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Sources: (1) https://www.r y.org/articles/healthsheets/322; (2) Brugge & Olden (2018). Particles in the Air, p. xix;
(3) https://www._shmoop.com/animal-movement/animal-respiration.html
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Guardian graphic. Source: Nasa, WHO Ambient Air Quality Database, April 2018. *Particulate matter of less than 2.5
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"Medicine is a social science, and
politics is nothing else but medicine
on a large scale."

Rudolf Virchow
(1821-1902)
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UK Environmental Observation Framework

Guide to
Citizen Science
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Box 1. Model for developing a citizen science project.

1.
2.
3

Choose a scientific question.
Form a scientist/educator/technologist/evaluator team.

Develop, test, and refine protocols, data forms, and
educational support materials.

Recruit participants.

Train participants.

Accept, edit, and display data.
Analyze and interpret data.
Disseminate results.

Measure outcomes.

O 0NN

Cornell Lab of Ornithology (CLO),U.S.A.

Citizen Science: A Developing Tool for Expanding Science Knowledge and Scientific Literacy

RICK BONNEY, CAREN B. COOPER, JANIS DICKINSOM, STEVE KELLING, TINA PHILLIPS, KENNETH V. ROSENBERG, AND
JENNIFER SHIRK

97U Citizen science YaeUsEmAENIFaLUINT
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(3)
Citizen Science as a Journey:

IerAransnIANaLlDIRnRY

NAW WIVANA

#0UIRVUIVITNDATY

(%

JutlazgeoygyIaaiunMsiuremues MngunmesuiiAossiugugniin 9 widnwila

- lneauiigauszmelislufnuifenisesainyadslandilen Jaiumeduiviglaninyais

Tanddendugasusululsznalveaeniierfanssuludnvastidunldiudssrvulasiilulaed

Anudetudn Yssvvunuldldudididisnnududaunsandannuilasuiiandnlunguadfsy
Y & a a v v a < 1 v o v a A o ' 1 &

wanlunsiumiease q lildsuanmsifunediuidiuseunisendt Home School waiduns

Wun19Inn1siuingn

CITIZEN SCIENCE AS A JOURNEY

ng1AIdQs

24



nintgauaulaluIneraansnaiio
nsidudnunivesnuduindnaisdwindeunliiduaiendnduasnnuynisouses
Usgwuannndt asebufidgyynignatiuidnindannunnd wfagnsluaseiuudililsiinuly

sULUUTIEENI “dhYnasmietnie backpack journalist” wslUiegauTA1G 9 usn 9 e

'
= a U Aa

AeTiunyadesentiiiun finn FuAIveiving Fenmsilsiuingavihliliiueslsnate 9 ee

a

A o q w a = aaa o 1 N a o oz A o a va o A &
‘VW]'{L‘V]Lﬁqagﬂﬂﬂﬂjﬁﬂ@lLﬂEJ'Jﬂ‘UQ']usUTJ'J']SUTﬂuaﬂWNﬂLUULiﬂﬂﬂaﬂuqﬂﬂﬁzmumi ﬁ;ljll@']u’]"ﬂ VRIS

A A

Seweslnivuvseliegislaegimils uiisnduidninUszansudeass o wnludfignulauiasie 9

Y Y

wneawngwinsiunduiidiusautdesuiniia 9 fsifegluvsseniavesdenufiianauduy

Uszsulngliinvzasdurionuly uirmilfigndrsmaeaussniirussrvudiulvgdugnidendu

panhannMsiaiusiy

s a1

TogfuNNuug1 Uy undanudandmdnasfnazidunvsusn 2.U52270ASTUS N1Ue
wanilisduaeiuinduruiiszadialsslnianuiu darenunandesauiudauiulilya il
Usznalnaumdua I uiuiulg1aInasusema  fensstiinansenuseannentusuy  wadaiiiuae

Uningimansluguly esutgineninedudenlnsuiiudiulalasnidluiunivesleuenuasdunga

Fadun1sasreanueausssuIaunsaasialssladile

moutuiiisvesuuuasmlilaiae Tugiugidndnfiliwntiueluie vaeauveniatne

fayndufiveningldersuairnuidndudnslilifindngiu winniyenedunasedy Jadnys

dufinszsan nsalou) wevies Midunssernanaiey Negiluneduia191edudysn ins12AI14

pengalsalnihawiudveeslsildisgdunisliusiuns  assduueeinliniinluysyifmans

vaunIsiauTauneIuinYInaLleuayinIngimansnaloviigiag 910n137luussnzaglaly

o

Aﬁmﬁnﬁayﬁﬂmﬂ?ag?ug@%m waIfsasuusinz g lshumiouusinnzuuuTuiddusiene id

£ i
=]

o Ay o 3 & A 0 = 9y oA B I & I3
pduddunsuunaInuduluviaey efivzineniedluarlinuiveuentiungalaileiaesaun

wunulvludasunearuna lUdenaneislaneisuyagysasiunan a1y e s

WWay Y1UaNI1NAD9IAlasAT99E951AUTEIad 30,000 uaanilvauiese unulalisasuacsialy

nAoRBEuALT  bAaa9In UM U UM UTINAIMTU L2787 dna ke nUaven [iUse a5y

gansauslduntiusuy FemyaiuiaivesdnuiveiinIneimansnivden Auiiveniiy

v desAnsrimunenyudruvigiusdusuiueiuig lunaiuganvesuuesninnisyeg

aunanisalasaduegniaeAniied 9 uainauglulaeyTiineyludiunaruiuen aawgluldey

v a

wwgluseusaumIne1dy anuyuiluldeyduininermansidansgusniiug e lusds

Use vy

a euwNdauidnitagdevierlsuegiaunsluiiinssadewne adenounuiedld

v [ a a d' I v I~ (v d' v % a
WaUMaNdnTINIUaed 9 MduguuaIwIwuIadunangasnnauIni 9 [ag LaksIasule

25



a 3] = LYV 4 <@ =l 1

famsdnsieaununiae seselingylueinensafanimdeududigiiuuziasiivewing 9 w@iauda
sesviluasiAeaeuiunvutiuasluadenow  wiifvili§dninUssvivuassemisnislunisd

wsealielumsiiasianies gl “misideliiduysyrisulae” a yavuag1ininyranaidesn

og/lusialaveaninisivaleauas neutiueaznouyAreINIsiinY1Inallewmiadindeans
ThaiPBS

16y
a a & A a a %ud =

anvivunileanesinalvile Ae Auasdn Iz nTeNIedudnAulanYIUNLARLS 84
Ud‘ 1 L% a 1 ¥ 1 1 £ a 1 = ¥ d‘ L d‘ a g dg’ dl
Ausegluiiussyvudeguauditligninies vivudauinedduisesseuuiig 3 drluiud
Jwrinaymsasnsiy afneunamaieiinduaml 3 dieghifilesdila Magaveninsudvinfazg
T ] < H v Y ! ' H ! [ 5 A= & Ad v
Wi dunsudszusiasguineia wdnsesegnseiny iinseaduinnduiuiinasisenugay
a a a 2 oy < ! v ¢ a T o
anysalludelinminendunidmesylainnsengnesnvaruluunaseyuiadnd svuuiliog 3 Wi
Ie1ilngnegnfianugauauysal Jenuasinvaniunuinliasslumd iyt ugwas
tnineeanslas sgladuasngruneliimun Janssiuiinumvuelipmaeeihdnunnngvunednly

Ludamszanuilulite we 3 Gdildlvlidniinagainirlasazriezlsilaase 9 dlugiiuiuilos

uiudnaemsizilvsdiiunidussdanuiuisedeiininermansndesuella

wieag1eanvaiun e Audligdndianfeeslsddulyasn widuiuigednad
[ 'S Y & ] [ 1 v a < IS [ a M v =2
anvaganzantuliules uaafadn s Wy Msasaedwdadusuiiueiddlaueds
a & A o Y @V 1 [ v Y 1 oa < A P A ¥
szuuiinansetunsgldfiegludsudnlidluanuiuivndiuiliednd wewuseunaiiagly
FINAIUNRIVINNIINFIMTENIINITBUTE MOJO MAN Movement nangaua1ddzAuAgAaa mobile
. . a v A g = = M oA A ) )
journalism Aansldiiedfeiduniesielunisdeasuaznsianiod insenadedny It utuLay
& a i v a A i = = a ¢ v y A oA A A
ziluginINdennsdadnnsizinunilaues Juniinsiziuainagldiniedle sgreidanelunis
awle Falaviniseusuiunserneuatenasdauiin 298a@u wTerIenIAnyIuean Usinga
Tfetioudnoruviuauiiudrfninisnasngadunisudindfitndednenaszinisadeiinigi
Wil paneIAInouUNYe i UIY1I U T WYIN15d159955508  aselidugaivinlif ugiaedn
nedgaldlduaininmadewirdunadeudulnivetmansaianaiies doudu Citizen Scientist 9
oEAg

a s

v ° 44 v 'Y} = P v & yal o |
WA2ALVIN39LAFT1NUNINYANENSNIANALL D97 b taeenals? mauduladinrusses

