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The project entitled “Integrated National Land Use Change Monitoring
Program” is carried out in accordance with the “Regulations for Land Use
Monitoring” mentioned in the paragraph 2 of Article 19 of the “Spatial
Planning Act” . The project’s content is determined by the requirements for
land-use monitoring set by the Ministry of the Interior’s National Land
Management Agency (NLMA), the Ministry of Agriculture’s Agency of Rural
Development and Soil and Water Conservation (ARDSWC), and the Ministry
of Economic Affairs’s Water Resources Agency (WRA).

Since 2018, these three agencies have granted the TCD (Urban and Rural
Development Branch, National Land Management Agency, Ministry of the
Interior) permission to implement this project. The project regularly detects
changes in the nation's land use by using a real-time land-use notification
system and multi-temporal satellite images. Through monthly detection of
national land, biweekly detection of specific areas, and semi-annual detection
of shoreline and sea areas, 28 monitoring periods were notified in 2023. Weekly
dynamic notification is also implemented to enhance the detection process's
efficiency. As a framework for improved land-use management, 26 value-
added working items are concurrently implemented at the same time. These
items include those pertaining to the government's needs for national spatial
planning, land utilization and development, investigation and punishment of

illegal development, and monitoring of shorelines and wetlands.

This year's new working items, which include the UAV (unmanned aerial
vehicle) imagery of development plans, the improved planning of the weekly
dynamic notification, providing report of change points in camping area, and
estimation of landslide areas in catchment areas., are included in response to
the needs of government agencies. The project's web-based "Land Use
Monitoring and Notification Integrated System" is being updated and extended

to better serve the needs of the government. In addition, 16 training workshops




and one additional workshop for volunteer recruitment have been arranged. To
encourage more people to participate in the project, both in-person, partially
online training and online learning videos have been offered, and over 450

students have finally enrolled in these workshops.

This project has been ongoing for many years, using network platforms,
public-private partnerships, and remote sensing technologies. With the aid of
more than 500 monitoring volunteers and nearly 600 cross-level government
agencies, the total number of reported land variation points has approached
180,000, indicating that this project can effectively support land management
agencies in managing land change activities. It is believed that in the future, the
monitoring procedure will be further enhanced to provide dynamic and ongoing
reference data for different land management and environmental sustainability

policy policies.
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aroBAID /anager Ep-212352-FGSc
|open all|close all| i
= RaidSet Hierarchy

¥ Raid System Console ‘ e

#-(J Quick Function RAID Set | Devices | Volume Set(Ch/Lun)

-] RAID Set Functions Raid Set # 000 E#1Siot=1 Volume---VOL#000(0&1&28&3/0,N00.0)
&) Volume Set Functions Ex1Slot=2

() Security Functions E=1Slot#3

#-(_] Physical Drives
#-{) System Controls
@ (] Information

E#1Slot=4
E=1Slot=5
EZ1Slot=6
E#1Slot=7
E=1Siot=8
E=1Slot*9

= Enclosure#1 : SAS RAID Subsystem V1.0

Device |usage | capacity. |Model
Slot#1(11) ‘Rald Set # 000 4000.8GB TOSHIEA MGOSBADA400E
Slot#2(F) Raid Set # 000 4000.8GB TOSHIBA MGOBADA400E
) Raid Set # 000 4000.8GB TOSHIBA MGOSADA400E
Raid Set # 000 4000.8GB TOSHIBA MGOSADA400E
Slot#5(12) Raid Set # 000 4000.8GB TOSHIBA MGOSADA400E
Slot=6(10) Raid Set # 000 4000.8GB TOSHIBA MGOBADA400E
Slot=7(C) Raid Set # 000 4000.8GB TOSHIBA MGOBADA400E
Slot#8(B) Raid Set # 000 4000.8GB TOSHIBA MGOSADA400E
Slot#9(13) Raid Set # 000 4000.8GB TOSHIBA MGOBADA400E

B 2-33 ~ ProWare EP-2123S2-FGSC (Fibre-to-SAS/SATA) RAID subsystem 2U #%
28 ;8 12Bay #% 7% % %
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P21 BREY Y EFEE LR IERY FELL T L Fk g TR
PR IEH SRR ORER AN g2 p AR Y Pk 0 IPCC # ik 5]51 e red 2
A2 R B e IPCC (2000) = F 23fped 4 f5 5 2. T3 5 £ 0 fiitick
254 }_Tﬁbﬁiﬁﬁifﬁﬂ"*tﬁﬁﬁiﬁﬂ (R T la) & FapsgeRa

