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Christmas Bird Count, eBird, FeederWatch, India Biodiversity
Portal, iNaturalist, iSpot, Reef Life Survey, Breeding Bird
Z Xot | Survey, Butterfly Conservation(Europe), eBird, Extreme Citizen
(Species | Science, International Waterbird Census, Monarch Larvae,
populations) | Monitoring  Project, Monitoring  Avian  Productivity and
Survivorship(MAPS), North American Butterfly Monitoring

Network, several Earthwatch projects

Climatewatch(Australia), Nature’s Calendar(UK), Phenoclim
(France), USA National Phenology Network, Project Budburst,
Some Earthwatch projects, MAPS, OpenTreeMap, eBird, Hawk
ZEN Count, Journey North, Monarch Watch, Hawkwatch(Hawk
(Species | Migration Association North America), documentation of
traits) amphibian migrations to breeding ponds, MAPS; Nest Record
Scheme UK; Nestwatch; Projecte Orenetes “Swallow Project”
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GLEDN for plants
e GLOBE, National Plant Monitoring Scheme(UK), GLOBE and
AERA 7L . . .

community based projects, such as Hampshire Landscape
(Ecosystem )

Watch and some Earthwatch projects, Earthwatch and
structure)

Freshwater Watch at some locations

At=: M. Chandler et a/(2017), “Contribution of citizen science towards international
biodiversity monitoring,” Biological Conservation, 213(2017) 280294, pp. 281-283.
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H1E =M XHSFZAL 20F AR Eo| S

A AA AAeH 2ANA AR Zof= ufe Eidsiot. AlRlat
SH(citizen science)2. & E&= A|HI9] A} Fo] 39= FQJoA=

off

9:_1131_;(40]1:]- /qu]_],}s__ /\]u]o] J,} 1—;(4 1:11-7:] J,} 1—;(4 7]./3 Az 31,}
5H TlolE] $4 & BRE she TRAE", “Uut gjFo] $Ys
£ ek AR, AR 3o} ge] 9Ras YolHs 4

A, Aot AdEARteI 2t A ofgttt. Al9lFSHcitizen science)
2 #}erAF T3 (PPSR: Public Participation in Scientific
Research), 3+ ISHparticipatory science), civic science, FF5=0]
IsHamateur science), EFEEAA ISHcrowdsourced science)

So2E EFHYTt

2) Muki Haklay(2015), Citizen Science and Policy: A European Perspective, Washington,
DC: Woodrow Wilson International Center for Scholars, p. 11.




Skl Xﬂ/\] ‘F ABETSA tL"VF(EBVi Essential Biodiversity
Variables)?)' o] th3t tjH-£2] do]el= AWl 3}S8HCitizen Science)
olyt ¥ HYHE H(community-based monitoring) & 7}55}tt.
(I 2-Dol AAE AAH AAg ol #eE tiF22] FAM] ARl
o = A9 HYEY ZEIHo| ojsta ot
(HE 2-1) A2iofshlt 25X PLEHZOZ JHsSH EBV HY

= MIA| Al2Idkst
=T
MECIOp ggale of el DB At#| o
> /CBM EH Examples from X|<
der S5 BBV measur (FeaS|b|I|t ) (Examples from HL|E{& database
(EBV oot Y Global CS S
class) database)
35 _
g8
th
oK X Rare data, coll -
BTN oy ected mostly b
(G;;[; TN y specialized p
COmDositi OXMH rojects and pro -
02) 25} fessional moni
toring Suitability of different M
=5 ongolian pasture plants
Crrd (Fernandez-Gimenez, 2
000)
Most abundant Christmas Bird C N .
SHH lostapundant LANSIMas BIrd v 4o ification of multiple
. Global, biodiversity-re ount, eBird, Fee o
(Species | . . iy . species in Madagascar a
| &S X regional, lated citizen sc derWatch, India .
populatio local ience observat Biodiversity Port nd elsewhere(e.g. Andri
ns) y anandrasana et al., 2005)

ion al, iNaturalist, iS

3) ‘UN MELCIUASOHCBD) ZAES(9|0|A Etelat 2020 O10|X| 2BE 2LIE-ISH | {I51 “=H|
MSCRY WJ—*"HWGEO BON) 0l A =] 2LIEZ M2 7[Et0] & 4 U= “Ea- ML H
£=(EBV: Essential Biodiversity Variables) & 7HZ6IRS. T4 MSLIAAN HaE= MECAY
5} AL, 22| SO B SHEF02T Fo5 1 S, B MELYY tas TS 2
N, T, & SR, 2T, HZAA X, O TAIAL 7|5 67H—rOF§—rw-r0fM.:. ol

£(2013), M4 MECIUY M) MHIISHEEM, pp. 1~2).
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II|IA

=T
Scale of
MRS

Baz= pgy C/CBM

(EBV

ement
class)

Global,
regional,
local

WA=

=

g /
37|24 Regional,
T local

RES

O
Im

g _
M= Regional,

(Species ~
P A&st local

traits)

measur (Feasibility)

MIA| Al2Ikst
DB Atz
(Examples from
Global CS
database)
pot, Reef Life Su

rvey

Efgd Examples from X|&

DL|EZ database

Breeding Bird Su Monitoring of hornbills in
rvey, Butterfly Co India(Bachan et al., 201
nservation(Europ 1) and mammals, birds a
e), eBird, Extrem nd resource use in Philip
e Citizen Science, pines, Madagascar, Tan
International \Wat zania and Nicaragua

erbird Census  (Danielsen et al., 2014d)

Data collected
as a part of ma
ny species dist
ribution survey
s and some loc
al studies

Monarch Larvae

Monitoring Proje
Largely studie ct, Monitoring Av Sea turtle nest counts(G
d at local sites, ian Productivity a ranek and Brown, 2005);
but there are sind  Survivorship piscivorous and herbivor
everal regional (MAPS), North A ous reef fish(Uychiaoco
programs for p merican Butterfl et al., 2005); trophy size
articular taxa 'y Monitoring Net (Lyons, 1998)

work, several Ear

thwatch projects

Climatewatch (A I\/Ion.|tor|.n g.of (.:arlbou m
) , gration timing in the Arct
ustralia), Nature’ .
ic(Huntington et al., 200
s Calendar(UK), . . .
) 4); migratory mammals i
Phenoclim(Franc n Tanzania(Topp-J@rge
6), USA National nsen et al 20(?5p)' razgin
Phenology Netw N 9

; g seasons in rangelands
ELZTPrOIeCt Bud in Kenya(Roba and Oba,

2009)

Most abundant
trait observatio
n made by citiz
en science vol
unteers; many
long-term data
sets
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Scale of MIA| Al2Iatst
o
CS/CBM  EtgA (Exa?nigﬂmm Examples from A2

measur (Feasibility) Global CS ZL|EE database

ement database)

Rare data, coll
Regional, ected mostly b
local y specialized p

rojects

Some Earthwatc Surveying of fish populat
hprojects, MAPS, ions in Peru(Carvalho et a
OpenTreeMap ., 2009)

Only collected
Local  via professiona
| monitoring

Abundant data eBird, Hawk Cou
. nt, Journey Nort
for observing s

. h, Monarch Watc
pecies across

Global. |migratory ran h, Hawkwatch(H
one g V1809 Gk Migration As
regional, es; much rarer

. sociation North A
local data on migrat .
, merica), docume
ory behaviours

L tation of hi
of individual or n‘a |onlo a.mp I
anisms bian migrations t
g o0 breeding ponds

MAPS; Nest Rec
ord Scheme UK;
Rare data, coll Nestwatch;Proje
Regional, ected mostly b cte Orenetes “Sw
local 'y specialized p/allow Project” and
rojects Projecte Nius “Ne
sts Project”; Eart

hwatch projects

Monitoring of timing of la
rge-mammal migrations
(Huntington et al., 2004;
Topp-J@rgensen et al.,
2005).

Assessment of the clutc
h size of turtles (Townse
nd et al., 2005).

Cloud berry(Rubus chama

emorus) damage due to

R are, collecte Earthwatch proj warm Sp_rings and summ

d almost exclu . . ers(Huntington et al., 200

Local , _ects; Public Lab .
sively by speci 4); fodder value of plant s

_ . projects . . '
alized projects pecies categories for diffe
rent livestock species in K

enya(Roba and Oba, 2009);



HI2% AR Z0| ZAL S8

ILI A
=T
MRS
H+ZBF  EBV
(EBV
class)
=
Chdd
A
-4
(Commu
nity
compositi
on)
S A=
pr=}
1O
_/'g
LA
AERA
s
(Ecosyst
em
function)
27}
At

MIA Al2lztst

Scale of

CS/CBM Et=iA DB A2 Examples from x|
~ <\ (Examples from a) -

measur (Feasibility) Global CS BL|EE database

ement database)

Generally obse
rved during sp
ecialized event BioBlitzes; Chris

Global L ) ) .
reoio?wél s(e.g. Bioblitz) tmas Bird Count; Reef fish monitoring(Uy
9 " or incidentally t eBird; iNaturalis chiaoco et al., 2005)

local 1

hrough checkli t; iSpot

st projects(e.qg.

iNaturalist)

Unusual data, Monitoring of |r.13ect har

collected most assment of caribou(Hun

. Great Sunflower tington et al., 2004); cro
) ly by specialize . . .

Regional, d proiects. but Project; iNaturalip damage and livestock
local projects, st; Nature’s Not attack(Stuart-Hill et al.,

included in soe
me larger—scal
e projects

0ok 2005); geese species int
eractions in the Arctic(D
anielsen et al., 2014d).

Generally obse
rved through r
Global, emote sensin
regional, g, but also mea
local sured by some
citizen science
projects

Monitoring of quality and
Freshater Watch; quantity of vegetation(R
GLOBE; many v oba and Oba, 2009); abo
olunteer lake mo veground forest biomas
nitoring projects 's in REDD+ programs(Br

ofeldt et al., 2014)

Surveys of high-value s

Extremely rare . ) .
y pecies, meat, fish, shellfi

for CS program Some Earthwatc sh and other non—timber
Local s but very com )
mon for CBM h projects forest and wetland produ
P cts(e.g. Johannes, 1998;
rograms

Uychiaoco et al., 2005)




mA KA A|21afst
=T of
= le of
Aoy o oy DB
g S5 EBV measur (Feas?bTI)it ) sz
(EBV oot Y Global CS
class) database)
Nutrients freq
uently measur FreshWater Wat
HUA Regional, ed in lakes and ch; many volunt
HZE  ocal streams, but ra eer lake monitori
rely in terms of ng projects
retention
Some CS progr
|zt stu?bances(e iMaplInvasives:;
e[S , " Phytoplankton M
- Regional, g. earthquake '
(Of: local s, invasives) a onitoring Networ
HAE n'd anvincide k: GISIN; EDDM
L) VIN1% b3 and GLEDN
ntal observatio for plants
ns. Many CBM P
programs
Primarily collec
ted through re
CRd mote segsin GLOBE
2z Global, ing| 3B,
INESPN ) and profession National Plant
(Ecosyst . regiona
I, local
struecTure) 9% bt some €S me(UK)
and CBM
programs

14

Examples from X|<
ZL|EE database

Environmental monitori
ng of watersheds in Ont
ario(Savan et al., 2003)

Monitoring of bush fires
(Lyons, 1998); poaching
(Andrianandrasana et a
., 2005; Stuart-Hill et a
l., 2005); cutting of trees
to obtain Malva nuts and
fishing in rivers using poi
son(Poulsen and Luang|
ath, 2005); trawling pres
sure and ‘ghost’ nets in t
he Arctic(Danielsen et a
l., 2014c)

