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Al9IeR2 24l o= B U AAASE RAIA Q] -8 A= IAFE Slo] it
HEAQ] AFE 1990W Eu]ofA AIZHE ‘Audubon Society’s Christmas Bird Count’
£ 5 5 0t 2 AHE 27709 27 F AR AlReZ 201290l <F 69 3,0007°]

Gote ANl ZAETE Al vh Stk

A A AHdBAR] Qo AAE AAgE EYEPo] oF 6 3,00071° Eok=
HUB g A9 408 ool A2 bt 82l 7|Qlsh, oo & d4t= ZH e

9IS 47hA] REOR fYalstol BAST T BAFE AT Yehe SISt ek
1. KPS XIISZZAL Tl Y HEYT #Y

oA o]ojxl =] AR AATRHRAL BE2 T2 AEAEAET 9

F), 27, WSS gz 3= 1t A= 1736'3°] Robert Marsham

4 Atk Robert Marsham<> 78} 5 27719 AEAEA E4Z 715571
Al on 2 Se-2 ool AHEARA Zof7t o]ojAw ‘Nature's Calender' 2 8

e ARe z2AER 3FEQIrh4 ‘Nature's Calender' = A G=F =Eof| 24 91

N AEAEY EAS 7|50 A FHE o, oF 45 F9] ALEARP 2 &5

Zrodstal Ut} ‘Nature's Calender' @] 42w = FH S AAY, diEF] HEE TF

4) Nature's Calendar, http://www.naturescalendar.org.uk, A2Y: 2016.9.5.
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5to] Amano et al.(2010a)
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st & 4lE
& HIO2 1994 ‘Breeding Bird Survey 7t 4]

=+ AlEH(British Trust for Ornithology) <&

5= Altelelor, o
H2).5
(B 2-1) 2 A4 ANTIEO 259 a2t A
e EINR-I= SR ARG 2
broedine Bird Sureey | 3 ) EF FEE 8 | AeHRARE 285088 B 3619 k2, 224
reeding Bird Survey | - A oz zAb
Wetland = Y v 25 tj4F | 2012~20134, AFEAEARR) 3,100 0] &ods]
Bird Survey 29 AR A} 2,63171a ZA}
WAl A, B4 g, 2] | o 600o] W AR L oF 35t 7] obel
Nest Record Scheme 27 = AR 24} =x12 24}
A+&: Kobori, H. et al.(2016) &Z3ste] A&} 2HA.
& = WS ZUETY FPAAUK
oIk & 2AE o 44
ol

uiEe] A2, 19768 2A9E0)
Butterfly Monitoring Scheme) & 71 tH#3 /\]-Eﬂf—'._ s
ofo}5o] AlRIZAo] 7ol Slo] 19764 o) thokt AURAIES] Fofr} o]
3 v 230371 AWE o 2AE ST et
Eg¥ojo] @A) tRElT Qe ceet 4] AlRlgjst TRAE o)y
Seo] AlRIZAIS] 250 7elat}, ojzke M7
2 Zo] o]
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A WAl A
HAZRE A&E AbEo] 1 Tt 4
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5) Kobori, H. et al.(2016)
6) Kobori, H. et al.(2016).
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29 ddsi= 25 TA|(National Recording Scheme and Societies)oll 94 H 35
Ha AcHPocock, M. J. O. et al., 2015).

BRG:= 20417] oA el A|&E o] 2 A|Y Y] 3549 2ARE] 1 52
gH0] FreA APo g Qs FEHIUT FAHCE BRCE = BH-9] AR
2o IR0 R J=9] AP EAR(1990)] 2] A A AAFE
AAY35](Joint Nature Conservation Committee), =7}7| 0| F=+2] A7 A},
Alltet 55 Eoles AE 9 4284 AlE|(Centre for Ecology & Hydrology), ZF
A HH Y3 (Natural Environmental Research Council)E ¥ tHPocock, M.
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S0 FEAAR QT6tal Fab Gut w119] Fol7h EA4skE Aol &3t a%1e=w
]EHE} BRCY 3L F3t =9 A7YETIFAIYE YA (National Biodiversity
Network)®] #%2 3t v} tHDepartment for Environment Food and Rural
Affairs, 2014). &, BRC= 22t 78208 S50 oF ARl AAFA5S sl
o] 57F &l EFFCE FEshs ANE WoH I=9 AEvF AR 75 5ol 719
ot

ICT 7]&2 AlNIRe] AHAsE 2AF 59 i FA, Zddolx A5}, &olgt At=
A 9] HkS #E 4 o“’4—(Science Communication Unit,