> dr %L%’I‘E'a‘il‘ Ex&rf"' iﬁgﬁiﬁ’ Em % }35 IPCC WMJ—.‘F 'ggzp 'n "J}ﬂ
g% S (2019) L REFDFTEL L o FiT AN R LA A A2 D
SAEA R EAFT e G E ST B X ERG AR A Rt

% 2-54~IPCC 27k 4 fi 425 £ (IPCC, 2000)

i w1z | wF
#.7% 2 +k(Tropical forests) 120.45 123.73 244.18
& & & +k(Temperate forests) 56.73 96.15 152.88
% % #Hk(Boreal forests) 64.23 343.80 408.03
#. % ¥ (Tropical savannas) 29.33 117.33 146.66
' % ¥ (Temperate grasslands) 7.20 236.00 243.20
77 ii-(Deserts and semideserts) 1.76 41.98 43.74
% & (Tundra) 6.32 127.37 133.69
&3 (Wetlands) 42.86 642.86 685.72

# 1 (Croplands) 1.88 80.00 81.88

T4 %3k 1 IPCC (2000)
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# 255~ A2 EAZAGERE 2B L
o

o e FF B (8 o
R Ty Kiéw : e
A A HR(I M) 235.32 11 122.73 @ 358.05
AP RE EHE M) 42.10 M 122.73 @ 164.83
¥ R AR (T ) 119.64 1 122.73 2 242.37
T PR ) 189.16 [ 109.44 B 298.60
T#F LB FhR( ™) 146.52 1] 109.44 B3] 255.96
T ¥ E R &HHE M) 61.75 109.44 B3] 171.19
B L (T 98.43 [1] 96.15 1 194.58
FA L ARG e 20| 23310 343.80 1 367.11
% R #+k(Tundra woodland) | 41.62 1 343.80 [ 385.42
¥ iE X R 8.70 [1] 117.33 & 126.03
A REY R 16.10 [ 117.33 & 133.43
LTHEFRELY R 13.50 [ 176.67 3] 190.17
THEFITEER 6.10 [ 176.67 3] 182.77
B BRET R 13.60 [ 236.00 @ 249.60
EAREGEE YR 8.5 181.69 [3] 190.19
% & (Tundra) 6.32 (2] 127.37 12 133.69
B 42.86 2] 642.86 12! 685.72
B 1.88 (21 80.00 1 81.88
BB 1 15.76 4 80.00 %] 95.76
His g 0.00 34.00 L©] 34.00
L [1]:IPCC R RE F Wi dpa L A7%(2019) -
[2] : IPCC(2000) = # >3k 4 B k2. TIop 3 & o
[Bl: B4 2 HEMFEHEY TRF 22T 2 ToE ; B4 2 EE
PR A EK 2 T
[4] ¢ g A OB S AT B G A b e ded
[5]: 4% R 2 MG E -
[6] - IPCC Bl 728 % # #iF# 43 % (2006) -
[7]1 1 TPCC H 3% B3 48 B TR e g 24 o

AZxo11l &2 112 # W2 JI* R fens % 2 TCCIP frg BLp| 4 %
FEFHEAF ZHEPEPCCRATEZF MFP pa 2 mERE 32 - BRF
S mE ERMER LR AR AR R BB e ks 2 B
AW BRI PR PRSI TARGH 0 A s s R -
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| B ’ % Bl4o B 2-76 1 B 2-79 “17 > B 2§
—*—wi 19 84 %?'J?*E‘él’#fi_zﬁ?ﬂ]’ TR AR e R G E S

*o0d & 2-56 3 & 2-59 7o o

N2 &2 2@ fl* e B S %87 480 TSR EE L 8139787 §
WE o Lo e )k JE R R 22507 PR/ OCE c LA B R BPRBREETE S
149.59 e » T 352 & 4% FFulp iz £ 11528 wf/2F o mﬁf&ﬁﬁr#%&faﬁ?p
BoilBXFFRAIERHE 2FIGEITRAESAF %P P FFE

