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Abstract

In recent years, issues related to air pollution (especially PM,5)/ air quality are on
the policy agenda in Taiwan. In order to determine what policies should be taken and the
performance of taken policies, we must collect air quality data. The data collected by
EPA’s and local governments’ monitoring sites have higher precision and accuracy, while
they have lower temporal and spatial resolutions. However, the citizens have the need to
know the air quality here and now, thus the public sector, the private sector, academia,
and the civil society devoted themselves to measure air quality with microsensors.

This thesis focuses on 5 major air quality micro-sensing cases in Taiwan. After
reviewing literature related to air quality micro-sensing, public-private collaboration,
crowdsourcing, and citizen science, I took semi-structured in-depth interviews with the
initiators and major participants of these cases. The research questions include: Who are
the initiators and participants? Why do they participate in these cases? How do they
interact with others? What are the results of these cases?

The findings are listed below. First, policy goals, profits, and missions, respectively
motivated the public sector, the private sector, and the civil society. Second, the
interaction patterns of the participants could be categorized into “public-private
collaboration” and “the realization of citizen science by crowdsourcing”, and the former
could be divided into 2 types of “driven by the public sector” and “driven by the private
sector”. It seemed that the public sector and the civil society seldom interacted with each
other. Third, the interviewees in the public sector thought that they can do ‘“smart
inspection” by analyzing the data collected by microsensors; while other interviewees
believed that they gave the citizens the right to know, raised the awareness of the citizens,
and urged the government to take actions to deal with air pollutions. Lastly, if the

government did not devote resources to micro-sensing, the existed network established
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by the private sector and the civil society may not be sustainable.

Keywords: PM;s, air pollution, air quality, sensing, public-private collaboration,

crowdsourcing, citizen science
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DR 3 ke T BRSO ME TR AN RAER | 2 T B Al AR R N AT 2
AWTEsT Re7NE > S m o SR STEN ~ W e R Rk - 56

FA4EZE R B A RN > B E G ~ ISR S~ Y RO (R Rk
B o DU IR = SN2 SRt E AL ECHIZE B - 55 =5 Ry SURRIElE > 08 AR D ~ B
FAMUBLN R e 2 ~ A~ FPIREE e =& Z Rl > 18 AT TEART FE e A
HINE 2 ST EA - SE VU IR 7 A B an R - B E e BB a 5 BRI A »
RERHETT I~ BRI BTR > DRI - S5 IEARIBEN R4S R - 01 S (EE=5h
22 SRt B P RO ZE 0 Z He B fe - S B S B S Ry (] ? B2t B Eh B
fa] 2 MR PIZ RER ~ PRk SR T7 A Ryfe] ? SR EER R aham et - (RESHTFTsesi -
TSR e o M E SR TR -

4

13

9 doi:10.6342/N'TU201802321



doi:10.6342/N'TU201802321



$:% FETRUASHEGA

22 R B AL ROHIZS (microsensor » E(fE T EifRh ) (node)) 18 N 2 B IFAIE
TRPEHIRAAH ~ BOHles (BUAERBEAISSE 2 ARG A Ry BE 1358 ) ~ Toiefilds (3%
Wt R Bk ) RUEses ({EiEER) » 13538 Bluetooth ~ Wi-Fi ~ ZigBee ~ LoRa %
g RO R AR FOHI 254948 (Wireless Sensor Network, WSN) » 521544
( Internet of Things, IoT ) 17 BE##ERET ( Borghi et al., 2017: 10; International
Electrotechnical Commission, 2014: 3, 20; O’Grady et al., 2016: 378; Othman & Shazali,
2012; Snyder et al., 2013;Yi et al., 2015: 31415) - it REAER AR (&7
BAEE ) DEDHRIRIE Z B - BN ARRES » IR OReE N ER 5 B R/ R
( environmental monitoring/ sensing ) 7 —f#HEH » 00[FE 2 B/ EREGH] (citizen
sensing ) ~ ZEAZ(EH] (participatory sensing ) ~ #1EFEH] (community sensing ) S(EF
SIEGHT (crowdsensing ) ( Gabrys, 2016, 2017b; Gabrys et al., 2016; Ganti et al, 2011;
Muller et al., 2015: 3187) - DA77 ARG 22 Ran B f BRIl 2 AL ~ RURIERRF & -
RCHIESEAAY - DR 22 R B Y I B (BB B T T 5 282 e PR R A -

- & HAc2 BRI B

22 SRt H PR B S S BRI O BB IR 2 — - RfF RHBEIECR

TE ~ BREE S BT R E 2R > A0 B EZE R B N DL E R R 2
22 R B E I - el B4, 2 ks > —2fE4948 (network ) BIAG £ (system )

R ARE AR Z 0 - SR S 2 2 R B B S A R G

Bl (sites) gHEY > Frp R ubdh 7 5B ~ NIEIHE H MBI A 2= 5 5 A13E

22 SR B B I RE B A 7] 73 R— i ~ 3008 ~ 136 ~ BIRAE ~ s HANSE 6

9 7% ;46’%‘ #2o % Tl E = (micro-sensing units ) (4 Fishbain et al. (2016))
10 K\;;}?W*}‘r#,?d’ﬁ’;‘\&}_ T 75 R EE s Bk (o 5 s VEQERD) S RTES LR
* Epa[?] ( English et al., 2018: 341-343; Othman & Shazali, 2012) »
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B SRS 2 OHIETE BB E RO - IRELY) ~ —&dbix - fElLy - RERE
fil Ve B > R RARI S Ry IRIRE - T ER (RS ~ RN LR R B
FERIRE b SEERRIE R T 225 B RG % (Air Quality System, AQS) » FREIAFEA]
T2 By " BIRERIR 2 R B B4 | - R RS B R BT S B 2 MG R B -
(HH B R s AT S+ PRI 2 A 28 40 B vt e DA 4t/ N KU 2 B A
BRE AT 2 TR 22 SR R DU R A s B A 11 A » s 22 S0 5 A B I i B ( Smyder
etal., 2013) -

FEE L R E A RO ES A TR IS R 4 A S
{50 PR RHRE BRI ~ PRIRS A N B BB ST Ay T ~ BRI IS R P S s~ 5
EBRES - BTN EREEUE A B R SRR R B4 BT RR R (R RIS P ( real-time )
R = U R B 22 R fEAT E (high temporal and spatial resolutions ) 2 &} (Borghi etal.,
2017: 1, 12; Broday & Citi-Sense Project Collaborators, 2017: 2; English et al., 2018:
341-343; Hu et al., 2016; Othman & Shazali, 2012; The Crowd & The Cloud, 2017; Yi et
al., 2015:31392,31397-31399 ) » HZFrLAz Bz ER - THlRAAHRA TR K R Reffira% e
ZHBE -