284 371 At ASEC] g 2
5

7t 2L EE AL

BRCE ICT 7€ E8oto] AN ARGl W= d] 33t vt Sirt. 7414
o7 Hr} golgh ANIHst 55 9I5f iRecord)E FHEE 221 ARFEE 7|5t RA}
TTE ARSI 2-3 FX). iRecord= RARZE 2A

Bl 718t ol ARV £4 HESH $9 5 L5 FEY o] Thsolith
iRecordi= <412 UHHO|AE 7] Z+ o] &7} 1IF,
A9 93} Fo| 7hsote S U= om Hlo|Q BT &, JE AATHRAPEAY]
EF 52 AYole 2R &89 4 Utk HEo, AR ) A91F 2) F71 1%

7) iRecord, Intorduction on iRecord, http://www.brc.ac.uk/irecord, AMY: 2016.9.15.
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3) oflE 9 Hlo]eEdx 4) 2HY §F AL 4 Qlo] AAHRA S5 FF
ARGAZE ApTA 0 & Sl Zofd 4= Qitkh AEA 08 AqthRE B RUEY 52
ZF 741, SAZE A RUE RS AASEL AlA], A7 ABE 5 A A |,
iRecord® 7|&% AH= GBIFA] AXE O] 334 =EY] FA44] 82 TRkl Qi

U AEE 9 AREL 72

ZAPO] 4418 AEEAS I3 TR SR A4 AR (nteractive Key)o] 7}
Wejo] ZYe ol o) vh gtk B A% AHEGE (1% 2-4)9} Lol A8} A2
E4o] WaT A45E 7Ee RRAAR SHsL o2 A8AP} AZH o Sklsin
SRS BEE] ARE 247 B 4 P LR w7l 2 £79 g0 Fo|
57k o] 285 A4 A7 24, BB AEEA olwe] ATl Aslvt of

FHRomW BHE7E Fo7t BolFAle afE ERE 4 Atk

| AR hat Sz |

Welin

Northampton 631 speCEes
5918 records
11]
Miltan Keynes
Bletchiey 175 photos
m
mn
Aylestwiry
o=
o
e i

Wandaai

A= http://www.brc.ac.uk/irecord.

(O 2-3) iRecord ZAIX|Y MX 7|5



2% AAZEZAOIM AlRIatst 220

Country
Whas did ot apot 7
Pleise selec)
Size

How big was a7

Bileus diameter (mm) #
Mty
Large Pilous overail shape v
Colounng antre shaps ~
What colour wos 2 Pil coloi v
m m [ v
D& O -
[Yceecer Yoy
L) ange ]} i
m O
7| While: Yiahow =
Markmngs

What wing markings dd o havo?

- -

Elack spots

i
{Chequsnd Amanita {other) _ .l
woimasicngs L IRand apats —
Spats Hitrpes Agaricus
Filter results —+

Agrocybe

— -

Zt&: http://www.bigbutterflycount.org/; https://play.google.com/store/apps/detail
s?id=com.lucidcentral. mobile.funkey&hl=en &=.

Diagnostic charact

(O3 2-4) U], HA e BX=Zo Al

YEAANE THA 4420 ARIFH]E o] Fo|HH FAMEO] ICT 7]&9] WX o= ]l
A, A RS9, AL AT A bl Qi 7
T2 A9 Y F8% 3R o)l HSE EoIgen, 11 AR 1,200t
olojxl WES] IR A5t Al7] T BUE, WIS BUEH, 19549 Al&FEe] @A
7HA] oA 1L Qs Y& SRtA Y] HITEAE EHE]%]% 5
2016). °] % ICT 71&2

=

o B A3dos B4 AL WS 2AY BUHTL
£ % 9od 1 AE nFsRIA et
Qo) YIS

g B3 X E3KDandelion Mapping Survey)= 1975H5E A= oH
201099fl= oF 79 4,000719] W& AAAHEZE 7158 vF Qlek(Fujitsu, 2010). Y&

o A9, TA Anlatst gEo]

QltHCobori, H. et al.,

Ol
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The survey used the Mobile Photo System and the On-Demand Virtual Senvice.

r|J| ADLEE X2 0] 47 |w ) msdEzmHy | ——
(] 1) Search data [

w\ 2} Display search result '_._.:. OCH ‘ ",:

et “ = s g, i
R, B, ’

” 3] Get time stamp F
. ’ i Display map
4) Mail
\ P ) == za=438 |
Mobile Phane Phote System

A J
| #2719 zaA 22 2 |

A= Fujitsu(2010).
(O3 2-5) QIS ZARQ| ICT 712 M

" Non-native dandelion front il | White dandelion front
May b

nl..apanm dandelion frant

tapanese dandeioe Wi danietion

A& Fujitsu(2010).
(a8 2-6) IS =A K=
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7. 4 mUEY A4 4%

