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ABSTRACT: This study discusses an assessment of analysiethesing Moderate Resolution Spectroradiometer
(MODIS) time series data for detecting forest dezli This decline in forest is called oak wilt dise, caused by a
fungus Raffaelea quercuvora) carried by oak boreP{atypus quercivorus). In this study, 250 meter meshed MODIS
time series data for 2005-2010 were processed ifti idistrict of Japan, where oak wilt disease hesken out in
recent years. Analysis was processed using maxate wf normalized difference vegetation index (NP@r each
year, a given period and entire period. Time seadissets were divided into seasonal change, teerttlrandom
change to estimate forest vegetation activationguner regression with trend ingredient. In adtakets, meshes
which were more distant thaw 3vere estimated as showing excessive land covemgeha

1. INTRODUCTION

The activities of human beings in the world caneetffenvironment including forest ecosystem. Natwal
non-native insects and diseases which were affeat@tl brought by such activities have been deeply an
collectively damaging forest in resent years. stance, gypsy moth.ymatria dipar) native to Europe has caused
sever damage in the forest of the United Stated, crestnut blight disease in the U.S. causedEhgothia
parasitica and pine wilt disease in Japan were also brougi fibroad and have damaged forest while spreading
out.

On the other hand, there is sever forest damaggeday native insects and diseases. In Japan,fdhe diseases
called “Oak wilt disease” is spreading. Its pests aak borerRlatypus quercivorus) and a fungusRaffaclea
quercuvora) the borer carries. The oak wilt disease was tepgdio exist from 1750'’s in Japan although its dgena
has become obvious recently. Because the boreerprirger trees, and they used oak woods as &fefeoak
trees grew up in the past. But they seldom cuttmsds down today, and many oaks are growing ugharghat is
the reason the disease and its damage are obvigmsgading now. And one of the obvious declinirgnsdf the
disease is that leaves turn into red in summer.

Then, many scientists have been trying to detech slnanges and damage of the forest by many sufeeys
monitoring and reducing the expansion of thoseadigs in forest. For grasping the current statugt@adhange of
land cover including in forest, it is importantdoalyze vegetation by remote sensing. In remotsisgrior wide
area to use satellite data is effective. Monitoffaygoptical sensors has been used for a long, amy imdices and
analyzing methods have been proposed. One of tis¢ fanmiliar indices with vegetation is NormalizedfBrence
Vegetation Index (NDVI). However, satellite survisyeasily affected by the weather and limited odiying
daytime because optical sensors utilize refledtgd bf sunshine.

To complement data of the areas or seasons whirgifficult to monitor due to such weak pointstbé survey,
composite data using maximum value in a periodiroé texist. The composite data product of NDVI based
monitoring data by NOAA satellite or Terra has bgeiblished. Those products can be used as timessdaita,
and the changes of land cover or the damage détloan be known to analyze the data.

So, we are trying to detect the change and the darmfthe forest with oak wilt disease using ND\dhtposite
data product. For this time, we report the methudi the results of our study.

2. OBJECTIVES

This study described the method and the resultggudioderate Resolution Spectroradiometer (MODIShpasite
data for detecting oak wilt. MODIS data are prodid®y National Aeronautics and Space AdministrafidASA)

and can be easily and freely downloaded. With ¢fiewing objectives, the study was conducted: 1aline using
MODIS composite time series data products; and &p@ spot where Oak wilt disease is occurring. édaer,
assess the agreement of the result of the methbdovéctice.



3. METHODS

31. Study Area

Kinki district including Fukui prefecture, Shigagbecture and Kyoto prefecture in Japan were saleftte the
study area (Fig.1.) because oak wilt disease ham bpreading recently in the area and there aies ciields,
forests, lakes and others. In particular, Higaghigarea in Kyoto was focused on because of pldntpata related

with oak wilt.
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Fig.1. Location of study area in Western Japardfsarea extent is outlined in a quadrilateral vatdck line).

3.2. Satellitedata acquisition and preprocessing

The data used in this study are MODIS 250 metethstsdlaily and composite monthly NDVI data prodwebéch
were computed and composed to use maximum NDVlevadieach mesh for a month from daily data. MODIS
data products were acquired over the study arealfaavailable dates 2005 January thorough 2010eDéer.
Some of data are the achievement of collaboratasearch of Tokai University and Geospatial infoiorat

Authority of Japan.
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Fig.2. The result of Clustering into 30 classes.

3.3. Detection of forest decline caused by oak wilt disease from composite data

In each mesh, NDVI values obtained from composéta if the six years were as time series datasatyzed
with unsupervised classification into 30 classes elassified with K-means method of cluster arialyAnd the
time series datasets were divided into seasonalgehdrend and random change for detecting landrativange in



NDVI

each mesh. Then the degree of leaning of straiigitolf trend was calculated and normalized foraeting meshes

which have abnormal value more than distamt 3

4. RESULTSAND DISCUSSION

Because of containing information of seasonal chasfga year, the result of clustering was showkim2. And
some time series NDVI changes of the classes weieig.3.And the meshes declining or inclining vegen
vitalization are shown in Fig.4. Red meshes indicdéclining and locations where oak trees are dachaigy

practice are with small purple circles.

Compared with locations of the damaged trees irctjpe the results of this analysis seem good ageee

However, there are many subjects left undone. Rstance, one of them is the subject of comparisstwden
classes. It was seen that some of red meshesllyaotiarlapped the spots in Fig.3. And others af meshes did
not. It may depend on differences between clags®s$ other of them is the subject of yearly charigee change is
different in each year and can affect NDVI valubeTifference may depend on climate change or pitetions.
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Fig.3. NDVI changes of some classes for 6 yeaff @ad the change of some trend ingredient (right)
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Fig.4. Overlay of a layer showing meshes more than and another showing points of each trees of odk wi
disease in Higashiyama area of Kyoto (Meshes less 130 are showed at red squaresg-3to -20 at yellow, 2
to 30 at light blue and more thano3 at blue. The each location of oak wilt damageedstiis at a purple circle).

5. REFERENCE

Ida Hideyuki. and Takahashi Susumu. 2010. Mass &aiftyrtof Oak Treees Had already Occurred at the Eeldod.
Journal ofJapanese Forest Society. 92. pp115-119.

Joseph, P., Spruce, et al. 20011. Assessment of IBONDVI time series data product for detecting &ire
defoliation by gypsy moth out breaks. Remote SensfrEnvironment. 115. pp427-237.

Kobayashi, M and Ueda, A. 2005 Wilt Disease of Eage Trees caused Byatypus quercivorus (Murayama)
(Coleoptera: Platypodidae) and the Associated Fantpurnal ofapanese Forest Society. 87(5). pp435-450..
Kobayashi Takao. 1955. On the chestnut blight diseacaused byEndothia parasitica(MURR.)
P.J.&H.W.ANDERSON. Journal dfapanese Forest Society. 37(8). pp346-351.

Matsuura, Kuniaki, et al. 2010. Identifying Crownh&hges in Pine Trees Atrtificially Inoculated with
Bursaphelenchus xylophilus Using Ground Surveys and Aerial Photography. Jdwhdapanese Forest Society. 92.
pp72-78.

Uto, Kuniaki, et al. 2010. Normalized wilt indexdsal on visible/near-infrared hyperspectral analggidapanese
oak wilt. Journal of the Japan society of photogreatry and remote sensing. 49(5). Pp294-309.