We1wlensilneiidien ey 3-4 U laweduaunluuniuesuigifuneuduisenindinaIedny

a & o a v aa ! . v VYo v @ Y] . < A ad
ARd19d15198UE AVLLBWALATUNLIYNIN C-Site aaﬂﬂiwnﬂﬂuiﬂiﬂﬂLLmﬂaaﬂ“U C-site LUUNUNN

Y

o w

O oA o, ° v ~ a v &
anunsadnnyedfey 9 luneutuiizesruidunmsdrssulilunamile ndululasinisvuin
e (Mega Project) Aonisneas1siuiiunfedeiinansenueg1edanesyuuinaeils fviinstn
MUALATATINTDITNVBUTBWINY FidAyves C-Site uananzaidyginunyuiidigniienuy

o w

vuninaelaganInmsHAiuNTTevensT AufinuilazianIeweUse vl Fmselldfgy

o

26



NIIEINDIARNUINITINGIMARTNaIe e FRnRg ULTY Anstuuriewmnaswseinadludiuladiu

niaudragyiegilaielvluaisuesninganusuivesuservuluiniie defeemumuilenuves

| o

1 a v 4 v 1 cgf v I dy @ v 1 . o
U ‘L!E]ﬂﬂ’]ﬂﬂ’]ﬁ/l’]m’]’JLLUULﬂllLLa’J‘UBG]@\iL@’]ﬂ’J’]ﬂJELMﬁWULSU’m'WLU‘L!L‘L!@W’]ﬂ‘Vi’N’N‘VIN ThaiPBS agvn

'
a

AsfisanasyinegnuTudu

usnaINUNU ML sufwinhuieuwniefiiendt Home School FailiilaFeusan
othavilsfdoiinmsdansinulagldsssummduasiifnvouann seudeglutminumunanasiiui
TssFeuanduniesdoduiiufiddgas il duffuiustumey uwivansauiiauinad
Wos 9 lflefogeslsilusudanonvashiainud udvenlimasindeluiwiazinsssur@dnsviidnse
wszindagUuiuendiaduaun o uinune lidrazdu e-Bird e ligundesundndasdesun
Hagtufisaliige uardl Inaturalist fansnsaiiudeyald dudeusailfuves C-Site da C-Site 1u

) 1Y) d' v & A & A Y  a v & a aa
vaslnguriuadminstuiadeuuleuigazlang Impact Aduludeviosdiu wdan Impact Ty

£%
P

Tudgundunnuddsunvasluszauuleuis nsmun1svasnuasduludnvae

J X"

g -

unu1d/guaaaisnd S Digital e MOJO Man .
damuasivasulasomswaunn | Disruption -y Movement &
Aiinans:nunivdvudadou afiolugiustadoviio .

?‘{ \',4 — doansua:vuiindayayusu
N o T !
e ' &

e L K

ThaiPBS C-site

_ KoviSsuaavauwn Sngrmaaswaiidov
aso Crowdsource Platform :

IR doudoudoyadndiowauloosin W8msiBougsssun@ine eBird

on-site § on-line uaz location WuunukanuavnszudUMS iNaturalist
based 1oug

N IMN8UBINUINYIAIEATAIANALLDY

A AgAeIneImanInalilndedingaunImAn (mindset) YBININYIAEATIOT TIUIIATI
v a 4 @ 1 v a, < 'y} 1 % ¥ v a ¢ Y A, £
UnInemansiesnlinionasitn wuduinnuamvgiinenaluawiningrmansalandesunay
UanLsImMNeg A uAnalland aauua sl waaInunuIMd uiud 1389 mindset 9901591197
ANYIFANSNAL DI N THAIUIINVDIUTEINVULVNLH DITIUALANITODNLUY LSUAILARINITANDNY

39y POALUUNTZUIUNITAITITULANIATIENE  BenTatlilunavsslevdsiuniuay

27

»

)
C
-

.
td




szvelavsziiunseildn “anuidnnislagiuiavesyszanvuainnalnniadnermansnin

waliaeuunsIRuAtag1eBnd ez liviunisasandeiniiuiuiuey deisenazdinli Ae

1584 Public space &sfits1138n31 Wuilanssae dealunuiindaszanyuuazsy wazidunuid

=

wailauvasadeiunazyaeslsililaeigiudeyanaineidians In1sinauuaznisyaagng

0 ]
o/ =1

v ' ' a Yy & v o < . = o
anliyJ‘lcljﬂaEJNmuu ﬁaﬂﬁlgﬁlqﬂﬂ'}q&lﬂ?ﬁ‘lqL‘WULQ'I‘Waﬂ ] NAD ThaiPBS sd\ﬂ)u W.3.U. NNKUA

9

v o & =

w1l IFsdainnAedaa1snsue”

J2MMEuLYVILINENANENS WaLlov

MINDSET LEVEL OF PARTICIPATION
% B oUndnenmans ua: Ussuuu ko

yusu _
o R o
DIRECTED

P MUTUAL BENEFITS INDIVIDUAL GAIN
* Us:loyisauvavgddouldduide waussToyuddiud wu reward,
(stakeholders) benefit, recognition,

self-actualization

KNOWLEDGE + OWNERSHIP
= GLOBAL CHANGE

AIsmoiusIuAuYavAIILSn DUy yI/AdIuSAaVAU uazAdIuEIne1Alaas
woaniUuwalhdnisilasuudavasoiney

vduAmuuIAASU

28



(4)

Citizen Science IngAransn1AnaLiiag Asoazls

300 MadanIIn

Y a

UnAnwUIyen nanansusyanus Uadin

q

ANVNAIANAIANTAILINADN UMINLFLUTRRE

Use3a anuduun

[

AU199A “Inenrmans” fu “Inerransnianatiios” aunsanvadu 3 gm sadl

9

gAkINVaIneAans lugausnidelusdnaninineimans Inermansiuazdunisfine

s

Usingmisalsssugfseudislasaunilauaulaniednineimansioadasiay dansila ¥1sa

'
a aada

A153U (Charles Robert Darwin) l@vinnsdnsiaduniinuesdlidinnasainuvainaneveadadang

F9 1138 M3 9599 udldludninermansuaiduindrsaaesiely WieRnwsssuvfuarddlidin

Y

wrlddrewgeu lunyingluamaynsuudinine e d1 1195550 R TI9E W TTAUAINHEUNT

Sa9s1vanililanlesunsiu

gadl 2 gnAransiFudnalulsaieusndy Bulinsfnwineimans nsfinwIvand
S A a av v oo Y S, dd aow a s U a v o I aa o~
il ranenlaseuiu lugai 2 IisuivnUseAvguasinandude 9 wanuiy WJugaiisuiinis

a ¥ 1

Anduerinwilsn dnsAndulszivgaunsalnie 9 gadazsuduiveimansinouaues

¥ 1

18
AUATIMIIIEAIVENmans 1wy Ysvegadnsuligymnfediasasnsulanased 2 Adnsld

a fa v a a say & A aa o & 19 va ¢
’Jﬂ/lsﬂmamiﬂﬂﬂuanﬁuﬁLﬂaEJiVleUVIQiSLUWVlﬁmJu ‘VIENR]Wﬂuumﬂ‘lﬁm@maﬂizVIUVINaGUﬂ’]WGUENMHHEJ

3 q

£ £

nyeiliaeilidaungunilasufninineimansasuvinlaenlumdsdinu vielumdedsUssvvuy

Lyildt JaviliiAnnsasuwdasiuanlugai 3

1% v

= [ aa ¢ a a 14 a & a N =

gan 3 1WuganIngrmansisudandnauingsdy Ingimanslugaladafedenuund
Wasnlwingvesyan 2 vesgaiesnluisasesdninaiilos ansyuvy FnSndwinaeuiasdns
V9EUNIN 1383909n13TdIUTINTRIUTE v WY EATT 3 LARATSENTY “Inenmansnianaiiies”

A . ” X = & A a ¢ a Py
13971 “Citizen Science” YU SZNLUULi@\‘isﬂ@Q?Vlﬂ']ﬂ’]ﬁ@i%nﬂﬂuf\]gﬁqmqiﬂLiﬂugl@ﬂ’]ﬂ 4

29



Ingddasiiia
sy
NNSHAIUSIU
Answatiag

Citizen Science

iam{sijmﬂ'\m
wiaideniey
Top-down

5 ‘annauaiseise
nalulsetiau o
gantunisdnun ilanae

Aaudiaalniunsdanun
uainmMaasaliasiau:
Charles Darwin

1600’s - early1800’s Late 1800’s-1900’s Since 2000s

INYIANFNTANANALIIDY WaT INYIANENS

AgAgnsn1AnaLliosnaasls?

