W2 EEbE 2013, 21 (6): 738-749 Doi: 10.3724/SP.J.1003.2013.12113
Biodiversity Science http: //lwww.biodiversity-science.net

AR BAMEWR. LBRPIARSS

@Y KREXE? M oW HEES ERE' BHR° K ®°
1 (Department of Renewable Resources, University of Alberta, Edmonton, Canada T6G 2H1)
2 (RIS ORY B UGB E AT ST, P 210042)
3 (R4 B AR WS BT REL A S A A A T K B 5 28, bt 100093)
4 (P B BT S LS R G B R 9 =, JEsT 100101)
5 (h S A BE R E DT SEAE AR I 5 T0T, b 100029)
6 (J ARA EWRWTSET, N 510260)

WE: AFHFE(citizen science) I A S 5 X BHATL, FrAE T AEINRIER Bl R A8 FE RS 25 1R
TS, VGRS RS SRR FIEARE. BRRES . BEESMMENAREIR, A0REE
RO R R ST I 00 S5 AT RV AR A2 Bk R 2 (. AKHE A A RHERE TS R R ) TT R N S 5, A Ak
BRI H 0] 5y A LR ARBIARL, A AERL, SLEI BRI B R AN RIS SR AR KR A RHE I E R B, &
ZHNL T ZANRNAFREE G, RIS E MEEAG B AR AEREM R S ERETIT, FR
ARG R S5 TR T 2 VE R R E I A AR 2R SR I 5 T O T R (9 T 3,
BT KEAR, ERRFERSK. S5 SR Fasfliyy. oSG R A I 25 2.
MR E AR, TEZRIEGINAE R CRE, WATT 2 Ek, REMRALR., RETEREAR, BT HRAL
BB O, sk EE &, RS RaR RS —NEE TR RN A R &, Bz E SR
FHIRLE I SR 2= A TSR 1 R R o A SRR ATT 3 A7 T A A AR B4 M 51 5 (hittp://iwww.gongzhongkexue.org),
TRAAF R —DNER AR BlER. BUN. AEBUN 4 SVR & B A B e f s .

EHEA: AREE, WREAY, R AEYE, AR, SRR, S 2EERI, R s

=~

Citizen science: integrating scientific research, ecological conservation
and public participation

Jian Zhang®", Shengbin Chen?, Bin Chen®, Yanjun Du®, Xiaolei Huang*, Xubin Pan®, Qiang Zhang®

1 Department of Renewable Resources, University of Alberta, Edmonton, Canada T6G 2H1

2 Nanjing Institute of Environmental Sciences, Ministry of Environmental Protection, Nanjing 210042

3 State Key Laboratory of Vegetation and Environmental Change, Institute of Botany, Chinese Academy of Sciences, Bei-
jing 100093

J4 P?ey Laboratory of Zoological Systematics and Evolution, Institute of Zoology, Chinese Academy of Sciences, Beijing
100101

5 Institute of Plant Quarantine, Chinese Academy of Inspection and Quarantine, Beijing 100029

6 Guangdong Entomological Institute, Guangzhou 510260

Abstract: Citizen science, also known as “public participation in scientific research”, is defined as scientific
activities in which non-professional scientists participate as volunteers in data collection, analysis and dis-
semination within a scientific project. With the advent of the information age, citizen science projects, espe-
cially in ecological conservation and environmental monitoring, are rapidly expanding our knowledge of the
world around us, and contributing to management and policy decisions. Citizen science projects can be clas-
sified into five types of models: contractual, contributory, collaborative, co-created and collegial projects. In
China, public participation in science related activities has had a long history, but current contributions in
citizen science are limited because of relatively low public participation, and the weaknesses in data quality

ek H 399 2013-05-09; #2532 H #1: 2013-09-03
BT PR FPEAT L RMIT L 55(201209027) Al — To [ R 431215 (2012BAC01B08)
* JWHAE# Author for correspondence. E-mail: zjian@ualberta.ca



556 3

HRAEAE: ARER BEREAI SR ARS 739

control, data management and analysis. Recently, citizen science has been applied to bird watching and plant
monitoring, with some positive and negative experiences. To better increase citizen science activities and en-
hance such contributions to academic research, improvements are urgently required in financial support, the
development of project platforms, the application of new technology, and international collaboration. We be-
lieve that the enhancement of citizen science will greatly promote the development of ecological conserva-
tion, environmental monitoring and related research fields. To help with this we have established a platform
for China citizen science projects (http://www.gongzhongkexue.org) to promote communication and coop-
eration among scientists, governments, other organizations and the public.