TR flf s RE sy - HAKERLEER Y &R > 685 8RRl
( microfabrication techniques ) ~ #¥{i#25 Z:4% ( Microelectro-mechanical Systems ) ~ {&
FERERHISS ~ EBIERRE T W E A2 B » B w2~
TR AR Y RO S S B IE R (Snyder etal., 2013: 11369) ©

TEREKER 5y > RIS LB AT s BRI B I 22 05 4 2 R e Z IR A - 22 R

T R 7R S MR > [F]— M B — K 2 RIS e — A 2 R EIZRET » 5

(5] — BT EGREf  N [F RS - B8 2 R R s S R A 2 R

1 7 F ‘?'—’ﬂel‘fﬁl/‘z i amBl B 1 ED 8 I3 EA B 2 RS F R T E Rk A ki

-
T2 YR FIE LRI ERITE D EERITIAR -

20 £ W2 TRl TR 1https://www.epa.g0v/aqs; YRS M2 BRI TR AR E

( 2014 35- 47 ) z

http://www.cnemc.cn/showReport. do"cateld 2092923 &contentld=210003005 &siteld=2002 -
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https://www.epa.gov/aqs
https://www.epa.gov/aqs
http://www.cnemc.cn/showReport.do?cateId=2092923&contentId=210003005&siteId=2002

(FEEFE > 2017 5 SRALET - 20155 SREMES > 2016 ¢ wflfm<s > 2016 ; HERE T
%0 2014 5 ERMES > 2014) © FlA0 > FEHANERAEHELZART -

1. SRR B 2 5 A R Rk I s PG i -

2. —fNE » SFHZERGERHRESELE - F - FF - EF AEF
iR ~ A R EEA ] - SRORE B AE RO BB M A AT A T ZE R
VA o J\ T R R R B SRS AR A 2 T R L -

3. AATISHYR (RIREERAN B ~ [EE B EIE) 2 - 2RI AYR
[ -

4. I B IS A BT SRR -

5. firft bJElpEsk N EpE ~ A E e B A =S -

BEAT > BREET S - PA T W AT RE [FI RS (6 U AL BN 28 5 N7 e 2 ol R B JR A

e i MALZEE R — BB AIBEFT iRt 2 B BB B 22 RIS AR SR P oy Z R
AEREEZ RRESE B0 - BRORE S S BMREAIERY 2016 4 12 % 2017 43
ARZ PMa.s BUERGAAT ML R - SietfEst /DN EEs 2 AT (TTE bR R
R S A E R > 2018 ) 5 SCBIAN - $Hf 2018 £ 4 HFEZ PG HIBEN PM10 JRIE
T 879ng/m3 > B AQUEEEES] 500 ([EFFER) ZIHP - BIRER HEEAA
M RE S SN DEE SRS A AT R - (B ER IR ERGRE oy ELIE JRA A] e B VR KR BN A
5 > SR AR Ry (T 2P RS AQT BEE /BN (GEBREZERATE
BEER > 2018 ) o RBUNHILE FTRETERASRIE 2188 » S0A & ATEBUN ML ATt
2R E B BIAIE 2018 = 4 H @) 22 P8I PM10 JRIEZET] 879ug/m3 7 [E]H; -
AT Z ey ALEANRS 2018 52 4 H 6 H ke 7 HEl&E - i A NSAHR B0 -

BOBBAAREF TRETRATEL P TG BB ARTR A ST EF ST ER
piE 3BT o
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https://erdb.epa.gov.tw/
https://erdb.epa.gov.tw/Subjects/MetaSubject.aspx?topic1=%E5%A4%A7%E6%B0%A3&topic2=%E7%92%B0%E5%A2%83%E5%8F%8A%E7%94%9F%E6%85%8B%E7%9B%A3%E6%B8%AC&subject=%E7%A9%BA%E6%B0%A3%E5%93%81%E8%B3%AA

BT B AN Rt ORE R E - AR A 2a0 1] Z s LIS R E 2
TiER R RIS RERR > YN R R H MRS (BIUDRREE RS -

s M NGRS ) W) INTTRE A S & ~ FE8E ~ SR E H AR #E
LItsH) - S iiA s ni s e 2 Bl as LU Rl & R s A Mk 6~ 22 5 in
'E (RIZEfEfetn A e ) MR HT PRI 2 Eal (B R~ 2 ) (Hu et al,

2016: 1448; Yi et al., 2015: 31397-31399 ) -

Fo8 EREZNI
22 R B A BRI RS AT A RORIASERY ~ BRI R S A= 3 T2k 0 4H -
BRI S » A0 BREE (gas » —SAEIR - —&/F - &b - &
S IR VEAY) (Volatile Organic Compounds, VOCs ) 55) K%k (PM > 411
PM. 5 Kz PMio 58 ) [ HI2S 2 8 ( Castell etal., 2017: 294; Yietal., 2015: 31400-31406 )
HXMBAEHETS - MRAKEMEEENE  BAEEBE(LERE
( Electrochemical ) ~ 4/B%{E¥) (metal oxide) ~ Y&k {EAg:HIEE (photo ionization
detector ) Fz 552 (Optical ) J7=XECHT 5 T LARRIZ 0L Fo M AR > AIlEE E R
7 R R ] - 10

Yo bldew g 2 TEoarE R 2008 £ % 50 5L p | (Directive 2008/50/EU ) ~ £ B2 [ 3 ¢ 7% F =R

9}‘%’ = ;%4 | ( Ambient Air Monitoring Reference and Equivalent Methods » 40 CFR Part 53 ) ~ ¢
l‘}"" IF: 3 e 3 rr’%’r*ﬂﬁJ (GB3095—2012) = A p I & @ v 24, % o £ 12 PMas

b kAR E ifz r’r‘%ﬁ*g‘—gj 5 ERE TR (PMys) R T RI2Z RS 2
PG E R 2 2 0 R FACk (PMys) SRR RS2 5 m kA RIREFIRE
Wk AT N2 2 rs‘: 50 Bispck (PMas) #iRl = 5 — £ &4 % | (NIEAA205.11C) » PMys
524 ) PEZ AR o