Bering Sea Sub-Networ
k; Alaska Ocean Observi
ng Systems; monitoring
of percentage of hard co
ral/sand in reefs(Uychia
oco et al. 2005); observa
tions of sea ice condition
s in the Alaskan Arctic, fl

al monitoring, Monitoring Sche uctuating levels in subsi

stence hunting of specifi
c species(Eicken et al., 2
014 and www.ao0s.or
9); historical records of s
now properties by Samir
eindeer herders to infor
m pasture availability, te
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= Scale of M| Allakst
MSCIORN -
iy _L%Eo pgy OS/CBM - EIEY (Exa?nB I):st‘lrom Examples from X|<
I_(_'E_B?/-H- measun (FeaSIblllty) Glogal cS EL' E'IFEI>I database
ement
class) database)

ME{A  Global,

2| 2 regional,

local

I=Ke.]
—=

|i
o
o5y
RYE

e
=Y

Global,

local

regional,

mperature profiles and h
erd ecology(Eira et al., 2
013)

Annual extent of marshl
and burned seen from vi
ewpoints(Andrianandras
ana et al., 2005); fixed p
oint photography of fore
sted hillsides(Danielsen
et al., 2005); extent of b
urning of trees when ext
racting yang oil in Laos(P
oulsen and Luanglath, 2
005); and reef health(Gr
anek and Brown, 2005)

Primarily collec

ted through re
9 . GLOBE and com
mote sensing .
~~ munity based pr
and profession
... ojects, suchasH
al monitoring, :
.~ ampshire Lands
but some citize
. cape Watch and
n science colle

. . some Earthwatc
ction, especiall

_ hprojects
y community— pro)
based

Primarily collec

ted through re

mote sensing

and profession Earthwatch and . .

al monitoring, Freshwater Wat Landscape grazing suita
L _ bility(Roba and Oba, 200

but some citize ch at some locati 9

n science colle ons

ction, especiall

y community—

based

Xt&: M. Chandler et a/.(2017),

“Contribution of citizen science towards international

biodiversity monitoring,” Biological Conservation, 213(2017), 280-294, pp. 281-283.

A AA At
et al(2017)°] wr=
o
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= 2APF 40719 ©

95| M. Chandler
AL 42070, A1Y RYEY
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-

(H 2-2) Al2iatstnt X 2LE{Z0| ofsh ZAF o1&

CS project survey (CBM project survey GBIF.org species records
(N = 420) (N = 40 projects)
Taxa Number  Proportion  Number Proportion  Total GBIF records % contribution of taxonto  # records from CS (S asa % of total
per taxon total records projects records
All taxa - - - - 640,465,555 349,404,699 55%
Multi-taxa surveys 82 19.5% 5 13% - - - -
Animalia - - 449,595,895 70% 316,557,034 70%
Animals (multi-taxa surveys) 12 2.8%% - - - - - -
Arachnida 5 11% - - 2140,148 0% 440,973 1%
Insecta 101 237% 4 10% 46,552,525 7% 12,624,550 27%
Lepidoptera 49 11.5% - - 18,072,050 3% 7.785904 43%
Mollusca 9 21% - - 8,762,130 1% 390,772 4%
Crustacea 12 2.8% - -
Gastropoda 4 4.0% - -
Amphibia 15 3.5% - - 3,864,189 1% 147,192 4%
Aves 80 19.0% 12 30% 345,498,795 54% 301,679,747 87%
Elasmobranchs 8 22% -
Mammalia 39 9.3% 15 38% 10,766,217 2% 598,206 6%
Osteichthyes 12 2.8% 13 33% 13,786,592 2% 126,597 1%
Reptilia 7 1.6% 3 8% 4,900,221 1% 93380 2%
Plantae 70 16.7% 8 20% 170,391,526 27% 26,746,904 16%
Magnoliophyta - - - - 151,349,644 24% 24,581,185 16%
Gymnospermae - - - - 1,650,640 0% 247,506 15%
Pteridophyta - - - - 5,109,597 1% 715,772 14%
Bryophyta 1 0.20% - - 6419902 1% 666,085 10%
Vegetation (all) - - 2 5% - - - -
Trees (all) - - 1 3% - - - -
Forest types - - 1 3% - - - -
Fungi 4 0.9% 1 3% 10,497,206 2% 4942493 47%
Ascomycota 6,446,739 1% 2,502,232 39%
Basidiomycota - - - - 3,968,737 1% 2439452 62%
Other/unknown kingdoms - - - - 9,980,928 2% 381,350 4%
Archaea/bacteria/protists 5 1.1% 1 3% - - - -
Algae/chromista 10 2.2% - - - - -

Xt=: M. Chandler et a/(2017), “Contribution of citizen science towards international
biodiversity monitoring,” Biological Conservation, 213(2017), 280-294, p. 286.

SEELESIEEE

3 =)
- s
Birds

B o &
W ariass

R -

Other Animals® ©

0- 2307

7- 17109

XtZ: M. Chandler et a/(2017), “Contribution of citizen science towards international
biodiversity monitoring,” Biological Conservation, 213(2017), 280-294, p. 288.
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1. AlZl Eo| 930

ol

ARIFeRe] o] §g2 SAEol HgFsHA sk Ao
2O & Roy er al(2012)5 FHA 2APH 9t ‘=g o] oy o
2t AT &5 vl 7HA 2R FEsH vl A /3
@ A &9 deFAh @ A G ARRAL @ 39 d9] gk
AL @ B &9 AERARR FESHHHHEHEE S, 2016).0

E3F Hakley(2012)= £AMAS] ol FEiE 7I1Eo2 | 7HA &
Fog FESIAE 78 12 ‘ZFHE=AA(Crowdsourcing) ©] 2t &
T 1o AJRlo] AUEXR 55 ARSI A 55 EYtke AoR

o=

71 st et 18 2+ E29 A4 (Distributed intelligence)

J

x
o}
o

4) 489 0[32(2016), "AITI2tsto] NIHABIATAL MO AT, pp. 29~312 QLASIAS.

5) Roy, H.E. et al(2012), Understanding Citizen Science & Environmental Monitoring. Final
Report on behalf of UK—EOF, NERC, Centre for Ecology & Hydrology and Natural History
Museum, p. 17.

6) 4&% 0[3#2(2016), "A|DIte] AIASIARAL MO AL, p. 28.
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Roy et al.(2012) Hakley(2012) Bonney etal.(2009a)
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a5ttt A AlACNA o]FojA| = AlRIHER: 2 {3 20] &3t
(A&7, 2016).7

A&7 2(2016)= AATHFRALNA AlFl o] RS 371 ¥
Rl ALABARY] YRRt L), RAA Ol iRt A4
H2A), A7t NI = L&) ol ot 394

3 12 43 AAXRA 5 5] st A 22 Aol AR

o

_(r)r_
29 5 GeT FHOE Folshs AL Y Y B WA

fr
4
g
R
T

S
oy
Ho
ox
k=)
e
J

(2016), "A|2IatStol

>
re
o
oX
™
>
ikl
ol
o
rQ
re
-
J

o
©
N
P
w
o



K2 MBI 201 ZA 53

o
i

Y AQYA, oY ot 1%, BT BA So] 7hsd 9
2 Aol e AEst $20] A4S BAsa Ytk

A EALT}S,
et NEEY 5 5 U H4YE 7S 5 EEZAN 2% §
i e
R PURES ot LEET
TS o] T sz}
T~ e e HEEZ FHET FHEIL BRI
FH25)
H2pe AT E N ~ g Mgz - 2 Az - 24
AI22) i ztof 2 20] 2 310f

X2 U2 01HL(2016), “AlRIT3e]

re
rlol'
E
ol

2. Ajiafst 7|9 A £
Al el

QAHH o= i%‘ e =M diF, A=27h 8

el o= H E¥= & 4 UtHStelle and King, 2015,

m H
aia
N

p.154). 9] GPS, ©HIY, ﬂ 719 drgo] ApTA]l A2 HH8)
S AR THEUT. olHT Vg, A&t HolE =4, A, &
gl 50l AlHlE AR A 4 A kAT 22| wwt
4, 9, GPS 72 54 40 " #AH 155 HEoke A

8) Goodchild(2007)= 7HRI0| RFUAO 2 HiZSt X|2| H0|EIS X X|2| E(VGI: volunteered
geographic information)’2t ¢12(Stelle and King, 2015, p. 154).




(O3 2-4) 7|29 HE7t S ZAIRL A[TIS} AL H|

Y M2t FA} ) AlEI, EH27} §2 ZA}
HIE HYEA} ] HEXE 73 AL
LY ERESEEIN J— ZAEE, B8 EAt
TH|R, FAIZHEA} XHIR, BAIZE EAL

HHIY, ICT7|&, CIX|E, HH0lE

YIS =At

|

7|28, IHRl S& A

(
(
(
(
[ ZAX 4712, oig2 I
(
(
(

100
M
re
-+
g
—r W S\

HHYE 2E ZA XEZF, H2HYS =AM

2. $42(2015), THIBRE MARZEH 7|2A12(2016-2025),, p. 132.

A AR Auusto] ofst 2AE sk 2453 9o
22 B3 F-88 ARES WAL Ytk AUFEE 5 U6 Alglo]
A A7 F7F 2APE s 7)50] gAIElo] MR oA,
AR, =2 A2BBPEA T} 24 i} APl A A
7k F49 2Ab) wle) ARzt RALe] S43 Y BrhaY
2-4 F2). A Fol2 B Ik 2ALS HAY B9 Aulgos
ofu] Q= A2 A4l ZR53kT, 7k ZAPE AP Rt A%}
718 B % odek. E A0 Alnlo] A Folgozn A
of he TAlC] oML AALHA W& TAE LA
AlgIse] BYTE AT QAT okt Aol &
SHE 9] 434 I7]£ o] HHH T Uk, ABAHY
(IoT), 2e-E(Cloud), WO, AFABAN 5 43 A4E o
N7142 ot AJHlo] 2851 AEE 5 7171 Sof Tt A

WS G5 RS ek

I/ 20



HI2% AR Z0| ZAL S8

(H 2-3) 4t MY AY7152 O

IES NS LHE

01 AFZ0] Q2 HEYTE L0 97(HOT HHE 22, M4,
Jmoleiy 3% BESINN 43 8ol XS UEN Tiz 8 83g o)
on I AR, ABIA S BAE T 948 200] 21901 4R 20| 45
HHOZ MA HEYZ, B X2 S A5 UAS HASE ALE 2
7+ oizats ojn|

oor - ABERI] OFE A0l Xel BRI HOIE KBS 222l ef0
HASI0 ARSIS X0 BONORE HEYTE I HREs A

Cloud) )« ziure =x151e

7|2 CIO|E{H0|A 2| =72 5SS UM = (Y HI2HI0|E)2
Fe = o XI0] CIO|E{H| 0] A HEHZtOFH BIF™O| L0 HE=ALE
2IH01Ef et CIOIEMIA 7HXIE FE0t1l 2UE 24ots 71E
(Big Data) TSt CIOJEf AAMM £/t CIOIES X2| 24510 X|Alg FE5}
, 0|2 7[HIC 2 X|satd MHIAE HMSot= O 2ot T atds
Ol S3Z0[=t &

Kl

olmxy OO SESAB 25, NS, 0l5kS 58 HElE VIS

S BEMNEZZHEMO| IHsE RN HEYIE 7|8 R ‘smart information’
£ &8st ‘Actuator' 2 ‘Context 2 74

Na: FY 21(2017), "4Xt MAST0l| tiS5h= EFM ST, pp. 21~26.