Key words: citizen science, environmental conservation, conservation biology, biodiversity, environmental

monitoring, bird watching, plant monitoring

N AR (citizen science) L FR A xS 5 AR
fift 53 (public participation in scientific research), 5
T TARBRMERMER . BERRIFE NS EE S 5 R
W ZN(Bonney et al., 2009a), H: 7t il a6 Bl )
R R R BB 5 5 17 4 (Miller-
Rushing et al., 2012) . AR TAEGRHHIH, 2 AF}
FIH B ARFBE R SRR, AR 2
2 55 g HASE W] (Silvertown, 2009). B {7 ELAT
HIRM R R E, ARFFEIE R T AL BB 50
P HE R AORTR 27 1 BRARE IE R A Bk B 2 1)
YER, JF B BURN (18 BRI SEAT 4 (Shirk et
al., 2012).

T, NS I SR A ) AR A R (A
BRAEARA . ARSI A R A5 ¥ G ) R i R )
R g ol 5 A I R 0) 58 LU0 IX e84k . HERf T fif &
PR SR IEHE A H R 3R, O T = TR )
Bl %% (Hochachka et al., 2011; Michener & Jones,
2012; Hampton et al., 2013), WA RAEEFEE I, 4
i SR ORI RV NURS g, DGRBS 52 A,
AL T 2 2R F GRS . WA AR
Z 5RO BRI, g — MR
RN 78 o

AP P US Y 3L Gy R IPS
o 2012478 11, fEIEH 2SI “BHEHFTTH 2 Ak
Z 572051 T KRA3004 H T8 S 58, 8
WA A ARFFE K RE T HLFE % (Benz et al., 2013). Fifi
J&i, Frontiers in Ecology and the EnvironmentlL % 1)
M, RGRG T AR AR I
Sy DTk AFAE )RR K 1 7 1) (Dickinson et
al., 2012; Miller-Rushing et al., 2012; Newman et al.,
2012), & A OcRF4 AR B 42K 11 (Henderson,
2012).

LRI B A LG, B AR 2 AR T H B
S JPIERIRES: EARAAEAR K ZERE, 52 T AR
RATRRE AT AR ) ERNR L . FEAELE 5 e
MR SRR, WA AT ge AR, &
P02 FEVERE R A A AR PR E [, X3 4 77U 1 i)
AL, R ASUEUR RVRL 22 5K 10 T3 b, B R At
T EERYPT R RS 5N RF AR — M
MigtE . AT ERE T A ARRHAE LAV
PRESRI R A RE T SE AR, JFE SRR T AEH
FE PR A AR DL+ A7 A8 D Tr) R S SR R A 7 1) 45
LAYIHESN 23 AR S AE [ PR AR

1 ARE=FMRE

ANIRFFE HOE—ANBOBTARE, (RIS R4
HIA B GKN 5 . 20120 2 FT (R E 3R
I3y DGR Z I - 5 (Porter, 1978). 9l 4, 4n FLAE
A 1840 2 Hy I FE W) 27 5% I AR ) K S A ) b
A, BB G AE ) 5y 95 2 1 B N bR 43 (Carl
Linnaeus) & JE F1 5E B HEY) 7> KRG I v fig. 7k,
LN ML EROL A=, AR T KR
A RLAE TN T £ AR

