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ottt SFE 7H-El YEYIA EE wjgslr] 5t 7| 7|&2 o2t gt}
= 300HE HH7} & 50000]A o]l i A
= 100 E #H7} Qle 25900]A o4 &4

o W AW aAele] X Y 9 eEAdolA
n YE A 9 2] Ao QIASH AH, 3Y 9 QE Adfo]A
(B 2-6) 559 #Y 7|&
ey
TOHE Y iz o2
(resource)
A e 300LE(f90m) HIHE 74 ~
(interior forest) 50010]7(2F0. 2k) Of 4
o 4 MR 3 omiag map Ay | P00 DIE U AEE TEEA
(adjacent forest) {5 e, S00KE 018 2272
adjacent forest JU N
ofd Fe|Ho| sHEE B2 &Kl
= 100LIE HIE 74El 250101 Of/ | 2|0 o Hge & UZ. HRY
(wetlands) ZA L4H] 500IE 04 SaE I7] 7180 S=0E 220
EAgl0] =t
H22 FHE ML K= QX[o
1004 HiE 2oy das olE2 WHHEXl= LX|2
: - QIS AP o|HE Sol= Ol AMEE
(100-year floodplain) ~ oo
T MO

DR} 279} YB3t SHolH

(Tier Il streams and other - T SRR TS| SO et

Faloe] LMAIt BYE
high quality waters) e 2 vt agd
RUE ZdERZXY SSPRAE 3T E= HEAVIEY

(Sensitive Species Project | ¢ MHELE ¥ SXIAEE & | MAKIE e ofH0| ZETX| o2
Review Areas (SSPRAs)) SSPRAE HZ|HE 2=
ZAE 300LE OAQ _
A E"Xll@' 9] o gieE), cAGHOA Park, | Xt 2218 DNR Xjei2 5i Bt
(protectedjangs with g | SE2HOIAERE 02 WSSC, & | F2|H2 Jefd. HoXAA A1
"o , | 2 7H2E 2L QEAHOIA T To BEo TSGR o2
minimum width of 300) e S ol =T Al
20 MEHX|SE TEA= DETHES JZIoIm2t LHOj
(targeted Ecological Areas | 9| AR 2 SXXIES EE U= = M HEXFY. =0
(TEAS)) ISE(X] &2 TEAE F2|HE 134 E
OE ae 7 _J'Q_O =XF ot X
= 3109} ol FIE[0] i 7I2E| 512 7|8 55K e &
( NP ) sl W CAtO2 Wyt S|E9t
state hubs aE ba Jacent FEHE ojmEt [ QIFEH FI2E|Q
county hubs) HEST T8t Tas
JEUE Y B U S 0|23t EXO|E & YR = URAR
(existing buildings, parking 7tset zlthet M2 TSI | SH=D| 59| & E= 712K
lots, roads, railroad tracks) STEEX0 XY O S

XtZ : Howard County(2012)
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I 5|BE AZsk= A3 FHolH of7]ol= JJMT‘H 2 = AEY o=
o] st 52 AT sk 1AM (upland area)’t ZFE 4= At ZH= Ha Yy
7F 1,1009 E(2F 330m)Q! A st o] AL 7+ Hoj 300!’45(‘1.k 90m) Ho]qto] 3l

+ 5009 E(%F 150m)2] W olF ZIYHE AlSettt

E 2-7) FeHo| ¥ 7|E

It
TR W 7= H|1
(resource)
ZAZ 3000E F= | ZR0| AHEH, 2JUES Koh| Sish i
QUbt7|Z(general) 500L/E L= 300LEY
- MY X|QHS | DCRLE E 300IE O[3l 22
A2(forest) EI510] BH 2|43}