QEHQ A7t ARUE o)
olet. ARUE WEe A
2 o X9 Filo] AR BT FBE FASL TE
SHe S Wohed] ol AntEET 9 Wol A A 57t $8H

ot ARUE wjge] Fofgosn o FEA A a7t BA

Wdske 71ed Al Fef7t 2k
_/'\_

(community mapping)9°]ztal &

I ok

B wvhE gt ARUE wEel gEdel s 20129 62
RAXNA FeiAe Aol he Hajrt BASEL v feta 5
obgle} X9 BHYSo] WHE ‘Need Gasehe ARUE Holett o

9) SSHL YU VXIS SFoks SSHA X2E2E E&510] EAIGHE IE(mapping) 2| &40
2, PRIEE 7|3e] 22121 X5 S0 AIZIS0| 2 oliF 02| &MPIRIet L, AR FEE M2
St O] LiZ0| 20 Tt HEE X|=d0f SRot Z&oks 252 FHASZE, 2013).

21




2~

=

9], 2016).10

10) BEAZ 9/(2016), "AIPI EH04 OFRONT 7|2 74

22

o At Need Gas'& ©o]-&5}to] Alql

HE
=24,

pp. 18~19.



M3 =l ooy AL X FH 24

Hh1E Aek-siY =7F XA 2l

2, THlREAY B @ gelo] B UE, )
Aste] S7k Aol A Aok AT HARH 3] L ey 7

T ol2& FZto| dst @2 Z:/\Fé— /\FE?SE’H orget
A =

QePtats Qo) kel A ol BAL Exo= relekn

557182 X”] 4,_ x

e B3 oY FRE FYste] FEkA k1D

11) 2|51 21(2016), HYSUEEIE flet YEAMA SRR A7, SHRdifLHL, pp.
35~46.

23




1

i}
s

(H3-1) Aol =7t ZAL R

-

o

ﬁ;
1
=3

AL

B
<H

SIEIEHETA}

ISt

K

N

il

HCH

5

ALK

ol o
= -

SOIEAQ| BT

HSHEHAS BIZ=AL SHFHERA | 2

9 =70

10

1

1o
@u
__oo

KL

iod

il
__oo

K

27| 2LEY

SHOtAM

13 =7t

Mk
ofl W._
=
=S
ujo

2 oo

Nz A HES 7122

£ 277 A4
u)4

b2 FolA

13

(@)

e FHoE gun

=S

Xel
R

Foi7} b5

7t &

=
i

o)

ZAH Aot of

L
1

5

ol AEde das

ofo

fope) 1o

9]

g E A,

)

24



It 1 23 S/

[e]

A

Sefubet HE 1960
CE

KA
A
ol

f

5

71408 AAskal Qirh12)
Aox A1l <A

g

%
g

ﬂ.ﬁ
dd
of

—_—
o

(2) ZAt

N

25

HO|X], https://www.data.go.kr/dataset/3034925/fileData.do(ZA4

IPPRE o] 24}

[¢]
:2018.6. 22).

12) SSHOHEE

A,



OpA
3

oot
ro
rior
oY

QY
EXE

= =

0> ol
o o2

22, g&, pH, DO, COD, TN,
DIN(NO3-, NO2-, NH4+), TP,
QULISIZ(16) DIP(PO43-), Si(OH)4, SPM,
EHT, Chlorophyll-a

od
T

0248 Cu, Pb, Zn, Cd, Crbt, &2, As, CN
UH=E) Yk, YL, i, CoD

Cu, Pb, Zn, Cd, Cr, 242, As, Ni
N]EI=ES S P

(=509 Co, Al, Li, Fe, Mn
O0Z24(7) Cu, Pb, Zn, Cd, Cr, £42 As

2, &, pH, DO, COD, TN,
DIN(NO3-, NO2-, NH4+), TP,

s DIP(PO43-), Si(OH)4, SPM,
e EdT, Chlorophyll-a
o-d
T

0|2F24(8) Cu, Pb, Zn, Cd, Cr6+, 42, As, CN

Uorstg(4) Yk, ZEZH, gstE, COD

Cu, Pb, Zn, Cd, Cr, 42, As, Ni,
Co, Al, Li, Fe, Mn

0|&24(7)  Cu, Pb, Zn, Cd, Cr, 42, As

13) SH=AH(2017. 3), TS ASHY 71- 2GS, pp. 5+6.

26

NN

2,88

2,88
2,88

2<

=

o
k=

28

2,58,

(5=

2,58,
(5=
2,84

o
28

o
28

22

ZAFEH

5071 EH

507 HH
2670 HH

2670 HH

2601 H

230 HH

23070 HH

81 EH

13971 4

13971 24

13971 &4

2270 BH



RI3 % AL lokoiy Tt & H 24

Cio = ESNEIE ZMAZ ZAMEHE
2, &, pH, DO, COD, TN,
DIN(NO3-, NO?—, NH4+), TP, | 2,5, 8, 14571 =
ote DIP(PO43-), Si(OH)4, SPM, k=
1A LLII=(16) EHEE Chlorophyll-a
i
2,58
R ey 297H EHH
‘T ng 2
e
=X 0|F=a4(8) Cu, Pb, Zn,Cd, Cr6+, 552, As,CN 2,88 3374 FH
adres(d) Yk, Z2EdE, gatg, CoD 2¢ 334 A
ol
M2 qermana CU PBZn Cd Cr B34, As, Ni, —
=13 Co, Al Li, Fe, Mn il et
WY s o .
M2 0iEd=Z4(7)  Cu, Pb, Zn, Cd, Cr, 42, As 28 A
o

3 it JAb-rHE Y d Yy B udd R
< NILFEET, & ISP ETIALH A F=5-HEd
c(afge ey, AE AT 3 A2 Aoz Al4). & Al
2HE fIRASHATS 28 AITEASSEE, AARIRA
H, 24BS dEAR, EESAE T iFeES dddE 35
7|8oA AAtEE AEE St Algdh1Y) 53] sjdEFEA
Tl A% & Al2H] BSHYE AR FRolH 2ARIERE &
AL &= Atk &, BSAHHOM = IR FSHT 4 gz =
<, 9%, PH 59 AEE Algstal I 9 ArE s/ &
4, A HoH= GISE Bot A== +EF7HAF(WQL: Water
Quality Index)?t #&HH HHF =0l & o UA 45kl A1)

14) 281 2/(2016), "HUZZHARIE et HEMA St A, SHEoHYMNLY, pp.
36~37.

27




H 3-3) HYHEEFYY F2 UE
ZhS | d8 FAH A U B
(N7]) i 1~33|7HK| 7| HO=Z AA|
sany Saseny maeany AP
oY=t 3A=X0 eE>Sl= 2}
EH%Fil'%‘ OHo%l'ou_l' o%l'o—|oo.ﬁ|_rOH_|_|oo gEg
o BIERIOZ - (E) HEEZA Y AR AE e
= - _ _ M _ 5 |
TC Ay (e sIYEAREYC SRO| ORt o, LoD T
SIREHE, SIUMEE PR, g S oo o
I 0jy3g TN

NERPINESR)

2) 7IHSSEHAISRIZEAL
(M) M= FX X 2AH EE
=7 FBEASTERARE FEIUE P EAS] AT HekE

A Akl

<, A7) Slstol Moz SguE J1E o
Oo]:}\gﬂ]ﬁ] ¥ (1)_]_-_/5_ ] 7]51__;](_/\]_’

B 24 & PAEA 712EA o
AR s AW, FPAETFY 2 B3t
3

ot 5 AR THPAEAY BY 9 wejof o

al

<

e A o2} et A0 A1l AT AAIEIL Jlow, A
AHE 2AF E4 Ame i HE A, IFEETY A, e
E

Od B 5 G EA Bde A% =7 AR 1o o] &=L

(2) ZA+ 213 FQ U8

TP A 2> A 102 A1FolA sHFeART o] BASY

15) Z7|HUSARHESIAAR SHO0|X|, http://www.meis.go.kr/rest/main(ZA1Y: 2018.
6. 23).

16) siFtABH EH0|X|, https://www.koem.or.kr/koem/sublndex/2377.do(HAL: 201
8.6.23).

28



M3 =l ooy AL X FH 24

PA71Eo] g3t Grstel AR WHOR PN ATRE
A NSRS T YS B B A7)0 et a2 gic
oheh F7h AQolA 201490] 71 BEAL AL Aol A8 ALt
29 AARAE AASHE, 20158014 202087 A3 o)A
nel gejER ol AR FEste] 2d F7]2 NSk, 202149
oA 20597 1 3712 AN clgolth)
LA PRAASTRAE 9ot Zo] AAER AN 7Rz
9 43 Agamm B9 AL Hol] W sk FREAR
AAE 2 AL AHow HE, T
=9 9494 BE 4B EE%A 52§

A AR RO A 4 =S Sk UH(EH AlFE AlsE

23l TSR AE, ABE A A1Fel M= © SHFEEA,
sty 2 PN A B 54, @ BahysRAE, St
15 SfFHE 2 2 FAFYE A AF 3 HYYETIAUA
THeL, @ HPYRIPYS) BAT 1 3849 ALl
gt o] gl ¥Fe vE = e LA 52 AR, © A=A
BEA A%, 29 A H AR GAIE A%, © 1 Hell G H
Aol BAg gfetel B3] 2AE W7} Arka AFHE A0R
SR o] Hsto] IAlet: AFS FTAPYHATRE

Ei‘i

X

17) HICHYERE 2 L2 2T 0| X, http://www.ecosea.go.kr/totsvy_condi/svyproject/totsvy/
totsvy02.do(Z44Y: 2018. 6. 23).
18) B2 X|Y: StA|Y, oFF - R WRIX|F, 7|SHE} UK, L SSMENA XY, ALEH Ol
al %EH 0|X|E le =
19) siYetasH SHO0|X|, https //www.koem.or.kr/koem/sublndex/2377.do(ZAH: 201
8. 6. 23).




(3) &3 ™HEHA

N FTFARE= 7GR ASERANA +HE AEE AT

Be T HHAI AR v Hyet & §oto] 5w sta QL

ok &, TSP AE, A7zl whet s Aol et A A EO
7 5 9oto] Y HE, HFVES 2 AXA A

B 52 A jFYHAREAAE 75 -2F5t Ut

& ANAHRE ST G AT T RAL REoA A EFS TN

02 Aotz T, AARE FEoA GIS 7|Hte = A=

AL, AMYE|RAL, SR RAL, HAHTRAL, T RAL, HITE

A

—L
AREALZ Ueo] 7t A 2AATHE AFHL ek

(B 3-4) FIRHSYEAIZEEA T2 U
ENT=TE ESVET= LT A
(A7) 21 1~23] Al
EIPILEIUES “E Y
(L) SRIZAL AR, ZHEHEA S
an | (59 © HUYEPA, SHB2 2 SiRKEel e o
sfor ot ‘3;' £4, @_EﬁEH;oraH%“\oH%,;—?—a L[Ef I'_‘T’; ot *o”EH
giy UEPIE 2 el sigusel M BE o dguEtey S
== ANOE o794, @ HAYSHYF EHL D 798 AL
Sn | AE 29I XSI1S80/20] RS D) > Sl T (HCHE
¢l SOl g, © HAEX|Q| MEA i, 2F dig FEL2)
2 A/} AN B, © 1 Hol LBl 2
HS ot E5| ZAFY BRI AN QIFEH= A

OZ N AR 0| Fot LASh= Ated

INI=HPSINESESY

20) HICHHERRELI2E EH0|X|, http://www.ecosea.go.kr/main.do(HA4: 2018. 6. 23).