15 mamz:}fi AREFEFRERFRTOL L T2 F Y RIEHOE (PMys) HRP|D 2 — B2
(NIEAA205.11C) » PMys JE 5524 /| PF2_ 354 - 4B B = /2 & ¥ % Gerbolesetal. (2017) % z
WP oo BT - kg PIERIFMRERZ G2 - 0 - LB RE 2 kst (light
scattering ) ~ ® 4% = ff (direct imaging) & ki jr (light obscuration ) & = 393t %45 & & 0 45 p
Erlfdy > TVRERIE o F T E KA AR R AR R - A ERA S
Rk T2 £ F%FE0 fF > 4ol A F R (Betaray attenuation method ) %
ff 125 22 (Tapered element oscillating micro-balance technology, TEOM ) % ; p* #f > /% B2 2R 2
SATE S A K RBHMARA FE B A A RE Y ML R 2 ERFE § A ¢
BT PR R Rt 7 B M 2 S b e 2t B IR - F SR I O T
BOETLLBEMARFZERETLE - 31 BEHEREF I AHE D &SRR
524 P (Foctadhsl i % > 2018a: 1-3 ~ Mifdkrz -2)
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http://eur-lex.europa.eu/legal-content/en/ALL/?uri=CELEX:32008L0050
https://www.law.cornell.edu/cfr/text/40/part-53
http://kjs.mep.gov.cn/hjbhbz/bzwb/dqhjbh/dqhjzlbz/201203/t20120302_224165.htm
https://taqm.epa.gov.tw/taqm/tw/b0803.aspx

ARSI S » 17 BESR=0 (Static Sensor Network, SSN) ~ fLE={
( Community Sensor Network, CSN ) k¢ 5278 T H = (Vehicle Sensor Network, VSN )
% 3 HEUHIES A4S BB BUHIES 2SR BRI - BT b aCH M [RS8 2 SR -
tEF BOlEs A R R PE S8 - 50 T B A 5 224 h A S i s
(WIAE ~ KH ~ 5H2EHE ) b o Yietal. (2015:31407-31420) {KAZLLT 6 i =]
Srerarfl 3 TEAGEEIE 0 (R EAAD -

1. Z=REfERTE (spatial resolution ) /f% &4 ( mobility ) /335 1% ( geographic-

coverage ) * T/ A AERTHF ] ek & e S R I I, -
2. WA (temporal resolution ) * 5 —{EEREHCH & Z AR -
3. FRARE (costefficiency ) * 5 1ERHIENEL 77 2 GBS PE A ENL ~ [Hi
BET R RE - AR RSB R T % DR A & R E e, -

4. Tit A% (endurance) : (RIS ERTEE -

5. A SE (maintenance ) © (hfE BTECRERHLE » & HHREEMEL T/ AT
RN Z B -

6. &Hftin'E (data quality) : RIEERIZAEAERE (accuracy & precision ) °
Hakim Ry > EREE (SSN) [EERIE ~ B IR 8 R i A S T IR B it » (22
[EIfATRE 72 AOE TR (VSN) BAFZE AT I R AR 5 8 T HIR R
& (CSN) RIEAE AR T Hi s ~ 22 FEIfgh i vl A 5T IR 72

(EEHINE 3) -

% 3 B - HEARRE A= EAEEN 2 TR R KR
% Bk AT 7 2L
FEFE | BB/ ARE/EE [ 0L R | 2XEREE

PR W R A
% ke PR AT R RN A e 2 o
w4 B ‘:&;Egz‘;)i;

LORIAE ¢ AFZCESER [ Yietal. (2015:31407-31420) o
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FZ & 3§ STAURRL BRAPR

8 P22 R B Y OIS » BRAEHE = 25 Rnn B B0k 22 ] Bl Rl fg b e » el
WA [ E A HE MR B Z BRAh » 1A HAl iR R IEE 2 - 5% PRI ES o]
FRAE R B AR Y EAME RS E RS (RARERE RS
P IR 2 RS AR R B B (B s E PR RO E 2 22 R

SAAEIRN AR X Fsful AR 2 St ERs R (A (A B for 8 2 ) - AR
it E S @& (Borghi et al., 2017: 12; Gabrys, 2017b; O’Rourke & Macey,
2003: 398-399; Snyder et al., 2013: 11373-11374; The Crowd & The Cloud, 2017; FEkE
% 145 > 2018 : 53) -

HA Y OIS Frie it Bas AR R B A & e USRI - A 22 R
BARF AR R R RR 2 HE A BRAEA R AR 2 25
B 78 A] k25 2 05 Fe W) H HORE B B0 7T TN ( Broday & Citi-Sense Project
Collaborators, 2017: 2; Gabrys, 2017a: 15-16) ; HIRNZE R 52 vl g p 18R - ik
—EE GV T - GPS - APP ~ Ei#EE - BRI (ADHIE % - 1
5% ) FRHY  AEEE R R 2 2R T AN R R R R SIS R BRI
JE T LB N\ L A A 23 ( Gabrys, 2017b: 172, 181-182; Hu et al., 2016:
1448; Snyder et al., 2013 ) ©

i% (R E R BRI AR R - RN R 2 2EE  MEAH
ALIRES R RETT » FITE R 5 G ~ ARV P 2 R RBUN 21T Ky » DARRRZE /05
Fe R B o 2 483 - S B BT RIS - W ERRAE NG 2 R =8 8l
ISR (R 4R DU D8 A 22 550 5 5% 2 SR FaIN ] fo 7 82 & ( Gabrys, 2017a: 15 )<
(B TR A 22 RO AR » RO SRR B T 54 E - B BURF
BUR R TSR RS 21T Ry BIAN LA RIS P AR 5 2 DR Rt - S0
PR EEAR TS S RE 2 BB BLERE 2 BT » (R Bt 8 = J7 33 - AP AT
RE R tEORE R E M ERHGE I — 20 B/ S 5e 22 05 44 R IR 2 s 8> 50
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ur

AR 22 R BN SRS A BRI 5 I 1 RN AT REERELS F4 Rk & i i B AT R
( Agency for Toxic Substances and Disease Registry, 2016; Gabrys, J. 2017b: 185-186;
O’Rourke & Macey, 2003: 398-404; FEf:H% 45 » 2018 : 53) -

FEE T ROAIA DA 382547 R (B HL A2 S RPRERAE 1A HA fE & 2 B
a5 (Quality Assurance, QA ) K in'E 5 (Quality Control, QC) I - DAFECRATHI
B ERhE (AEEE (precision ) FEEMER (accuracy) %) o PREZEHHAY
EHIES 7 37 Ko > SNERP e B g s B ORI & T B~ HUSE T BB 73~ A 5 =X
B AT B B A FRE N SRR A 2RSSR E2F
SREGERNEE ARG IFIISRHE RIS AR - e B 2 EE

( Borghi etal., 2017: 12; Borrego et al., 2016; Broday & Citi-Sense Project Collaborators,
2017; Castell et al., 2017; Fishbain et al., 2016; Gabrys, 2017b; Gabrys et al., 2016: 1-2;
Gerboles et al., 2017; Muller et al., 2015: 3194-3197; O’Rourke & Macey, 2003: 399-
403; Snyder et al, 2013: 11374; Yi et al., 2015: 31397-31399 ) - S&{fi[zczR - T BUMZE R

