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Change of NDVI by Surface Reflectance Based on KOMPSAT-3/3A Images
at a Zone Around the Fukushima Daiichi Nuclear Power Plant

Jihyun Lee ®" - Juseon Lee (®? - Kwangseob Kim (® - Kiwon Lee (®*"

Abstract: Using multi-temporal KOMPSAT-3/3A high-resolution satellite images, the Normalized
Difference Vegetation Index (NDVI) for the area around the Fukushima daiichi nuclear power plant
was determined, and the pattern of vegetation changes was analyzed. To calculate the NDVI, surface
reflectance from the KOMPSAT-3/3A satellite image was used. Satellite images from four years were
used, and the zones where the images overlap was designated as the area of interest (AOI) for the study,
and by setting a profile passing through highly vegetated area as a data analysis method, the changes
by year were examined. In addition, random points were extracted within the AOI and displayed as a
box plot to quantitatively indicate change of NDVI distribution pattern. The main results of this study
showed that the NDVI in 2014 was low within AOI in the vicinity of the nuclear power plant, but
vegetated area continued to expand until 2021. These results were also confirmed in the change
monitoring results shown in a profile or box plot. In disaster areas where access is restricted, such as
the Fukushima nuclear power plant area, where it is difficult to collect field data, obtaining land cover
classification products with high accuracy using satellite images is challenging, so it is appropriate to
analyze them using primary outputs such as vegetation indices obtained from high-resolution satellite
imagery. It is necessary to establish an international cooperation system for jointly utilizing satellite
images. Meanwhile, to periodically monitor environmental changes in neighboring countries that may
affect the Korean peninsula, it is necessary to establish utilization models and systems using high-
resolution satellite images.
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Fig. 1. The study zones around the Fukushima daiichi nuclear power plant on OpenStreetMap as

basemap and KOMPSAT-3/3A image.
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Table 1. KOMPSAT-3/3A image sets used in this study, and atmospheric condition data on the image acquisition date

Date Time Temperature | Aerosol Optical Depth | Water Vapor Amount | Ozone Amount | Pressure
[Co] (550 nm) [g/em?] [Dobson] [hPa]
K3 2014-04-26 | 03:27:49 8 0.200 2.500 0.200 1030
K3 2016-05-22 | 03:24:55 13 0.405 1.487 0.336 1030
K3A | 2019-05-04 | 03:31:42 13 0.252 1.865 0.339 1030
K3 2021-04-23 | 03:45:44 5 0.116 0.518 0.340 1030

KOMPSAT-3/3A
in AOI

Sur
Reflectance
Product

1-D Analysis

NDVI of
KOMPSAT-
3/3A

face

2-D Analysis

Fig. 2. Work processes for analysis of NDVI change.
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Fig. 3. (a) NDVI produced using KOMPSAT-3/3A image sets at the zone 1 and (b) land cover map provided by JAXA
Earth Observation Research Center (EORC) with KOMPSAT-3 composite image on April 23, 2021.

SHARE o] Auprto 2 B 3 ARz AR 27 0.25 o]ske] A YA =& Uehl & A1 92 A2t %
L UGE o FAGE G LIRS AR A0 U U0 0 5k
S Utk Fig 30)e Y2 3T AN 7| Fapan 2 YERGTE E3F0.2500 4 05717] 9] A4 7] 4 4
Aerospace eXploration Agency: JAXA) | Al A &s}o] - 2 YHEAZAA 2 R Y& 2gel e A
Not= G2 o] gt EX|o]& W EX| 7] E L= (2018- © & yebgth kA o] LULC ZFE9} 2019W 7} 2021
2020 LULC (ver. 21.03)) S0l A A+ | | G5t W NDVI 21}= A|ZHA 0. 2 Abgds)| 2F Belr] = 718

-
Exo] g 9l w5 e} S Lebdl Ao] Thbeps:/ /ww.

e
o
bass
T

eorc.jaxajp/ALOS/a/jp/dataset/lulc/gsimap_lulc_jp.htm). H Fig. 4 Zone 1 Y50l AA3t Zone 2 Q (Fig.
ZFa g o] A # = ALOS Advanced Visible and Near )9 Ao ©2 NDVI H]| I A& UERH Aoz A
Infrared Radiometer (AVNIR)-2, ALOS PRISM 5 m spacing A AL ZHe 7HA 3L 0] 5 H w12 -850 Jg &35} A
Digital Surface Model (DSM), Suomi National Polar-otbiting 3t Ao}, o] ATH= Fig. 3(a)o]l LERE A4 ek
A ADARE A AL ThE WA 2R ehl Aolth v, 241 b A1
11 Bayesian classifier with Kernel Density Estimation 7| %] LA o A 2019E 3} 2021 NDVI Zro] @.5]8 7rAst
o AGHol 42 HYSY, TG VYFY EFL T 02 ek o) o] UL T ALelM A
ol 1271 9] 57 7]50 2 AR A o] th(Homepage & (Decontamination) ©] U+ B 2| (Deforestation) 51 -
of High-Resolution Land Use and Land Cover Map o17F &0 Zr}et Axlelal & 4~ Qith
Products) o714 A|AISH BB Ak ol HS A Fig 59} Fig 62 22} Zone 13 Zone 2 % o] gt A}
O 5= LULC A =0l A f1- 2|95 E3gt Ao = A1 e UrERd 2otk Zone 1 99t Zone 2 G o]
ARHOR 2o g 2 AL AT AN A 225 0007he 25007 e] A BB S FBato] 4
oo} pisto] SjAIT W b AL heT gk ALY 240 A8 ealch AR ekt AT
LULC 25 GAJIA 42 B9500h e 948 B5 A4 whe opahe & b ik 5 2019}
Atz R Wl 075 o pe] AR ek 2020 AR AA] A9 T5% 2 (Thind Quartie)2] 243}
L Aoz} RE WL Aol A9 AT Ghon], 519 25% 2| First Quardlg 2] g Aol S LiEP R AL

-2031 -


https://www.eorc.jaxa.jp/ALOS/a/jp/dataset/lulc/gsimap_lulc_jp.htm
https://www.eorc.jaxa.jp/ALOS/a/jp/dataset/lulc/gsimap_lulc_jp.htm

Korean Journal of Remote Sensing, Vol.37, No.6-3, 2021

Zone 2_

- --K3_04/26/2014 K3_05/22/2016

---K3A_05/04/2019 —K3_04/23/2021

05/22, 05/04,
2016 2019

Fig. 5. Box plot using 5000 random points of NDVI in the zone 1.
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Fig. 6. Box plot using 2500 random points of NDVI in the zone 2.
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