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三―_------二=＝1衛星リモートセンシングに
よる植物フェノロジーの

モニタリング
楊偉 (Ya暉Wei)

環境’)モートセンシング研究センクー

千葉大学
2020年2月 20 日

eg竪S（鵞22回讚墳リモートセン．．”· • グソンポジウムl C999•^ UN9V9• S91Y 

What is vegetation phenolo即

・拿節の移り変わりに伴う植物の発芽、開業、
開花、紅慧、鉢葉など状繕の変化を研究する
学問のこと．（Li•th, 1974) 

/ 
なー希
咽 1111花 \ 

発芽 . 

\ ／ユ
-L紅滋

mへ←

Why study vegetation phenolo炉

,Biological response and feedback of vegetation to 
the climate system {Piao,r al.,2019-GCB) 

✓e.g., Climate warming ➔ earlier green-up & 
later senescence 

✓Longer growing season • increasing carbon 
uptake 
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L℃ ⇒ 

Methods for phenolo窃 observation
at multi-scales 
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Remote sensing-ba.sed d•finitwn of 

Phenological Metrics General Flow for Phenology Estimation 
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0mputationofVeget•tionIndex(V1) . 
Quality Improvement of VI Time Series 

• 

Extri<tion of Phenologlol Metヽ心
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Conventional Vegetation Indices (Vis) 

OI computationoIV•getation1閲い IVl1|
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•NOVI( normalizod difference vegetation index) 

• EVI ( • nh• need vegetation Ind• x) 

• EVl2 (two-band enh• need vegetation index) . 
,. However, these indexes are sensitive to 

the influence of snow effect on phenology 

estimation. 

春先の雪解けの影響

3| ＇＾一^ぃ•こご；｛［＼鴨『二；：噌言'i iij 『 II
---"—`..,“””’ 

Amm1sn.,,.,ra``et●9如四a:

Normalized Difference Greenness Index 
l NDGI I ••, __ _ _ lLゑ：
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のII!に11
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の距鵡

Nrx; / ..... 
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• EVl2 is increased by snowmelt in early spring 

• Estimation of SOS will be advanced (Zhang et al., 201S) 
, NOGI is d•sign•d to remove 

th• snow effect on pheno如・st;m•tlon.

匹a 』..”'，．m.....， 9m*“‘I

Mechanism of NDGI for being snow-free 

i士昏い：
0 -二-:..-- --.::::...:-:..--
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匁
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、9 この隷と
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の距甦

;. NDGI is almost'mo'except for green vegetation. 

じ皿ぺ●'"""·-•わm．ヽ吋“'．I

検証結果：時系列の比較

• FLUXNETサイトのCH·H•b (2006年）
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r 積雷と土壌のNOGI（直が同様で、樋生の成長プロセス
は捉えること
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Validation @Grassland of Inner 

Mongolia (from third party) 
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• NOGI・い9●dSOS ●$limations釘omoremliablelhan

NOVI• nd NOPI•い..dsos (cao et al., 20201 

こ〉 Comput心onofV●ge叩on Ind• ,(VI) 

OIQualitylmprovementof四血年坦］

〇知•ct9OnofPいnologoIMeIn“

Limitation of existing filtering methods 

・泣vitaky-Golay(SG) filter 

• Fourier transform 
• Wavelet transform 
• Whittaker filter 

:,. limitation: cannot deal with continuous gaps 
(caused by snow, cloud or shadow) within the 
VI time-series 

AmwnI9eti吋•lgo『U1m:

Spatial-Temporal Savitzky-Golay (STSG) filter 

ン Inte”'“”畠tiotom即"'
.,,.『m●9ionwith9M

a.itょLrGoIaymahod

i
 一I

 
[
 

”""“"" 

ｧ
 

こ
『

i

., $.
omt 

s
 

.` 
. 
> 

i
 

｝
・
6
t
h
 

n
 
8

.

s

.

 

. 
5

m

5

 
>

,

d

 ̀

 . •n 
為
―

s
 

5
i
i
 

A

9

 

.

h

 

ご
咄n
菩
~
i

}
己
庶

一•-— :f4-8-i 
i
-
•一

ぷ
i

を；
行

一••••• 

'
ｭ

［
卜
，

.. 瓦
一

t

5

9

i

i

-

5

 

こ

1
-
i

←

-9~ .“. 
t

t

t

i

i

i

 

こ〉

゜
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Qualoty lmp,ovement of VI T而. s.,心

OI  ExtraaIonofPh¢no109;9IMevI• ] 

A叶i曲•u,.dph"'"'ーCY "'"'"ion method, 

Double Logistic Function-based method 

, Double logistk Function (Olf): 

,，'D('J(()()n• 四•(.，./JG/＿...，四） ( l l ・て•デ·'）
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Pheno~o割 basedon INDGI + DLF 
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ii Goodagreements 
拭ellite e,:stimation of 

MODIS dataabased Estimation 

LSP衛星プロダクトの
試作
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GCOM-C data,-based Estimaitiion 

,劃,,.’’’’●●●’•
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llll 

冶~idlatioii11 by PEN data: 

尋 l

" 
SOS璽 1ヨヨ

E05• ヨ虹

LSP衛星プロダクトの開発の現状

• Developed a new vegetation index 
(NDGI) and a new filtering method (STSG) 
for LSP estimation 

• Collected phenology field observation 
datasets (PhenoCam and PEN) 

• Generated preliminary LSP products 
based on MODIS and GCOM-C data 

泊lidlat'ionbyPENdata: 

今後の取り組み

,Ii Deveilopment ofgI口balpheno[0窃改traction

method 1(cam1bi1111ea on巴fo『 ,d1版『enteco可Stem釘

;;, Gene『'ation of LSP pro=ducts based on dh伽rent
satel1llte data,(e.g~, Senrtinel-2 @lLiOm,, GCOM-C 
@250m,, MOD IS @500.m, H~m awarlr-8/9 @llOOO 

·• lnteirat~on with !Ear-th System Mode l:s ~,e. 
JAM STEC teams) 

慟 Applicat1;onto Biodiversity studies as one of the 
E55entiaI Biodiver5切'Variables (EBVsJ1 

入共同研究は大歓迎！
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Thank you for your attention 

鬱 . 
CHIB̂  
UNIVERSITY 
CEReS 

・＊0....,_.


	P075（3-0見出し）
	P076-081.pdf
	P076-081