30



HI3E =L Siof-olY A R FHE 24

3) =7} sHetMe7| 2L

(1) M= F#X| Y Z2H HE

fFAH 7= ALY E o8k oY, At fFS Yo R
g T, BIVHA7F 2 =S BES 5k BAH - AFH
2 mofE Zefotal Utt.2D) old] H7h= TegeE e, A24x
A 1ol whet sfkad 7] TE7|BAYS ot gy S
oRfstal A AMY
#e7|9hE FEAYEL it &
Z moolr] Yot YT ETHE 5 AL
7] 7|Z22A TR Q1 27t SiokAdy] By
A8}l Qlth.22) o]#st RUE H

EES
BB 39S 9 BekAo|n ATA 42g w-#aﬁm

o ﬂllo
mlo
4y
)
o,
rlr
ok
)
H
i
-,
o,
oln
o
oft
_,L
i)

(2) Z=AL BH FQ UE

27} Sotadr] mUEDL ST F2ust] 257 A
S Bgsto] Lejikat At 407} Ao] talol 271 7
WY 2A7E AAE T Qoh) =, B A9 2 Az 4S5
g 3

d 5 g, AsItY] 4% W= A, dek oA}

N
50
=

27) St 2%%:'— SHUAZY, THI2R} s 7| &2l7|2A=,, 2013, p. 3.
22) SHYM2|7|= RIE Q{X(0f 2t SHRtME|7 |, ERMe|7|, ZMM|7 |2 BRELT, SHAIG L A
ZAMAIRIO] =10 QI TR HStor S| 7| MRS o 4~ Gi7 | THZ01 SRt 2|7 (o) Shot
0 ZLEES HAlGH Ql= A= HOICH
23) SiUM |7 |EEHEAAE ZH0]X], https://www.malic.or.kr/information/monitoring/i
ntro.do(ZA: 2018. 6. 28).
24) SHUSAEL SIUSIARZIZT(2016. 11), 2016 27} SHOHM|7| ZLIEZI A 22| 89,
p. 7 xl—x

31




197145, Foite] 3¢ vhit EAAE, A obFk 5 12714
FAF A OR 22 kAl ok RAF qiAA G oR AAE
SaiAE @ 3] Zolzt 100m °l4 Y A, @ Bk A
1 7, ® JegEo] AF o]FofAA] = Xd A, @ BYH
opR AL 1 sjeje] e AF7)E AAT F s XY Aol
= 2& FEstoIof et
A1171(2008~20179)ell= 2ol 100m F3HS AA RARSEAL, &
T, Bl 2HRE, B4, 2%, AdMR, R, 1F, I8 4
AN, FA-EF=ol 5 1271 Aol Histe] 10078 FEHo= F
Foto] 2ARsE e ARSSIEoH, 4127120189 °olF)oll= 5m
W H F3he AdEste] 2ARHAL, EetAE
T &0l B, 25, AR 9 5 7 AT 49E& 5070 @
o2 #Rste] AR ¥ ol&stal §lrt.20
3| & EUHY AZ=e =7t siek2Er] metd gojge IR
Mrsto] AL WIZFEA O] /g €do] 57t sfqtaad 7] &

2
UEY 2AETE QT 4 YES shn Qi Hol EQHolth

ol

7

_

©)

o

il
b

iy
o
=

25) UMY 7 |SEPHEAIAE EH{0|X]|, https://www.malic.or.kr/information/monitoring/i
ntro.do(ZM: 2018. 6. 28).

26) HUMY|7|SEHEA|IAE EH{0|X]|, https://www.malic.or.kr/information/monitoring/i
ntro.do(ZAML: 2018. 6. 28).

32



HI3E =L ool ZAF R FE

HI

4
(323 3-1) =7} ofigtMe]) 7] RUEE Che X

YT ARt e

di il g e o S0l =s
s gt e
HHE ME2 e
AU ULE @ ® 2%

CEEIESY
okl BiZols @

HaME @ [ ESg-h
ME OGS @ e CEIE T

Lot
o Stz
I sz6E
B4 TSkl
CEECEEEE Ofet e "
HRt TS @0 off . 74 e
" )y MEHOIEE @ HH FRESSH
*JPJE%’EIOIIE!_ Olasifl g ¢ .H_ .gg%réjg o
IO ¥ PR Lo 5ol o
ol o 2ol of _ 4 i,
CEERETY | Ao o
== .Ig’\\_‘%. nk=A=F- LT
H=diz @ =.. }EM);|55H|:4LU -
sy 8e &= i

A= HYMY|7 IS EAIAR ZH|0|X], https://www.malic.or.kr/informatio
n/monitoring/intro.do(ZA4&: 2018. 6. 28).

(3) 23 YA

AYPATEE 27k bR EYold Y ARE oy
NEUPRA2AG B3] FE-BEST Yk B AxFelHE
BUEY $A FRIH 17] ZANPE, 27] 2ARP, 2AHERE 7
wate] jekady] WA @RS BAY 4 YT 1 Atk 5, &
=, A7, R, AQEE setady] As, BA, B 52
B AL vk 5 Y% FAH] Atk

33l




(8 3-5) 27} sforma7| BLIEZS| =2 L
EINET e EJVETELATE S
(AI7]) DHE 270 0) SFEH AA|

(BR-w#) TITAL A 2 2O 22 FA

i

ofiefetd =171 : Z0] 100m 7+ FA| ZAf, 127 RHE
=7t el 10071 &= 2&F Z=At ofiAre|7|
ot 7] M242& M12F  -27]:6m HRQ 2070 712t & MY 4 71 SYTYE
SUEHY G M8 ZAL 770 HEAEUQZIQ M) AL
ge7lEAg) 507 gE 2F ZAL
Hel) SAAEE, B0, =M, 2% |
2, 17 S

KZ: oYM 7|SSEEAAR EH[0|X], https://www.malic.or.kr/information/monitoring/intr
o.do(ZA: 2018. 6. 28).

E]
o]t AP 4] A FA= TAdTE Y, A5Z A3 wet A

27) 84 (2017), "HRFEIMIIS HAO| ZHIE 24} JHMEIRH, Sai AL, pp.
29~37.
28) SHULAE(2015), 2015 % HOPEHIAIY MRWEL b 301.

34



!

T

=3

o

P AeF.29)

°

L= 17

o

A

o zAlslo] oloh
- AXZ Al o

o

A

s

d o]

%
S

=k

b

o|al AA

3]

(2) ZAt

1

U w0 o
Al < Gl
nAF Z.._ ,_“w.uwm = Zu_ el u_.e
%l_ ,L_Lﬂﬁm_ﬁs
1%% __omﬁﬂouuL_égH
7AE H ‘_._mu‘._ ~ — _Z— ﬂ_L” —_ 1r_| —_ o —_—
— < o o o 5 70 " M T
uﬁﬂu. g U,E Aﬁaowu&d.
o B o xih,%@ LB
oL ° ol % o e S B o
@Mg - _zo_eohwzymeao 3
Tk o5 0o P e o &
m% ol o . M_.M = N M,_ w__m 1_]_,_ ) <A 11Dr| _ﬂm o S8
Leamdu 4,u__OQ]¢.__oL1rﬂu e
U8 H_ B o oF T = F ok N =X s
—_— o - - — L||_L|
qL_,_Ezﬂwu;oTﬂwl@&x»o %%
ewe iy m X A N ﬂﬁ E@ o | ..__ I B8r = =
— X B W ol — 5o ) __| -
B 5 o Gy %AH_T o RO %0
o P o o g < M v L r b
1Ho S oy o T % o T 5h 1
T B B - <N BN i
: o ulo Mo w1 Mo N Ir B ©l ) i)
ey o L TGS oF oF
[~ o of o i o ! o 75 < B° ol o
OM ﬂl ay HE N _— 1__1_ — o o, O 50 u_ue
zﬁaﬁT‘Tquw%éwﬂm% £T
N lo_L%Ebov_MoﬁLQwﬁi ==
Qg e ﬂ T < < X 0 T o <" g
WoE Hﬂ@z%liﬂ%ﬂ% oo
L ) oD % oy R s © B <o Mﬁht
v T B o] M X - B [k ol Nr e < S
< = = o o X T o & SRR K] £
mEnﬂﬂHEm_xo_ wgzommu%,ﬁwfﬁ 8181
P ~ e oo o B g R
SUNNSE o = = TR U oly © 5 ®
o ,}mﬂq% p 9l S s
B X B oo — KO o 0 88
~ K X L_L X > or
o W e T B __29
o m_mO 3o mor__&
Moo 00
w\ﬁ.w
™

35



o|t}.3D)

A

o

_T.IL

3

kA

1 NAE A2z Al4

(3) 23 HEXHA

1 A34x912). I3 & AJAERlA

2

£ Z7fstel A

ZEUET 23

2F4)

dzk 91

n

A
e

|22 ARE A3

e}

17 9let32)

9|

31) SiUAH2(2015), 2015HE SIOFIHIAY A2HR, p. 301.

AL

H|0|X], http://mmw.coast.kr/coastAdmin/research/introduce.do(

2018. 6. 21).

=)
=

32) iRt

36



HI3E =L Siof-olY A R FHE 24

QEI_|E1EI HfEFEI_|E13I o103
(9] P10 221N Dz, iz S CIoto| HH HHAIAY
3}, 2100 0| - TH 345 2 A2, IOHEA

HBS DIR| 9, SIOHEA| W3 5, oot

A 0|

At HOHEE Z|0|X|, http://www.coast.kr/coastAdmin/research/introduce.do
(ZA1U: 2018. 6. 21).

2) FOUEA MEfZA}

(1) M= FX| ¥ ZH HE

dA o ol A7 FAAo g Fa7lx]7) g Lo Z moly
of Al "] iAol ey diArS]o] SolAH
Aol Bigls A, gAY e TFAYeE &8 S o=
A, F71AE 23 = 715°] Utk A 5 FRIEA9] 7
A 24Eo2n FAEME Ay Fee HoXo] AXA H
oIt} 33

oo sjFrAtite FAEMZE 2he AHAAGAA 7S L2

AAH Oz Belsie o Bad 42g sl skl 20079
o rFAEA 1A 3 i’JrE'M B3 B (O]5} FRA=AY ol

33) 225 9/(2017), TSHULALEI0| ROIEA| AEKTARIH JHAIEIOL | TIREMOITE, K29 A1
=2 @%EM(M)O&I p. 1783.
6

34) ME(2014. 8. 27), 'RE|LEE FOIM B She0l 2L, BEXIE, p. 2.

37




[

JEDERE
A 3]

s

9

]

&
A A

100tk

=

=

k)

St

o]

to] FIEAo] of

°

_(');I

=
=

2 FALA

O

e

=

[e)

Q Bz
irh. chet 2

3

S

(2) ZA+ 23 W8

s

N
—
o) 7 Ak
u_.mmyl
g
S o
ﬂeu_l,IO/R
S
~ g
E_E__%n_:._._onM
™ el
mow <o
ooF T
noB LY
=
m_,lMMHc_om
e oF Ak
o Ty
n_.ﬂu_%%
7o Ao
ﬂ.w_mo_ma,.drl,_
#WHO_HM_*O
B W X T

a

Al

pul
H

ot
H

1<

A

=

T

Al ZAF A B8R

‘A]
=

p. 17.

