o/  IARPER

/IS5CE BimI AT LERS

IRiE Y 2T LT
Stats from 2000 to 2017

.; /,'k (KRAKFRFRIEFHRER - EBERFEYRTAFEY T 1 SFEHRAT)

TARFRIREI R

JA

b

NTET




.a/7

AE B/ AT LERR

JC

p

TXRER

80

IRIBY AT LW

N=914

70

60

50
£ 40

30

20

S . EhEEEE

LT*E-*%&
HALRE
HEKIRIE - IRER{E
IRIRIES - BUR
#HHEA77F -
IRILF¥— - PERER
RIGHEF
EXE=¢
RIBUVRY - 20ty

10

1

o
28(2000)
29(20071)  ———
30(2002) | ———
31(2003) S
32(2004) m———
33(2005) M
o 34(2006)

Xt
A
s

35(2007) | S
S 36(2008) NEEEEEEEE—
By 37(2000) | — ——

Xt

38(2010) I ———
39(2011) M
40(2012) |/ S S ———

—

42(2014)
43(2015)
44(2016)
45(2017)




TARER

muszrozAs IRIE S XA T LG

consciousness . odeW0® - - -equilibrium incineration
_— municipal -~ house oldw Copg footprint

“Topeach oe°°“s°"“"°“ re uctlon D oy, pollution

e beht;vmr “\ ’ a g e m,. education
o ea <49 | e-n —
pipeline pl \" metho S0 C i e_tnmeﬁlrc:lﬂon
w"ﬂgu‘mon “ \ ‘l:e(i‘lelstnal
puidng CYV ree o S
Fg"’?"e‘%ﬁains;% cm%
sludge - o /.
v PTOJCLp CR - : Y e N O / » ety <30
potential teso“tc‘b i F N : - ,oga‘ ncericity - %‘e ,?w.ke
organic sOhd“ __, - 1C “"le—\\“‘ neo™y
development e -,,— B, A - —y,g _. -C =~ nt
: ¢°° se\l;“ce '?.- %S : ' e N scenario
publ netw

_alan'_‘_':c'é'lr
onal
uahty e

@T@@Wsumr\ve AR S A A
d le‘ —_ h i ~ K . : - S N
":“:,Gpe“’“‘ LD S RS 2z > B & n

"%, by, ¥ 7 S SRS e S - ; . output

g costsupp Voo

e fenewable ™~ @ STVICES @ contingent - Q o

N~ g,,,,,,emlssmn e

o I eco stem

rec cl & habi
Orm atl On adaptalion

mperature

transportation dlstnbutlon
programming l_‘lemtn)'mmumty

X|4.1 Word Cloud (2000-2017, N=914)




o/  EAXPER

I5CE @mim 2 F LAERS

bt

ge ' flowerin solids, seismic f
purch: red tgggg;?’%hy loggerhead Iandscapesh,mse, £ 9aeud oldScomponent elementary inner

transform Systems
crab pnncnpal Cdﬂnklng lec “ranovation benefi
spur € qig: conomical recr?anon prevention du
inference X amenity in,

uncertainty

o
selection
emt,test 3] spectrumé leak ff;gl;f:‘f“l |nukamlg

light

? strider numberfan o raptors
) . benthic S énermree nesting fnendly Ilmnoporus

i 3_Ecosystem

gl
ten S S " content audENCe growth saltbiWa endangered chingon & ocPloyment sewer T association 2 3
@ micro £ fishery M0 ods Pn oshawk clearcutting gabandogeldlda or-geneticPiPes Mapping cleaning 8cognmon

ow L r = i
ce Y coefficient 'S drought, velocity speed ?C"( jniation Water 2 retention

climbing

£

ehens

remote & £ pf turbidity 28060 fuji sleeve
raccoon metapopulation emergency
greening “waterfront
X culturalig '}Ieartb ® Copeios :og curve 2 INquiring Odgurculatlon downsizing é?saggregatlon dedlining g
m meta reéndc?na(:hed 5 mlgrre;tul))npla“ function Pressure wbam residual
) T n am i
‘co orcreation © ravelINvertebra esbaseed-,| tap population chiorine & S diagnostic doppler

