadanudeivewmaly

1%
a0 A I

Ui ulngregein 2 wavdiugania1nutuaINA1LTiel SMAP Jruanseiuantaain

9

N1395393na5elnewATes TR unfignfegail 1 lngAianudulael3unnsvesiuuinngei 1 Ald

INNTATIVINVTIWANYINTY 38.53% A1 RMSE deinag#l 0.177 anvaigan niunvesain 1 uandly

Y

[

Al 19() nefanmduundnnivgndnuds Sunlunuireudsgadioieuiugadu lusnuided

lpvinsinanuduasesin 20 anInunAny A1 RMSE vesuideilogi 0.104

a

1191UIT8UBY Mustafa Berk Duygu and Zuhal Akytrek (2019) sreeuimauguluiy

v v fu

Y0378Ya SMAP agilanuduiusiunisinlag Cosmic-Ray Neutron Probes ilavinsinluiiuiidl

1% ' 1 '
I~ I A I

anmiswidannniiunfduiuiionegdgn auideiinuina RMSE 7ilda1n COSMOS Database

Results iU 0.094 dwsudeya SMAP-Rootzone wag 0.091 dmiutaya SMAP-Surface 111398

3 =)

983 Ameneh et al. (2019) ladnauduluduluansgausnilagldauigesvosaniingiain 362

[
A a0

an1iinudnan RMSE fildannaanfinasegluiunidanmiduiuimiedgniien 0.07 - 0.13 dmsu
TayaTeiu uag 0.08 - 0.10 dwiutdayaseidieu d1uUITLV8 Haiyun Bi et al. (2016) 318411
J1teyan1iLiiuy SMAP Level 4 @1unsadiasigvinnudulufuldneauaislagnudnan RMSE dan

winitu 0.032 dmfudeya SMAP-Rootzone Wag 0.027 dm¥u SMAP-Surface

WA 19 @i (n) 999 2 way (V) 999 1
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Volumetric soil moisture {(m3/m3)
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99.8
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AANUIN .

dglJ a 1 a avwy < o/ 1 a (% o
A1519UENIAUTUTABUSUINS LLaz?JEJQa?JENﬂu%lﬂﬁﬂﬂﬂ’]iLﬂUﬁl’Jaﬂ’Nﬂu LazaINNIsINLALLA3aY TDR

A15°9% N-1 AuTUleed3uRg LastoyaresRuiivinn1snsNumed19iu waga1nn1sinlaeinses TOR

21

Weight (g.) Water content
No. | D (cm.) | H(cm.) | V (cm3) . 5 WU a0ud] Sufi 1281

Can+ring | Can+Soil Nauwayu | Can+Soil asdy | | TDR

AIBYIY

1 5.38 3.01 68.502 80.64 212.03 190.56 31.34 32.07 p.9henTZan | 21/02/64 | 11:08
2 5.38 3.01 68.502 72.65 216.57 195.98 30.06 33.57 p.98NITAN | 21/02/64 11:40
3 5.38 3.01 68.502 70.03 181.24 163.77 25.50 22.13 p.9henTZan | 21/02/64 | 12:30
il 5.38 3.01 68.502 73.52 197.90 186.54 16.58 17.71 p.9henTEAn | 21/02/64 | 12:56
5 5.38 300 68.199 74.76 218.34 201.02 25.40 1920 | winuasenans | 21/05/64 | 9:57
6 5.38 3.00 68.199 74.24 206.23 185.35 30.62 29.46 ULNUATAEAS | 21/05/64 | 10:06
7 5.38 300 68.199 71.24 199.19 189.53 14.16 1666 | winwasenams | 21/05/64 | 10:27
8 5.38 300 68.199 68.81 187.83 178.68 13.42 1587 | winunsenans | 21/05/64 | 10:47
9 5.38 300 68.199 72.79 167.99 162.2 8.49 1043 | winuAsenans | 21/05/64 | 11:05
10 5.38 3.00 68.199 72.86 208.80 193.03 23.12 23.97 UANWATANERS | 21/05/64 11:16
11 5.38 300 68.199 73.68 190.47 180.74 14.27 1349 | winwaseans | 21/05/64 | 11:29
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A519anIUSUUANTUTUAUNEARINN15NSIINLALLASDS TDR thas SMAP