A4, © AR
2olg A9 ole] ® t}

o

of oz AAE = 9l
AT,

Ie)
[¢}
2|
=,

pot

1

o

=
T

7

a5

=
O

o

=13

SHUZALE(2016), "PRAEA HEHFARHHEY

[9)

RS

oh(

(@)

T

[t
3} B
SR

@)

T

3

X
o

T ARE,

S

S
=

f

9

teg ojxns)
e

(8 A0z A3F 7 39 A}

A ZHAF oi% 2 F

s
g

=

T

A

W AI10Z A% 22). BHH A RAR] AH9oll= HEA] AA%
=1

s}

5
38

of
ol Ao B W &84 A7} @ A

=

Aol 94 9 @ gA9te] AR, @ FALA] %
=

A AH, @ BAEA] AAH 7]
A9 AF 2H, @ FALATE QA F R

At AAel, g, 4w 28 24

Al HpHo g

of
36) =



M3 =l ooy AL X FH 24

UEA FRIF AL o] g4 =
g, @ HAAE & 3Hv¢‘01, FAEA S &7 AR, @ THES
A = 013011 < HEC OE 7w 9%, 0 1

Feitte FARA dei2A|M FEE 2At7E FAEM F
TP EALE S o] 5 BB Uk &, MM, A4
of mah FA=A 9 I FHsig ] a&#]l HE- S flst]
A=A 9 I FHsige] tigt SFHEAAE 7=5-2FokL At

36) aiUAE 2Ol N SEEEAIE EH0|X], http://uii.mof.go.kr/UII/INTRO/index. html
ZAial: 2018. 6. 22).

39




(H 3-7) FRUEM HEIZAL| 2 W&

MG HE ZAHHUE HEAHA

&% $OIEA1 T8} ZA, PO SA] A}
() SIX|ZRAL RS B2, A2 BAEALS
( ) EH ;ﬂ]()xxﬂgol- 2t 59 AI—QF SYe] =gV

20Ic A

I} XTL0| 22 QK| 012, OICA 2 T
Rl RRlENE e e e BT
MENEAR HOE H1ar  loi| OIS SHO X BIIRSI SHE S T 50 y
o, GIAKI U ISP, PUEM 28 H o S

o HdHO

g, TZE9 g 3 0|80 et HE o IE

SoSE oy, O g0 Re=Me 2 3 0]

2 JH 0| LS AFBIO 2 A QAN Kbt
0] QIMGH= AFSH

INC=MPSINESTS)

3) MBHKIS(RISEX ZAY

(1) M= 3K U 2H 88

Mg Qd ARET, B, o4, uhl BY 5 L) s
AA oA HstEo] & = A7)0] 14
si7t wAgsto] ZulSo] A} Qbie AW 9Iek37 olof et

|
=7k olA% Z}"VH HE ‘:‘E‘ 33}% Heasfe] @l

Rt P asict,

TAARAR S A2LE AN AR
oF A% Tk TAHAL el A, W, 7 ] w3 B
(I3 AT A ol Fhe 2Aet] AT

3|
Aol A4EHL BA BT Raety e,

37) siiYAHR(2018. 4. 13), HISTH 22| SH Her, SHETEEEZ 2RIGHH , 2=At=, p. 1.

40



RI3 % AL lokoiy Tt & H 24

(2) AL B3 52 U8
Hogd 2 AAYANE, AGY A19% Adge] 27

o AR A 7% ol At A o whet o] Fol iy, A

o,

Q
b [e]
mho] ML F 24 AWsHe 2520} o)F WU 24

L UaAE TR AT 5 Uk

[¢]

38) SHOMME(2017. 7. 26), "KHGHK|E XA 7|F= S0 &5t XIE,, p. 9.
BHMOIME(2017. 7. 26), "AHSHAIE & 7|3 Sof 3t X|E,, p. 10.




AN AITE 2T TS

s o1&t &

£ o] 8%

i
ﬂAlO

)

—_—

ﬂ
o
o]

et

5= °]-&3H]

H571700] BFE ANAR

3} 40

ER

M UHE

Kr
ojJ

il

@ 50cm
® 80cm

12A12t
Mxx.xx 01:00

@x x.xx 08:00
®xx.xx 13:00

2XXX, XX XX

2R of)

@

5, p. 10.

B
=

2(2017. 7. 26), "MaliX|= X4 7|& S0 &St X|

2: YOI

t

X

(3) 23 HEXHA

wo] e A4
o] o chul o

9]

=k
5

o
[$)

EEECEES

EREC R

7

_wo_b

e R

ke
RiA

SRR

Z4AH
(=]

Jsp(

8 2015

&S RIE,, p. 10.

AFZEHO]X], http://www.Ix.or.kr/Ix/business/business1

: 2018. 6. 28).

e

232E

40) YYRHHR(2017. 7. 26), "MeHRI= 2y 71E SOil
ot

41)

42



HEAHA

00

o
Kk
il
i

KA

M
31

BN

Al

)
H
ol
do
[N
20 o
3 %O
E =
=]
< Uo
RO K
S
< Ko

<0
I B4 oo

1o

il

ujo RO =

FESEIN]

[s:

J|EZAL

70

gl
=K

i)
&l

H|21

>3

KI

- O
_A_uA

S|
(RN
A
e
A
e

NEINE
Qal
=
i

oF L Ulo
<k
\1/_XD =0 mM
I oF

10

=]

750
o
=

o) <
< K

il

Rz KK} EHN,

Loy

;20
i6d

iof0

-

10

s

<l

ol HEAIAL

k-

od
gl

o
oy
o0

opFE F5EOf Ut o] Aol

(H 3-10) HOoHY HEAAH T

Al

KO
Rl

==
1o

A AR

o
2
=

& B4 AR LA ||
=

Xs
ey T
ESESN |

x

A HE

s oY

110}
0
¥

2IAIAE

HEO Y2

2IAAY 75

HEO Y

1:2018. 6. 28).

ol

H|O|X], http://fms.Ix.or.kr/(

2) HrEMULNAR B

4

43



= A

soteaNe RS R HAIA
SHSHO R A H

SAHIHYE oo
ot WS QM THE 2 A A
CloRRI2| A A

niElpS|
EJJ—fa OE?‘:‘T DolEA‘IX‘IEAV\Eﬂ

T o —o

HYEALZE SEHATHEAAY

SFe, SepE B ARALSBE Heo] A Aeet B4
o Tet 24 HRE Tt} AZoHE 75 7T et olof
A2Re BAHGBAYRERA LT, P ETHEA
. ARMEISS Slreanel g, =
Yo, FYPRALY, 7143 5 A IEeld akse o
FAAARE vobsty FHNGRAARE EAste] HolHo]x
% o ode. SAPYAER

PRz 5o 8

20189 RE FF5A
Avjo] e} F4H-29
S &5l i AlAH
ARA AL EFsto] HRAY oF
A4 2oF % tolele] %Es} W Bato] Wasith B¢ ot
o] & JHE e

Z1ESFEH R, g2 7] FRo} B3] HYYHPRE 279
AHAYEA 24} A0S G820 At AlFshs giA A&
Aot B A ARAAE L AHPE A ZAMEGE ofY g Z7}s

44



M3 & = SRt-oHef

FAF D e 2

FAEA SE2A T HFAEALG Bt FJHO gt A
B3 752 ggsha gk
(B 3-11) SHUEIZMEN 57 HEAAL M3 2 o Yo
yourg 13 NECTREL FoHe
SIHSME TN 2 SRS SIUMEEE, s
SIQME 2013 T, Y, HSOAINSHE S SToIER SHRME
SEHPAAY (S8 2 HTSID AUMECl S0 O AZAYE, YD
5 OF=0l 24 HTS 9I 2E K2 S
SHotst7d=X0Ot Ol GHOFAXRIXI==X]
IIETEEC 2 T TIISEE Sysnne, st
wpigamy | S e BEEIA T e ne seoey
_ 2006 B, BASt HUBHHEHYMO| 4
PEEAIAY e 2 HAEE, T4
S e T
M HE HZ e
S i 0|83t BR0) THet
ol |25 o2zt Mg 2X35|0 I =]
offH0 |t 2010 I_|O|:I_¢ HH3] 3889, o_7|'EHoHXI' shelo|eso Ny =
HERAAY £ S8 BIIM A SO Chet Yol
I1Ese B} He)
712 SMOIA HZ IR HA
|7 | SIS DI 2 M AN CHEH] 242 x|} A ) _
WOIRSUE o PESMAN 0 DR GHL UE
ERCINPST 7|2t Afol2] 4RIQI0= F e 1|
2 HUE QlEluNo| HRERE B
SHOEM 7| B3 AT AR 2 X 3
- el DELTL TS X 2 stmars) 201, #
QMR AL oAl The B 2y B TIeE T S0
_ - = , O I2~
SarEEAlAY o, oENS s Al Fe gz 1ETC

A7 IS ME

JI2UHE 2 S

Nz olid=2(2017), 20168 = =71EESE AREA=(RL),, p. 262.

gle S:413)8 Rojol A 1000]



o] mzfjof o

=N
O

A2l

o
[o2R)

I AdAEe=z of

9]

=]
s

dnd Am

xe)

=
(<)

3

Z

c

Sk, 7]

2|49}

=
=

tod di=1l o3

HE dAs

o

9|

Hote] HUE

Al 2| AAEt] AxE&H,

fiacacR ety

A5l A

Xe)

ALAAR)E AAPER AT

E
(<)

7 52489} UM BEAR (14

FaLl AT o AR HA]

9|

=

o
Ho

P BA A A

A
54l

%

o

3

Jo

x

o

Al

ojtt. 2tHA A}

75

AHE|
—w

—_—

steq oy

AES

el

F GIS 7]

9

HE

ﬂNO

tgom

S|

2 Z7t DBR F+=

N

46



RI3 % AL lokoiy Tt & H 24

HE Ao 2 2, siFAL i 9 o8 SOl 8okl
o] AlLEEZ AMATNFHAILT, 71T G HAI LR, $4TA
FEALE 5 B JEALHT AAst JHE ASskL At

(H 3-12) HEY ANE YR SHAAY 15 LHE

NESE! HE

HT

OMENEHS, EEZ TUHE, SH4ZI0IR, L-B10{, LAl
01g), OIRYASH, YOS, +4245Y 57, 0152 5
MIHBANAY BN, AKQEEE, AHAIHEE, RSHESHYE, &
GlYAME) MBS, (RMMEN, ASTHSHIE, 202 713, o
3 O1Z, TAC 2YHE, XISH2Y0IY, TAXIUHL, oM S,
012 42, SfTR4E, ESA 48, K2y, B2
OJNMEQYE - SO S5, DAVIOIM BT, € NBA, OMEH2, 38t
NAREE) |, SR0MM(QIREE), AIROIMBIREED), 0N AL, £ 5
22 o BB, AZOLY FEB2, 22| 018 SOIYE, 22
OIURIATZ O ZUME, QB0 ZYNN, TAC TR, EEXE 17
NABGE) I, BEAE 12 SAYE, HOZ0| B2, OfQE, EEZ
DINRRYE, IENEE S
0N O TR Bt
HEAAY - 0iM YIRS BUER U 7|E Mty BE, SEAIR S
CRIETREEED
OIZ0IE - SYTZINAY, OHAGHAAR, EHTZNAY, ZHRINAR
TRANAY - OISAIE N B2, O HBAIR B YIXIE B2, OfFAIA )
(GHAANS) ARl O B2, Ol 3Bl §2 715

K& SHUSAIR(2017), T18EE 271 S} AIRAIE ), pp. 310~336 LI Xi&2.