NFUNSPU iuIinemanineglusawmeSenaudedldmedufewnuszyvu

Meguuilaniliinigegnaredudmseilivndounasdreiningrmansinelvinieseduluiislale

WsIzasdu “Angnd1dnsnianatiios nu1ene n1snangadtansnulssenvuliaausaunulunis

Y v

andunsuiletym Taeaneazvasnisidiuuuudesdumadunaludinemans”

o 1 [ & a a 1 4 v 1 3 £ = a

AriduvsdunaluBaneimansde 9 nnsguauaizmiulyvasmneddunsnd
ATUAUVDINITFEUFINGIPNERS 3UINNINITUIUNIWINARdINaIluuRveTinssaly
o [l <) o 1! 1Y 1 a Y Y o 1 1 v a [ & v = Y
angdndudwiunnn wilidsninsdaliviarguegaseluudng wsueinsdwilleduiinteya
I a v v v g o S v o2 v Yo a cal & | v
Jdgalnuiiduldmeludng wawrdsimaiunssdualndaeyaluliiningrmaniiidsog nin
AaN M AT IRt e ALNLIRGUlnssluvely andudninemansiuuseneunag
Fufunnundledgmudifudniunisudledgmdenisugnduld weugnduldiaaunfiun
asunansAnysiuiuhaninvgnduliviiiiiauselonleslsdne endiegau viliAaiuid

Wen ann1izlansou

30



N -

n:fg,?_:if;:::f" vieluuarnanava
dndnenenaasiu_ Samahiniote
sduuuinandiaas Laan Y
n1s3an

dauine afluanimaunsnanisdanun
AoEInI ANEITUIUY

tiu+dvnaya

Fiits Ablefldt Hiking org

(%
v

dullfomedeveninemansnanaiiies dsrensiidusiulunsuiledam nsadreesd
ausiendledgmediadudulunaulagldnszviunisilumeluna Tudiutiesnlansarii
Anudnladie o lienazlaaiunissuiusgsilidesdafniuaiuAanininemanseinas

Jusasluls

USTNNVDIINYIANEATNIANALID I UIATUAN WAL NINTTUNSHFIUTIN

dniudnuarvesivelmansaIanalesnss 4 udiNinisuialssnnagnaieuuutuegiu

NHNEUITUNITLUL TBNITHUS
AINYIAEATNIANALTDILUINIUAINTTUNITREIUTIN Feaunsawuadu 3 Usean

Uszandl 1 ngranaasaianadiosussnvaivayy Ussimiussysulintnaduayuua

6 Y

< a < £ [ 1Y a o ' @A 3 o/ 6 VY )
WuAuAgUuala LWuUAUNTINYDLA LIJ‘IJﬂ‘Iﬂﬁ‘UEJHﬁ@\ﬂULLEJW@Lﬂ?ﬁuﬁﬂﬁ 9 ﬂﬂ@Vl']%U’]LLﬂIWUEJZHﬁWHUU

Y Y

Usznnil 2 IngnAaninnanaliesusainnuszauadusiuiie Ussiamilusennvuasisudl
druiuanninisnsendeya Yssrvuendaeiidiusilunisimuadymilasiulunisesnwuy

Wunludgym

Usznni 3 Ingndransnanaliasussnnsuansun Usennifeussunvudnuniaiu

Suluynduneu daustunsunsimuadymivauiatunsuagunauazineunstaya

31



'%“

CONTRIBUTORY COLLABORATIVE CO-CREATED
PROJECTS PROJECTS PROJECTS
CTE I llszanuaiusuila MUAAIUMN

INYIFIANSNIANALL DL UINNNAN WAL AINTTUNTHAIUTIU

IgnaansnanalisauimudnsuzUsnauiiinnuddgusegaiuvasnisaniivau

dszani 1 1Julpssnsinemansnmanadissussinnildnanlunisineisyezenn (Long
running Citizen science) dsdulnglasamsmantandulasinisuszinnniseusng lasansludes
YDIANUNAINAAENNTINN enfiregragu 1asinsBilsn (e-Bird) fadulasinsinenmansnia

A Ao % o ' a I3 = < a 13

waasiseninduiuivedlasainsinermansaianaionas szilulasinsineimaninie
wawladlasenisusniinduniinisanuilulan lassmstisduluisveslsemanauglsunay wad
ApgvggulunIvau o lulssinadu o elvaundanuaulalunis@nwisesesunladnisananin
uniulukendiady e-Bird widunsuiukYsHINAukanUasuILAnns ey aigfuundnd

YR 1 o 1% & v & 1% a .:4'
unateiugang 9 egitlvudiueteyansallinldilulsslovdlunisaianuwdsunvaduisoswes

9

wlaunaiensuiludgymiienseysndluizesvesun

venaniidailudemesnsinermaninanadioduniseydnydnuaslassnmsfiingduly
AUsinenaluiseluyssivalng wu n1saysnvameia 13 09909n1581519Ua 087 Y30
Tassmsinermanimeanaiioiadrsmunssmindumduenyy wu lusmine dosne q eehs
WInedenensmanidnisdluadndasinisivenaians nmanawdiadlifdatuieivuii onns
AUSNYSITUYIA Falassnsszozenmainuiandulasinsiifuaditinfdesdnwdudiinay

e

32



Thatland

Citizen ence Shark
Kesearch Project

- S
GET INVOLVED
Nov 2014 - Apr 2015

Long running Citizen science

» Conservation
* Ecology
* Biodiversity

Useenn Long running Citizen science

Usznnil 2 Wulasensineieansnianatilaslseinnlasinisnazidululs aaweenisld

gunsalld sensor WunsldmaluladluniingiaiansadumeanudutuvesdwIndonsig o

v

Usziandt 3 10ulasamsingrmandaanadlesiiiunsaienisidsmvesn Wil
Ussmvlugurudaniiduiaalunsdmuatgmlunmsnusndeya wu nsldnsdwisledodns
wondiadulunisnsredumudwendeduynvusevaunduiovsgindssiusmannel Mifn
maﬂizmdaiﬁt,ﬁmmmLﬁam%fawfﬂmzy%qﬂuﬁagjiauaumﬁuﬁalﬁ NIOUIALATINITINGIPNERS
mﬂwaLﬁaaﬁmauaums{amﬁmmﬂuﬁawaanwmﬁlmﬂfgmﬁ’aﬁﬁ’@ﬁiimﬁﬁLﬁmﬁulajdwaszJu
HymluFenesgifmgiiAnnnasiadsedn asedialva Ssanunsoldinermaniniemaiosy

Aswnlele

33



Pamclpatory Sensmg

Lszen Science
“Disasters

é A Guide for Loe3! Health Departents

Source: https: .unu.ed: II-designed-citi; i -Proj

Ysznn Community Science

A198191ASINTINYAIERSTAIANALLT DY

mogalasinsingreaninianaliisdlasainisuismihaula lassnsibinludsemenauelsy

yM5uAUY 9 Useme  Jn15as5 A3 arenatioalunisaaniuidnseiusaenduw taaly D NOSES
[~ a [} d‘ Q' dl' a 1 1y Q’l’v = d‘ [

Program tJulusunsudamuiiseiasendy wWesnidgymintagduiddidingmnenazdnnis

WAenduseandu Fenduiidunidauiannvatswnadliiiazdu nsldeiuninug nduannlssanu

PRANMNTIUTLAAIINNTWLNL BeasinansenusguaIMUeIUssyIvy

D NOSES Program:nsaannfiszSufesnau

1 2018-2021
9 country
14 partners

The OdourCollect App

-> More than 1,000 registered
® ! users in 5 continents
=» More than 10,000 odour

ODOUR observations registered
COLLECT

Co-creating collaborative 5 CitizenScience — 8
odour maps by gathering experiment N
real time odour < Newdatasets C

observations - Opendata ’

= Multi fanguage

oc“@@moe

IDENTIFY THE STAKEHOLDER ATA e
ISSUES MAPPING ~OLLECTION V OUTCOMES

* regulation

D NOSES Program : lusunsufnsaainsyinsesndu

34



35N15YNUSUIN

1)

muuatgrisiuiu (Identify the issue) YnInermansuazUssvIvuNITINAUAIAUA

Uy

nsaaszinildiulaaiuldy (Stakeholder mapping) AtAsigiintasndaiusulunig

Y

wAladgymiling
MUUANTOUN1IANYI (Frame the problem)
ANRUALEDITBILUIMINIUETBINITERNLUUNSANE (Pilot design)

mssauTndeya (Data collection) Fsn1svausiudeyanssliinivemansnaziidiugas
Tuniseenwuusendieduiiioreanteudilulnsdwiiedemelunsiudeya Tnedeya
Ay v < Py Y] P v v a a Yo ¥ =~

Aviusgrvunu loun deyaluseswesmnudutuveainiunlsenwulesu Jeyaluises
YoaszgrIaNUsEnvulasundu Jeyaluiseswemansenuvedguamusevivulasy
LW H0IN15UAUIYNNT8I1T01N1INEVNIND U wAINNTENUADFUVAINTTAAIY