dolfloodplain2 « birdserosion swimming MiX digital

3 tenti
platypus & ‘@ hakonens corrosion effectivenessfacility 2 wbdomestic

§ quantification @ oart Vgﬂgﬁ’ 2 tokyoworld

1éreplacement Integerde\,,ceconditioning

3 leakagerersoptimizalon Surace, s

feebar dlake carlo =2

conomi e ‘ griculture pag >‘émnsOpevegetatlon =
= 0 D se ‘sahxb,,d Sdiversity ecies’ S
ptation & ecosys em flud 5

e serwces

mon'l(’”ngp|pel|nebas'°reserv0|r(U airndviimage  “anPY

3 gam factors - tec 1! =52 of footprint c!mnte conservauon d|str|but|on set f.Q aopert Atomosphere
i’, %in ‘,’,’,',‘é:'escge L i CLy li change fSh unversupp Yy ml'Pboar [ nta delifresolution luis transport
cou developing”* %" low esakii linear o conia r!srt]lc anthropogenic pjce
san almost 1 S marketing jjtiative y house lov scar bOH P°°'3y$tem u r a n 2 enveil’onment evaporation
:rh‘f-.\}'eer{ ﬁ?z virtual '"d'camfpannersmp 135 emissio NS CO% a D m fher Viewnogcturnal

ve £ o SE dependeniaes yoqo resources s 57 sea c thermal ne m|t|gat|onf°,ded
Icglcal 9raphEE agricultural gigclosure ProIeCtog burldmgem ission soil henomenon
e"g'geﬁf.':.?c swolstiess - Zghoriage _information criteriaanalysis ‘g’ I.andte| npe ratu re oy lonos
S 1o € g, SEChoe susangple pagin e SK' S|mulatloF\ale 25 ¢
2 residen ay valuation s C Z
5 POI Icy pastuureland Swat%rghed ye‘ ow development n d frﬁgr stabilization ] deged
muko Yyoshino mon O|I§ on w||||ngnessgameconsensus evaluatlon D'lassessmem chemicals streets o alf"“‘: 2 carl nlize{i
150 aurovile b istance kuznets Wlpreg'onala'd ruralcod r illegaliike 2, dailyPgllutants 88 g)'Eaccumugsnelgnm
barrens tariff revitalization raln stakeholder ergy materlal dlsaster Sod quallty g Sto damage £

value 0©

bayesian
beneficiaries

&2 ipe purst Management renewalpreeze ale layer
e We"pkpnéij\;vs‘ork ""‘ge works e insulation os kseasoT 2
ha tat ' theory osaka nopy'®"s ©

k=
o
ctile g
dexes 2

impi
reliability

hyper =

greenery

otle gsofl patterns
urier  discount less £ ametropolls ut
conformation

conductivity

infrared

observation

nel
‘a method countermeasure
il olodor\~°ayuy f'e5f°'a"°“ pr°9'amm'”9 savingZ operation % Seasonally brightness  hoaa

anemometer
mountalé\ ahp

S
g Pal
@ bay

amedas

& attenuation old

. uest, eographic as fertilizer ns noise dumpin ‘OX'CErecIamanon
formation ping "o artifical 3 person
ideq éeseruncahon report tab blbs S fund satisf: camrgmee cascgdecycle rice WaSte lo Aprtr = storm disposal © |° f characteri tics SFL).IppOI'( firstearth
profitamenif , liviny Jiz 'C"plamsewage recychng e -onomic et amur__o type load barrl(er.n egrated tdi chikugo eo! g g' bicycle
effective 5rarawa cONtinual coa" fl 2 final esd Structure 25 exposure ‘“lmlacl pm, ris dloxane standard ~ finite
conpost dnuin erarchical orgamc industrial flow p fo ca " aged  asphalt