F7F AADG A AFAE =Y AR R0 A2 ‘HYEY 1000 AF
o|E’e} W= HIARATY] YHE BUEF & & & Uth BUEY 1000 AIE' =
20039 Y29 F7PIETS/ARl wet FEHEUCH AN FETg BEYe
S7t FEZ AT AEA AR AAZITES) 2 FE2 A, AHEA|-AREoRH( i),
SHd, 3, A, SIS Alsx T odtt FEAE tdos AAET slom AR}
HIHE7H] BUEHF J9E Uiro] 9 AGoA #4713 Wﬂi}f} g5om FP=HL
et ol YO A7 RARE 1995WHH A4H JEAARAES] ] 2AES
2tog sto] 11 AA 9 SHo] golstlon, 5719 7iYe &3 BRCY FRI7HAIZ
AlRIEAS] dAgto] B/gate irtal et 53] 2 Aloide A2/t AdEdy A
A Zgoll ofstar AlRIEA7E =3gstolor & g2 AAsiditk=t] 1 AAEE 7.
Y& HYET 1000 APIE 9] A, R ol ZAAAE AASk=t] S3tE Ao
ofzt Fof} w&, FARAY FE7HA LFE v vk &, A AV 2AF AR =7t
7} AAskal AE7ke] ejrt EefE, ANIGAIS] 2AREE0] ZHR1AR] E5o] ofd =7t
o] eI ZAMI AR A sk dl 7190 5 ATk wdEch
o5 BARS e HAHE BUET S ARRe] 2ARECR st JAHE
off tigh et AN HUEY JRE I5op7|9lsl 2eAUERES =0T
2005 2707 EXE 2AREEE 20099 3,3087°2%2 35
90007 /39 &7} £ =) & ZAAAE T 7P| TS GAfA Fo 4 99}
7, oORYEE WL tEo] vl PR JdR, FAHE B RAHE E S AL
717189 280 = 2AFEATLE HEAEH 0T T SPARIR AlrH E
gt 7Pt AlHle] S4jo] | BUET 54, AIES Ao R QI8 theret ATITA 9

o] g HHEE FAE feshe a9 SE AVIE AEshintal s
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A,
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8) http://www.biodic.go.jp/monil000/monil000/index.html, FML: 2016.10.20.
9) http://www.texasinvasives.org, AAY: 2016.12.6.
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g7 L FES 4 AukBird, T. J. et al., 2014).

- 5% 92 (Sampling Bias): A&k - H240] £ A /15 F7h2

o
- Al2512] f5(Systematic Bias): #5732 A&AR] 2F7(q]: AEo] o2 F)

ARizge] 24 ATHEO] | Bias)e Tk AABAZAC] AlRze] Azt BT
9lo] 2 FANOR 8T 4 e wehd P 1AF Qo] BUHY 1000 AolE,
w29 HYE BUHY ARl A9, AR Folz 2AFAT) 3L WASCh

BEY 0] 49, FEF TIPS TEAAL B4 24 BaXHS Aok B
7hmashch HUE 1000 AolE'S] 49, HE T2 Y5 s ARt AY
o 2ANAE A7Esgon 2490 AAE Halgth. 227 1H/R 5 54 24

2 7K ZAAE A9, FAEAEE Agsle] B4 o) 238 2AIIL 4

A
7o) ol H7Esle] QTGN ZAKAOIAY ARt BEol Sy,

2T 2] 49, At 0] S 98] AAH T8 A et A
s mUEY A ARIAEI P 498 52 Bl LAY
o] AYNBL AT 4 Y AL FokstuAt stk IS AR Crall, A W,

et al.(2011)2 w=s3pgo] dHkAle] HAeelE AEavns AT HF Atk

_'rﬂ

rir
kI
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)
ééi
N
kY

4. X|YXX|CHH[7} S410] & XfHASHEEA Fe

AR 52 A 2 A AAE R 8 7ot tizf AEREE Yol e
AHE gz gste 4¢7t RIsitt. waba 2k Xj90] i 5 3 AEAE die=
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ZF APARGEA|] Fe 2 aieh= Zlo] BigHAshal ofAZI: 250] AlRlyfst HIE/=R]
ACSA(Austrailian Citizen Science Association)= Al17+s} 4SS 93t A2 S
FEsiglon ‘ARUE &9 E AWt Ay @99 Zwto g AA|skaL Qlet10) ESE
A7 R0l AlRlape = Al 2 Yalof A1) AE A & 4 QU UWaloRAE S
SR A AR 2ARES 9ARE A S AlSotal, Walok A=t dAE 7}
S BEARA AR B53 Yarof Al Y Al 22191 W7tk |9)3] 55
A5k TEICHIE 2-7 FX). o9 B2 UarofA|9] ARIxst S¥A A= AR
AETSY 2ARSS 7 &7 BEANGO7} A¥shs AaE 7P B3 A9 W &5