75 G PRI ER 558w 357 48 M ORI g 48 4% 1 ( European Network on New Sensing
Technologies for Air-Pollution Control and Environmental Sustainability, EuNetAir )
2014 R 27 MEGRELECHIZS AT RS B BYRIE S5 7 A RS S TR S5
[ AERA(R S (R?) » SR RIS ERE M E A (R 1% 0.77)  —&db
ik (R* A7 0.87) ~ —F L% (R* A2 0.80) K —F (L& (R* A2 0.89) 5 4 R
BSOS T Y RO B RS 2 — &b (R? =& & 0.20)  PMas (RP B
{£0.27) & PMio (R*fg= &% 0.36) BHREMIIES 57774 R e Pl $ds ~ M6
BEABAR(S (Borrego etal., 2016) < SHE I » $H22 R S E fUALEUHIZS ERH L E
> RRE > IREFE(RE DL 2018 4F 4 H 10 HEEEEFE 1070027208 5502 » Zatif
[BE N R gele (AN RERE LR ) » P2 i B RO AS B M me T Bt
TESE » B LAHRe 2 3 i & (o BORI s W P B 35 e T BB U B LS5 R R F 75 U704

Yo gpARREE TR %ﬁ'li;ﬁl?i%‘?aj\aa %R i r;}ﬂ— W A4 H R R AR
R R 0 ™ By l“#ﬁ — BT ESN - P T Bz THEHEF m:fq.xﬁ‘mﬂ_)iJ

17 doi:10.6342/NTU201802321


https://www.dropbox.com/s/tmc0ja9c6q5kfhp/%E7%92%B0%E4%BF%9D%E7%BD%B2%E5%85%AC%E5%91%8A1070027208.pdf?dl=0
https://www.dropbox.com/s/tmc0ja9c6q5kfhp/%E7%92%B0%E4%BF%9D%E7%BD%B2%E5%85%AC%E5%91%8A1070027208.pdf?dl=0
https://www.dropbox.com/s/tmc0ja9c6q5kfhp/%E7%92%B0%E4%BF%9D%E7%BD%B2%E5%85%AC%E5%91%8A1070027208.pdf?dl=0
https://zh.wikipedia.org/wiki/%E6%BA%96%E7%A2%BA%E8%88%87%E7%B2%BE%E5%AF%86

( Federal Reference Methods, FRM ) J7 35 BX| It FS %% 7574 ( Federal Equivalent
Methods, FEM ) #7737 EES (22 R hn B RN 2 HIEA AR 75 -2 » 2018 )« AREmH1{A] »
B RO S A RIS R DL AR (O A B B FREE R BRSHREE » AT AR
S8 PAS [RERAE ~ f Rt S SR (A T - BRRCHEE B AU S 5 LR R R
SHI B3> T 487y | (just good enough ) &KL (Borrego et al., 2016: 247; Gabrys,
2017a: 16; Gabrys et al., 2016: 2) -

bR T B E 25 MELECHI SR FERE R L AL R AR ~ B E i T S e T &
i, (packet loss ) ~ it I (B o RURDER MRS ) ~ BB - 4 ml T > R
A e ORI SRR G 2 78 14 DA PR B JRH E A s
etal,, 2015:31421) » 435 A5 — 6 fe 55 =Hifmitt » BIE2E Ran BN nE B iy A RO

s L (BRI 4

( Othman & Shazali, 2012; Yi

R 4 ERALEME ECHIER R ELer

% ¥R AR R E
- . e
=l v

p e FiE % F i* W’Fﬁ 5 T &t j/ﬁj(;}j%
7 s
! 237t % (4~ F) L)~ i)
T MEER R R & =
% PR 45 R 8 *
1 z @27 A

BRI © AR -
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https://www.epa.gov/air-research/epa-scientists-develop-federal-reference-equivalent-methods-measuring-key-air
https://www.epa.gov/air-research/epa-scientists-develop-federal-reference-equivalent-methods-measuring-key-air
https://www.epa.gov/air-research/epa-scientists-develop-federal-reference-equivalent-methods-measuring-key-air

Fr & L2875 ETRIUIRRES
1EE B =0 i@ T B 5 3 fE =M R B R O 8 2 A = R
H AT 2 (@ =CAl s e R rh o 1 BN B 2 HARBREK » JeilitlE=( (5
HERRESHET) S HAMER " PMas KRR BRI B G R i | V& 8
WRERHS R BIR AEIEE > T 5722 58 | (MobileNose ) » HEFA 2018 527 H
e
KL ER S o REERAE I ME R E B 5 8 TR kigs
BRI - 73 hlE -
NERGHEL T IRRREUHIZSAEE 245 | (LASS) HHEAS AR RE T
LASS Field Try 5z LASS4U - 8g% 2018 /27 H 23 H » &5 HIH 63 {H
Fe 57 {EEGHIES - 3£ 120 Bh - 19
2. REMBFERL SRR AR AEEMERE T T 6 BEEHBUNT - #
2 20184E 7 H 23 H > £/ 2,734 FFRNZERETZF - A 1,376 EER

JHEHA -

3. ARMEHE - HARBFEZ T 2 (thED) [FEETE - 9EE A RIUER
EZ A FRERENZERE T - BE 2018 7 H 23 H » £ 2,734
EERAMZERE T2 A 148 I -

4. BURERE - DERRANSYIEERTE ) 2 T RSB O S AT
R A E R e L 0GR o ERIREIHEL » FHETHY 2017 £E 2 2020 4

VR BRI S AR BT A P o) R A L PR ARF
TR AFRARZFE R R g I B %“114:3:*"5%7}% AR R R
# 8 PMys- ﬁi&f?fﬁl‘ EP ;flfé’r'r'%ﬁ7 ToplET (i % B PMys 2 2 K Aok TRl 8 ol
B > 2018) °

8 LASS4U %UE‘%* FieldTry e § £ + 62 A7 % 50 80KA & BT 4o RIF F o= § 88
RPBIE - Fwhl ;%—K http //lass-net.org/projects/

o3 113‘3‘“- bl By KR E 5 TPMas B F AL ~ v gexk ) Chitps:/pm25.]ass-net.org/AirBox/ ) °

0 & & 2017 Mm%v "ERBSTR RS EEFEAEE Y E (2016 EPT)
2017 & 7 0 Epz B AdE Ry TEfEad ok #Bﬁﬁﬁﬁn FEAET MR THREST
ERIFBEFRFTEIRERYTH 2 T2 PBei iR ETF -
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http://www.seinsights.asia/article/3290/3270/4480
http://www.seinsights.asia/article/3290/3270/4480
http://lass-net.org/2016/05/lass-field-try/
http://lass-net.org/2016/05/lass4u/
http://lass-net.org/projects/
https://pm25.lass-net.org/AirBox/