' logy enwronmental

£ allocation W|de statlon tock ° roundwaterapproac blind 5 E unflcatlon diffuse  cloud
laos § e"knowled;z"ace ehain generahon ?Iudge Stod soligea c?llutant chemical Mitrogen g gPue advices  fault
induced 3" aging fittingwastes rsMbiomass STe"trea em c f P aromate. nonpoint gt
5 " ecolog collection Municipaleattie i cre model apan  source d %9 IS 5
Sz3 “habll feasiity garbagecll pvlife €CO bac p e ’mon ,xpmnllndoor in exatew - 2
eia 882 packagingblocks ympj osis - consumption new 15ehold P " "e‘area matter 8 B roag Substance collect £
€ & % metapolism heating "ans rtation © ,Dresourcez ow g MmN socio '3 trust § arps  chironomus 5
255 cﬁe e kawasakl% PO ble act S & conta ation ~large geprisregression 2
£3Szg centrahzedchlp evg €sco |ived table act landfi|l treated  brach ]
snov floor ’ transfer  geographical = efficiency infill § 5 yehicle burden reﬁlv% ad,;sgn{u’;esms ©
mven(oryS mathematical sfa ut1||zat|onusagesal'\/lce‘- o rays Statistical eursion
enegy’ ©® regnqn ols (:ase paper wetyastewater balance - remediation pcb arse"'ccampulable
density contalrl'nerl"s":]el féggge electric dhc mcmerauonw“w gen :_bodys(orage § bmp destruction
deta hﬁg u “’;I'e' dis "}g}‘lnfrastmcture produ oabatement 5 _convectiveswat
gg‘éfterrs\en( =} Y np! HJeIlzahon sustz evlac‘uanon £ z:;nr‘c)zgln |S mxl
< stand T industry pe dioxin 2 ¢ch me emen
S siand  compost ﬁxanon paybackloslpe”elopﬁmal el east UMmarker
% 7 SMC aigorithms accounts profile |ocation otivation australis  flush
% g assimilation depopulating  condominium res learr c , breaking eentoropy
creating buildings municipality g study experience - J 4 flocculation g‘:"ded
collapse me[l::?egergy phosphor;sg’g fifferentia corﬁggm'.'v%ner
- cogeneration a":'}]'ec‘“{a': B g 8 Cltlzen 9 gaming Influx
S mekong cO'gbmallqﬁ kumamoto & cosmelic forestation o % 2
T durable Healbiroots © Biob T enders §
5 dec lrallzeed s2 calculationt delta = ottle
2 ?qonzon cofermentation | g enel ht
gdelnkmg ry -§’ capita cente; S )
g k] e M

F
dried densel
dynamical m*};"a'? 5 resindaytime I|feu¥ne

[X4. 2 Comparlson CIoud

Iysis

management
project

3 tanvironment

°> evaluation use
& gs ban method

®©
balance data  structyre
environmenta

:smodel

> water
4.3 GCommonality Cloud



mnatural )

H n—clamalion
lioppue=

n,
 re clearcutting

dlvel‘Slt

coefficient

"o ﬁnﬂle\

e ph\sk

y p"”u,, turbldll
W Qe tlngﬂ(lodplal

w* ~ xhand med

orkd.m

relgnej 4 -
n Streay
S mater§lt, \““ attached
| ‘l

/cultural

decies

tldal
human
&0 depth 2>
q,[ -

)
: ,, A

e A G Pg
o sewce,, m, [

:-:-vege tation®

- u)m nent

quallty -mumm ~1
environmen

'”9 characteristics investi

-‘temperature partners ;. , endangered participation

ECOSYSTEM SERVICES

Provisioning

FOCD

FRESH WATER
WOOD AND FIBER

FUE|

Supporting Regulating
* NUTRIENT CYCLING

¢ SOIL FORMATION

* PRIMARY PRODUCTION

Cultural
AESTHETIC
SPIRITUAL

EDUCATIONAL
RECREATIONAL

Security

er;:i“school e

2 Crab

% \‘\"‘ rlce change s niey

{uah;
\ theo!