T F 2L PAAS FUOE 2P P FUES EEAA,

U

W

fo 1o

axy 2R
Lpz0f Afs
1 : Fopxs - gy
j AECie (AEctey MusE N HA)
Lpaof CELE S T -
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—| Lizof Al I
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A RN BT FEAAATAQ016), WA,

(I8 2-7) U10F Al YELAY &S A

OfRt BEHYY EAGE S0l B3t ME. 2 AR vt dthD. & MEQ] A 59
7|&HY S7MET g AdEE skl bRt #4119
Z7E TSR, AXA R stoie BldET), E4E

s dAAZo] 2= AVIE AS3HAH.

10) CSNA, Strategic plan for Citizen Science, http://csna.gaiaresources.com.au/, AY: 2016.10.15.

11) Government of Japan, Hulfiic 51} 2%k 4 EAROHMEC & 2 EYOSRENRED 12D DFEBIO(EE
FizBI¢ 28, http://law.e-gov.go.ip/, AAL: 2016.10.20.
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A& http://law.e-gov.go.jp/ &t} A2t 2.
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i A= CBD SFAIMHEY A A&H 14719 AAERAL HAE o= 7t
A9 AATH AL B Y RAF ES HAR1DS Bl RARIA. STAIUHES
3ol 4% GAY Y &= 32~5,500780] ol22] 7t TAME FANFRI} TR HEE
Btk AL £ 1470 A F 8,50001 B9 g 8 HA3la gleH F=2
A U 59 FHAZS FAH0E ZAE $HSIYTHE 3-1 FX).

12) 5. dE2AA] Z=



18 | AIRiTfste] RIGASHZAL HEWe o

(F 3-1) KNASATMUH ZASS

o sl 4|  7awol z2 A F2 SUEE Ale | Mzds
DMZAY e A+-4 356 AL AEY, T Sbg, 97 DMZ €Y | 2004
TFEASIIERD | 150 sArel e 4GEA o | 2011
et AR | 130 chop Feat ar 2009
Axr B Aued | o6 | 1O (;‘ij i;i J M 59 g aze an | 2011
AeAngze | 500 chop QeABEAAd 5 | 1998
Ae BALEAT | 5,500 chop WAAT 5 1993
A PALEAT | 650 | Lt AW @ Haw A B 2002
sRmelEAEs | 32 AL o2} 2014
QR FALEAT| 280 chor EPESY 1997
o selol &7 | e AL A 5 | SRk AgEA | 1998
ARG AR | 50 | I R, A9, U | ey 94y 1997
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13) Ylo]AF, http://www.naturing.net, A4L: 2016.8.20.
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Abstract

Application of Citizen Science: The Survey on Natural Environment

Yoonjung Kim, Hyunwoo Lee

As there is a global need to enhance quantity and quality of data on
species and diverse ecosystem, citizen science become major tool to be
adopted in natural environment survey. That is, citizen science, the scientific
activities involving citizens, is a theme that can raise participation of citizens
including amateurs and non-expert into biodiversity monitoring. Recently,
GBIF's accumulated data illustrated the fact that citizen science was one of

the major tool that boost monitoring activities for biodiversity.

However, national implementation of citizen science is still at an early
stage. Therefore, this study investigates the factors that can facilitate citizen
science including citizen network to promote sustainable voluntary survey,
implementation of ICT, and utilization citizen science in national survey.
Through comparing the best practices of such factors and national status, this
study aims to pose gaps and priorities on national implementation, and

develop strategies to adopt citizen science.

Through investigating national circumstances to adopt citizen science, this
study discovered that quantities of NGOs, that involved in monitoring on
species and ecosystem, were quite sufficient. On the other hand, the network
promoting co-survey and sharing of data was not yet activated compared to

BRC's case. Furthermore, utilization of ICT was also at an early development



stage. In specific, more than 90% of investigated NGOs was not accumulating
the data through the online platform or geographical form. As such,
geographical analyzation and use of data, produced through participation of
citizens, were not activated in national ecological studies. Moreover, it was
clear that bias of data could be reduced, when experts participate at the

design stage of the project.

Hence, to suggest application strategies, this study assesses the 'monitoring
1000 site' in Japan to analyze implementation strategies on crowdsourced
data. To conclude, this study identified the implementation strategies that can
be adopted in national ecological survey. Furthermore, it identified the
importance of data management, which is located in the middle of public and
private domain. We expect that this study will contribute to promote broader

participation of non-experts and amateurs among national surveys on biodiversity.

Keywords : Citizen Science, Natural Environment Survey, Voluntary

Monitoring Scheme, Biodiversity Monitoring, Public Awareness
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