= 9] ° Aa £ A Na A
L@a@i@u5qﬂ’1€umLﬂ@%u%i@?qﬂmﬂqweﬁﬁmmaﬂaﬂ

mMsinszideya (Data analysis) wdsanniiudeyaiasanundiasizideyasiuiu wiwn

muunIsnsualateym

n5tlugn1sufia (Action) 9nmsimundsnisuiledaymauilugnisiauedeyad
a = i Aa a ada Y v o & = i - [

nnsidenlevianinfunianududusiduasunienlosinluununly GPS aglu
funtuasnansenuivguamvesseyvwduegls dnsyiusiudeyagaiunindeiy
duduresndunnuiefinansznudoguanuin Aazsunndignisujuf (take action)
Ingiilaifasselvimansiaiiiiunnsgi Aeaudiulvgjasiniuidninavdesseliriaiy

LUTUAUNIATFIUNNINUANINTFIY

130INTNMNUAAININTFIUTUAMUAIINHANTENUIINNNFUN AU T VU S OULBTNHADY

lunansznuszauiidesfigausindunsudlafivarememsglafunansenuluuda 959 9
LA pIuMA Lua sa N U aziAuAINInsgIuN Sl SuNansEny  98ABIlnIsNa UNIBY

(screening) visaiin1sUsziliuannouinevvziinansenunnsilasududalasuninuidn

& cay v X a v val d' ) S a
wananiuselevuiilannlasinistd Aemissnunguanegiingvuieisein1sinnisssenau
Tusyritamanyiilasenis warilusylevdilasuainnisyiilasenis wu Ussrsuidnsanlasanisn
Iosuanusluiseswenisisouinssuiunsmaineimans nsseusluseweswsni Fowedaya

AeatugunIn nNnsyuunsseusswiumaiinisiauinuslunisiiudeya iudiegne ns

35



Weswndeya vihlivinweliauiianuanansafiazdanisdymlugusuveaviedls vilvguyud

£ < = Y 1 al 1
ANUILTY Fadusieg19lasanisg b ANFANNUITLNA

wan 10 Usznsvesingrdiansnianaliias (The 10 principle of Citizen Science)

Ipeaninianailesindnnisey 10 Usen1s wilddndudnedewinlildasuia 10 4o

1%
v

wiadu 4 Fadelug o el

1) msiidausan Ieimansnianailaluazieinannsidiusinvesallaciag
UnIngneans

2) doyadifimnsgu ermansmanadesiudeyaildfosdudoyaniiuinsgiuniuman
Fwnns dnsivteyaigndeswiuunsgivaina wazsdeyatldesidediaiones
Uszihungvung  Ussnuasesssy Usshuanududiuynng wasUseiiusestayadiu

Al < Y v
yaravesAuiluiudeyasie

3) Usglewd Anermansaianaiilesdasnelitinusslovinadnineimansuasnaiias
Usglovivaanalieanlainnisisiulasenis wu n1slannnug mslavinee Tudiuves
o a sav v = % A o a v a 13 A
tnineemansnlausgleniluFeweafhansotglunmsaniduauinineimans 0

a a a =3 o Yy oa & '

LABHILAAIINS UL BIVRIINYIMIANS N S UL TBI09AINT VDR UYNBULINTY 19U 3N
UnInermanslireslasanuasufeifulsngmsalinTuiigag wetiialuvinlasenis
a s = o I o o a a o
Ingemaninanailondrlulugurunazidnlasosweaguy 1309989UTUNYUTY 1389

99U TUUE ALY

4) mMswguwidaya Inermansnianailonzdesinisinennsteyaluaaddiu lauwn dui
nilarsazdnisineunsdayaiuuisoalng (Real Time) luseninamsvesnisaniuy
lasinsagdesinseunstoyanasniiioliruiiiinsiulasinisvseinauniluaiunsai
g veyalanasn WU 919lkendindunselig ulayanliussuvuNIuYs e

o v vy v v ] Y o = ] a
Waltnguaviukuiliuvesdeyasiudu Mlilasainisdanulusalawaziinning
TndadusswiraindnenmansuasUsznvunsizimnauiuanuduniivesdoya
wiloufiuimeuiideyaiduedls wazdnUsznunianfendinindugalasinsnednig
weunsnanisasulasimshifugusuvsenliivaisisavulasunsulaeinisiweunsil
< v v a o v ] A =t & v & <
AnealAsiniulsErIvumeIUssy v Aeduviaridudivedasinistdy Wuay

Y

36



SEAUNISREIUIINVRIINEIAIENSAIANALL DY

ma  Level 4 'Extreme Citizen Science’

fldusumndusau(dvuailaun,siusu
uazitaszu)

mmn  Level 3 ‘Participatory science’

fldrusrulunisamuailaguniuazsiusrudaya

mt  Level 2 ‘Distributed Intelligence’

1a5un wmmlaﬁ/ﬁn}mi nuzluasuilawa
uwialaszvtayaduiiugIu

e Level 1 'Crowdsourcing’

uayadingssuu

un: Haklay,M.(2013).Citizen science and volunteered geographic information:Overview and typology of participation.Crowdsourding geographic Knowledge

Jadeninliinearaninianaiiasuszauanudisa

1. msadansedne lassnsinemansnanaiioianazussauanudsanoadinsasng

A Aaa aNa =~ 1Y) o P Y]
39918 lagn1suIAundldInasisae d3neal enmauidneamlunisinazdnnisunlatgm
Sy defidmuneswdunaiunnsiinnugniuuasiinusiuie (ensage) lunisiiaglulds
Wantnetiuswiu wdiniimsimundnenmiuluiSes o NeinvelaziSomeuifn Jenavasnelin

guywinauduwiuinrinerlunmsdnnistdymvesmuedla

2. A2UABLT DY 15eIAumadasUsEAuliTuAINYIN1IgUe9lATINITINGIAIA NS NA

NaLI90819UIN  MaNelASINISAUTEI VUL TEI U TUTUABULSA LU TUN1TAUSUATIT 1 19N
a ' & | % = o = P =

1NTAIUTIY WALUNITAUSUASIN 2 USeanvuliuiwal ¥i3en15eusuasi 3 anaudanely “3ea1n

dl & 19 a ! o A Y dl ax = v v ]
NI 50 W@ﬂ'ﬁﬂq@m']ﬂl,ﬁaal’l,ﬂ 10 AU E]uuLUUﬂfJflﬂJVHV]'1EJIUﬂqﬁW"ﬂ%V]ﬂﬁﬂ'ﬁﬂﬂaﬂiﬁﬂumﬂlnﬁ']ll

==

lassnsegssiodlasldegnals Faliifuddgviegvatsesns wu msldmaluladidudifgad

Y

Gaming Tindnundidiusiy lumsihdndeyatvendinduiiinaulaiunldvinduniesde wiens

[y

ARaNIIUIUTE LA TIMINZEAN  SEU¥UI9TENINNINTTULAALANTTUAITIE WO ADLUIAITIE

wrsunnAuld 5’]1/1"1\‘13J’1ﬂﬂu5?]$1/1’]8 nIelunisdnnisunarnanssuAlIsasduasluls egves

37



AMUAIINLNIVDILATINIT I LA SUNTIUITMUVINNLAUAIINLY LAZNISUININDNTRAN INAaE

[

anmInBudIsuLAdAY

>

3. Anudenavasdaya YeyavedlasinisAewlnuuele ANUITeNevRIlRYA

1911970 2 d72u lawn

- Usmhud 1 desdidniseeniuunisiiuniusindeya insesdenldlunisiiudeyades

I3 a s v I a o vy
LU‘LJIUGl’lllll’]Gliﬁ'luﬁ’lﬂaﬁll’lﬂﬂﬁl’lﬂ’lﬁmi GIENLUUJJWﬁE’luVIEJEJEJiUVLW

- Usmdiudl 2 feyadudewmouaussiudgmuesturuasaenndostuuTunvosLy
gndeg 109y nsdfiagdnsadrslssluinguiumni nrsdszidunansenunig
danndounazguaiw vieieninnisviiseau EHIA lussnufinisssyinlunassmils
Tuwouigaduasesindunioimindesudiimenuinssiunuiuganidn Ae van

gounazUalia Weussyyuiusenuilnsiiiraesildldaaeniiadsliasnulan
doukarUatia vihliszvvusuAndiningimanstiailoudoyavsowdn aevinlv
AnanulailindassnisdussninainIngimansuazyssvivu wdlddnsinlviie
Audaundduiian msizaztulssiudeyanselldidylusedoyannuivieaduyuyy
& 2 o w a ¢ - a v o o~ = A a < v
Julssinudrdglulassmsinermansnanaiiissidesimidsdaieiouiiuiutoya
9 a & | & W A I I P
AINUINNINYIFENT ammaﬂﬂLﬂumamqaaLL%maauﬂizﬁzmju%l,ﬂmuuam;mw,ﬂ‘u

feglanign mssUssnvuariimsagainulieslsdeladng suudadesanmgiionnie

anmasnnaaunzteiuduluduile

Best Practices of Citizen
Science

Citizen -y

- \a‘
Science 7.
aNuvIdan - i .
3 w N oﬁdaim Oﬁﬁumsauwu nﬂmatua\J

- aauauavaailaiu fdinsvieiundnanin fiaun1Iu
+ A5NMS2ANUUUSIUSIN  g519@d N NNT AAIHANIS
ﬁ'ﬂ}! - HaraMNYNWUUaY aiveIunay
- 3aviianly 1a3ay altiuviuaiy
aatilag