FEEB TR - 11 - SCmE AR S I AT 5 A 8y LR 6 22 g
Mgs 1 & 200 F5 AESERY 2017 FHRE T iAmE 500 BRCEFERy S11 AL e
BEETEETRIE Je e SR T T R 1 5 22 SR B R e
518 L L 2016 -2 2017 SFERFIPREEE T3 (100 &) ~ FribmiE
W (78 Bh) K RGN (22 Bh) HAREE 200 B (TTBEEERERE
F 0 2018¢ 5 IHARIERAIRAE] » 2017 § BHZEIE > 2017)

. BUNESE T EBRA ALY E | T2 T R E R T
SrIRETER > AEERHSED « OB ~ o0 TP R EEE O R FEIEE
HorPoa TR 22 SR i B B 2 ATE SRR - (i TPt e R B0E Bl AL E R
THETHY 2017 FE 28 2020 S HERMATE FORK#HSE 1 & 100 & > WWER
2017 SERFEFMRT ~ TR W7 R P TS 500 & o DAE 2 (57

a2 TAFHRE Ko H R S -

*® 5 AR L R E A RHAE R TR B R 4R B AR

TERALAEFMBIE L | o caway | 20172 | 2018 2019 2020 |
L AF TEAR (B8 | Gihy | 8 | & | & | B
RSP R AR FEMEELER
FEFEE AR 4 5 ] E 500 | 2,000 | 2,700 | 5,000 | 10,200
I I F R PIEETE K 600 | 2,000 | 1,800 | 2,700 | 7,100
% b oA

G emEaLd ZF R PIEE R 0| 500]| 1,200 | 1,300 | 3,000

E:
= P R AR 600 | 2,500 | 3,000 | 4,000 | 10,100

=XV T

BRI © ApPFEEE A RS (2017 & 141)

It 5 MEZEGLZFr LA

P ==}
REGH

Z DEE > JIRNEEES HomaERE - HE 4 ER

55 [EEPIENREEEENCR " AlEERERGTE ) 2 T EERA NI

4 ETEHED -
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P4t 5 {8 EHEZEFIZ AN FREE HAl e R RS (A012% 6) B&
SRS AT MAPS BRI REEATHE S 2 (A Eoes - REIERSRPH %S
41 BRISE " AL HIBCRE | ~ BEonEIERRR AR A Z T REE | (Air Mentor )
FHMMEER A REGHFEDORAYIBAENTEEZ Mini AirBox & glv 2
Indie/ProbeCube %% - [ 20BN &E 2 & 52 SR B SIE R B RS T AR
— (ZILHBIF &G > 2018 )  HrpEG—12HYE - BRI RS 2015 F2 2017
FEZIRIRE IO T I R PMy s Bl 240 RHEEh 22 RS 2P G L
ateE ) R T BRI 22 R0 S A R ORI B3 B4R R 22 RS AR S LRI ST
= HEBRNER 2R Bt BT RIFEMHERG T - (RS PMys OIS

pg% -

Rl 2R H B TENCE APP % -

R B AT e B R R A8 K3

BNz RAE B ARMET T RBOR ER MR FEE - a5l AR

i
ORI SR AL B RIS & 2 A L 20 - BeRliEE (2017~ 2018) ¥ BB 2 5t
==

® 6 REERMAZERmE M RHIZEE

FAH > % B
&R "BREFRAFBEFEF 22 HERY I E -
A3 " TFES NS STRRETRESTE ) (GER)
¥R 0 M2 &FmedEREF§
Ly = i3 MAPS
< Fi5 SR EFLETE
- A FHE Z # £+ (EDIMAX AirBox)
t¥ BRISE Al Facx i
i R # ¥ ¥ (Air Mentor)
BBERE PRI BRE AN .
s (LASS #.3%) LASS Field Try & LASS4U
it g ¢ (P REE |47 (P30 RE S
A EET R Mini AirBox
g0v Indie/ProbeCube

it - DRI R - RAUTTERE 2 EHES -

BRI © AR -
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http://www.brisecare.com/tw/
http://www.coasia.com/?lang=zh-hant
http://www.seinsights.asia/article/3290/3270/4480
https://www.air-mentor.com/web2017/contact
http://kodaiotlab.com/2017/07/%E6%9F%AF%E5%A4%A7%E7%89%A9%E8%81%AF%E7%B6%B2%E7%A0%94%E7%A9%B6%E5%AE%A4%E9%96%8B%E7%99%BC%E6%9C%89%E6%88%90%EF%BC%8C%E7%A4%BE%E7%BE%A4%E8%A6%8B%E9%9D%A2%E6%9C%83%E6%8E%A8%E5%87%BAmini%E7%B3%BB-2/
http://www.seinsights.asia/article/3290/3270/4480
http://www.brisecare.com/tw/
http://www.seinsights.asia/article/3290/3270/4480
https://www.air-mentor.com/web2017/contact
http://lass-net.org/2016/05/lass-field-try/
http://lass-net.org/2016/05/lass4u/
http://kodaiotlab.com/2017/07/%E6%9F%AF%E5%A4%A7%E7%89%A9%E8%81%AF%E7%B6%B2%E7%A0%94%E7%A9%B6%E5%AE%A4%E9%96%8B%E7%99%BC%E6%9C%89%E6%88%90%EF%BC%8C%E7%A4%BE%E7%BE%A4%E8%A6%8B%E9%9D%A2%E6%9C%83%E6%8E%A8%E5%87%BAmini%E7%B3%BB-2/
http://www.seinsights.asia/article/3290/3270/4480

AR RIS 2 B S ~ HERE ~ iR BidEsg 2 5 > RUHIFTSE0E 2 AR EE SAEIT
B A A PUR R A ERFIRYFR K A R ARz R B B A e A T F A
e > WHBUFETTIRE © SR B2 R E BN E AT S > AATEEIE S
BEPY T2 R E SN ) T BRI ) T BN BRI BRI T IRORAR
STEEAE ) FEnE (AR 7) K TERIEEIRE ) TRV E APP > A R ZE R
BSOS (WTBERIRRER (2018a)) ; bk T IR EHERBEICTFZ | 7N
Heg B A ER 2 RRLREE > 2HIMNE 10 S0EA SRR % 2 #hsidT
BEEE APP - 25 RGHIES S - HATE2EEER 8 2 4 (B2 REREE
{ERCHIFTS R - HAR LRRA -

® 7 BEREERGE A R A BHER

b Fht
I ST E R https://taqgm.epa.gov.tw/taqgm/tw/default.aspx
BEFTRTFEE https://erdb.epa.gov.tw/
BB FRFOEE%T 4 | https:/opendata.epa.gov.tw/Home/
iRt https://stat.epa.gov.tw/