L A NEMG A2 K o AR 284335 FeE o T3 B {1 g R
187.77 ¥/ =% s in §h 49.17 F o> T3y I g nlpt s £ 191.04 o/ 2%
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13 #/R R ERIFEFE RgFLd B w
20256 112 844 A 5 2B % e % 4
e BT & A
2 E T (/2 1) ) ()

R 2,139,020 57,054.30
R 358.05 23,426 838.77
A R 164.83 46,014 758.45
¥ 50 242.37 22,796 552.5
T PR 298.6 857,501 25,604.97
TAF L & 255.96 981,618 25,125.50
i NPT 194.58 200,244 3,896.36
- SN 367.11 4,515 165.77
F R AR 385.42 2,906 111.99

B 81.88 661,869 5,419.39

¥ 89,277 1,755.66
A REL R 133.43 2,069 27.6
#2FTET R 126.03 2,362 29.77
THFBRELR 190.17 67,165 1,277.28
B REBL R 249.6 15,256 380.78
A RE/ALE LR 190.19 1,382 26.29
£ R 133.69 1,043 13.95

B 685.72 186,580 12,794.14

BB B 95.76 411,148 3,937.15

Hw oy 34 128,597 437.23

B3t 3,616,491 81,397.87

Tl W G R 225.07 ¥/ 2§
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hith
B #%74 358.05
HESEREEM 164.83
[ sseeam 24237
B s eRRm 298.60
D sEEns Lt Ak 255.96
BE LA 194.58
B =%t s 367.11
Bl =E#5H% 385.42
Eith
I 81.88
Hih
I avsREEE 13343
P s 2E® 126,03
ISR 190.17
I BaREER 249.60
EHRE/Z28R 190.19
I =5 133.69
B3l

B 685.72
BEM

1
2500000

A B 9576
R T HfttEt
PEI 42 5 3,616,491 A8 Bl 3400
|@weR 8139787 @ 0 30 60
LA RERIREFE 225.07 Wi/ AE e Km
200000 300000 400000

Bl 276~ 112 & £k 6 4 6 A% 535 2
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¥ mudpsd ook

£ 257112 #8582 & ¥

N —

BEA R A & &

2 A 53 FOF B (PR 2F) mAE(NE) AT EREEY)
o 5,067 86.74
T EF X R &k 171.19 5,067 86.74
B3 81.88 449 3.68
B 56 1.02
THEFIZELT R 182.77 56 1.02
R 685.72 204 14.01
BE W 95.76 3,184 30.47
Hw#p 34.00 4,016 13.65
R 12,974 149.59
Tiad B g R 115.28 &/ 28
ZTOUPD 3000?0 3500?0
e ,ﬂ.
S Y
g| LA AR . | E
& | ix©F=(ton/ha) " . g
Frith
DHFEREAF® 171.19
2 i D
[ 81.88
it .
DS FER 182.77 *
Bt
< | M 685.72 s
s BEM » | E
“| mm 9576 % e
E fth R ith o O
Bl 34.00
R
BEI 4R E TR 12,9748
BREE 14950 B 77 - — =
FEgt i F| REERItKFE 115.28 Wi/ AE — e— KT

T T
270000 300000

B 2-77~ 112 # BB 52 8 41

T
330000
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% 2-58~112 # & ¥ 4 ?*E“'Jﬁ?(?&%\%z\

2Eflrga RFE (‘““F‘/‘ ) B (=) e R E(F)
s 5,558 165.97
L& R 298.60 5,558 165.97

) ¥2 81.88 3,920 32.09
i 170 3.24
LA REL R 190.17 170 3.24
R 685.72 708 48.58
BEH 95.76 2,943 28.18
Huw=p 34.00 1,843 6.27
R 15,143 284.33
Tiad w1 s 187.77 ¥/ 28

1800?0

2710000

BESIABETS 15,143 218
REXFE 284.338
Fig A BRI T E 187.77 W/ QA

R

+ ith R A $E Rl

fix%Z=(ton/ha)