38



Uszlguivasing1A1dnsn1anaLiio

annsauvsuseleivesmsdiwunaningrmansnanadioslulglmndu 3 Gflug 9

aa vy 3

Uszhudl 1 ifduasdaaud ledoyannusuildudlatymluiug deyawmaiiozndu
tayatudnavadiguadedulaludsulovisiindanishiianisiudsundadudalouisiie

wilvdeymavnmuazdaandeuls

Uszhudl 2 fdumsiseul noeuidiunagldiSeusswiulusewesnuinvenis
WIMAnTLaS0aIUTTAUNAN YA TUALLIAdOURAZ U N

aa y IS

Usziauil 3 Gadnunisiidausayn ndsainiinsseuiinisuanaeudeyalunisdanislom
Uszrrvuagiinsivasunssuiunslunisfnlagdnlusifainnsnddiusinuse 9 viliina
Fuwds iRansifwiniuaziSnsdanisveddym wduansadueioumedueddd auly
Y A 0§ v a o & A | i v v o g v 1Y)
ynenanazyiliiinalasinsndanudiduannnitlasinisiaasginlvilvigusuiasneniaiznes
sonulasinisime widlulasinsanwariivssvivuazianinwndudivedasnisewdneee

(2 = 1 @ o Y a = A
Tuindauseluiesivinlviinanuddulunan

“Inenmansinianalionduizaite q fsenlinnawdiladnludesheiisaiunsasin

anustnlalg LisenlisnluAntafnnua1inInendansausandndusasinadia”

Sustainability & Support SDG

JAAAIUNISAAIUSIN
- IESUNAIASIVAIU

(CIEVLICTRETEIL (T

o

NAMUNITISUUS

- aug NinEe Inandiaasuar
dynasan uUNIN
Environmental literacy

NAMUDIAAMNNG

« unllgnWuitiaginmaaasinia
duan
Data-svusayunisaaduladsuiaua
LAZANSIANSAIUIAADY AAATNW

39



dqudi 2

nsanAUTELanUasUAULIY

Uszaud 1

& ¢ a v a ¢ oy o w & v '
ﬂ']iﬁ\ﬂ'i]‘ﬂﬂLLiﬂGU'E']\'iﬂu'Vlﬁ]gL‘;juun?Vlﬂ'lﬂ']ﬁﬁﬁﬂqﬂwaLﬁJQQﬁqﬂiy %LﬂU"UEJaJaEJEJ’Nli

Y

¥
/ o

walWludadmunefesinazidu wWu nsaiiosdu PM 2.5 aaullindandayd

D

4
= IS

aarunsaliuuszsensuvandteeinazilutninermansaianafio i uuinty ag

ad g A ada 1
A59N15 VUMDY W3970ANBE9LS?

ATUN. T3 AUAIIN

druwsndeasuINMsdLnaLdINAIinN d1azwadedamizealuase1aavenn wisHIN

=

nsumededavitiomy 1w widenaluadineuibiludomgladuin vilumilessirensevilugn

1 <@ A o

agd 9 Afidendianluaduandiy 9 2 andaumailasiduivivesnisaemaiuiiineslsvu
wsnzaziulugasuduiinasudu un anwansenuiiinduluaseunsiudifinisnaneiuiiiou
S &

& A Y ¢ = v a a \
wselinsyangiuluesinsvsenisidnaln nalnlundifenunnisiidiusiy

WS1ZALUY N1TALTHIINBIANERTAIANALIT BIA IS NAINNISAT1UTE BV UIENAa 8L DU

o w a

=~ v 1 ] a 1 = ad dow 1 [ < [J v
WﬁLSJ'eNlG’I’e]EJ'Nl’i? ﬁ’JUVIﬁ"IﬂiUVIﬁﬂE]EJ’]\?LL’iﬂﬂ'e]ﬂ"l’i%JWlWliWSJ']’i’JllWﬂﬂqEJﬂ‘uL‘U‘u‘U’i#%’] Lai a3

v 9 u

o 1 a o ' v a a g | 44' | M =3 & A
dunadndeiisnazdaniuiezlsmlulym wu Seweslu Bowlulivateiufiondaviay 9 mee

' (%
a v o

Lailasunansenu wadlleidutymninansenusinduudlrfsuseian ndudssiiumineatiu
NansEnUiUguUALAitnInemans Wy yransnensung indrelidedaneiazisuioules

wdssosweadym wesudutgmisesduiusedudezldoslsluimusaliudym ddilnden

=

waziiulauniianfedeyan1snsnvinnunineinta AsuaInnsiugteyanisnsiainainaand

s iaieglunui/Inddindaainsaianssdrunavaniunisaliduegls Falgwnidniaense

o oA

andasiaindlinseurquiiisans wszastduiaedemasosdoiionsiadaiues Jauszinu

v A 1

drdgfaunguanuldeiovenniowmsiainiilulandiidesnunusiuiuieoly

o

Tugrefidiuinfiviis esaiivnseinalailleniadnlusaundueynssundnisluant wdand
MIBUAN 9 ITuatiariiteya FamhenuilssuunaieisosRoguaiuideiiwidenisienisd

AUTINVDIUTEINVU

40



dedassudnadnsfauszvvuazdesiulaludeudfgnuuuniu Active Citizen il
weenlduazinduazdasladenizenda “unnilidiu Uu citizen Watch Dog” satiulaeiiugiu
faan1sIneAansn1analiosuintntunsiunudhueukazeiseteens wsiziinaln
@ [~3

swanedalidaym wszariulaeiiuguinermansniaussansuidAyign Snegrmilan Aoy

guENTE Taz e NuELEe

INYIFIANSNAIANALLTDIR DS UIINNTAT N UNTFIUTIN WsuTunIswuslamedanfae
v & 1 [y} v

aumdsnteya WiteyanuaniUisuiuninistisfumuasunugnaeazAuuLboien e

S @ & v a o oaqy
QqﬂuuﬂuﬂalﬂsﬂaﬁsqmsﬁuimEJ@']Q"USL"UUﬂ'ﬁ&LGULLa‘WﬁLﬂGUUﬂbLﬂ

Uaguilenmaunnduiasibiaudiuuaniieudeyadiu Weliveyauinuaziiauivzyinli
\Aim Citizen Watch Dogs @3uu@n Citizen Watch Dogs @nAgyanninsizviliinnisiuasullaiios
sanwnsoInalulssimAIuLLa duvartianudidguainisaiislenialasiiunainnisilndu

Aaustan 9 wagdesasvimusssunsduindunanisasiesteyanaznisdeastoyaniaiiy

oA A I aAda o 4 o9 v g Y o v o= v a da X
UILTDND E]EJ’NVIWWﬂWVﬂﬂEW]'ﬂWLWﬂﬂa']aﬂLﬂ@LLag‘UUV]ﬂGU'P]%laaQV]LﬂWSUU

3 , &
Aansigylau uoag

° aa a ¢ a A a X A A A & oda @ e _ o 1
nsvihnuvesyaisysaurinalandiinandyminfevulunun Wenundgywmiluaaduii

| Y] ax A = o i Y o ] 2 a ! A A a 19 a
ﬁ]gelj'JEJﬂu‘W’nﬁLW@LLﬁlGU‘{jZUUW’]SZNQJLﬂqumqﬁlﬂaumqﬂﬂjﬂ ﬂfjlll.ﬂ’]ﬂll’]&] Q3] ﬂum@ﬁﬂau%@agwuvnﬁaﬂiaum

gy

o 3 a & v | 9 ) ! v & Ao
N3¥UIUNTINUATUTUIINNTYURYARE1RY 2 dduneu taun 1) Jgynnvesiund
Ygymezlstng wanswasyniviunioUssvrvuluiiuifandimsedidgmisaudu uag 2) 13

Anwnideiiiudiy IdgymludnuazwuuilivtoyadaenarsluAnwiiuaiasuiulasgnels uaids

[ 9/
A v

14 (% a A 09.)/ o 1 ¥ 1 4 = 1 gy IS A
dounduungdnitiiamuaazingnisuilelamilaegidlstng dsduudasiuiidnvasdgviasineg

wiloutuuavaeiy Fa3msuilatymfenaszadteiunseinuananeiuiig

nszuIunslumMsvusuduniuinidymidnisuinemise suswdeya waaf
a ¢ v a ¢ 1% o Y ga ] Y & A =
Ansendeya Tnseivneenmediu udandnisdatvanglusedudng 4 veiunnsddymenaas
Ingiudafienn ervassesiassivrentmneiiivaeseiu dndmuieszauguusensasdailile
Aosananiszaulnuizeiuld nszaztunsiyingUszasduazitmnevesnisvieunldled
Wamunefianedissauierduiunisuesgnseansiunisiazudnawiosd lusasdidaun