slauc
ssessment 0

an 60“

&-\\.v \ Satoya

g

Linkages between ecosystem services and human well-being

CONSTITUENTS OF WELL-BEING

CLIMATE REGULATION
FLOOD REGULATION

DISCASE REGULATION
WATER PURIFICATION

LIFE ON EARTH - BIODIVERSITY

« PERSONAL SAFETY
SECURE RESOURCE ACCESS
SECURITY FROM DISASTERS
Basic material
for good life ‘ """ Freedom
* ADEQUATE LIVELHOODS of choice
* SUFFICIENT NUTRITIOUS FOOD and action
BAELTRS OPPORTUNITY 7O BE
« ACCESS TO GOO!
peERR a0 ABLE TO ACHIEVE
WHAT AN NDIVIDUAL
H VALUES DOING
S ith AND BEING
¢ STRENGTH :
FEELING WELL ==l E
ACCESS TO CLEAN AIR
AND WATER
Good social relations
SOCIAL COHESION ¢ )
MUTUAL RESPECT

ABLITY TO HELP OTHERS

Source: Millennium Ecosysiam Assesement

D3_BA

£ re (N=125)

O 00 N O U1 b

habitat

environmental

management
river
stream
conservation
fish

forest

flow

lake

species
vegetation
water
environment
urban

local
network
survey
analysis
community

2000-2009

behavior
flow

forest

pool

analysis
conservation
fishway
species
swimming
weir

altivelis

ayu
environmental
habitat
migration

2010-2017



o/ AR

SE g2 rERe BIEV AT LR

—0_all — 1 Atomosphere = ——2 Water 3_Ecosystem —4_Global
—5 Policy —6_City ——7_Economic —28 Citizen —9 Risk

Information Entropy by Keyword Distribution

Information Entoropy = — z P(word);logP (word);

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Year

X4.4 FEZ R - DEFR]DKeywordDIEE L > b A B — DR (5EFZE)F1I)



o/ AR

AEgmy27rERe IRIBEV AT LAWE

—0_all — 1 Atomosphere = ——2 Water 3_Ecosystem —4_Global
—5 Policy —6_City ——7_Economic —28 Citizen —9 Risk
c 6
°
>
3 . DO_Z£ 55
.g —
°
g 4
>
<
3 3
a
o
c
w2 Key findings
S 1. 29FTIaETIFrLYE,
© NS P — S e flstn = R n_
£ . |2 D2_LETF/KE - KEER, DA_MIEKIRIS - JRBR{L. D6_#Bm A
L2 p 7 - L3I F¥— - YWBEFEERERDID S i AN — tn
s A /\Z \ﬂFy %]EJ)E]‘?:@?Z] FTEIFRL R, D1 K& - HISiE
Z DD DE TIIBEREDB D LT WD,
0

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Year

X4.4 FEZ R - DEFR]DKeywordDIEE L > b A B — DR (5EFZE)F1I)



o/  IARPER

AE mmy2rrERe IniE S R T L

Purpose

0O > D% B D EE B A& 58,

Tuning by Bayesian optimizer

Lo

%°

doc2vec
B vectorizer Distributed  TAAEUNIEl
HxXEE embed  JSysImtINGy feduction
N=914 [N=914,dim=97] in 2dim

wikipedia
2vec
vectorizer

* t-SNE = t-Distributed Stochastic Neighbor Embedding



class
D1_Atomosphere
e D6 _City
D7_Economic
® D4 _Global
D9 Risk
® D2 _Water
D8 Citizen
® D3 _Ecosystem
D5_Policy

Secondary Dimension

N BEAT L

Primary Dimension

4.5 DEFE OB S RIEEEE (N=914)

Key findings
1. #H - TRALX— - BEVRATLLBARREY XA T LA COBETR,
2. INBLIDOWHRET SOV MBREIREEEL O T, BEREST % AR,




o/  IARPER

/ISCE B, 2F LhERS ]

Isolation Forest Algorithm

o Purpose

2': N0=Z c_co ) o: y;‘:lo 1‘% i E,‘J ° % E!i E,‘J

e s 3 % Hh
. -
L5 o¢co N 5 I:IHH
L=
.1 o ;c © 8 / 9
o
ozl o/l 0
0. 5+ o ~oP o $0/0 Q_- 5 ©
8] el =
o
o > © 5 o © Outliers are ® .
0.5 6 © o o & easier to isolate / \ / \
o
o o Q ] o
4 o o o © - ‘ ®
T /\ /\
LE- : : : — : O ° ¢ ¢
-3 -2 1 c 1 2 3 1 Inliers are harder / \
Reduced Paper Vectors by t-sne toisolate J N

https://www.semanticscholar.org/paper/Anomaly-Detection-through-on-line-Isolation-Forest