N0 2 5, FEeEE A l— AL, B
25T B R OE T g ROl B 22 K A 52 (Porter,
1978). XA, fELAEM: . i ROCESE
AR BT, LT — e 1 A AR
KA, HREEE R E. P, EEEZRIS
JA(US National Weather Service)f ¢ 11 W %% % 1 H
(Cooperative Observer Program) M 18904 JT 45 i 4
RAKHE, £ 2112024, K HIXATH M4
P O MU ORI ORI B RS
TR AE A ST o BT T 19004F (1) BLAL JR 2%
2> (National Audubon Society) ) 3% ¥ 7 & 25 i 25
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(Christmas Bird Count, CBC), #|H i & ii1T T
1137%; M19004: 320124, 25 NF 27 N K&
ey 2 N, A XM 25MH N $2,2002 4>, 4
3711966 4 1) A6 56 25 1 98 U A (North American
Breeding Bird Survey, BBS) kit f& — MK KR
. ZHEEGERSRRNIE, FEREEHAILE
L SRR 2 ATk R S B AR A (Saver et al.,
2012). #|H A1k, BBSURIFE L3 K £ 454,100
24 EFELL, 03 T 4002 Bl 2, A TR
Ji U H s A5 T 420 B 55 28 1) A Al oF 45 BE R
(Sauer et al., 2012).

B 204F ], A SR IR R AR AR K B 1 T
IABHEI R R BT R, A0l T H. K.
Bt HH SRR AR R BIFE G R
AR T N2 S MO SR RV B, RE A SR A A
WA S & 1E. BIHFCIE, 7554 AR
¥ St www.citizenscience.org i M 1) A5 25 24 R ER 855
SO AL () T H Tk 1754, WIS AW M ahi
PR NRME L KRR A KRR
AL WIS . SR I A ARHEIE, e
BT AARFFEA R IIWF T 3L R K o FETF1S1 Web
of ScienceXlt s FE M Ze vl K B, (N 20124F K3 1) 3L
AT 11255, 152002201 24F ][] A O RFF S0 E
B 140%(K 1)

2 RREEFMIK

21 AXRBFTIHAIRE, FIEFES

WE B2 FOE R T A AR S H ) sk OK b,
Bonney%(2009a) % 22 A B I H 43 3R A 4l
W17 (contributory). 5 1E7(collaborative) Mi3: 61 7
(co-created). Shirk%(2012) X411 7 324y %4 (con-
tractual) A1 B¢ Y (collegial), FHilh, MIRLA,
WAL, SAERL. LA B, AARS H IR
FEZH IR . ERAIH, ARIBIHERE KT
JEFE T BRI, IR O I 4 5 R 45 R
(Shirk et al., 2012); #fih A5 H —# i PO Rl 2= K
wit, AARFES HEH ALK (Bonney et
al., 2009a; Shirk et al., 2012); &/ERL I H HER MR}
R, ARMES HEIBETIL R, s
Bu . LR RS AL R SE L (Bonney et
al., 2009a; Shirk et al., 2012); JLAIRIIGH HEPOLR}
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Ell 7£2002-2012FF i) R R KR FARBFHNELNE.
R#EISI Web of Science##E FE# %, & % 17 /3 Topic=
(“citizen science™), ¥R EEE AMBEM(EE A H:
2013£%4829H).

Fig. 1 The number of peer-reviewed publications with the key
word “citizen science” as determined in a search of the Web of
Science (accessed on April 29, 2013)

FRMARILR B, AR S 50H K&
F7(Bonney et al., 2009a; Shirk et al., 2012); Tfi{E*
BRI H H, AARBE ST IT ST, xR
ST BT Dk, Wb 4R 43 28 4 SR T () ) Fe
(Shirk et al., 2012). 5Fr I, A ABHFEILH 765
SRR, HRT AT RE Ak — o R, b nBEAE
AT H AR S AR R BUn R, 2 5 AN
RN, i H A AT e A B B AR A AR RS ) AR,
AL AR H ] R Bk 5 R A A A
(Tweddle et al., 2012),

