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Plant phenology (e.qg. timing of flowering, leaf-flush, and leaf-fall) is

important to evaluate spatio-temporal variability of ecosystem
functions and service under climate change.
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To observe spatio-temporal variability of plant phenology,
remote and non-destructive sensing is very useful!!
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Spatio-temporal variability of the timing of start of growing season
by analysing MODIS/Terra&Aqua-observed daily GRVI (600m res.)




Unavoidable important issue:
spatial and temporal gaps among multiple sensonrs
mounted on multiple platforms.
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Global phenology observation networks by using time-lapse cameras
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PEN (Phenological Eyes Network) (http://www.pheno-eye.org)

-180'-150"-120" -90" -60° -30° O 30" 60° 90" 120" 150" 18O

gu T — — — — — —_— — — N — ‘— '_Igu-
a . Ny | — n— — —
P e » L =y .
umpr{g 4 ‘;.I ::;tmf Hﬁgﬁfl : . ..h-ﬁ;l" I'Eﬂ'
| by SO e |
30° ki . T Sy 30°
wHVT 7 e _ " “ ST
ey T A L e i
0* I - *-.'- '."":_l#i'l 53 l o
125 130° 135 140 145°  150° ) -
------------'I 1___ :"
= L raTSE i . x o
’ ! WF‘.' : - ::'.-_..-_'lI I 45 i - I _ED'
e =T, — I - -
TP I
g+ I-ﬂ-l} _— e s w2300
,H i 60° 90° 120" 150" 1807
» .ﬁg}fﬁﬁﬁu,f 1 [Nasahara & Nagai,
e PR 135 2015; EcoRes]
-.!I-:l.r oL : e _Hm I
i 0 500
a0’ R S e S S ——— .I3|]'

130 135 140 145 150"




g o e e e g0 NNOW, WE @€ preparing data

(a) IR T . F T e e Tta . m
ot st e T e e paper of phenology and sky
. Teaa e 21 . . .
ol ’ «_ =& 1y jmages in 28 sites.
y i . : : ,
ol f NS I, Will be submitted to Ecorogical Research
125' 130° 135° 140° 145 150° E -
. .. .. -I (B .| 'I 6 . _.'\..
45 |{b] - _ MMF TSE. , bl '—EU'
1 b0 . 'r-ll-'g'l'r - i 1
" - d I - - - — — —m-
» ,i‘ o Y lw 60" 90° 120" 150° 180
| AsHA - 1?5";-5?[)“ FAIT i
35" g }i e P g 35
1 "”‘;' hiss — e KT ]
i~ 0 500 P Over XX millions phenology and sky images in 28 various ecosystem sites ranging from
125" 130" 135" 140" 145 150°

Arctic to tropic regions: the Phenological Eves Network
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Year-to-year variability of the timing of leaf-flush and leaf-fall
for various tree species
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Detection of characteristics of tree phenology in a tropical rain forest,
Borneo by using the red, green, and blue digital numbers
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Fig. 1. Photographs of the canopy areas highlighted] that were analyzed for the ¥RGB, H5L (hue, saturation, and lightness), and GEI u.}lues (see text for explanations). (a) Whole canapy;
(b) five Shorea beccariana trees (5b1-5b5); (c) two Dryobalanops aromatica (Dal and Da2), one Swintonia acuta (Sal), and two Swintonia sp. (Swi and Sw2); (d) one Shorea sp. cf. ovata
(SovI), one §ho rea ochracea (Socl), ane .'iw:rrron a foxworthyi (5f1), one Shorea curtisii (Sc1), one Ctenolophon parvifolius (Cp1), and one Myrr. stica gigantea (Mg1).
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Validation of satellite-based timing of start (SGS) and end of
growing season (EGS) (res.. 500 m) in Eastern Siberia
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Multiple time-lapse digital camera sites along
latitudinal gradient for validation of
satellite-based growing season
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" (Brinno)

-170° -160"° -150" -140°

Geographical distribution of the time-lapse camera locations. Black circles are
1 sites and the stars are forest sites. Full site names are provided in Table 1. Some
a images for individual sites are provided in the supplemental figure.
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Examination of spatial characterisitc of the timing of leaf-flush
along latitudinal gradient by using phenology images
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Warmth index*—leaf-flush
relationship

*Sum of over 5°C in daily mean
air temperature until leaf-flush
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Evaluation of spatial distribution of leaf traits by analysing
satellite-observed functional growmg per/od
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We never simaltaneously observe high spatial, high temporal,
and multi spectral data.
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Languages Are Still a Major Barrier to Global Science

Tatsuya Amano |, Juan P. Gonzalez-Varo, William J, Sutherdand

Published: December 23, 2016 = hitps:/doi.orgM0.1371/journal. pbio. 2000933

Abstract

While it is recognized that language can pose a barrier to the transfer of scientific knowledge, the convergence on English as the
global language of science may suggest that this problem has been resolved. However, our survey searching Google Scholar in 16
languages revealed that 35.6% of 75,513 scientific documents on biodiversity conservation published in 2014 were not in English.
Ignoring such non-English knowledge can cause biases in our understanding of study systems. Furthermore, as publication in
English has become prevalent, scientific knowledge is often unavailable in local languages. This hinders its use by field
practitioners and policy makers for local environmental issues; 54% of protected area directors in Spain identified languages as a
barrier. We urge scientific communities to make a more concerted effort to tackle this problem and propose potential approaches
both for compiling non-English scientific knowledge effectively and for enhancing the multilingualization of new and existing
knowledge available only in English for the users of such knowledge.

Citation: Amano T, Gonzalez-Varo JP, Sutherland WJ (2016) Languages Are Still a Major Barrier to Global Science. PLoS
Biol 14({12): e2000933. https://doi.org/10.137 1/journal.pbio.2000933

Published: December 29, 2016

Copyright: © 2016 Amano et al. This is an open access article distributed under the terms of the Creative Commons
Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original author

and source are credited. [Amano et al. 201 6]

“We should publicize Japanese language phenological data in
the international research literature so that the data will be

more accessible to the international research community.”
[Nagai et al. 2016; Int J Biometeorol]



Thank you for your attention and supports!
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Phenological Eyes Network (PEN)

— Ground-based Measurement for Remote Sensing Studies —
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