QIXI5H &X[Qt 25LIEQ)
=N
= Xl(wetlands) WIS Tat510] St

1002 2 HEe QIEst HEtEs 2alotH
(100-year Floodplain) SHE

i AHQF OFSEF ARSI
2 TS SR O | sicter 3ol e | Al sie WERIT0 RSt 2 4

(Tier Il streams and other high e oo =
quality waters)
Z = BEEQJ|IZO| MAIX
|:||_|7D+_7<.§_ agjﬂalﬂgql SSP;Ré |:IL| - 'r‘| | 9 MAKIE
(Sensitive Species Proj Jhssh e mat Zale OFE2 520 230 9lS.
en§|tlve pecies Project sot 4% && ATDo| jeEol K|S HESLT|
Review Areas (SSPRAs)) MatSA| o2 A 9o
olIEst 3@ ¥ FE|H=RE Z 300IE 0J°te] 225
BZEX|%(protected Lands) QEAHOIAE Zeloto] | S} IS0 32 =8 E= SHEXIGHENN
2y o9 FEHE FH2

20 MEX|(Targeted

X O -l

. 7 |_§, 740 Egml_ |_L ML T —
Ecological Areas (TEAs)) °=er HEX| Y

JNIEUE, FAY, B2, B TE|HE OFEMEC| =5 S & U=

S(existing buildings, parking | 7Fs8t 8t Z|tH3t HIQ | OISE2Y 4= QS YHIKOZ AIRX|Q| AR

lots, roads, railroad tracks) FHOZRE L0IE O O|AHEIE &

XtZ : Howard County(2012)

ol gt 2 B S seEe] JHeluale 517)e] sjue} 48719 et 7
K50} glek. BlHi A WA 14%¢] oF 22,1480 0|0l ZATY, %A, AR
9] So| myo] 9ir}. 5]Ho] Y= EA9] oF 76%E o} QEANO|AR HEET
glom] UnAs ¢, 34, GAA 5 tokst SRR AMLE T 9t sjuel dZd
FEE Qubd o 3} S s Aol 7keE o] EARNL 5 oY U
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Asf AoFS AL e ALz FAHUT

(2 2-6) ol 7h2E| J2Qlde} HET & E57Y

Howard County
Green Infrastructure Network

Legend

Jrwe

S00-ft Cornidar

Stream

' Reserveir, Lake or Pond
Wetland

:I Major Watershed Boundary

__ Agricultural or Environmental Easement

[ Park or Open Space
Major Road

0 125 25 5 Miles
bttt

Pl 1M DYWL D\ _Froess FCDHean Irastrucud b an 0sat O Nobwark Tie 5 and Frofocied Lane_for acumests.

A& : Howard County(2012)
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(2% 2-7) BIYIC FHRE| J2QImat C5HA

frcrH OWARD COUNT' Length Area o1 POt Line Polygon Clear

MARYLAND

Detailed Search
Add Layer
Howard County Base Map

Forest Interior 50 ACS

GENERAL LAYERS

PARKS AND OPEN SPACE

Forest Interior 75 ACS

GREEN INFRASTRUCTURE

HC CORRIDOR 500

Watersheds 8 Digits

HC CORRIDOR 300

HC HUBS

WATERSHEDS 8 DIGITS

FOREST INTERIOR 75 ACS HC Corridor 300

Xt& : https://livegreenhoward.com/land/green-infrastructure—network/

2) 9=, 2i&l Z#(The London Plan)

F=olA= L EE} 7ol A ZAIAZAA &of HrgEo] o, i 2FlofA=
AAAC] F7HAE o7 LAE W Jrh(Wright, 2011; A-&=-£8% 2012). F=9 18U
z}t /9L 1999 EAIEH Q3] (Urban Task Force)] AAEA A Hzx2 AFEHIA
a, 003‘—4 %OJ 7‘4‘:‘«] A &7155t AHUE A2 (Sustainable Community Plan)g £3f