R RNIAT 5 T 1R AR 27 I H 75 04
B SRR T 56 B e 4R R 1 2822 5 8 (the
Cornell Lab of Ornithology)f1£: 46, Bonney%%
(2009a, b)F1Shirk25:(2012)#iik T 2 k210 H 1)
Z 5L . ARMNZ 50 LR TR R
BB, MBEE B R . et Bk
BRI AT BICR AR RFNEAST . NS HINFRRE K&
FERT BE 1 BE 2 A BE 5 I H 28810 AN [F] iy AR A
TweddleZs(2012) VE4I4lIR T 22 ARBE 7T H IR
WL FETAENS . IR0, FE20E P
BRI, FF 0 25 A AR T
%y AIEH, WEREAIER A, hag i Al
AILENA, ETH BB, FETAERAER
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(NI V= S SR AN ot e NI (T SURE -
5. AEIH 5 pri, EETAR R B E Ty
ZE B E U EORAEAREOR, URO I Ay St
TR 5B, I8 R SRR, e
PR =P, EETARRMESNMEALIH, 78
e ES A AT DR S 5o i 9 B e AT H e
o BERNLAR. e B A AR IR AT
RIS, BRI AR H R HAT LR
AT R T (V) 5 WH H A ML S T 2L,
Ky EAL IR ] Sy if i, (2) Bt 258 Jnibgfb
AT ECHE g, & TS0 A e <5, Bdlife h =
SHEPEREG QML AL HH RIS HE

A HAFAE R AR O, F AR FmAE. M
ZRAE)T . BRAH R E M (4) 5% BRI
0 E R SIS M AR T %, HS HE BRI AR
K G)FRFEEtE: FORFFIH LM, AT
VEHE IR & da 17, Bl B 08 19 21 70 Hr Ak &
(Devictor et al., 2010; Parsons et al., 2011; Pandya,
2012).
22 AREEFRYTIE

B A AEHEIE RS R g, 24 A RFEH
W& Nis M. XSGRt 7R T AR
TUH EEAE B THREARBEIH 775, R
SE(R2). FETORX LT H b, JATAA 2

Rl AXEFINE A R (Bonney et al., 2009a; Shirk et al., 2012)
Table1 Models for developing a citizen science project (Bonney et al., 2009a; Shirk et al., 2012)

BEART )0 R ESAE| ligh A HER LA v

Steps in scientific process Contractual Contributory Collaborative ~ Co-created  Collegial
kP E SUFSEIR B Choose or define question(s) for study N
W5 A% U5 Gather information and resources ") v S
$2 U EERE Develop explanations (hypotheses) y N
Pt Bt 42 777 Design data collection methodologies ") v N
WeHERE L A0SR IR Collect samples and/or record data 3 \/ v \/
Sy HTRES Analyze samples N N N
SrHT U Analyze data o) N N J
R HHE . 458 Interpret data and draw conclusions Q) () v \/
BRI 4 S s R 5 SR 5 Q) Q) Q) v v
Disseminate conclusions/translate results into action
IR SRRAE N ST v v J

Discuss results and ask new questions

N FoR Az A, ()RR AKIT RS 5,
 Public involve in step; (\) public sometimes involve in step.

#2 CHEMISRREFIE FIRMA

Table 2 A selection of projects and websites that provide cyberinfrastructure, tools, and information for project developers and par-

ticipants

%k Websites

AL PEYE Resources

Citizen Science Central: www.citizenscience.org

TUHIFR SRS P

PHEALAF I TR

SciStarter: www.scistarter.com

TP E ARARATE: www.cfh.ac.cn

CitSci.org: www.citsci.org

Data Observation Network for Earth: www.dataone.org

The Public Laboratory for Open Technology and Sci-

ence: www.publiclaboratory.org
iSpot: http://www.ispot.org.uk

Toolkit for project development, tips and tools, reference database, conference pro-
ceedings, searchable project list, discussion forum, news feed, professional network
TH R TR, WHR N LRSS

Project finder and add project tools, editor’s picks, member and site blogs

A2 REVESERE B S8, S ARRE A I H B A7 ik . RS | S H RN SR B
[ BA 155 L e S

Tools for biodiversity data collection, species identification, and group cooperation
R N A 1R TR

Tools for creating customized data-entry forms so that volunteers can submit data
Hyn g 2. Hllabarife . Sl AT A TR

Tools on data management and data standards that will enable the integration of data
from diverse studies and taxa, data analysis and visualization tools