Ansensmiuiusdazngudanausas g

41



a ¥ a o W ¥ ) A o v Y v A oo MY,y a
3astayalinuarAgun dayadeadetiald wszdideyaveasnveialyla/dayaiiv
3N LDIUNETULAIA8D1TUAI ATILZAANIUUINUNVDINITIUIAETUR  SIuDIIZanNDY

anudgenaluluszazenlfae

azdusaghinudAyiutoyangndesivddoyanidedeldudinriiunisigadluwuuils
9199 AR UNTRAIUMNINGNANAN TN IMUAFILADIUNITNUMIULTINUMIUBN 19U 115871989

VRINYNUEADINADY N159198900YABU 9 NTDVYAUAAAFIT 9 ADIgNABY LWT1ZAZUUNS

o

ruludaineaanslildmounnagraduinermansuun  ualinsauiidesdadindosiinanu

k74
v =

7
Yy &V & v aa " Y o A A o g Yy Yo o
Qnmammfﬂ,mLﬂwagamuwmmqei'wnﬂﬂi Lwamzm'lw%aa&au‘lﬂﬁ‘umﬁaamu

- o oA 4 Ha °o w o o & Adda a & A
LIDINTINIWNIUNEBLUDY  LIDIUNAINUAIAYNAN L5vIUAUNUNNSI UM FHHAIMTUNINUN

o

o

gylasunmsunlvlvluszauniwndgmdilinuadundotgymdnnatsizes asanizdeyn

e

danasululannledulaasauned wsizasiunisyinaueg1w el asseninasinunauseanvulu

Wundrun Insenglssrvuluiunddnyazdesilmaiuuimeiiaunsaluiseduiedls

[

Fansslsnfeshsfnsosassddowanuiuaisuaiesde wu ueadyauiinnungeglunis

e

1% A oA = °o g v & A a 4 A 1 aAaw A & A
asreasesdislunisiasiigusuluiuiannsassndndensodnddeyamunusludymiluiiug
wazanunsailuwlastayatuluiludelunisiingdeludansisusielidnulafanudymilusuiu

C a1 v YA = | =t | Y = & &
wivseiTuildnlunsiud vieinenvvziludiunidwesmstheundymaldluszezen Mauad

Junszurumsnreudiaaiinudifey

AQINAN WITUAINA

281NLA1ANYNLBVBINTITINUAUANRAZIE YL AulnruSenIienieuaaveutl

v & o A

939 9 lesfduieasauanveuiile iaaseuasiniididenny aseuasifidasivindou Aduain

AalasaNsTusndesndnwiesls Wenlaflasenauinazensemnadulunaasuiugn 9 wu 15l

@ (=]

nduwerlstaaiennunsendn HUTNEUWMA BUBIAAIINS A1UWMA 8NN THEIUTIN bag

[
aadA o w a

anudsunsisouivenunsdiiddgunn Aadles 4 Aawnsalduindnemansle waziiugie
v A & Yy A aa a ¢ v 9 11 a v &9 v P A
Auiiigylanddesdiseidouiznaineimaniaie lileddunuinmsuainldauidnlvegraien
pudanlugasudui

339 9 udlulszwalnegnuensendneanaudutningraansigdniuinInerdans
ddasiauraudiudefauin  uaueUssman1sAununessaiinerananauiivinaaela uaafani
anansanulaase 9 lleenlviidnidnsesilen

= 1

1As99U199zduNsANE NS odn N aelutusAle 1wy AnwiTeddsanindivseinn

Y

noutimavinlasinisAsutvaynuariuonniiady inaturalist #eldd1e nnAuaunsaEuliaefs we

42



1Yo & 1

wineylsnldsdnAatesy udnagil peer review fiieus drevenindumerls aseliinnagyeuann

Y Y

0] a

wauenantuilfavinsazanudundrodunuding asslifazsull community Feuselevilufed

Sunnunazldiseuseslnad

anuduudswasuyuluegiu 1) nsassutndamidaanuainvateniadan wluiud 2) n1s
AeegvatlszianvemingInTUsEiane1e q uag 3) Uuuuresqui Feduiliinasgagaieninusiung

193730109 9 udrfivesnsaunsiegrsoefagliieusnviinnuvainaievesiiuiiiewsenun

@ a o

dl' A b4 i [ < v [ 1%
auq Al eenaslnduddvnaundnilaasawaiaunsavilaiae

v a o o A= [ Y @ [ A 1 = <) LY [y [
mmﬂmawaLﬂﬁaumLi'ﬁ]gﬂmagmﬂﬁlmmuwawaqLmaﬁmammumiwaﬂLaaﬂuaamm

a 4

Wpmaasaianaiiies andieierneudine1adzininazyieslsne Wy aeudiinguuiuisesnd
Aa 2 g N v Y= D= 1% Ada o i Y & =
audadunguineiaiedyymuniuisesdunndey tasinfungnuesitsnieasgnituniduneun
oy aun. i q ANAwmalenssglilysninesssdunfianuvainuatemedinmduniegende
Yosdniwaziy vane o afwevindununiweududuiyminadaleeuyudlinnazduaiudense
oA ] ! & =i % A A 1 & o G X a =
98198 wiuTngmeuiinnaulanUgnndieiitenarligniniun® Fanguunewariilungmaned
v & I | g A Ao I g
Aesgnie LsmnAuseguainngveliiisanelunsiduiundden 13imndymndulgm
Weguninanunsanazanausussbalagiane Jymingegasesmaiisundasaningiiennia
2 . = a & daa S & Ao a PN
%38 Climate Change 39a13130aAANTULIIAlAEMSUNUNAWe inTzasluiiunddeingn

asugIndunuiisnisdesgniudeny

Sostaunsaldenmansnaisalasuls dsvinisdraasauaiiuninedians/dn

\AsEgAaRsIYIsUsziugad1 i inwuin sl litiyad ludanemansuinlug dwasdewilay

D

=~ aa = < o a s A o s o a a aa a a o s
NﬁgLUﬂU?ﬁﬂqiﬁﬂU’]LLGSWQUﬂ'ﬂﬁU'}ﬁ’]ﬂWTIﬁiEJUﬂLﬂﬁwﬂﬂ’]ami V]']ﬂQV]JJ“ﬁUﬁIaﬂaLGUEn%@UW']LiEJﬂ V&

ArquuaL” Aanssuwuuilisendy BioBlitz vinmisuszdiuyaduazdnenteyailluaeiu sun. Sgwse

9 Y

e

o v Aa o a Y ¢ Yy a v ' ] v
19713 2 UUU DUA.NUNGIDIY 9 LAIDIANTUNATDINBINUABIYIY defense m%lﬂ%mmmimu

nopnenazlumenlavinliussrsuviais nungiden

AINITal WdgITION

a v oA o a s & v o a a &
sUAUTEYlasINTInemaninianadieslusewmelngazdowSuUasussuufnuans
audiludninermansuazuszeiru dnIvereansiesidesdsyuufnfiseusudeyaressy vy

WnTusptwauiuinteyariaadu/doyarus/Jeyausvayitiutuasnsatuwiludymlaess

pg 1919l g maInnisluasguoudlasinisn eau. lWngarugniungielunisan
AMzunsngauaintsatu1ule Wunsldnzaniietisnisiuaisulainma it uuinnssuuas

guruigslusowaigunmwazinuidesessuingielease Jwseliningrmansineeeusuly

43



druvesdayanaliventssavy FvluilwesUsyvuesideainnuidnininenmansiduiesiien

Seusle

s ufuvasidyfadaciuannsuiuisussuuanvasussna aauiiifugavas
Open science ﬁaﬁ]uqﬂ%aﬁwmmam‘ﬁlﬂﬂ ’LwifmﬂimwﬂLi‘]uqﬂsuaﬁwmmam‘ﬁiﬂs o NANWI
Idwiiouwiulunis National Geographic #iludsa9lansuilAneinemansednani siilash
Seusla

(%

nsfilssnuusEnulaaiinea ngUiwnaisiadseidn oe1nwysiiind1dninmeeeall
IneransnanaLiinazneleag1dls FINemansnIANaLaE NSt 3 SEEY AaLASTY

AowAnYg S¥EeIENINAAnYe Lassresnduinme Al

szezrouiameg 35mstaelaenslduendiadusgreiitiaue 1wu D NOSES Program 1y
TWsunsufeauiiisefadesnay Tssnumandidulssnuiiiiansussnovvesanssunidsvimedeis
nauanziadLendntuiliUssruldinyssiiunie screen Aoy udthunszvauLEe
nowisuldTuransEnusogun i udRsryfidafiuiifienaagldfuaudsaudadauaulds
miﬁﬂmqmiﬁ’u‘[iwuﬁmmmlﬂuaﬂIiN’luImﬁwLaﬁagmﬂﬂLauaiiwulﬁ’hﬁﬂ?{mt,ﬁa 970
Tssrufionadslidhiimaeifunoasdosnawguomsifinduduiu Sflerlsfinund aseid

