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Fg EE
] B AWITEAEAIRITZS (Unmanned Aerial System, UAS) s G HErT LIz st st A B - d6aT
& F] SRS AR B RV o (ERRY T RO R NS B R4 IE RS (Green Leaf Index, GLI) ~ HRE(LEE S 4R4T
Z(E51Z (Normalized Difference Green-Red Index, NGRDI) K ] B¢ K FIRFTFEHE (Visible Atmospherically
Resistant Index, VARI) » I DUE BE(L 722 FAE A 542 (Normalized Difference Vegetation Index, NDVI) #E{TER#S -
WFSEENLAT & o T REME 2 LUt « (EME BRI (B RS Sy J71AT > GLI ~ NGRDI K VARI 7R {ENE
HEHITERRE ) BN SEHIERER M AIRERE ) A0 B FERE A U7 H - NGRDI 1 GLI AEAZHIFERC L EL NDVI #37T »
BHEAEZ VAR {£ > T VARI ~ NGRDI E 3 B¢ & I I RE R SR 1B 7> NDVI » B2881 S NGRDI RyffEZ AT A,
e MNFERE o HHSE A A RE R ERR IR ~ BRIRKE - A HEEREZ S KRR EESE -
RAfEEE : UAS ~ ZHHEE - T FIH

Analyzing Land Use on Slopes Through the Integration of Un-
manned Aerial System Imagery With Remote-Sensing Indices

Bo-Lin Lai Yu-Shen Hsiao”

ABSTRACT This study utilized unmanned aerial system imagery to analyze land use on sloping terrain and assessed
the performance of several visible light remote-sensing indices—namely the green leaf index (GLI), normalized dif-
ference green-red index (NDGRI), and visible atmospherically resistant index (VARI)—for comparison with the nor-
malized difference vegetation index (NDV1). The study area was located in the mountainous region of Dongshi District,
Taichung City, Taiwan. The GLI, NDGRI, and VARI exhibited strong discriminative capabilities for vegetation and
bare soil. In a separability index analysis, the vegetation discrimination results of the NDGRI and GLI were similar to
those of the NDVI and significantly better than those of the VARI. Moreover, the VARI and NDGRI outperformed the
NDVI in the identification of land development area. Overall, the NDGRI emerged as the optimal visible light remote-
sensing index in this study. The present results could serve as a valuable reference for soil and water conservation in
the contexts of ecological conservation, environmental disaster management, land use, and violation enforcement.
Key words: Unmanned aerial system, Remote-sensing index, Land use
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Fig.2 The geographic location map of the research area
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Fig.3 The elevation map of the research area. The yel-
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low, red, and green frames represent the study
areas 1, 2 and 3, respectively
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Fig.4 The visible light image of the research area. The
yellow, red, and green frames represent the study
areas 1, 2 and 3, respectively
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Fig .5 The visible light image of the study area 1. The

yellow area represents the selected vegetation
zone, while the red area represents the selected
bare ground zone
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Fig.8 The near-infrared image of the study area 2. The

yellow area represents the selected vegetation
zone, while the red area represents the selected
bare ground zone
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Fig.6 The near-infrared image of the study area 1. The
yellow area represents the selected vegetation
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Fig.9 The visible light image of the study area 3. The

zone, while the red area represents the selected
bare ground zone
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Fig 7. The visible light image of the study area 2. The

yellow area represents the selected vegetation
zone, while the red area represents the selected
bare ground zone
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Fig 10. The near-infrared image of the study area 3. The

yellow area represents the selected vegetation
zone, while the red area represents the selected
bare ground zone



TEEK L ORR S -

2. Sensefly eBee X F Micasense Rededge-MX

BT R A\ E 2L BLEH Ry Sensefly eBee X #24#
Micasense Rededge-MX 25 yEatAHFaHE » fiim4Y 500 AR