TR, 77k 458 Tools and methods, information on conferences

FR SR ATEIN I 47/ Species identification and monitoring
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AR T AT LR 34N 5 THI K DTk
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S AH IV (10 1t 7 O A s R e =, R T AR DA ST
IR o A DK B e B A BA 1 28 AR} 27 5t H
P U BB TR AN X ANER 1, RS B B R (1512) -
Lotk O R E 5 A AR AR 45 G, B
M ARE2 s, nTgh it — Xy ph 4, If
XF 3 AW 2 b 1 AT R (Lepezyk, 2005; Ho-
chachka & Flink, 2012). Stegen%%(2013)F) /1L 35 %
B 5 S8 A R AL (0 H s o BT T SR VR R () R
I 1F) OB E b e S SLIR B IR R 35 0 Hl AN
DN AR T H R A, DR R, S
0 SR AR A T A BRI AR A A P RS AR AR
UL T 19004 FF Uy 1) 26 HE 15 1% 288 1] 7 5% 254 Fr 1% 2%
WE B i/ M6 W, M19754E £120044E, B4
SIADX AL T A X O R B O P8 A A 4 i)
) LT #£1.48. 0.45%11.03 km(La Sorte & Thompson,
2007); JE T HEAR R & 28 A S0 = A B ) J LA ST
T H WA 1R K AN R 15 2 o 1) 2040 (Bonney et
al., 2009b), TN 27347 T 5 R RE IR I 23 AR 4k
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o no
rF;3(.'.}‘30' @ 1daho O OO""JW"”UO
o ® 8 Q

e} Q

O &) Nebraska ?9

A BRI IR R R A R w
LESYIRPIIE I (AL A0, TR S 2P B A& 1)
SO ST PN AR AR IR £ FE A R A R R
el [FRE, A AREEE A IE RE 8 36 R 5 — A A
A AR AT SR 0 HE Ak S N P . 1 Gl Cepaea
nemoralisiX it 43 A7 75 BRI (1) %6 &0 Fi b B AF 5 fl
(P2, M19504F F20094F, TS AR 1k (15,
LA [) DX I Ao (1) A0 576 (18] i 26 130 €0 0y 28 £1) B A7)
KT W B2k (Silvertown et al., 2011). AT,
O AR B AR T H TS A R T A 1 i 4 R0 )
fi%, Howard 1 Davis(2009) ) ] 23 A&7 15 H 34F
(%, KILT B3 43 (Danaus plexippus) M N
SR B S PUEF M 5 EZERCRT S e

QN EB R I TR . A ORFA 0 H Al i i R
PR EWR. RGNS I 2 FEER
o N R BRI B 5 G 45 AR AR ) 3
(Field et al., 2003). 2~ ARk AL Z AL I 7
TR AR R E A, 2 AR AT A RN AR B 1)
— MR R W R AL (The Lost Ladybug
Project) 151 H A L T 4 I\ 4 K 44 1) ¥ Fil Coccinella
novemnotata (Losey et al., 2007; #*1). 7E3EEZ
B, 6502 44 7 B 0) 233 5 Wi £ 400 (#1990
FREHEAT T WAl (Havens et al., 2012). GallofIWiaitt
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Lo
%3
E2 EE23NAKRFINE /Y2 BN =895 % El(Wiggins et al., 2013; AERI{EH E15%]Andrea WigginstE £+ 8F ).

FRBENESKERFRR 2 XEFIHE .

Fig. 2 The distribution of monitoring sites in 23 selected citizen science projects in USA (After Wiggins et al., 2013. Used by per-
mission of Dr. Andrea Wiggins). Different colors of dots stand for different citizen science projects.
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(2011) 1 F 4 w5 By A2 Ff(The Invaders of Texas)
2 AEFE I H B ) ks >k A B ) o3 A
XA A TEE AR FIRE, AARHZIERE R )
R E AR B, ek (B R
/A1) (Convention on Biological Diversity) 4 (1545
16 SE WD RN 43 AT I AR AR BT S B 58 4 el
INAERED H $EE(Levrel et al., 2010). T34, A4
REA7 TG H AR BE % 0 28 TR G vy 2 o B AR
BNYNE B AT eI ) 5 (Lee et al., 2006).