47




g HA] 2 E(GICOMS), 3

s
g

et

HgaLst

9
]

= (GICOMS) 2+

AH
%l

Xe)

A EA|

=
O

A
Yoz FRH St

il
e,

=

o
-

< A AA
9]

A RA
ot g A

9]

=
O

52 el

stad 7]

al

O
o=

2} 3] WA,

3

AAZ 4=l A, oAz A A

oA Alg2te.

AH

AE=A &2 Al

A

F1, WebGIS

AEs

FHE

51

o

o}

i

oy
- ,_H,HL

K

jo

9gRALS HH ol§ 8

oz

Nl

i

==

o

48



HI3E =LY SHRr-oHf ZA

)|I'j
i
i

(2 3-2) CIOFHE| K EHA|AEIO| GIHA|AE! 2 MH|A
© ciotzaimEa Ay sy

HerszldEAIA-
clptEE Rl Aulx

etE e
edghta| XAIE Mulx

Lo s mel NHlA
ohEl| B2l Al }
oioHA| Bl |2

[eSRTE HE-AE Be| MHl2

e ZRPEME B2
= Zgcemy e
HEST PEB MElS
sh+SEEa e A7 Y BalMEA
M2 a2l HelA

HEHR|E MH|A

HESET} g2l Al
s Hislgel {

E=HX| gelMul A

eI Mu|&

2
2
]
2

etEol Mulx

E&WebGIS A|AH

ANz oliY=AiR(2018), "HHHEAIAH T ALY BTN YHAE,

&gt BlEA AEAAES RouA @% 9w AL X
@5 949 758 oIk A3 Aue FAnA g % A4

49



My M Fat
siFrAgd B RS Yol S, AMFYH,

At = St ST (& 3-13)3 At
H 3-13) 2103t B B3
e g

4 3 QAL QA ITFHEYS, QIBOIE, BiCH: U HITIRYY
LSRR HICHBARIFOIRI, BICERIRAOHS], HICHERIRE SR, 2]
# 9

sporojg | IS % B2 B0 91 O 7, 2, FuX _ _
B Y AR A EOIE(HA-IP| S), 487, D121t F2, 105
o B g
Ol LA 02 OILR] SREER], OL{X] FIAL, L] AL 2 9,
B Aol
A: SSEALARTRCOD), 8ZEMA(DO), FYH, WAL, Bittas 1),
THMEH, £RBT
RIE 2 R 24, HUERENE), SN2 534

HUHE  HESY L RS 42 B, HF, X7, TN, 9%, Ui, Y
SHIQPYS AR 2, HER MR, HIPYENE, BETHATHSYZ AL
SHPYS: LHETIN BB+, TN BB, HXIRI0 54, HXIR|
0l 42, 222W 52 U A2 2YIE, RYSE, HYERE
SQ7I= B Sor, 24, YA, HOHY, 4, SHRITONS
HUHYTARD: S EETY, AT, TR, SMKI

otot oy ZET YL FHS, B0 B WA 571, 3R401 4

S ISR, SOIBEHS 2 SIS T, NS 2O, AR ES

ST 2nme, RENSHINIHS, DEUAHSHHY, HYALL 854, 2

AZIA S ZAAE B

AR ALY, BRIt oig, A2 SH S
Xz 231y 2/(2016), "HYSTIZIE et FEAMA =L Ay, p. 32

50



RI3 % AL lokoiy Tt & H 24

H3E AHok-olfl¥ A R FEH A 2XH

ALEAAE Aokl Tt 219 AFS TA WE, 24 B
79 g, HEAA S0z Prste] 4H5) duugitt ol 24
of X719k Wel, A9 Fo] of 2.2 BRstel AL GE 3-14)%

r
of i
I 2

o, A B JEAAL} =9 £29] ok, AlF o] 713 A
Aol A o2 22 A% EAIF0] A

(H 3-14) Aol =71 ZAF FQ LHE 2

N RAFAPZ| 2 0 ey
=2 20O
RAsx (A7) ’ié!—ﬂ“—]llé_ﬂ He”“o” = 7%_@ = A_l% LK %_')\l )
EAf (%*%’—l)_’é!—’n‘—?—lxl,fé!#%'ﬂ, _’é!—’Ml_ﬁ, ’é!#%’—l_, e e U
T, A, 2l HsIloiUE, Tohdl S ZAL
(A17]) D A1
CIOIEA - (g Bilo] Z BN & QI S oloto] A psh oot
MEREAL  ©|0I2 7MY e U S, KON HBS DRSOl O
CIOEIA| Tjaf B8, HOMEIAI O] A}
(A7) 10Dt HA|
umy T G e s
AENZAb —_rn_OH:—| O_lo AEY, SHoF H HIRE2| _C);_|E =% °._49<5;|' =)
SIXMAIY H oSS, MO AR Y, TTES A E
2 0|20 & HE 0 HE BTE di” 5 TA
sz (AI7]) i 1~32|7HK] F7 |2 AA|
o (ER) HARFZZY RO T2t o, SHXEIHZ, of as
TOT YMNER PE/UUSIS T 0[S TAL
(A7) 91 1~23] AIA]
29} (He) SHAMENA - oL ets SHYRIHL ol Hd EY, 25
AFSHOFAE. © O SHOAHZ. R[SV I=Ee)
A oo oo spuaciao s 98
ESTEN = T8, dlcsEH S o ;04—'-—'—, oHo;o§ |'_<>o—|E
Hn 1 FEQAL XEIH5H 0120 Feks 01E = U=
MU S| g, ACHEKX|Q| HEIA g, @F gt &

51



FA I A FHO
S =8 (2812 28)

AR R BE S XAt

[yS)

ol

27 (A7) O 2HRI0H Bt AN M
_ (Rl U2
siotmaly| - (H9) BAAR, B0, B4, 34, 92, DR EMIER [ o0 o0
DUEZ  SOIMe 7| w2 FAf i 201
INEMPSINESESE
1. ZAF A7 2 XY

QAoH B 7} RAVE ATEOR Adsto] ol RojxA] L, ¥

d ZAFHIL 9
A ek whebA] Selubetol A AWET Gl AgHSoF T RN
24 A7) 9 A9 ZdolH 2 Aotow ENE

HA H= A ARE FHIA] Foke Al AT

2. ZAF Q1E-AE A 2 TH

52



RI3 % AL lokoiy Tt & H 24

A AR S FAA AFRFIL, FTYRFRAY, TP
ALY 5 FFANU 24b oY @ AHo] BEAT, 54 T
et % U /1Yo AH-BH UL £ 9] fRe] @
ohoiF 7t EA] ARG AEAT NS AT 25A] 23
Agsgolet. 2] T AHSF Frh 2AE BT A

2
uk 514 Ago] BAolets A, 4% SRIAT} gk A, Bl
AT REEO) SE Yo Ak 5 A A9 2A7 85
sto] el S 2] A QFE B v 8 Y] Srstx 25
o ek

whebd S QAgh-sloF 7k 24k9) 750l T o] BA| 25
7] glaAE 2ol Bt A B4 Axets PRy, BT 5

o

A AeziE dd Ad gH a7t ek

=

=]
o nin

ol
di}

3. XAt T3 MEHAR 20 200| M

ARt =7 ZAIA Al EE ARe A% 2, HeHA
HgEUet 5 ZEARIES okl Lt =RloAl 371, ASHL
ULk LY =7F A= ARb-sidEgE B, Y - s FA
BiAl #e] 5 A5 AF o] 8% ARmE FET & Il
AA Q% JH7E BET A-oltt. AF 5o AA| Adshe A
T B o A9S et ERF =lo] AMA]- A, fofislY
A2 9 o= st A fdet Aol ¢ 7ol =
g ofo] AT & Q= FEE FE5| AFsHFA EokaL Ak

wtebA g7 4oz HAEE A3 =7 RAN A s A

ZHE A1 4ofdhs FWle] 2.8 wofehal, 1 5800 S HE

53




O O [e] lE
Sk Qlth4d) &, EEbd ARl = 0] W5E £oflAf 22l AWl &
of, &4 "yolg &8 FH &% =

43) HO|HX[AIEHT} https://terms.naver.com/entry.nhn?docld=2075729&cid=42152&cat
egoryld=42152(ZA: 2018. 6. 28).

44) 28422012, 12), TADE 2 A0 = FOIN AHEHA DM | TSI X|ANESIEE|X|),
153 H4s, SHERIFEESES, p. 29.

54



M 4E =2 AR

-9 A8

H1E =W Ak

1. SHYM|7| ZAMS)

1) =7t SitAg7] ZUEE ZHiY 2

=7} st 7] BUE oA mHtY AH|AE o]&5to] A
A7E AR FE, Sl 719l 2F)7] HUHY 24 23S 4
g & 9lo] sfetad7] A AFE FHeo] B 4 YEE 513 Ytk
& AvlaE e A2 GAE S50 A B YRS AEsial

3

E
24 27 BAT 4 YES B}

(1) 239!
4 ZAATE AR Y D ZAA G SfFoHe LS <)
45) O1Z2] 7| ZA| B3t NIRRT 2%, H2ol%tS.




gslal Sign In HE
ojuf 3} AT} FA
A=

2 Fesh 2R YYshEoR AL,
ol ZAFDA], 259H, ZA o] 4F0E

(2) ZARIE HE 2

AN AR A9 BN AR § 24 R 221, 2
ARR) B 7L, B B, 1A, B, 24 Q2R of
29 9 B Ak, 2ANEY) RS 24 o]Ho] 2
Stof g

(3) 2=7]21 My|7| ZAZn} =

93719l 287 2AE A FHOIAL 2R/ Sepage)
% BA% AAFY A%, K29 A%, 7Ie Rl stel A E
L gt 93719l 2dvl9 Fa Bekad Fgo] AFOE
EREIE

56



M 4E =H-2f AliEA

(Od 4-1) =7holitMe]|7] ZUEE =721 M2f|7] ZARZD = oHH

Vewmg Joe - o X
O 37122 x

Vewng low ] X
O 32gsey?] - x

& C ©2101206147.. Q ¥ & : " C ©2101206147.. Q % & B
oHak_1(0~-5m) o = o1 (0~5m) ¢
Y 2A7_WE, 1B, =B, R E

0 R 0 kg N 0 +

A5 _=2as -
A3 g2 o

qHEY

{ HHEY
@ 0 2 o (3 g
0 7 ) kg
sy e=_%fal
213 _88+9,49526 i o @ .
- 0 @ +
EER LIRS PERT =
- 0 * N EY
2|3 _2}o]E 0 74 0 kg
- 0 +
2|=_7IE
o, Y, F A I
21F_otd, AR, AP . o @ *—E]
- [} +

A= =7t ofietre] 7| U 2HI 8

(4) SLH7I 27| ZApZE o4

=71 237 2AMET Y —‘?‘—E—‘l =71 EStaEHY &
FA 44E 59 M, % 59 Mg AE Ee dYstd
W7IRl 28719 33 EetaE SO X}%Ei FEAE. ot
upRjEpe] A RA AR 710 RARS E9F5te] AR
o] QA oltt. =AM YEo] UL ta HES 29 F
A ZAZO Hig dEsidoz Mg, A JgE JHE
Al A7

»

4
(E

i)