2 | v O
%L‘Uuﬁ’mmEJmJVNIiNmLENLLax‘Uiz“m%u

sregsEndnadauiame ludwiifawsussrivuaiunsatiels lnedislugiavesununisi
zinsianisenenyanalaen s linaulasuiteyaniuaniumsal  Aevisianliiamsmind
nsladeyaluiendinduagyilviinsuiinduunniiannsagalvu/dlansiaingalyy Weguendiatuyn
o v Y & oo Ja oy i o X a
Auudayamiloutunuaynawiiuitnseiduduay/mseillluddy ynauiindueglussey 3 Alawns

5 Alawas ndniudeyaudiaunsaussluliindesnenvsodneua,

ssezvdaiawmn Wellinivemanssuiulssanvuduinudeyadaindeusiuiuwaind

= o I ' a o a v & 1 & ' =
nsdeanstoyailuszes lngenavgunendindunldlinnaumiuimansenuluegiels Fetaya
nsafianunsathunUsznavlunisdneaawelameinianasegunimeils wenaindiaunsai
< =

Teyatiiungnisusuulevigluisesvesdnearvaveiilioiianansenusodwindouls Tefaedl

Usglewilnununeiaiegng

44



Uszrhui 2

= % v 1 1 14 o 1 R4
LIDAUNUUIIAGANANTZNUUIISYIIUIU wauszvvuazinedelslatng?

< , &
Aausiglau uvad

4' T u & A A I a ¢ a = a v &
Seahfiufilidusedny anmsianuaniunisalisedayvsia 9 AenisunUadeyaiiaain
MNBNUTTHATUSENDY AINUABINITAAUAIUANNITAIVANLAEMAUNITIIBNUYTI ABAINENY
= o =~ | o =i v A < =
ALTIENYRY GISDA LasngnAluAuinsUdeseenuntesuin A wnvslidudeuiavuignaiuau &
nsunUadayadinasiefvauin q aentsudlelymanudenieazanaiunainveeiegi
N9 Aideanishelieentiinisunladeya usEnasdenansteyausuinaningdu msdndn
N15URTFUAIINAUTENARBIIN15V0R LY IR IUN TV U INADIINITRIIUTUI ABINITUIY
YinvesdEUAABIIiNITWIMLIBUNIYIROUY IR 0819NTUTININAINY NTUBLNAWGTIUYIA 130

nsuAanINsfelideya viseNisedeliveyanaeiieldlaou

n35alua winliiidsnansiluasenluiluminlus  wisUsuaidndeauisaseiu

¢ % a S o oA A [ A Y o LY a o Y & o t%
mfamimmlwalmmmmaaﬂimmu’muwmmaaqiuwa LLa’JU’]lﬂ%ﬂE]E]ﬂ‘iﬂﬂ‘Uill’]muﬂL?J’]ﬂ’i]%ﬁ/l’liﬂ

o w '

nuvsinansivasglunsa asslidmdinnidugua wienuiiewd@lidnisuddesulid

Y
1% '

nMInTREeUiLfivazazfeseuNariufiiUsnasiufieglunsaduwinlyg Usinadiunedlu
v U v fw A A S e o A o § w
netadaduiusivuSaesasiainldlunmsaaeasiviiduiiy  arsiediildaatvasiudevily
Asutniiuae 9 linzmiuudiiuennszageenluudfuasglinza mnnnsfanusestiiideya
wudansiadilanunsaimunlugnisiluansiousiels udaunsoazanludindeunazszuuilion
9 wansgnuweininduwd 9 Ae Yenmisdluiuiuautunseitluganasuiiduignaaguainnas
Wanegldiuiomsia YsnisseeuszilugaiilasunansenuwazUzninlugasuduvaiunainouds
Jushslausn q vesnsldensiaiun avtduvinadoiisiungianionun WWoaglasunanssnuuay
& i A
Wunansznunlug Atfe?

U a

nsunUadeyalilyisnmsudlelamingndes annisinaudayvisesindusinual w.e

Y

1% '
[

2516 audslagiulimgnisalundusy Seussynuiduan vsedninnssilvagtfsdusie o MmAnvuly

feundn 220 a59 wisUszanaday 5 Ase usdnwnisallnguaziluniuivesdeuardinuienind
Lifnsawvintu Useiuegfionlvevseiluwamdnemnsnameiaiidfyuiniigavessyindlney

<

[ a [

Maundgydeingnainisesguifidenisindiu grliviuindiusimawmnegneldinganisalves
gnavnssuLiu viedsniiu tassnevieviedaniiu Falassieviedeneunduiufingluenlvedy

lassneivgunniazinnuindd 30-40 U vitliievansdulsunisunsay samngn1saiiiduiingil

45



msilugnisnsisaeunsilng  Fansasrvaeuasslngensszuiaduauenssunisateyn lag

Y =

Ao YANNINLTOINANTENUTARTULAZNI T8N

nansznuiitinduanmgnisalinduintdiinanssnuseruszuadunguusnuiuey deuin

oA [

nauUsEneufaNIsAUMIviaaiel uazransEUseNINeINIsTINMANITUMSNeINTTIYRINAL

Fesos3usimanITunis Pedulssdunazibiviuaudsmeiinaduinegualng udinu

2

SuRavevazdewandulnudsinenanusEmansndudives usEmansidunissiuyusning
UTEnnsoufuUIEn Uan. Feivassuiuniazdoud1unsuiiavey sIuRvINNveIUsTEnLLves
U3UMnsausae  lnsizaziun1snsadeuizdesideiviunnsgiunguunglneuazainsgiu

NVLNEYRIRIUEMNARIE

a a v o o N v = v oA =
A971A592ADINADNITLAIIANENITUNIINANITLINIATIRE0U Feaslimilauly U w.e.
2516 Aidunisussdsaznsivaeuiuweslaenssunisidunguilasideusisnun wdmainnis
asrvdeuliinlugnisBetennisvaeanudemeiiuase #afean1saInnIsuafinneNIsunIg

g & A v Y ca v v a N
n3vaavIzRendunssunIsnasiivsenaulumetdniasygaansdainaoy WnIvinisiiianig
Werygnieeuansall InIvnsideingauenanssullasiden fMunueinyy funuay
Feme dnnguune wazindvinisaiudu q idinndulszneu wevimidnilunisussifiuaiiy

VSN

o/ A(
AUNAN NI YANA

\ v v 1 va v & v PRy
dedrfyazdosddoyaninluy eenlifidesUszyvulasianizyiusyusiuiiy Ades

Y
=

y1Usrasiagluiunnmuaveseninelvdieiudum Fansiuwenfiatu C-Site SuviAanssui
[~ Y] 4:1' @ 1% 1 n' ) I d' a v
Judiazinuteyauazysvanana seinuenindnasilildlasngiiazesnidayyiulinniidivan
WONALATULAIADIAN®1IN CSite WulmsviAanssueszls Awmilaisilensoiunin a1dasnle
PnmMamgnsalihiuiewdiinmvesiyilauasvihduantiududandunim 9 e
azviousoiitlgenms luasstesnlmsuvidulasaunmaineieans Tasfitowuseaanuty
° | v v a v a & = Qv v a ~ a & a

9199vhnuTuduininemansluvissduenrazidulsadouils Isafeulinginermans azdae
a v | ) ] | L A a 9 a v a & | A &

e WuieiunaI1iale o1t us U 1teslstng Sufuwsbnainauiduannng

Uan 119van anvaiuniiun viseunluduiuuas Mneduninuiielge1mis

A 2 | A & Ao & a & v ]
u@ﬂ%qﬂu‘wLWEUWIQN?NV]NQEJW‘Ll'VIllﬂ']i@]Qﬂm%ﬂiiﬂﬂ"liﬂigcﬂq%uwllLﬂcUsUaiqlJa RANYAIN

A a X M v A a 1 & Y a Y] Y o &
Naﬂi%WUWLﬂ@TUINIWQUL@J@GU’]'JQU Li@qmaﬂiz‘W‘U"US@%@ﬂu"lu%\‘im@\‘i(ﬂ@@qmﬂu&n? 9 ﬂ']Vl'WﬁquLéﬂ)u

8n 4-5 Y sziunansenululeszezeninenudunwesoms Fansslldyariuisndienay

¥ |
= =

Uszyvunsensuaulneiiiulatlils Andilassnuilasdegniniu F99133sgninlaedeaisisns

46



wiolasila uslunisyeanssilfedivnions wie Network &wddgfenisensenundudeyaruin

Tngifiagtlugnisiuasusdasla

UN. T3 AU

'
a

Wiudefuiifiiamaue swdosduduainuunAangeinieinnig wu udneasly
pnsfraesFamanIEnuNeIINIR SnduftesnieduRenanssnumaguamiinsieiu oenn
Tdnmsnaususiniudoudiuil Ussreuiiedediouariiininermansiie q luvaneduiindeud
wdanfiduiin Sduduanmaiudoys a tull wifudedonsnaadundnguddyluns
atfuayuLazRdnAuIFaIN sYALTeLTe e Lﬁ@ﬁ’]LauaLLﬁﬂalﬂﬂmzﬂiiiJmiﬁQﬂLLG]IQ&%Q%U lunninga
Alngjuing fuswiuinaniufuldaziiannumis angasududn o Audeyasnndesiiedio vin