BRAR © AR

R 8 R E ARG ERN AR KA R L £ s

e sk LY 3 5t
gOv F pF 7 5 BLP| R gOv % P 7% 5 Pl & % | https://airmap.gOv.asper.tw/v5/#/map
PMps B2 3 » v e 2k ¢ = ix% LASS https://pm25.lass-net.org/

https://airbox.edimaxcloud.com/

EdiGreen AirBox % 5 £ + LA https://ab2.edimaxcloud.com/

5 ) R T ek https://purbao.lass-net.org/

[ GEE SRIENIET S

253 T2 EFTERMNTRELESTE ) THAL T4 (a0 http/airtw.gi-
tech.com.tw/GISPlatform.aspx#) » {&£ P # {7 41z § # o
2 izt % PRAF2 G H 38 0 https:/opendata.epa.gov.tw/App Area/AppList/
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https://taqm.epa.gov.tw/taqm/tw/default.aspx
https://erdb.epa.gov.tw/
https://opendata.epa.gov.tw/Home/
https://stat.epa.gov.tw/
https://stat.epa.gov.tw/
https://play.google.com/store/apps/details?id=com.esri.arcgis.android.idt.EPA.HL&hl=zh_TW&rdid=com.esri.arcgis.android.idt.EPA.HL
https://opendata.epa.gov.tw/Home/
https://taqm.epa.gov.tw/taqm/tw/default.aspx
https://erdb.epa.gov.tw/
https://opendata.epa.gov.tw/Home/
https://stat.epa.gov.tw/
https://airmap.g0v.asper.tw/v5/#/map
https://pm25.lass-net.org/
https://purbao.lass-net.org/
https://opendata.epa.gov.tw/AppArea/AppList/
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¥= % é}ﬁ%ﬁbéﬁ
F-8 2422k

ARSI (public-private collaboration ) {5 A LR ME| BT
AAEPTEIEAEFT (RERAERT » SRS Z A EES) 1ThEZSH | Al
B HARRAE WA EIH 2 57 7 AREE AR e B 555 BT o ~ B2
SMEBRAEEZES) > B 22 AEPERE T3 R IRy ~ HEE B E ey

AN LR % (Ansell & Gash, 2007: 2-3; Bevir, 2009: 47-48; OECD, 2012: 18) » H

N

=

\

1T R b R BN 7 - —fRI S - SUBKEE R S RARS 0776 RS - 140 -
HATIBIE - B2 IRE BB 1A B A5 - P ACH BT ~ HAE SRS A B
AR (FBCRAIEEY:  BHETARS Bt A& e SRR
(Bevir, 2009: 48-49 ) - 1F22 5B i BRI Gk, - ROHIES < BR&E ~ #ER ~ A ~ i
FEL4ERE > UK ECHIEDREZ A ~ ool ~ SR BELIE e U5 > fRZeAalrT
B R R ARG HERE BT -

N
2
a

Bz o ek
2 e

B 7 ARBOZTRERER
BHRPICR © ARocsem -
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B R E 2 T E e S

"EERSME S (Crowdsourcing ) H " EER , (crowd) B 4N (outsourcing )
W45 0 /5 Jeff Howe Eil Mark Robinson Ji% 2006 - gll%& 7 5al5 o HAF Ky— I
IR Rt B AR 2 T H  RERTH R (A B RS RHEEEIE 2 g A3t
AIEHE - BT RSENEE T AR - 5ERIZENRATE Z AR (A1t
BRI ) AR S [BUNEEUT F] ~ 38 A0BUR RS S IE & M 2 % ( Brabham,
2013: 7-9; Certoma et al., 2015: 99-100, 103; Liu, 2017: 656, 663; Muller et al., 2015;
Williams, 2013: 22 ) o

Howe (2006) $EEFIMIZEFRERy © BERABIEHE - R4 EHA 5] st
ZIEEHITZ LAE - IMILEAFFE < NBFAESE - BRI Wk 2016 4 12 HiB
AN KBRS B 4R 2017 4F 1 %22 " BERIMEL B ARFIERE (( Crowdsourcing
and Citizen Science Act of 2016 » HIZEELEIEE 15 F5 3724 % (15 US. Code §
3724)) AT BERRIME, BN AR K — B HE A SUERS (FrAlE4R BAtEe)
EEAERL > DGR ARRS « BTN 2 757k | » Estellés-Arolas J Gonzilez-
Ladrén-de-Guevara (2012: 191-197) HIJE 2006 4EZ 2011 4F27 40 {EREAIEZET -
HE— DR RN Z PR ER AN B ~ S5 A ROBRETE 3 (i) ~ 3 8 5 - oy
AN - SEERAE 8

1. B (the crowd) :

(1) 4HEY: —BE A R EEAFTRE 2B E - R3S B MR E A PR [E] o
(2) Frffd TAF - BER B RO ESS ST ~ &88 - A& - DISERcE B
HIEZ R £ BRI EZE A TR E -
(3) FTiEE[ElHy « Jhye FAE R » Aam 2R M ~ thEelE - B EEE AR
RESENE -
2. #%tE A (the initiator ) -
(D) &7 ATRERAELA ~ Bt ~ FREFAHAR A H]
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https://www.wired.com/2006/06/crowds/
https://www.govtrack.us/congress/bills/114/s2113
https://www.govtrack.us/congress/bills/114/s2113
http://bit.ly/2BlulAG
http://bit.ly/2BlulAG

(2) BER 531 B LA %G

3. 2 (the process) :

(1) BEER ¢ 45 LREE S
(2) $eE A ARRA

(3) #o1 - Atk

A ETRE TR

SZEEA

{1@/\/ ZH%’&E]

HEM%
EROREE

ZHR

Bz

R

s ~ A

5 1B AD S " —FEA |

; ; =[]
B AR TR

N ok 7]

e {u%mﬁ&ﬁ%

A
i )
ﬁtﬁi?ﬂéfﬁ] {E’%@#ﬁ =Rt

BRI © A TTE -
HEGI S - BRI M 2 BIEEOIE S B RA R i F4REEHE < OpenStreetMap
HA]EE Goodchild (2007 ) Frad " HEEMERIEEER ,  (Volunteered Geographic

B 8 BRIMIZNMNEER

Information, VGI) (Certoma et al., 2015: 93, 100) ; [fj Google Map 7R FHEE G SN
B (Bradley, 2017) - BIUA RIRBERMEE IR RS EaHES &R - &9
W& AR QI RGBT B NS 2 A &R - B as (i &R RE
FEAtENRFER AR (Zhang, Yanruetal. 2018: 604) - &LHET2(E A 2R ~ HRUZ
B85 - IR AN B e (A REEARI ) - S (E A 2k A 4

7% OpenStreetMap ~ Google map ~ Wikipedia - Flickr - ResearchGate jz YouTube

SPENFEHREBERS I A E R BRI 2 HE B
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Estellés-Arolas J; Gonzalez-Ladron-de-Guevara 2 & #5 55T » e tb 22 (7 s (R S B T
HEE ~ st e R R AN F IR A - A e LR R R R IME Z 261 - i
InnoCentive 5z Amazon Mechanical Turk 4452 HIE I @ig e 3 © ZEEmIMaL»
N EEZ A 2T AR AR R LB A M8 > F R HER
SRR AR SHE N R n R - TBE R B R » 7 e -