A157199 -1 USunasanuduluduilaainnisnsiainlaeiaiad TDR

o A arudulag | guvnd Aty .
R R I I Un1m35 (%) (°C) U3u10n5sade (%) e
14/4/2564 1 | 10:28 41.72 29.5
2 10:28 36.8 29.5 38.53 14.248, 99.758
3 10:29 37.07 29.6
1 10:43 18.1 31.7
2 10:44 18.91 32.2 18.60 14.272, 99.748
3 10:45 18.78 32.8
1 10:49 33.32 334
2 10:49 29.31 33.5 30.86 14.271, 99.757
3 10:49 29.95 33.5
1 10:55 31 35.4
4 2 10:55 27.57 35.5 29.95 14.268, 99.763
3 10:56 31.29 355
1 10:59 31.87 35.9
2 10:59 30.47 35.9 32.79 14.265, 99.765
3 11:00 36.03 359
1 11:04 30.95 35.9
2 11:04 31.88 35.8 29.97 14.267,99.773
3 11:04 27.09 35.8
1 ]11:13 29.39 36.5
2 11:13 29.64 36.7 29.98 14.268, 99.779
3 11:13 30.9 36.7
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o 2 osg ardulag | gaumgl audilog .
o R M B Y3103 (%) (°0) USinasiade (%) i
14/4/2564 1 11:19 24.21 38.1
8 2 11:19 26.76 28.1 2577 14.267, 99.787
3 11:19 26.35 38.2
1 11:26 38.02 37.9
9 2 11:27 36.35 37.9 36.69 14.271, 99.799
3 11:28 35.7 38
1 11:37 279 37.2
10 2 11:37 31.35 37.1 30.48 14.280, 99.779
3 11:37 32.18 37.2
1 11:48 26.75 36.8
11 2 11:49 27.1 36.8 27.55 14.291, 99.756
3 11:49 28.8 36.8
1 11:54 30.45 36.7
12 2 11:54 30.2 36.7 31.54 14.301, 99.765
3 11:54 33.97 36.7
1 12:00 33.8 35.8
13 2 12:00 37.52 35.8 35.56 14.303, 99.775
3 12:00 35.37 35.8
1 12:08 30.1 36
14 2 12:08 29.21 36 29.79 14.296, 99.791
3 12:08 30.07 36
1 12:20 28.69 354
15 2 12:21 27.42 355 26.15 14.311, 99.795
3 12:21 22.35 35.5
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o 2 osg AUty QN AUl .
o R M B USas (%) | O | Usumsiade (%) i
14/4/2564 1 12:27 28.78 36.7
16 2 12:27 29.61 36.7 29.88 14.319, 99.784
3 12:28 31.24 36.7
1 12:34 32.08 36.3
17 2 12:34 34.28 36.4 32.72 14.325,99.774
3 12:36 31.79 36.5
1 12:45 29.36 37.3
18 2 12:45 32.46 37.4 32.10 14.321, 99.754
3 12:45 34.49 37.3
1 12:51 31.18 36.2
19 2 12:51 33.88 36.3 32.59 14.308, 99.754
3 12:51 32.7 36.3
1 13:00 2574 358
20 2 13:00 24.78 359 25.59 14.308, 99.742
3 13:00 26.26 358




A5199 U-2 USUauANuFULUAUIINAIALL SMAP YUl 13-15 wey 2564

Soil moisture (%)

Day Time

Root zone Surface

13-04-2564 | 01:00-04:00 14.634 15.512
04:00-07:00 14.639 15.679

07:00-10:00 14.585 14.345

10:00-13:00 14.599 15.100

13:00-16:00 14.498 14.398

16:00-19:00 14.510 15.862

19:00-22:00 15.712 27.890

22:00-01:00 16.089 25.481

14-04-2564 | 01:00-04:00 16.500 25.816
04:00-07:00 16.675 24.603

07:00-10:00 16.827 23.763

10:00-13:00 16.693 20.990

13:00-16:00 16.454 18.906

16:00-19:00 16.234 17.440

19:00-22:00 16.140 17.228

22:00-01:00 16.089 17.215

15-04-2564 |  01:00-04:00 16.042 17.182
04:00-07:00 15.998 17.143

07:00-10:00 15.600 17.056

10:00-13:00 15.893 16.777

13:00-16:00 15.784 16.161

16:00-19:00 15.672 15.633

19:00-22:00 15.420 13.773

22:00-01:00 15.396 13.821
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ATANUIN A.
M5l A-1 Teyaruannilgnenineinunsgves Smingnssans U 2564
Date | Jan Feb | Mar | Apr | May | Jun Jul Aug | Sep | Oct | Nov | Dec
oI | - | 00 | 00 | 00 | - - - - ] - ] -
02D | - | 00 | 02 | 00 | - - - - - - _ ]
03D | 00 | 00 | 20 | 02 | - - - - ] - ] -
04D | 00 | 00 | 00 | 98 | - - - - - - _ ]
05D | 00 | 00 | 00 | 182 | - - - - ] - ] -
06D | 00 | 0.0 | 00 | 52 | - - - - ] - - ]
07D | 00 | 00 | 00 | 18 | - - - - - - ] ]
08D | 00 | 1.2 | 00 | 04 | - - - - - - - -
09D | 00 | 00 | 00 | 52 | - - - - - - ] ]
100 | 00 | 00 | 00 | 40 | - - - - - - - -
11D | 00 [ 00 | 00 | 00 | - - - - - - ] ]
120 | 00 | 00 | 06 | 80 | - - - - - - - -
130 | 00 | 00 | 00 | 28 | - - - - - - ] ]
14D | 00 | 00 | 00 | 40 | - - - - - - - -
150 | 00 | 32 | 00 | 00 | - - - - ] - _ -
16D | 00 | 02 | 00 | 162 | - - - - ] - - ]
170 | 00 | 46 | 00 | 02 | - - - - ] - _ -
18D | 00 | 342 | 00 | 1.0 | - - - - ] - - ]
190 | 00 [ 00 | 00 | 02 | - - - - ] - _ -
20D | 00 | 00 | 00 | 48 | - - - - ] - - ]
21D | 00 | 00 | 00 | 08 | - - - - ] - _ -
22D | 00 | 20 | 00 | 04 | - - - - ] - - ]
23D | 00 | 00 | 04 | 02 | - - - - ] - _ -
24D | 00 | 00 | 00 | 52 | - - - ] ] - ] -
25D | 00 | 00 | 00 | 00 | - - - - ] - - ]
26D | 1.0 | 00 | 00 | 34 | - - - - ] - _ -
2D | 10 | 00 | 00 | 02 | - - - - ] - _ ]
28D | 06 | 00 | 00 | 00 | - - - - ] - _ -
29D | 10.6 28 | - - - - - - - _ ]
30D | 00 00 | - - - - - ] - _ -
31D | 00 5.8 - - - - ]
Sum | 13.2 | 454 | 118 | 922 | - - - - - - ] ]

Iu: nsugnieninen, 2564
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