Tsaedn 9 Alsadeuegnniifianaue sxiludnisiaeuwdasdinuld wazmsiasuwdams

denundAyNanfnunisdneinisiisuwlamiwuifnvesnusussluerusunelutuiunasduy

gfa =1 v a o‘d' [ d’j |
MUIzBULALUULUNMINEIAERINATNIUaFANLAD

AINISE NS ITION

= [ v o 13 Y 1 £ 1 < v 1 ad <
bIBINTILNUYBLA 1) AINTNUAYALNURAIBY N G]@Q@J'J'Yi]ZLﬂUW]@El’NﬁJigLﬂVIVLVU 8N13ILNY
Y ' a

I v R = ° & o | P =
Yeg 19 dulunuinsguazieaaaiiy dnsimvuegaiudiegns 1y 9afldes n3e

AU Benuluiunaiadnegnselnuing

aa ) a aa & ad & 4 & a [ aa & o
2) 15N15LNU %ﬂﬁ]gﬂﬂqmiiqu%@Q?ﬁﬂqiLﬂU ’JﬁLﬂUVlL‘LJuaJ’lmg’luuag 2 hUU IWLLﬂ 1. 38NUN

Juwuy screening w3979114 test kit Manunsansiaedls ludsslunsiaiiasisiniaiesufuainig

aad & (Y !

way 2. IMAUAIBg1karde U1 sUfURnTs  Fevsiiuinsgiuvesviotwal fag
° I ¢ 8 v o a ! a a A o . .
AmuAgaiu 9unIain1siuifeddin1snsivaey NseniinisasuifisuinIesiiadn (Calibration)
A4 A o = A A 1% v % = v v oy & Y1
iwseslaTnasuiiisunIesilolilauinsgiu ynegrewadliunsgi Fadeyailaeenunfiazueanladn

Joyaduaumaiunanisnsiindedie swudeyafazinnuideiomuvannidineieans

47



daun 3

o

a 4 =) dd’l < o w 1 R Y
ANYIAEAINTIANEALUDY U UINU "IL‘U‘IJLL’GWﬁ’]ﬂQJ}SJ’]ﬂu’eJEILLﬂl‘Vi‘Uﬂ‘U’s‘ix‘iﬂﬁﬂ‘VlEl?

AMNIZa] g ITIOl

Inenmanimanadiesiduiudesiireutdaudnduun  feudddianunseuin
Bewesnsidudimvesurunnddy azAnindesing MiRetuliidetusvdeslaildsu
wansenuldlend TuinssamdlvauadlanasinmsiiFesingimaniaanailesnuiuinnid
fimsfine Tnsadaesetie Inmsliuatuvayuy Tudssmalvessa 9 Allawiundeuusersazlyld

SYNININYIFANTNIANALIID

“mzaglubiguihmnevesaririmermaninienailes Ao ilaguvuiduuds (ian1sians
FuandsuuasnsinnIsguamidedunitunaeulpesuruuasyuruiandudives dudnuvvilioy

ussquthmanegvesringeduluzosguninuazasindeulueuing

AQIRAN WIdvANA

= 1

emansnanadonludenazaiglinslugiusayvenisen mszinn1sasuwlas

¥

an ngiienniAnse Climate Change ihhluvesr3aiviuazguusanndu Feamgivinbiialagmi

iszuyedegianmng Wasnduniau manees wieneseau ituswinaullauga

fifnaiin “dusressenlannavufulddeuty mass mobilization Yunsena 137
UsgrvuaiulvgdautlonssuiunsnNanemans aaudilananssnunNIngImansuassiuie
mloudumeuiilsniate SauduieSenduuassnyinamauysaliiedunenlinusulnmilsignyaiu
45717?m77%a§/ﬁ7'a ﬁug'uZwiigﬁuqzyzz@ﬁ’?ﬁ"zyéwm::lan7/’727/7%agj’ﬁ/')ﬁﬁ’am’wﬁ”uﬁw UAININTIF DS

Sy lnrdnaalunisiuagustadlanlulv”

un. 7w AuaIm

“Snemaninianaiieadinusipguuueu nszdideussedouludendinisisasy
uimsdidausauiispnyigaRenslidausauinsnsulugulovieminlilAensasuutas Tagous)
vhuua 231 sina eulnasigensualnug Anvessymvuiingnanneuniuasguinaesn F9i
Uszrwuaginmeluldfeietersualanuiansiudy wrswiuiudeya wsumudunsiziidudoya

vevilvgpuladnlademnnntu”

48



penlyvauldnsiedensaintus lisensesiilurinifiswaliffuudifauly usg
fimsiiuteyasgradussuuiardeasasisuzedailoniieliiiuiussyyusauldladnuds
SelldlvuAsaswasausrensumdus osvosnunaUsena nszastualsavAeainisisunwly

[

emansnenaiewndugnuiisziaduningiediumin Wiaavieuailes g Adesilsuazfaasul

Y

' 1 '
a =<

wiudsiiietunnuiéan 9 wimisddlydadduesualeuddnwintu wilideyaiiivedgiaiu

X Aa va Xz 1 [y
sruuTilRemeurvesUsumelne Tdingeiidulonasiuiy

< , &
pansiglau wya

“Inenmaninianasioundouduidudsingmsainisuaismmsenvesssrivy  Aeity
msuaImnesenvInnalnyessgidiym nmmuteiivesanIvusng g Adegilmuisaienn)
Iudtaymls sawdenauudaunsevesnianuindeduaysslendianiznguvaeiatondunan
UssrIvune eI uTUTon M TeaUdafnyT1 Tnermansnianaiioutuuyanieiirnyvaeiu
vhenaioniiuedluganumsegsenld iy nisiduwandeuidiu vistymiidegiaulasunisuily
(g Anemanineanadioshildey q AiiatuinewusiivgdaderiliiAnnisrud il

AITLANIINUNIG ATAUATINUNIE WAINNSYIUTINAY e IngRnisalfifedulunsasiuily

Toalgl

A a ¥ Py | & v I a A | ' al | !

wnanlanalitanuinusnngmsallanfeuduiseanlvguinisliauisafazeisausie
auldle dasunsinuaryinausindy  d1un1svinauninseuitaau Wedeld iunleausu 11

a vy & & P a ~ A g = o W a &
aunsafigaulasig Mnduiveeauieenty Fwiliidulssinunnd Agunn  vesingrmans
Manailes Ae vliAiansauaimiaug luinisesuuuuilvesfinw nsAnwnsindeya
nstamsAnwiwwiiiilvanuswaznisfinwivesusssuluukeantuluinie udiluvueidsaiui

' Y A o a v A o v a v o A o v v = '

wroanluniefindufiudiun vsevhliinnguieuvesndsnasiadeulutrani wdeuludidmung
a v a ° v | as a = 9 a v 9 P a
ffeanisfen svilivans 9 egafvy lidesdunitymduindey uitymguamn uidagmiings

lansou wazl3eedu Falednaniniinisvensvedwuiniileanluisey o Nse18AIN3NTEANY

Y a %% I3 Y] v g = A 0w = 1Y) | o a
Toya wazanunsadenidtayailu Tdanuitu nfienudeiniuniialsswalneasinunlugdonui
a & & aa caa & A & aa caa a A ]

ANITULUUBDU L‘Uu@?’]llﬂ'glaeljcl/]ll?n’]llﬂQEJuLL@3Lﬂu93qﬂﬂ'ﬁla%mmﬁqu6ﬂ@ﬂf\]iUﬁiﬁﬂﬁ/]LLGUQLLﬂiQLLaS

Lz < o

Wsdlawntu wazsgioadoludsidundwesuszrvumenssilidulssinuidfgunn o

s TuIng fanidusienis

¥ '
% dd\'Ly % A

Judnlonansiusesineimansnanaiios amiandalaudfeineaansnianatiliaawdy

Y 9

a4 A & o v & a 5 = d' d' a o qva a
Lﬁ@\cﬁ/ﬂ,ﬁﬁ 9 ﬂcl/]'ﬂ)fﬂ LU ULNUBULATDIVNELEYS LATBIVEIEAFUAINUD ‘VHIWEI*ENGUENU‘J%WU%WH%

49



punnesfudesfiiuninng uwiiineemansnanaiiesnzyilndsmesUsssulinatadudes
vudnsely 1dssvesdsrmvuandudssiindauassulumedoya 1sasldifuusngnisainisi
S1unansiidnmngaegluiievssrvu Thuinszvvuazannsaidudndnanuiuasihemiug
waniuluauiasiuaudfssduulovisld dduinliddyiiesinazsulinaunadladoses

Citizen Science M39ININYIANEATAIANALLIDI

50