MRy L AR - Sensefly eBeex f5iE A » 495 1300 &
TEZ 1600 /AT - ¥4k Micasense Rededge-MX 2% G5 AH 14
B 2319 AT 0 AT 1280%960 » FIMEIRERY - 4o - 4T
I~ FEDIMSERAR AT (Red Edge) S5 Fifdbtsl « Ab5E
ZEFHHEAELY 600 L3 EH  RFEHFO > R e R R
B ERCAE SR A T A R R -
3. PIX4Dmapper

Pix4Dmapper &k = 4 BEESAEE K o3 Mrichs - i
Hii 1 PixdD ATEWEE - Wi AKE UAS el R SiEs
HY = 4 BE AR RO SRS AT DS TR e T
S~ R E R E SR T ER - AiseFIA
Pix4Dmapper 1 UAS S{REETT Fy = 4EBEEA - 1R EHLL
BRI E S AT EEE & R R RE
4. GMT

GMT R—#lE T H - AR - SHHREIEThEE - B2
FHTAMIER ~ JRERITT B2 RHE R A 22 iR, (Wessel et al,
2019) - Jf* 1987 fEBRAEE AN - IR IEEEF 2 U {22
AR Z R - AT A RS E R R g T 1 B e
HUATEERCR R - PRI S IR -

M~ R

1. {EHEER R IE RS

[ERFT 2 M St — - BFFeh{EH UAS JER . Bkt
R B AR B SR R B
515 T AL A9 BT A 3 3 s 23 iy HH 07 A P R i S AL
HITE HeHHRRAE ST > W53 A7 8L NDVI FHEEZ T B B EAEIERT(E
ERELERE 5 55w T ROLHSIEN L 2 TR -

TEE— NDVI fE#ER SR R 11 s - oA s
TEEAE NG (I 26 THE BB - /2 L 5 AR g e 2 PR
o RE R REYEE T2 2 BN IRREE 5%
EORWEEAL > A2 T Y ~ R B s - 2REH
NDVI & HFEREREREE /7 E p L A Ik > A IIatH]
FERSE147 BT - GLI ~ NGRDI 1 VARI 3% 5 e whfimise
R A 12~14 AR 38 =R ] RyG@ s 2 sE
BRI A 28 T AT R W A R > (ORI o] Fot
PR HERERI AR - = v] RO CHE R AR A . e 7%
FRUgcREE S 4y - EAE R R T i R R L B E 6
4gts - AR GLI ~ NGRDI 2 VARI » 7K 38 0 )l
R - FEEIVEY) ~ KEESE MR -

251 5 NDVI ~ GLI ~ NGRDI B VARI S5 HIH5 1A 0t
IR R AT TR RIE 5 SilE 6) > F2h afE AR
- EREEENE - EREEGUTE - PIERCEES > HRTEE
NDVI B i EAYE# HIFRIERER - 2 99.2% - #i7R GLI -
NGRDI 1 VARI {EiEES ~ EYSLKESHTFIRERER 72 (HiE

55(2), 2024 69

PR IEMERRMAE & - 2 98.6~99% - B NDVI 55040
BT - 4G =R RO AR B AR M R R R IR B
B = HiEgE BRI -
=1 BAEGERAERR

Table 1
BREEN e gy
BT MARERROS) gy .  (UETEC PigREl
5447ha)  °70)
NDVI 99.2 3.619 36190 0.2~1
VARI 99 3.604 36040 >-0.02
NGRDI 98.8 3.563 35630 0~-1
GLI 98.6 3.643 36430 0~0.3
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Fig.11 NDVI vegetation screening results in the study
area 1
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Fig.12 GLI vegetation screening results in the study
area 1
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Fig.13 NGRDI vegetation screening results in the
study area 1
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Fig.14 VARI vegetation screening results in the study
area 1
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Fig.15 NDVI bare ground screening results in the study
area 1
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Fig.16 GLI bare ground screening results in the study
area 1
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Fig.17 NGRDI bare ground screening results in the
study area 1
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Fig.18 VARI bare ground screening results in the study
area 1
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