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Abstract: Forest destruction is an inevitable result of the development processes.
According to the environmental impact assessment, over 10% of the destroyed trees
need to be recycled and transplanted to minimize the impact of forest destruction.
However, the rate of successful transplantation is low, leading to a high rate of tree death.
This is attributable to a lack of consideration for environmental factors when choosing a
temporary site for transplantation and inadequate management.To monitor transplanted
trees, a field survey is essential; however, the spatio-temporal aspect is limited. This
study evaluated the applicability of remote sensing for the effective monitoring of
transplanted trees. Vegetation indices based on satellite remote sensing were derived
to detect time-series changes in the status of the transplanted trees at three temporary
transplantation sites. The mortality rate and vitality of transplanted trees before and after
the transplant have a similar tendency to the changes in the vegetation indicators. The
findings of this study showed that vegetation indices increased after transplantation of
trees and decreased as the death rate increased and vitality decreased over time. This
study presents a method for assessing newly transplanted trees using satellite images.
The approach of utilizing satellite photos and the vegetation index is expected to detect
changes in trees that have been transplanted across the country and help to manage tree
transplantation for the environmental impact assessment.

Keywords: temporary transplantation, transplanted tree, vegetation index, remote sen-
sing, environmental impact assessment (EIA)
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Fig. 1. Photographs showing the study sites.
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Table 1. List of the Sentinel satellite image used

Site Date Sentinel Tile Cloud
satellite cover

2018. 06. 02 2A 52SCH 0.0%

Site 1 2019. 06. 22 2A 52SCG 0.5%
2020. 05. 27 2A 52SCH 0.4%

2018. 06. 02 2A 52SCG 0.0%

Site 2 2020. 06. 01 2A 52SCF 3.4%
2021. 05. 22 2A 52SCF 0.0%

2018. 08. 01 2A 52SCF 0.0%

Site 3 2019. 08. 26 2A 52SCF 170%
2021.08. 15 2A 52SCF 8.1%

o} o]-§-51itt (https://scihub.copernicus.eu/). Sentinel—z
AL thid AAE "R 9o s Q42 5 13719
Z LG5 19 o] o U% 7]-A]S'J—/\-1jq. :LZ-]Q/&% Jq-;g-
10 m, ZAFA TP = 20 m, YA 32 60 m<]
VIS S ZH=TF(Drusch et al. 2012).
2 AFolAs A 24 2 HelER|of o]-8d
A= 47}114 *ﬁ Y2 5E A Ske] Bl EA517] o
wofl A2 4= A=-E 915l 220]+= Band3 (Green), Band4
(Red), Bands (NIR) =S E-8sk3int. 14894 AA
2] -2 §-H-F=(ESA) oA Algote 221 5 of
L1 ESA Sentinel Application Platform (SNAP)< AH&-
Shadek. A2 o= ZF HES] FAIFEE 10 m
TS ER FUote] i E (Re-sample) R F ST
o2 F=oto] 85T
2 Aol AFSE YA FAS ZF AT A RE = 34
(7relA] A AL, 7to]A] ALk 9l 71o]A & HA] ZAMAL)
T oS ARESllom AR A Al A A
23}517] Qlofl 7to| A EE FARE A7)0 2tmE ARG}
ATt Site 1. 2018'd 64 2%, 20199 6€ 22¢, 2020 5
A 279, Site 2+= 20184 6¥ 2%, 20204 6 1%, 20214
59 229, Site 322018 89 1¢, 2019 84 269, 2021
| 89 15¢2] FA= ©]-8-5F3ATH(Table 1).
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B RN
AH8-5F T (Rouse et al. 1974). 18]
H AE, EgHo] 59 aflof wet g & 4
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T V== A 2l5H AT (Running et al. 1994; Huete et al.
1999).
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Table 2. Temporary transplantation site information

3 49} Agael MSETE o TAES 2
371 S18 7ol4] A ARG o]415R ] o] ¢l
& Apeolu], 7lol4] A W EARES] AL Wake
42 o 4] 9 3] ofgt Feko ALt 7ol

ALY AP S 712F] 002 5lo] 7lo]4] A 9
2AAEe] A5 Hskers APSIc 7ol 4R
MARES A% wistero] FtolA] Aol ZARAE 7

Haag o83t Eq. 59F Zol FASIALL AR zAF 2L

(Eq. 5)
Death rate= 74 IARE, Vi, VI, VI,= Z+2Zt o] Al 4
A%, o)A & ARG T3 ZAFAE O] AP

Ueha

o 1>

3. 24 % ¥

ZPolA A2 ol4] @7, ol A EXol8 A% 5
b Ql R vz A2, AR AR S B 99,
Zrol A %, A 5

5, A T2 ZASHAT (Table
2, Figs. 2~4). Site 1-= T2 o]§=d R =& 20190
T o 27470415 AR o] 7kl 19770A17F AL
AFSte] 71%9] IARES HAAT sig ARl w4
27F AR E A Sk AARE ARt o x5
A7 2}Jo] ol HA] Gt 7Hol A el Fell= HEst
A @41 712717k Aglew shEZo] ARt 5o i
w2 TARRE AEfo]th (Fig. 2). Site 2= 2019WFH 2021
W7HA] 2] &2Q1 7ho]A]o] o] FolF om o] A EX=

Site Transplant Total trangplant The number of Percentage of Field survey date
year quantity dead trees dead trees

Site 1 2019 274 197 71% 2020. 06. 05

Site 2 2019 158 46 29% 2021. 06. 01

Site 3 2018 598 18 3% 2021.10. 23
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Fig. 3. Photographs showing the temporary transplantation Site 2 and transplanted trees.

w0z olgHglth, 7lolAe & s¥RF 158714 Zhed
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Fig. 4. Photographs showing the temporary transplantation Site 3 and transplanted trees.