IXRER

J5CE iy 257 LERRIBIE S X T LB

inlier
representative
outlier

5 R RV

20 30
M6 ZEEEFMTILTYU XLICKARER - FEARXOHE (N=914)




TARER

J5CE s 27 LERS A D UL &

R

Year Domain Title Authors
30-2 2002 D8_Citizen  YHEH OZERMEN G Idz ) — B RARKER O A AT HEME Tt E], HEHEA
PO ——— p— ~ o g Y e ST s e :”% ,\,"
3041 2002 D8_Gitizen gfﬁﬁ?cjkﬁéfﬁfﬁﬁaﬁﬁk&ﬁ#éﬁn TR TN OfE AR A RSRL, S
36-23 2008 D5_Policy IR IR BIEHBR E IR D v R 7 AFRiAT g Vejdg #hi—, & 328, &)l &, @/l 25
36.53 2008 02 Water T 2 =T R X B OKER B TR E ORI EEIR B A 0FgE BER RAS ERE, E i h 1, T EE]
- Beplio Bias a2 Sipl & LT
29-37 2001 D7_Economic FBENEED CVMIZ X 2 HEEMERBE RN KX 9 2 B 5 217 %% REBIER, WK ER, 2k —
33-10 2005 D5_Policy BRI 00 Hidak B 38 0 A6 PE At D 2R AV Z B 3 2 WF5E KVGHEA, FEATT53C, W, (3
. PR T DR L DA 1) 72 TR o 2 T A O WS¢ A EAER, TS, 12 T
35-43 2007 D5_Policy e
31-20 2003 G AS i T[] X 25T
31-1 2003 1 Key findings Ll e
= =+ Allin 2000’s... |
(XX
:
\ —
S, E E’J IIH:H Year Authors
30-6 2002 Df E N J 0 Y ' ' l ' ' B
i 38, Ji o, 43R
31-3 2003 DI e’el 8”0 ‘e [i 3, R AL, 4 ST
] LGS LIRS
31-7 2003 D5_Policy St S —
32-1 2004 D5 Polic BT L~V Ok EESEE 2 A - PEENOREAKST  # EEFE.L, WHER
-PONY s A i LT
32-15 2004 D7_Economic FEEDTHETLE) & EAUILE O REARREDOHERT B, TR
33-17 2005 D7_Economic HH [ Hidsk ] 7 38 B 3% & O 2 (AR RS B 00 IR s b Sy BT B RER, AR, W 2
33-34 2005 D7_Economic 7 A 7 AL A NSH DT DFEF - BREEEIE OGS STRA T, TR E
33.43 2005 D5 Poli T E B 720 DBRETATTHEH A X b U =3 X T MBI A BSFER, BRIV, S0 IEZE, SRR
—TONeY AU TIR O K BEED r— A2 47 4
) FHATFR O BT T — #1255 ARG TRB R 2 BME ORIc B9 5 RS0, RIEBEAE, FF 923, Jr g
33-54 2005 D5_Policy o
B AR ER ISR AHERBINMNY — 27 S a v AT D5 FF Rk, SRR AR
34-2 2006 D7_Economic  [HEFYNNT EREE 7 = X & | LR THRBE 7 +—7 A x4

ELT




N

SDGS*%%:%EE%@LT\ o

THE GLOBAL GOALS

For Sustainable Development:

STEP1: SDGs Vectorizer with Doc2Vec IRinlinsiad
optimization

10% Test data
T B v eCab — n =108 | SDGs Doc2Vec
. 10-fold CV
90% Train data “’
Fllterlng n = 968 l ‘
by noun 1076 word sets - )
SDGs texts r\ DocaVec — w

n = 1076 tagged with goals Bayes optimizer an
10 trials »