it R

O SEE R 298.6 B 685.72

Eith BEih

I 81.88 B 95.76

B Hth A ith 0 25 5

RSN REE 190.17 I 34.00 - m— Km
180060
B 2-78~ 112 # £ PR = 1% g3 3 &
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% 2-59 ~ 112—&@/1-;,72 + P"’f ?f éﬁi]ﬁlgﬁlg\'%z\
2 A 5 FOF B (PR 2F) g (=) RErERE(E9)
Fhi 1,118 33.40
T ¥ R R 298.60 1,118 33.40
B ¥ 81.88 36 0.29
¥ 399 7.60
THEF REY R 190.17 399 7.60
TR 685.72 19 1.29
BEH 95.76 518 4.96
Hw#p 34.00 484 1.64
R 2,574 49.17
T3t ] G E 191.04 #g/ 28
330090
fix7Z 2 (ton/ha) il
Prith
W TSEASEEM 298.60
it
I 81.88
g Eih B
2 TSE AR MEE 190.17 =
@it
I 685.72
B =i
I8 95.76
L fth A 3
B 34.00
i BT 2,574 E ¥y
B E 49.175 g%’ —
3300;!0
B 2-79 ~ 112 #:@infh 2 = 1% 5318 5 £
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FETEY B BEREFRTEY T EPRG LY R g R RS
Bl o blde s BEu JEAE Fladt £ TA e 25 R AT ARG PF Y P A
POPREEP IR HAR LK AST R AR Av R A L R € A E T BRI
59 80~90 ® :E | Z BLY MBE S E BRI A0 I G300 p 0 AL
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¥k np_n%s“_’ | (Sonet.al.,2022) | f# & * mefe&:i*T FHe T /FJmSPOT
KPS BT L A SRR

EHEEE o R 113 & 173 12 7 AR KA A Y (2R LA
2-83) 0 AV EIBRKFEH FHITEAT X EFLEHE 1o
2-

2283 13 EREHBHP &0 kfee R E
Ldp R EBLER fF (20F)
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pri pri E AL TE R T hEETE iheands BT
17 2,533 1,222 1,829 672 6,612 10,616 8,637 19,253
21 2,667 1,128 1,501 677 6,282 11,430 9,915 21,345
37 7,525 2,605 1,730 2,054 8,522 11,565 9,819 21,384
4 2 7,918 2,798 1,920 2,694 8,765 11,518 10,192 | 21,710
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6" 7,740 2,684 1,931 2,552 8,707 11,765 10,175 | 21,940
7 7,500 2,638 1,892 2,431 8,480 11,771 10,153 | 21,924
8 ! 7,441 2,615 1,908 2,486 8,473 7,292 6,241 13,533
9 ¥ 646 468 1,393 1,155 5,124 7,840 7,349 15,189
10 * 672 530 1,261 1,287 4,897 6,960 7,094 14,054
11 * 637 514 1,346 1,309 4,966 7,264 7,220 14,484
12 *# 619 513 1,313 1,383 5,197 7,492 7,406 14,898
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BTV REAR o EAEMATGERGLARA 2-84 2 £ 285
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BA3ES 1P koo fHE S ERF et afa s
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ke F Luﬁgs R 5 T s
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B 958 1042 2000
2AEHA 99.8% 95.8% /
i ) 0.2% 4.2%
AREM AR 97.7%
Kappa 0.95

# 2-85 41 T

B3 E S 28 kfee fi 7 E SRR EEEHRITE

R . o Ek ‘
kA F ;,, kfe wE f;‘iﬂ ! Gkl
b BE e & KA 919 81 1000 91.9% 8.1%
(%) 2k A 7 993 1000 | 99.3% 0.7%
KN 926 1074 2,000
2AEMHR 99.2% 92.5% /
o L) 0.8% 7.5%
WM R 95.6%
Kappa 0.91
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BN RREFE RS IR RERRT o T L BR R NS SR Y R
AR e oo @ F el ifde & 2-87 Hrom o

% 2-87 ~ 112 & &7 113 £ 2 3 4 EOR A7 ‘g\:?(;%

KRB KE 112 & @& % B ihdp R | 113 2@ * BikdpBER
HA KRB KR 09/28 07/20 ~ 09/19
R S - 09/14 ~ 09/28 07/17 ~ 09/19
FPRER KT 09/28 07/17 ~ 08/03
B kEE KT 09/19 07/31 ~ 09/17
3 VRER KR 09/19 07/31 ~ 08/05 ~ 09/17