LB MEL 2 FEAU S > Brabham (2013:10-20) 5834 » BRI MELZ LA
R Ry 2R > AIREB LAz M8 R 4 B8

1 BEH —REEN © MR KEH (knowledge discovery and

management ) °
2. BillEEH — &M » o ANEE ZEEH78 (distributed human
intelligence tasking ) °
3. BhTas Aty 2 R R APREEE (broadcast search ) ©
4. BETRRE SRR MRS E UL R 2 BT ¢ FE R R E
( peer-vetted creative production ) °

bl A JETR RS RN 2017 FERE RS ML RS RRFFEETL ( Crowdsourcing and Citizen
Science Act of 2017) TATEREEERIMIIREE SR NS A 2 ATRE G 20 FRIEEZ
Sh AR B TR Z AT FUNE & RS EE R  NISRER (Rt 2 A Fh2r B -
RIS SR A S 2 EERE

Muller etal. (2015:3186-3194 ) {£ 733 fs KO ERIFE 2 BE RS M ZE B Al
soky  BERSMLA 3(EETEE ZHE - BfoiRIEARARSE 7l EA 4
[y (animate ) FIfE“Eafry (inanimate ) BRRSML  HiIE (g fE 2R A AR
A B HIERE RN RS S A BUS Ek » RO B AR E 2 HEE
B mor B EHE b (MEARRRCES 2 2 e R EA /A (HEHEE
FH EEER) - FEHEME (OEHESEBEEEE AR EE) KT8 (RS
FEEFERAKMS) - H=R201% 2 F4@hE - B0 (active) BERIMI ARG
NIRRT A AR B &R TAF » 9@z (passive) BERS ML Al ATE A (M

28 doi:10.6342/NTU201802321



(& R(E R R ROHEs < BT (E R T LB EPR A EETE - ALY > Muller et
al KB R IMEL Z ZE B3 B LA 6 45

1. ARFIEE (Citizen science) * Bl RyA Az an Z BERSMEL

2. tHE#ES (Social media) @ 41 Web2.0 2 7 B4 B FEMEHIIHREE

3. fEJFHhZ FHlEs (Insitusensors) : 411 Air Quality Egg Z JR{ERIEAS ~ 58/

A (A N\ 22 SRR -
4. BEEE (Smartdevices) * jRE R BUE TR AU A HHUHLS - A1LL AirBeam
EHIGZhsoR BRIl F {2 AirCasting ‘P& -
5. BE)= V%= (Moving platforms ) : #1LI/K FEifE FA0E T BEHEZE RiamE
A E
6. S5 4845 (“Hidden’ networks) : 8 H i an 2 B IMEL » R ELEE
S E H YN - Bl AR s o s e S e N B -
Williams (2013: 5) AKRZEEGIML 2 EHERGE 8 B B8 g 4E
('social production - #[1 linux~ Wikipedia~ OpenStreetMap )~ ££ i1 =& ( crowdfunding )~
A TAE (microwork » 41 Amazon Mechanical Turk ) - &t fEl ( crisis mapping »
41 Ushahidi) ~ gl#rHkELE (innovation challenges > %1 Innocentive ) ~ E{i7 & 7%
2z (digital brainstorming ) ~ £ Ei=(7HE ( participatory budgeting ) Kz /N EEFHEZ (citizen
science - 41 Galaxy Zoo ~ Outbreaks Near Me ) -

BE L BALEMIBaE RS MR - A ERAE Ry BUR RS R d TBUR
IR BRI IR A2 USSR BB BB E D A S MR s R
K HIZ (Liu, 2017: 657-658; Mergel & Desouza, 2013; U.S. General Services
Administration, 2018a ) ; A1EE4E 5% (U.S. General Services Administration, GSA )
Z Challenge.gov ~F-E it 2010 4 &% BRFRBURN kg 102 [EHEET V-2 2R
eI S - A RS RAMREZ Tk -

B OGSAH Lo s EFRSRERZ N ke Ao I8 EFERRKE X BRFRA EH
B T &2 (U.S. General Services Administration, 2018a) °
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http://www.takingspace.org/aircasting/airbeam/
http://www.takingspace.org/aircasting/airbeam/
http://aircasting.org/

ERAE P B ZER b o #1S  BiZ¢ (Brabham, 2013:21-28; Liu, 2017: 659-
663; Mergel & Desouza, 2013: 885-888; Williams, 2013: 23-24) » 12 :

1 EE SRR AR WA R A BN - (HAE AT RF S FR K B

i AR R -

2. WEVIEER  BZFa2BE S -

3. EAREMMERREIEZE -

4. BT SEBERENIETRAEEZ Y -

5. seaTAHRAMES] - A TS L E E R SRR A T -

6. FMEEEVIHIEE S ERChIL M 885 - WAREHER DUFIR NS o 2
Hp iR BRI ML Z ZEREN R B R 2 S8 » Rl U E 2 5B RS R0
SR FHESENERAES - ERSOBIEH - BER AT AR Ry B ISR - PrE gk
YIVE Z BTS00 - PRy E gt £ 2R 288 - PR S EEH S SRR IM R T
E > DAL 4eE - OB R TR E SRR E S EMAMNARIEGEI 2 TE: &
SREEARE L - (E R E— R - IFYBE IR ZET 2 - BIUNATYETERL - 3Rk
PRERE L - g2 - B - kR (AUEEIE CRTHR )T FIERATERIT ) ~ TR RH
KAz (AR B B B RS B 2 4848 ) & EE A BAIFT S50 - BEAEE
NS BRI M TT 2 2 B AT » BRI R nTRE 2 B - 1 RERE
HARBIE Z SRR > TS [ B AR 2 BN 4 2 B R ML T 28 2 2B « TE 2 S B R
HIREISIRA > Ry fERUAAEAE K EALE - ST e 2 B B (AT S BT 2 L RO 28
ZBHEE - HERE - AR - (ER B - DURERHTE R T~ SRR EELERE
> ThERSRET Z R -

\

\

Chl

2% Gl4c % B Digital.gov F ¥k PR F2 4n M F R (https:/digital. gov/resources/ ) » & 7 i *
Challenge.gov i& 7% b @ 2 27 (https:/digital.gov/services/challenge-gov/) % =38 F* F 731
T 2 AL (https://digital. gov/communities/challenges-prizes/) » ¥ ** Challenge.gov } & = 1 &
fq (https /www.challenge.gov/toolkit/ ) » 45 4 TP F G L P b (FH ~IL [T~ B
) 2 LA ?‘ (p?_:f? BT RIR K S ATRIE F o AT FfRARN A 28
R~ PLEPT) 2R EA o