STEP2: SDGs Classifier training with XGBoost

Hyper Parameter

AN —
SDGs Doc2Vec O% optimization —
» ~"’ » test data | —
TXT - SDGs vector 10%, 10-fold CV' Envsys abstracts
= ' w 1076x44 val data 4—| I WM
“‘ Concatenated vector train data 10-foldCV  XGB SDGs

BBE EHOHEE
=] =l | o] 2=
1)
I T

SDGs texts wikipedia2vec 1076x%x144

0% n | classifier il =
_t ‘ Bayes optimizer “’ ’ ;
10 trials » o~ »
\ v, & '3
an

BB B




',\

Gstil = = I8 i
BRTE 5 >

. "

% -
THE GLOBAL GOALS

nable Development

—

text = ‘MEKEIR A T FaRisC(E. FrcnlgE/xFEBRE (SDGs : Sustainable
Development Goals) D17DOHEIRMD S5, FFICHIR7: Affordable and Clean Energy
(CTRILF—ZHAIRCELTOU—2(C), B#E13: Climate Action (UEZ &) (CER
XI5k %z ), BiE14: Life below Water (BDEcZF5 D), B#E15: Life on Land
(FEDENTETED) ZHRE UL TERIMOHAFRHEFEZITVE T, €DER. MDBEE
EDRICHEENRZELEHH T K DIRSDGsDEER (Nexus) ZhR < B U, HRA7REFZERE
AT —=)LDFECH U T, £FRRR D —EXDHFGAIEEFIR EEMZHRE REZEE UJE
B2 - HREBS AT LAOEAHENTZEIELET . ARMFROBENY ClC(d, <
& - /& - =D %E T —)LREETHERALIED, HBETILEUTHRIAYT LD
TOCREFIEBRATBCECIMNZ. MMEEICREESNBIATHEER - 7— 55+
T2 A7 BB E U CHR E IR DMAFRRECE DA FT T . HRZEDHBEELRAFIL &
LT, REEST—HAPBAI A RFMEEEUET,

0.953 GOAL 17: Partnerships to achieve the Goal
0.016 GOAL 13: Climate Action

0.007 GOAL 15: Life on Land

0.005 GOAL 07: Affordable and Clean Energy

0.004 GOAL 03: Good Health and Well-being

0.004 GOAL 09: Industry, Innovation and Infrastructure

0:003 GOAL 04 Quusliny Eoct stion Accuracy:Topl1:50%, Top3:60%

0.002 GOAL 14: Life Below Water

0.001 GOAL 01: No Poverty > 1/ 17=6%



35 | — e Y
SDGsHIEICE &R s
THE GLOBAL GOALS

For Sustainable Development:

DOLSTRY, NNOVITION DECINT WORX A6D ] ~ 5 A0
4 F:::Il?m g"“‘” T8 (CONOMIC CROWTH POVERTY (QUALITY

Is"ﬁm"‘? I!ﬂl g;jw, 1% /\/ 11, 1%;%#

_& 17, 2% 4,0%  3,0%
28, 3% | ~

15 . —_—
& 283%
st 13 o
17 owas 54 49 \ 210, 23% Q

6 Lesinino
— 117,13% v
—— 93,10%

3
v

4.7 Ffcrl e/ BIZ  (SDGs: Sustainable Development Goals) & DX B% (N=914)

76, 8%



\
"%

Wedding Cake of SDGs 9§

THE GLOBAL GOALS

For Sustainable Development:

Key findings
RIBEVRTLOFRK &
Bk e EE (nexus)
7533%5@ L/ 7LC KJ\o

Bottom1

Top2 topl

Key findings
TR « K - 2B - 2R - HiR] THEMA,
[(BEHLV-BEH - Pz X—] 7554,

https://www.stockholmresilience.org/research/research-news/2016-06-14-how-food-connects-all-the-sdgs.html




Embarking on our/collective g™

Yy

journey towards 2030 THE GLOBAL GOALS

SUSTAINABLE £ &
DEVELOPMENT =..SAI.S

A =

JISCE mpz=3,7 = | RE S .
L RIBVATFLERR X SU}QJEtU SU

Sustainability Science