(=) Hamp s e

H;U;%/' FIF RS B A ErBEPET RS o & 2 TR IR
HILE LR E S R 4B k5L (ELSADS) ) thi & 3% T ¥ (7 by 2@
2 3o iRy RigR L £ 81 B2 dp% (Normalized Difference
Vegetation Index, NDVI) > ;F)iiﬂ #% (Greenness Index, GN)% > ¢ fL 3 & > ® 4 {£
MECRBFREIERF  Re 2 h #5222 93 23 105 E2 AR
B BLFA R lzﬂiﬂ% Bdgo %ﬂféiﬁ&“ﬁﬂ*ﬂmﬂ'ﬁfé} IR e S A <
- mﬁm P RE L b2 2R ’4“”*'587?' B S N R SR

B RIS E PR 2 hBED 2 HME s S RIRT l-*—ﬁ%léiﬁlﬁg”
¥ gn D HH I IR LR FER S R R M T A FaE R S
FTALE o ¥ 2h o HR57 ~ HRORE ~ HRARE (2008) A g A Bk T ¢ o dp s
B dp k& #350t (LandslideRatio, LR) B % » ¥ * RFE ZH T T B p H5F
A e o de(2 3 15)57 7 > R L 430 0-5% 5 P R
5%-15%4 % 7 M 15%-35% 5 ¢ B #3% > 35%-50%5% 7 BB AHNE
>50%% & B B o

LR—ﬂ (254 15)
Ar A
#e ’ALTX‘%"EH%‘%E Rk N 7}5‘ Aijﬂz\ 2% R B m?fi °

 AIE P 4 ELSADS $os & 2 2120 % Sl 8 % B EE P 4 55 i)
I‘Z\W%;%Pﬂ F* NDVI~ kB (R)~ Sk B (G)~ FR B (B)~ Tk
]‘Jo,ﬂ;ﬁ)g (NIR) ~P % & (Brightness) ~x 12 (Texture) S N R
TEUE ML L RER RS S N T B BERHERE AT o
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A 302 5 @ % eCognition # %8 2 % £ ¥ % £ 4% (Support Vector
Machine, SVM) & {74 & $ 2 38 4 Zi\ﬁ 22 s 3 e BB s AR 0 BB A R AR
(Bareland) -~ {54 (Vegetation) ~ 4 i3 $ (Artificial) ~ -k %8 (Water) ~ £
(Shadow) 4r B = (Farm) - #f > j:'»ﬁ;‘;,uﬁ—}i BEFELFEEERAPEE I
oo bfs 0 d B REFHEATAT S HME L EFHFERY A RE
TR oo B A AR e H S M a2 2 AR Ao B 2-116 o

() #3m3 2@y = s

POBEAE A E UG A k- R ERREE pART R A 107 &0
Fok BBk R B end s 248 4 % ot i iE % SPOTG fiFh 107 & 4 7 10
BB o HPHaFN T 3ahFAAKEE kB2 22 BHp E-kEa ff 635
166,087,957.0 < = 2 & 5 #3 G AR 5 2,755957.6 T % 2 %5 #ImL L 1.66%:

*IF B ATEIE R A {%ﬁﬁﬁﬁﬁ%®ﬁ4ﬁ§é%§”’i&$§
qf}uw}’#@q"-iéfﬁl FPAS Rl R EEE 144 % F FRA AR
#ILp 5 2,756,6429 L 3 o % ’OAJ{%E‘.;\ 86% > Kappa 4p # 5 80% > #-3]
ML 5 1.66% > FiEE RENH A ",faiﬂk BARAR G B ] 0 BEIRES G “ﬁi‘ifi*
2,676,258 T = 2 & #kt L 1.66% (£ 2-88 27 2-116) 213 B F kAT
EVREA -
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B~ & i 1% ~ eCognition
e a\

BTSRRI RA T
(multiresolution analysis, MRA)
- Y,

l

Jo 2 RS AP B R BLE
(spectral difference segmentation)

——

®AHK B LB B ENDVI } EREREE St

\/

Fg];ib%%%ﬁ“/}&\g
(Bareland, Vegetation, Artificial,
Water, Shadow, Farm# = #f)

[ At B R
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[ H-PBE kB B ﬂﬁmﬁ%%%MCmp]

[ gt B L ]

*
ZL B 3 3

Bl 2-116 ~ #3853 2| 52 F]
(ecp 111 & 42 $ 2 5 FHIE S L2 $8 A 47)
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A % B3R L B L
Kappa i& (B3] (FA+E )

) - 1.66%

Rk 2 p RET ¥
Hib S
AR M AR 0.80 1.66% 1.61%
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