30 doi:10.6342/NTU201802321


https://digital.gov/resources/），包含運用Challenge.gov
https://digital.gov/resources/），包含運用Challenge.gov
https://digital.gov/services/challenge-gov/）
https://digital.gov/communities/challenges-prizes/），另於Challenge.gov
https://www.challenge.gov/toolkit/

FZHF SAPF2 TR FUER O

TAERREE ) (citizen science) — o FHpt 1997 AR HHER FIREGSORR
{EAEREASCRNE R B 2007 AL B R R - 11 2014 4= 2 HER SO EE R4 2007
22 10 £% (Follett & Strezov, 2015) 5 HEEATH, » ARREIERTSZIT 10 FAR 22
FETEZ EEEE - Al NRFIEZER - HE /0] [al 2 26 B G

('National Audubon Society ) H 1900 FEEFEERHERN T Z " BB ET BT |
( Christmas Bird Count ) ( Conrad & Hilchey, 2011: 275) - #%4tat i EE LR AT
&RHEST » FTSEEE Al E REREUR B 1TEN Z MRHE
FRIZBON G 2 B G NP AR E R E 2 E % (European Commission,
2013,2014) » —f R (AER) DIEREI558) - $EE 2 AERel TE RER - 8
28 R J R R SR EE - BIEE T ARRER ) BRTIBAR - BSREE - D
T4 ATINGRIRE ~ REERAEE Rt @ R Al - SRRl T BRI M R A R
e L | (Crowdsourcing and Citizen Science Act) » B ANERRIEER B T —FEHE A
SEIAG H RS BRI 2 B IIP = - 2B B S P RAHFERE - Al
WAEHE T ZEaeaT ~ TR E R - BT ER « SRREERIER - B3Rl K E
FA ~ S5 BLHT B e e RIRE N 2T 2017 SERER S ML R A BRFHE A (Crowdsourcing
and Citizen Science Act 0f 2017 ) AIE—2F4f7E » 2B HNE S S E R 205
e eERE 2N - HEERLI S5 E I (FIAUER ~ 37 ~ $UE%)
ZEERY o
IEEEE R ER 2 BT ER T ARBE  ZEA B2 EE (ESE 7 ) -
SHEN) (ZBE ? ) RSEGRRFTACER .2 HIEE 4 TSRk -
B SEEGEANR - BIEHEE - B3R AT EIEE 2 (8 A\ SEES
e EAE (AOATRE R EAA R ~ HE SR N REES ) KB4k (AR FH
P TTBU %R ) -
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https://www.law.cornell.edu/definitions/uscode.php?width=840&height=800&iframe=true&def_id=15-USC-434537925-1388721371&term_occur=1&term_src=title:15:chapter:63:section:3724
https://www.law.cornell.edu/definitions/uscode.php?width=840&height=800&iframe=true&def_id=15-USC-417679788-1388721370&term_occur=1&term_src=title:15:chapter:63:section:3724

HELTHT

HAX o B SBZIEH) > T2 REEE T NI AR SR ETEIR

E1ZCh4E | (participatory research ) - FraERMEETES) > A& R E 2T R -

Feakeat ~ skl « TR EER - REE/REE 23R 0T EE R R B -

EHETITR SR R e A S RERBURF T BN IEEL © st AHBUT R flotsis s
o EHEESHMRER (RS REET ) BRI H e 8l ok T~ R B 4
e FeasfRItass ~ IHEE o2 Bl RaP s TE ST P& B (Bonneyetal,
2009; English et al., 2018: 339-341; U.S. General Services Administration, 2018b) -
H=> g2 xXns A EAS RS EZ 20 E R Ea BT - K
EREFN KRG B2HER AL RN TG HERZER - (RIEA RS
ANFRRE SR » A RRHEESY B DLUR 3 g2k ( Den Broeder et al., 2016: 2-3; English

et al., 2018: 337-338; Follett & Strezov, 2015) :

1.

2.

B SMEL R B M AN - EEE BN S AR A

ARy £ B i 5% ( Limited participatory research ) /2% Hi = f} £

( participatory science ) : 2B FUEIE R R LE
HEFIEAL (co-created ) /&y EEFHEE (Extreme citizen science ) © /3
RSB RIEEBIIEE: B a8 UERE - BITHFTEES - EREE/ 77
Wr/EeRE ~ BRI RCR - (RRHTE) -

W

MEEAESEE (EERAEPI R —RER) Z 81 - AT A RS R

PAF 3 8 (Conrad & Hilchey, 2011: 276-279 ) :

1.

aa M/ DIEEME (consultative/functional ) * BUFHERAME BH A BEUSEER - ¢
FRDERIRF AR A 5 R 2 8L R A BUR s TR £ 5 & & H T
{7754 (collaborative ) © 5 ] AE H i[RI R A [F 25 T F1 5 (JOBURF ~
B3~ RER—RRRE) HRZEG - WIHLEHEOAR -

Y (transformative ) (R EH DAFEIE RS 2 SRR ECRR T i B35 - B
TTHRERMEE CREEENFEN 78 ~ HETE) ~ $iT R ELE -

75 S BUR 5 [REBURF 2 R A T ER A T
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BV N ERFIEMHBETE 2 B nlge 2 AR R e R 728D 3de A
B RIG S il » B E 2 BE T SR A4 - BB (e R EH
HIRE RSN RRE » DUEENIEFZE (Den Broeder et al., 2016; Follett & Strezov,
2015) -

A RBEAMETEEZ ER T B ZARIEEEE (Bonney et al., 2009; Conrad &
Hilchey, 2011: 285-288; English et al., 2018; European Commission, 2013; Follett &
Strezov, 2015; O’Grady et al., 2016: 383; Williams, 2013: 18-20) > fl& -

1. AEVIEUR - ASHR - BEAR SR HEEDY) - WO - LU - MY - B

e SR BN -

2. A-REIRIHEARRIE(RGE | AURDTERIER  KEIRKE CELEMI - 80A ~ 788
B BEE > AUKERSFEEREE (Waterkeeper Alliance ) 2 EREFE B
<~ WeSenselt £ Citclops )~ 2% 5@ i/ B 5 ) A& R & Bl . CITI-SENSE )

=

(=}
[=1
N

I

o

~ HER (YEREEE BN OMNISCIENTIS ) ~ FRFRAERE ~ JKiE ~ AP
(WELHE &R~ COBWEB) -

SCEE 4] Zooniverse “EE 1 Galaxy Zoo 51 0 35/ R BIERET
FHFET R

4, B2EEE/ A4 ¢ 40 Outbreaks Near Me - 2 0] IS B MU E IR 2 J@ 3%

!

OSBRI Z i AR AT S AR By JEUAH > JRIR 2 — B AT RE RIS SRS ~ IR
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