ANRBFFAEP U T 50 W, W AR AHR 2
RTINS NIIA G V5 B 7 T A o 5 K
J 23 MR SR I HER A 42 (NASA's Earth Observatory)
T H (L5 2SR I T/ B . BN A
W 34 1 Il H )(http://earthobservatory.nasa.gov/Ex-
periments/CitizenScientist/index.php) . & [ 1« [E 5%
S0 5 W M 4% ”(The National Ammonia Monitoring
Network)(Mackechnie et al., 2011) A }2Roy%(2012)
FIEEI) RS (Old Weather) T H o 77 ARS8 %5 J 2%
(Open Air Laboratories Network)Iii H . 7 H 4z Bk
(GLOBE at Night)uii H & J&i=& v] LU A AL ] AR
BRGNS G RE B (Kyba et al., 2013), A5
S E NG B 2 & AR I H ) 5 75 1 ok
JER 2 . Hoyer®5:(2012) i 04 M A 42 ORI 3k S
RAEFIME KA S . BRI SR RS B2 (A&
HWEzER. RBIalA Y, SEERENEE T
4] LI R A5 A B

@A E DTk ARFFEA I T A
X REE B TR MG R Y & (Jordan et al., 2011).
—J7TH, Z50H 0 RGN GER L = A oo A7
REGHINR, tean, AAkFAIH AT LA s SR
1 B4 SR AR )2 R A= 2524 J7 T 407 (Brrossard et al.,
2005; Evans et al., 2005), &= & JE & X A AR P Fh (1)
HEINRE JT, T M A2 W) b ox) 28 855 1) AN R 52
(Delaney et al., 2008; Jordan et al., 2011), Jf-fAemEH
Tk R 27 B CGRFN F 28 5E 11 852 (Jordan et al.,
2011). Hy—J7 1, AARFFIH I ] HE S R
NI %02 5 5 I (Nerbonne & Nelson, 2004),
PrEANpERE, A IEXEE R — &5
(Zoellick et al., 2012). {H2&, fEALfsALT, &EE
X PG R AR AN R 1 75 B A% (Brossard et al.,
2005; Jordan et al., 2011)5% & XA AR MR EIAT Ky
(Jordan et al., 2011)Jf- & W& 0%, BUILAEIH &

THI, NAZFEREREE s, 8E HisMS 55l
(] [P AL R 5 o

3 AXRFBEFEIGHIPEEFIHIE

31 Hkik

REE A MEIE CREEERFI. ABEY
IABE 20 S5 A I 2 AR (A ARk T
H (T R I 1 22 Pk, Bl o o /e 2L )
B AT KA.

HHE o AN A B ) A KRS e T A A
TG ) 1) R, AR 22 28 kI B WANEISb . AR AR
Bl HY, Z25EHPER, STEREK . 55
ZE A0 0] A 5% e B4k 1 5 & (Dickinson et al., 2010;
Cox et al., 2012). Fitzpatrick%:(2009) 7 I 7 FHIk
LA AR, AR PR, 2
S5 38 FR B 0 T e e 22 0H . Gardier
45 (2012) bh e 7 34 5 I AU DG IR 8 AR 2= T H T
Bt o i, BRI U2 AR A AR i
BLIEERS). HEM A AL, A REE1 &
V5w Sy R U R A (Cox et al., 2012). X
6 Ja) @ LA R ) R0 B ) e W A R RE AE AR
(Dickinson et al., 2010), Jf HJ&ANn] & 4 [ (Chen et
al., 2013). Crall%:(2011) K153 B, EREH 1Eyph
U IRIMAZAER . &5, AEFERREER
TR, 175 A R IR S R A AT G . [RIN
K2 HNARBL AT H (0 W A 2 A7 753G ORI R
FEf 2 (Dickinson et al., 2010), K& ¥u&E ik
PRAE A OB X HHE XIS 5 AR 2EH, 3
B> A B =k BN DR X . x4
TELE O i ), 45 S B A5 BRI A3 B
MG Z BRI Dk, —Se22 38 TR Uh K e e i Y
oK v IR IX L E R (F B (Yu et al., 2010).