57 N




(T 4-2) 27} sHora]7| LIE{Z 2UH7|Q1 Mal)7| FAIZT} I S

Voumg ew u} X Vomgle — X
[ I7tAekez] - x O 2rpera?] - x

& C ©2101206147.. Q ¥ @ i < C ©@2101206147. Q@ % &

QHt-1(0~5m) e B SH-1(0~5m) 19 o
. y : y -

Rllciinistessestecticeintazasd

e
L " 0 ke LNE ®
0 0 ki
i EY = .
@ 2 L3E) kg W By
0 0 kg
23y
889,24 78,1288, 07180l E¥ 02, SUBEHE7|
0 @ sy
2lolef X ; . ;
- 0 +
- 0 + CEAR
LT QAttachment ®
0 + B
o2E <od @ TS

Apz: =7t ofietrd]y| 2UEZ 26t @l

(5) ZAZ 2%

AL 2AE AT F RAERE Qoo 4nE & Urk
2, ZAPE 2 AT g 93-F 71908 80 s, BE
AT BT HA 27 A% AL B 5 YT, XA F 2
AR READS Bt JZET S Uk DT A HF
Moz 2L 4R MES SYshd BE 24 Au} A A
S50} 247} SR,

2) oHtAE7] YUMZEAL ZHIY

A=A sfiek2e|7] AA2AMS] B ot 4L o]-8sto] XA
A7t ARG A, ARG 9 RAAAE HE ZAYEE

|/ 58



M 4E =H-2f AliEA

Jejstown sjotadly] AR 24 AnE Hedt - YES o1
ot} B AElAL thedt 2 PHoR 2 B RS QY

I 5 U=F Sk ek

(1) £7) &k T4

AL Sjeey] AAZA Bote gl HEE P45 ofn)
A A% A Asho] YREALE 7] S 4G AN} E
Agict.

(3 4-3) =7} SHetM|7| UR|IZAL Z7| BfH

Voung boe — D X Vewglle - O X
‘[321‘><\D%'x7 4[321-><\ﬁ%'><7
< C | (©2101206.147:908.. W W : < C | ®2101206.147:908.. Y& W
TR T e

o

2018\ o oh2al| 7| 2LH| A} m

ZAL AR 2wy uisix

0|7
oL kiall

A= =7t oMM 7| LRIZAF 2HIY .

59 N




(2) 7I1E Z=ArZL X3

B} 7] S AR AAY 39 A9 Aol A 2ok
BuE ol & Sl | Hobt AR HEE Festa 7
& 24 Aol e AT NS I 5 9l

Q) ZARIXI X1

ZAARE QA 2AF AL Sjoto] 2ARE A8S Aeich 24
A9 A8 @A W HE AdstAY E4 Ao E YHE A
ot = 744 wr4o] gtk

(O3 4-4) =7} SHOHM 27| UNIZA} ZALRIX] X1 SHH
Vemgle X Waung e — o X
'[‘jzw-x\lji'x_ [jz1-x\|j—:.'><_
<« C @ 2101206147908 ¥ & H & 3> C | ®2101206147908 . vr | w B

2018 o ohA~ | 7| A& E A

ZAp AR

JEB

Rtz 27} QM| 7| LRI A EH}OI gé!

|/ 60



M 4E =2 AR

(4) AR U FAKIE 22

T 2% 9 24N QY FROIN 2ARE 2AR] 49,
g 5 QH AS YLt 24N B4 Ve
5 24N 8BS AY EE Jed

H
:l>
N

~
o
o
£
i l;

(% 4-5) F7t UMY 7| YRIZAL ZAIKL H AKX HE 22 ofH

Vewmg Jee — (] X Viewmg Joe - [m] X
Danux A3 x Ba2ux X[ 3 x
< C | ©2101206.147908.. % & i <« C © 2101206147908 ¥ & i
- 3
m‘ @)
EAT okl
ZAFUA ZARR} B
2018-01-01 13:56 ua
. EAME 4Y St
T EE]
AP} o o
@ (a= LHET
e
255 c
ol
@ (o= @ (8%
o
TE e @ 53
I %
[k < 5) |s4zas v
=9 1 713 e
58 v 7 e v
25 20j (MUY
segs M ® (2=
R R %

Ktz 27} GHOMMY| 7| UR|IZAL 2HIQ .

(6) ZAPYE U

up g} t 2AAH A9

2 AR
ot A Z, F8 A7 EF L 24

SEL

, 299%= g, 100m +7¢
45

FAFIEE AY B

61




Yaung b
w @
v

D=
20180101135653684
n
)

]

C | ® 210.1206.147:308...

FA

[ PALEE S
72 M|

TR MY FF

&
&«

L]

H2rAr27] 2M|Z=AL . 4 ofH

v

[§)

w @
126.82837880000001
#3 0|0|K]

Veung Joz

(8 4-6) =7t

20180101135653684

™
C | @ 210.1206.147:908.

7ot Wi 5

e

20180101135653684

B 21 x
37.6277873
DR Y
FR 27| EF (1)

ZARIY
oHE Hd ¥t

UMz
Lol 1
100m 7

.
A= =7} oMV URIZEAL 2HIY E.

ot

i

[e]
(e}

STt

°

28 A7 A%

L=
oA Az

o]

A==

[¢)

Al

= =
=1E 5
X

]

A
il

&
!

1t} 201799f oHA

AR

(@)

A
nn

St
226,387710|H tEE JR7|3 XA}

137

A
il

=
=
L

| N

ol

ol
oo

oA A9 At Ert

4

ol

oF ™

62



M 4E =H-2f AliEA

= Mg L
oE A N B Y 2 2 SO 2t 7 ®2x
-t QMY E512 AZE StAlM
MEOIH LHINER B S
CHEOHM I ASE DIME S
o pm gy HEEEESIES S
cAld OHH 1 OHIHE 39 7 5
c Atg| OFM D ALO|H OH, 42 S
QY QI : SO OIZHAIM QI, SZHOHH S
ae AT LIS S HE M U IHM
= s HE 1, XXX S 2Y 7= X2
Alx * (20174 MA|) & 226,38771 2111 T4, 226,152 *{2| 2tz
» Ol Q] O AN JHA
ompn - AHHE Q4 i
s SAPIZERIE
AlR1ejA
GIlAL AR
O vaxe s w4
Ha oy 248
_ 156,091 3,061 153,030
o 512
GilAl

S 21+

2ol g FE AR i, QI EAL S

A= QEMAME 1T EHH|0|X|(https://www.safetyreport.go.kr/#main/, ZAY: 2018. 4. 9).
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PYAAN et 718l 7 A&H WSkE BASL T A%E
w2 YAz AAel] o) AAET ULk YR s A
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4 o off o rE g
Hu)

E 97 3

o SgusTe A7 BUHYS PPERL, PRI
N9E A4, Y] Bx A, 29 NLAS 8% 5L 24
shett

46) CAMX[EBHUSAER(2017), FASE A SHUE ST ARIZLEHE ZEE 1A, p. 7.
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EEBE M, pp. 12~21.
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19 BUE AArislo] S48 AL 4 Qe 7157 Fol. A

H e Selvet 177) A4 AR TA AT At A4,
AR 5), A EAAE S} B vhd AR mUE Aelo] 4
89 Agolch4)
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r_u.,

4, ofjI=| ZEA}

sfute] AL S84 ehat ojelo) A% AdEE Ao
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oA B AR AL ek AL A U3 A 20
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wizk BUHPGE)eR FREG. dvte] ZUHY A4 29
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FEAA} WA 2 TEelo] Qrka B 4 Uek4®) shuke) @y
B AZT Beste] siutel ZAYN AR, 2EE, ZEF 5 9

FE O{N

ozi

47) https://impactchallenge.withgoogle.com/korea2016/charity/ecohorizoninstitute(Z
Aol: 2018. 6. 25).
48) SiYpAR, T20173 SHIE| MGHLA] SRITHA ), p. 13.
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OfF| 20H ,, BEXIZ, p. 1.

49) YHRITEL(2018. 3. 19), P25 T 7L O[H J2H,, HEXE, p. 1.
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ERYTANY, HRYRA L % shel 4g 4R el 71y

PPARY BF A A2 L G A P

A 5 oAl BAE BEL S A EE QR SASHE &
oA Ego] i Aul2ast ZPHE AL GAR BREL v, 5
FAHASHEHe} o] 7]E H(EyeMobile)?t SEF o] 5o #ed
a7t A9, 24 AZRRELAFPE 5 AZH A4S 93
L g drlofgos ERE A0 Halth

(B 4-3) 20174 SR A2 I3 gt 23 o A 21
M 712y oy
2YHYE R o2 =(&Road)
FRHSEAL QEAEEE
Qx| R e Sar-CULIES
FEPASEIBY S UEES
FRHSZAL OrF

50) SHOFME EH|0|X|, http://mwww.mois.go.kr/frt/bbs/type001/commonSelectBoardA
rticle.do?bbsld=BBSMSTR_000000000015&ntt|d=62478(ZA4: 2018. 6. 25).
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HH|AE 7|2 A=A
SEsMESERE FolotritgH
off bR EyeMobile
= R Sl SAME L SIFX|QHY
SASOEZAL B H OIS
=EofyetEat MaritimeMuseum
THAIOl & HASHOEDAL BPA-NETSmartLogistics(SAHEt2FI A}
oSEsMEESER HUHMAMO|ZHH =3
YA 20| H
off R oS
7|04 et Cle) HAZENMHIA
et Clee) HR=A8E
off R SHURHHS B
Tothy 2 $ﬂ§_,“:.'_f:g)__kf; BPA%;H{AQQ
el EES GRS Rl o Of o
= gAkety SMYEEZ

Atz HOPME BH0|X|, http://www.mois.go.kr/frt/bbs/type001/commonSelectBoardArtic
le.do?bbsld=BBSMSTR_000000000015&nttld=62478(ZA4: 2018. 6. 25).

H2E =2 Ak

1. 0= Mycoast5)

nlgo A= W& Sl AlRlo] A ArAAsl, shg2re”] 5ol o
3 71ZstaL Qlch AUIEE 9l ‘MyCoast & ©|-8dtH AMo|A =
Aole 2 25(king tides), Za(storm). d4(flooding), U2 7]

(marine debris) 50 tal AFXS Ho] A& o QUtt. AJHlo]

51) YXIZ, "HAMSNE A0 ADEEOCR 7|F ), "KMI HZFS (Y4, 2018E M2 &3,

pp. 79 £2E o3(%tS.
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.

AT WSk Fstate) B
ARg ZEHA St A=
South Carolina, Connecticut, Maine, Massachusetts, New Hampshire,
Rhode Island, Texas, Florida Soll4 €-&%1 St}
AA7EA](2018. 9. 6 715) MyCoast & &85+ °F 2,565 0]
7¥sto] 6,565 79 HlA, 19t 2,2049 7§9] ARxl-E AgATstodct.

o
i)
ol

‘MyCoast' ©f] &8 AFS A}z

M & FHZ FAsks H 7]

|

B

=

(O8 4-9) AZIS0| B2 AOKGH(King tide) £t A GilA|(Rhode Island)

Ri2: BIS, TOIRHSHT AJZI0| ADIEROR 7|2, "KMI 2ZHSSHEIIAA ., 20181 RPES,
p.8(¥E: https://mycoast.org/ri(ZAAY: 2018. 2. 14)).