Table 3. Vegetation indices results for temporary transplantation
sites

Vegetation index*

Year Site
AVI GNDVI NDVI SAVI

2018 0.5193 0.6650 0.7665 0.5696
2019 Site 1 0.5918 0.7266 0.8524 0.6686
2020 0.5153 0.6729 0.8084 0.5860
2018 0.2843 0.3090 0.2775 0.1710
2020 Site 2 0.3945 0.4403 0.4346 0.3264
2021 0.3740 0.3944 0.4049 0.2684
2018 0.4002 0.6094 0.6831 0.4344
2019 Site 3 0.4511 0.6801 0.7813 0.5160
2021 0.4800 0.6669 0.7581 0.56327

*AVI, Adjusted vegetation index; GNDVI, Green normalized difference
vegetation index; NDVI, Normalized difference vegetation index; SAVI, Soil
adjusted vegetation index

I} H]wste] 7Ro]A] o] o] A4 gho] FEH o= AF
ok 4TS YRS T, AVI 13.98%, GNDVI 9.26%,
NDVI 11.21%, SAVI 17.38%°] A45E& ot 18
U = oA o R E 1do] Aot ZARIEClE, AVI
-0.77%, GNDVI 1.99%, NDVI 5.46%, SAVI 2.87% % 7}
o]2] M} & AJo]E Holx| ¢I3tth(Fig. 5). Site 2= 7}
o4 A<l 20184, 7tol4 o] %<1 2020, FAAES
2021¢ =7t AR ET ZAA Q] o] A5 DA
2 29%Sitt. 7ol 4] o] Fofli= 7to] 4] ATt H|wste] AVI,

24 (©2023. Korean Society of Environmental Biology.
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Fig. 5. Changes in vegetation indices (AVI, Adjusted vegetation
index; GNDVI, Green normalized difference vegetation index;
NDVI, Normalized difference vegetation index; SAVI, Soil adjusted
vegetation index) at Site 1. Dark and light gray bars indicate the
rate of change between pre- and post-transplantation (2019 year)
and pre-transplantation and field survey (2020 year), respectively.

GNDVI, NDVI, SAVIZ} ZYZ} 38.73%, 42.50%, 56.60%,
90.85% 2 Z}lE o] AR S Fatghe] S7H7F Ve
o}, d3uy ZARAE O] Ztol 4] i} vl w ek Hake2 7}
Z} AVI 31.55%, GNDVI 27.63%, NDVI 45.92%, SAVI
56.96%= A% olet S UEH T (Fig. 6). Site 3
2018 ZrojAlskl ot AR Q1 At Ao o]
AE Ao mpobdof mhat 20199 7502 BAISH
o} AAREE AT A T 7P B2 3%E LRSI
AR =0] Hak HstERS 7ol 4] o]Fe] 2019Wl AVI
12.72%, GNDVI 11.61%, NDVI 14.37%, SAVI 18.76%7}
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Fig. 6. Changes in vegetation indices (AVI, Adjusted vegetation in-
dex; GNDVI, Green normalized difference vegetation index; NDVI,
Normalized difference vegetation index; SAVI, Soil adjusted vege-
tation index) at Site 2. Dark and light gray bars indicate the rate of
change between pre- and post-transplantation (2020 year) and
pre-transplantation and field survey (2021 year), respectively.
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Fig. 7. Changes in vegetation indices (AVI, Adjusted vegetation
index; GNDVI, Green normalized difference vegetation index;
NDVI, Normalized difference vegetation index; SAVI, Soil adjusted
vegetation index) at Site 3. Dark and light gray bars indicate the
rate of change between pre- and post-transplantation (2019 year)
and pre-transplantation and field survey (2021 year), respectively.

S7FeHAAL 2AFAEOl= AVI 19.95%, GNDVI 9.45%,
NDVI 10.96%, SAVI 22.61%°] H3}&2 Hof AVIL}
SAVI= 248257} 5716t GNDVI®E NDVIE &% of
25k3ITh (Fig. 7).
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Fig. 8. Estimated death rate calculated from changes in vegeta-
tion indices (AVI, Adjusted vegetation index; GNDVI, Green nor
malized difference vegetation index; NDVI, Normalized difference
vegetation index; SAVI, Soil adjusted vegetation index) between
post-transplantation and field survey year.

ARRE 2 Ul o w AR5 FoflA= SAVIZE 7HE A
shot A0 2 YeRdtt Site 201419 AR 7S AVI
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SAVI= 5613t A 2] Foll A= GNDVIZH 7}
e 23S Ueriov Bt 4 ARgo] AA|
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9] A3kl Z42F -56.90% 2 -20.52% = =29] FH=
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