JUE LT 3 IR T A S AR i, (R
Ye¥r — AN IBAT RIFM A AR I H 75 2 — 5 1
gtk HTOHSHE, SEERL. EahEfh. 5
AL, P H WA, (HIX e e ek T R
X 2 ST I H (%3, 4, Gardiner et al., 2012;
Kaartinen et al., 2013). DLE[E FEZS /R &80 5000 =
o, AT R A AR I H BEAE ()46 9 41100
JiZ&J6(Bonney et al., 2009b), IX4LL: gk FHok H T
EHEERARRIFEES S I, JFREAREET
H, 75 22 S ABUN I 2 07 1 SR A R AR UE A
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#z3 HGgRFE. BIERAXREFEZEXAAXBF A L (Gardiner et al., 2012)
Table 3 The comparison among traditional science, verified citizen science, and direct citizen science (Gardiner et al., 2012)

A 5E 1e3k Bt Jo i 15 BAL 1%

Type of science Definition Cost Data quality Information dissemination
fGRL 2T H BEE R PATHI T 5) = High = High 2 Slow
Traditional science Scientists conduct all aspects of the research process
RAEXAREFIH  BEEFF A R FPATHE 5 &% Medium P15 Medium HHZE Medium
Verified citizen science ~ Scientists and citizens conduct the research process

together
HEXADREDIH BB ARPIT HIFIES) it Low it Low PR Fast

Direct citizen science

Citizens conduct all aspects of the research process

x4 FHEREFE. BIEXAARE. BEEXAAXMFTMANEA LR MKE— I RER:E55](Gardiner et al., 2012)
Table 4 The comparison among the costs of traditional science, direct citizen science, or verified citizen science: collecting one
lady beetle trap sample as an example (all currency in US$) (Gardiner et al., 2012)

I
Type of costs

% F (34 70) Costs (US$)

SEEG AL FH Traps and fence cost
AT Travel to field site

2 5 EWAEHE A T % Student payment for collecting trap samples

Z 5 WAERIE R T % Student payment for collecting data

BRI S5Z I ¥ Researcher investment to train students

AL I B ga B2 K R ] Mailing cost
FATRIPEMIAES Hosting volunteer training workshops
I35 - & 1 44E4 Website development and maintenance
FEAMHIE A0 R4 9% Total cost per trap

gkl BRAETE A AR JER S WAVATE 2
Traditional science  Verified citizen science  Direct citizen science
4.17 4.17 4.17
85.46 0.00 0.00
34.00 0.00 0.00
0.00 4.25 0.00
2.99 2.99 0.00
0.00 1.61 0.00
0.00 9.89 9.89
0.00 17.38 17.38
126.62 40.29 31.44

e e .

TEAR A 27 RS B2 e, 30 s 0 54k ot 1
WIHBEARIS . R B RS R IEE WL EZN
YRR, IEFE AR L 2 AL SRl ik i 70 A AR
SR AR B 1. KRNI H R T R
SR F I H w2 07 I ME, B AT
AP A RS . R, W SR Ees, BRI
I SCHE S AR BRA AT, KR H )7 RFs:
PE, 2 AARFR I T — Kkl .

3.2 EERRANIS

IR YRR RS B 2 i TR A 45 A ARRE )
RESEAE T E RS . HEM 0 N AE15- 3 an A=)
ZREPE A . WMXRE I B N ) PRI N R
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Ml @ .23 PM
1 Project BudBurst
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E3 EHHEZHEAELAAXBFE RN (a) iBatsFHLE 2 F (https://sites.google.com/site/ibatsresources) i F P 18
EFNEEERIBERENRE, BRETH BN EESIRIERS & X42iBats®ik; (b) BudBurstFHLE AR RF
(http://budburst.org/gomobile.php) £ Z R/ TR HEM IR T L.

Fig. 3 The application of new techniques in citizen science projects. (a) iBats smartphone app (https://sites.google.com/site/ibats-
resources), which allows a smartphone to be directly connected to the ultrasonic detector and the geo-referenced sound files can then
be automatically uploaded onto the ibats website; (b) BudBurst smartphone App (http://budburst.org/gomobile.php), which uses a

smartphone to monitor plants as the season changes.
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Fig. 4 Summary of China Birding Records between 2002 and 2012: the trends of recent ten years on (A) the number of observers;
(B) the number of birding records; (C) the number of bird species; and (D) the number of observed sites (Data source:

http://birdtalker.net/ birdtalker/report/statistics.asp).
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