AlHlo] ‘MyCoast & &-&5to] AFAA3f, siF22 7] 5ol et A
A2 A2EsHE ARlo]l Hl Al A Hof oigt 24, 7|14 o4
HlolE7 F7tEo] HuA FHZ AHdE Hids 3d F F7
FAz ASH. ‘MyCoast & &3l AHE HiM= F FF7F At

F9FA(Coastal Vulnerability) & AAAsIE H7lsta of-3-5t= dl

712AtRE BEHT

u]=+ MyCoaste= AP ES S-831 A[Qla
H|-8- 8 74 (cost-effective)o|th. ARIEE &
71719k 71e2 BR7F A dste 4% A

UE ERE 75 Ak

)
(e}

12k & % glon
1% mo, YEYS

o] HA oA

_|\I

S
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P

(dE 4-10) = M2 M4 H1M 0|A|(South Carolina)

E Ashley Ave | Charleston County

Storm Report by

A Damage Reported

09/11/2017 | 5:18 pm

(3 hours 54 minutes after high tide}

aoasa

Weather Overview

>

Wind Speed: 31.7 MPH

Wind Direction: 101"
Temperature: 77°F

Rainfall (Calendar Day): 3.77
Rainfall (Past 24 Hours): 3.13

Tidal Overview
Data from (8 miles away)

Water Level: 6.2' (observed MLLW)
Closest High Tide: 1:24 pm, 9.9' (observed)

A2 GRS, THORHSHE A|TI0]| ADIEEOR 7|2, 'KMI 27tS3HEHY441),, 20183 M2Es,
p.8(Y2: https://mycoast.org/reports/33870(A4: 2018. 2. 19)).

(E 4-4) 0= Mycoast 712

= N
25 A|BI0] Hotmta| Mzl 2212 2|5t 7|x X2 AAH| &t

It =X 0]= South Carolina, Connecticut, Maine, Massachusetts, Florida &
* XIIRHBH: Z4(king tides), ZZ(storm). Zl2x(flooding)
AT CHAE © BHYAM| 7 |(marine debris)
* BFX| MEH(abandon boats)

]

s c 3 PBEE P E HUSHH 246101 ALtF 2 (Coastal Vulnerability)
=< = B7IoH e A& 3 ALY Al
%

* &OIX: 2,323
HY <HTM:6,353H
o ARl 2 11.824
QIMEIE - ISHK|S F2I}F AL AlRY
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B HE L2

MyCoast.org

Blue Urchin  Weather LA R 2 &

HE AR

At=: https://mycoast.org(ZA: 2018. 7. 9).

2. Global Fishing Watch52)

_[11

229 74 HA|(Global Fishing Watch: AlA] o]& ZFA])= AlEh
5327 A] (Automatic Identification System, AIS) HI°o|HE &4
S AlA Hite] o] PE52 EAISHF= FARIET F20] Ak A
A A7) EFRA(Skytruth)?F SFE A 2A]oFHOceana)2t
A dElsto] 229 uA HXE LSk

=229 94 HA e AR A&7, FBAdS S5t
T A4S 7SS A B4R Sty 22 04 HAE 28
s B olAdE2 Al Z2T o ok AE 2710 45 ofd 5

E 9 3000801904, @A o 7eho] Holt}.5)

52) http://westcoast.whalealert.org/index.php?page=about-us(ZA4: 2018. 6. 26).
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(23 4-11) 222 I1Y fXI(map) AIE 21H

9,950,823

VESSELS

LAYERS

FILTERS

ar A May Jun  ul

OCEANA SKYTRUTH Google

XI&: http://globalfishingwatch.org/map/XI2E HIEIO 2 510 XX} ZH(ZAY: 2018. 6. 26).

229 4 YA BARE P LoFH oD ool of
P& 374, A E2E EAT 5 A =]l FZole=
2249 14 927 Ate vhatel gisk WY ]9 7182 (National
Geographic Pristine Seas), 2~710|EZ A d5k-Z] st ABiEE
gel, 729 AT SEUS 2EoR A AA oPBES LA
of THYE oJBE AEE AYAALH ol BE AwE

s A AA siFY 55%7F olPe® EEEHI U2 FRIst

[e)
P, o YBE WES FUI} 2 EoE, FAH A9 Fe

53) Z|51(2018), "HICI0E 7|2 O{YEs mof: 22 1l X|(Global Fishing Watch),,
KMI 2258, Ma=, =t EH, p. 97.

54) 51%(2018), "HHOIE 7[&2 K{es Mot : S22 Iy YX|(Global Fishing Watch),
KMI 2258, Ma=, er=ch-t7iEH, p. 98.
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& 4l
= 03732}% U]?i‘:}. %%, 29, o, dE, = 5 5 =
s

(2 4-12) H AP O 25 21 2 =X

A Total Fishing Effort B Trawler Fishing Effort

Net Primary Productivity [T T —- Fishing Ef
(mg Cm? day™) o 5 10 15 20 (hkm?) 0001 001 0.1 1.0 10
(x1000)

XtZ: Kroodsma et al.(2018), “Tracking the global footprint of fisheries,” Science, 359, p. 904.

AR5 A EAFR|(ALS: Automatic Identification System) 2 o4l
FA A AE-(VMS: Vessel Monitoring System) FE&= o4 33
gz AREHTE SHAITE AIS 9 VMS7F 2 g o] Adof AR = ]
A2 A1 &elo] ofFot. =itk YRR 524 ] A2
27] gZo] oet fHAgstolA FEE oA YA F34
AZE Aetk. AL AR E oj 4o A o F7E AIS &2
& IAY, E3E HAE Histe] g3 & g5 it
ARHAQl YA FAL oS BT 4 AUARE, HolE 9] Hto]

= v
P93 A Sfee foR WY 9AE BAT 5 Yk WAl 9
—L

l‘> L2 do
Wi

l'E 04.4 09.4 e,

A}

O_u
é

1

B
& o]
7ol

28

MS A

<
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Radiometer Suite(VIIRS) AlAOA =3t AZRE F4 BlolE (low
light imaging data)= o]A2] Y& ©A|sk= Ao] 75ttt NOAA
9] Earth Observation Group< VIIRS o] ©X|9] o7t A =& +=
sto] A|5-2ket.55)

(O3 4-13) S22 Ol /AR 02t 01 BX| K| oHH

| 4852431

X2 http://globalfishingwatch.org/research/viirs/(ZA1: 2018. 6. 26).

12Z&L 7ggct o] uElE&o g VIIRSE gR|H
VMS7} Q= Agtoll A 2Ae 7hsAo] ks A& ERlgich A Al
Al #‘3}8 OM% | Jol5-& AFE3HE VIIRS oA &4] Aat= of

55) http://www.astronomer.rocks/news/articleView. html?idxno=81805(ZA42!: 2018. 6. 26).
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018. 6. 26).
57) NEH(2018), "R2| S~LHYElH| Hal, BIEI0E E80=,, "Ocean insight,, No. 3, p. 4.

56) http://globalfishingwatch.org/press-release/tracking—fishing—from-space(ZA4: 2
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3. Whale Alert58)2} Whale mAPP59)

Whale Alert¥} Whale mAPPL 11 &#|& #&sto] A5ty H S5}
7] gl golr.

(12 4-14) Whale Alert?} Whale mAPP g}H

“TTiAIRale Alart =
e M

Rt=: http://www.whalemapp.org/(ZA: 2018. 6. 26.); http://www.whalealert.org/(ZA:
2018. 6. 26).

Whale Alerto0) 42 ZjzUjotollx] Aoz 990 A3t 1HfE
B3535l7] Yol 7= At oS 7] % (NOAA: National Oceanic
and Atmospheric Administration)®] 3j¥F<AFHHNMFS: National
Marine Fisheries Service)Z A%} &&o] SHBE N4 EF 1719
=2l Blue, Humpback, Fin whalesol| T3t 9 U2 &I}, 1988
W} 20129 Atelof Ao} sfietS whet Aojk ¥ upE] o] 117
7b et S AFLE ST A A= 243 AT Aol
108 o]} &2 4 Uthal HI U

Whale Alert 2 &5A 1L 542 AaLsh7] Asf L= Ao

58) http://www.whalemapp.org/(ZiA4: 2018. 6. 26).
59) http://www.whalealert.org/(ZAM: 2018. 6. 26).
60) http://westcoast.whalealert.org/index.php?page=about-us(ZAi: 2018. 6. 26).
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F2 o} A, AA BEFA7F Whale Alerts AREStt 2 HE
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(geodatabase)i A&t 2L gAro = 3t BA WA =}
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FAAZITE Whale mAPP AFER7F £33t HlojEl: A & 3

61) sHAIEHK(VTS: Vessel Traffic Service):
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(8 4-15) 7|Z ZAL SA1} 2HIY OIS 2|AH|0]4 QBT 0] A

Sightings. Tracking
and Phatagraphs

Select a category:

w = = ?

Serall v 0 duenle:
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;
[E—
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v |w - v v v -

[

Figure 8.4. The traditional form used for data collection (left) can be replaced by an observation
form in a mobile application (right).

A= (9) Lei Lani Stelle and Melodi King(2015), “Whale mAPP: Engaging Citizen Scientists to
Contribute and Map Marine Mammal Sightings,” Ocean solution, Earth solutions, Esri P
ress, p. 157, (Of2f) https://www.nbcbayarea.com/news/local/Whale-Sightings-There
s—an—App-For-That-224653301.htmI(ZAY: 2018. 6. 26).
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(d2 4-16) & 01227014

Why should you get involved? €@

How you can get started? g

Figure 8.6. The animated home page of the whalemapp.org website directs the user to additional
information on the project and ways to get involved. imsge by Whale mape @ 2014

X2 Lei Lani Stelle and Melodi King(2015), “Whale mAPP: Engaging Citizen Scientists to
Contribute and Map Marine Mammal Sightings,” Ocean solution, Earth solutions, Esri
Press, p. 159.

gloje] F42 A&7 $85HA 1T Aot oo wzt
Whale mAPPZ 7F5%t FE 9] HlolEHE T & A=E Thfet
Z 27} FA cH(Stelle and King, 2015, p. 164). QFEZ0|= o] &g
Aol o] IS Holy £ FA2 AEAREAE AHESt= A4
= 7|8t 2 Fon SFEREE A EEZ v kA
T HolHe HotATE ftt B4 HE7F xotHET EI
27 E 58 AR A AHEAE whalemapp.org BARIES

S9 523 0 A9 5 otk A AEASL FYE Lot
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(3 4-17) 3 CoastSnap G[A|

X M= LHE

Xt=: &% Coastsnap 27 YIH|O|X], https://www.environment.nsw.gov.au/research-and-pub
lications/your-research/citizen-science/digital-projects/coastsnap(ZAL: 2018. 7. 9).

FIPHES AEES HIAHY AAH 7 950 %
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Xt=: &% Coastsnap 270 YTO|X], https://www.environment.nsw.gov.au/research-and-pub
lications/your-research/citizen-science/digital-projects/coastsnap(ZAi: 2018. 7. 9).
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(1% 4-19) 3 Photomon &
MIE LHE

R 710|E AR TR 2E

T e wsoem o -

Photomon +
WMain Cffice
Bl o ora s
Geraldton Dean Straet
N 2014 12.10 193713
E Geraldton Dean Street
B e merzmresnn
E Geraldton Mark Street
Ei Geraldton Mark Strest
Nty 2018 1210 103221

B ceraioton Midasia's Bsach

Guide Photo

X2 F Photomon A7 YH|0|X], https://www.nacc.com.au/photomon/#sc-tabs-153353
2038232 (ZM: 2018. 7. 9).
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