}L‘:} T‘ﬂt% ? f_{'} FTHEEY A4 X];é: 4 A HG(Growth Points/Growth Areas) 7|
5 Yo gdQlue}t MRS 2ot QItiNatural England, 2009:

o‘-'—nl = o—i—, 2012). 9=9 =271 A8 A2 T A A(the National Planning Policy
Framework, NPPF)(2012)= =7HA18le] 9lof TiQlzete s idS dshH A%
A= AETFAET 1Hlme M EYAS A4, Bo, A3 E I E AS20E A
oRRtty” 3L At} oo w7 AR A A % fet A Y AHAE AlSS
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(ad 2-8) #H XGAE HA

NPPF

+

THE LONDON PLAN 2015

+
[ | |

GREEN
SUSTAINABLE
S INFRASTEUCTURE dlai
NEIGHBOURHOODS OPEN &
ENVIRONMENTS =~ CONSTRUCTION
|
| | | |

All London Open Space Tree and London's
: : Woodland :
Green Grid Strategies Lo Foundations
SPG SPG s SPG
| | | ]
+
LOCAL PLANS
| | |
syl AREA ACTION NEIGHBOURHOOD
PLANS (AAPs) PLANS (AAPs)

DOCUMENTS (SPDs)

Xt& : Mayor of London(2012)

F=9] AGHFEA Q] optel HAESHL AP H ] A&l 24EWM(Local Plan)2] 7}
< oto] dotd O3 QESAEY A S Adsta ot E3F A FRt

oj=Fkel A2
AAARA FAHA7]H(Greater London Authority)= I8 AZHAEHA 155 93t
ot =2 73S E5to] RS X Ystal 9Jo =Xk (Green Capital)E w29

Adl o2 AAsty ‘TUTIAEZ A EHYYI(Green Infrastructure Task
Force) & Aot 5 T AAE 7Fslslal JtHRASE, 2016). dEEH A= THI=
2= $9 Y EYIQA EFIE YELYA(Blue Ribbon Network, BRN)2} 34 HLE &Xx

=

F

% eEAFo|A0] YEYI R bR ek E%Eu TRz e] gt A2 FAREA

< BA5HL F7HQl 39 240] 7Hsd A9 Ao zH 12 - vkl Hu Qi
ol ke TRze} TR A0 HHF %ﬂr 2ReR YEYIS X0 o Yo
Jzmeks dgste] A4S JiAdetH 7i2S B 7R kAl 58 7484 5 AR
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(23 2-9) B0 FMapy BRAT7H HEQT

London’s Royal, Regional and Metropolitan Parks

Metropaltan Open Land [':j Regional Padk Oppartunities ) Metropalitan Parks ) Other Rayal Parks
Cieen Balt 7. Londan Riversidea 10. Blackheath 0. Green Park®
Canservation Park - ' % *

Regianal Parks B. Nerthern Asea :1: g?:::.:::-kpa.r o

1. Codne Valley 9. South East Green Chain 13. Hampstead Heath

2. Epping Farest 14. Hampten Court Home Park * Indicates a Royal Park

3. Lee Walley 15. Hyde Park®

4. Qsterley Park 1&. Kensingtan Gardens®

5. Richmand Park* 17. Regents Park®

& Wandle Valley

18. Thames Chase Community Farest
19, Wimbledon Common

A= : Mayor of London(2016)

AT ST AAE THAJzte] Bk FAslsl7] fsf sk A QAN 11
E(Green Grid)g A4t 118 B o|AE HAA oA A3 AlZE Agog &
d HYgoz dste] & AW JATE=(All London Green Grid) WS $HsI
HAEH M= AT, T E =4 A3 E 7] 38 olsjHAREe] FEsto] dd A
o] VET g2 fls I-TIHEE AL AL Ajbstal Sich

i)

j&l'
g,
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(O™ 2-10) Hel J2I2|E A&

The map above illustrates the strategic Framework —— ) ) _
Plan for the All London Green Grid SPG to the Strateg!c L‘r:mdurs B District Parks
London Plan. The composite drawing ilustrates ==~ Strategic Links [0 Local Park and Open Spaces
open space typologies, open space deficiency and W Metropalitan Park Opportunities Srnall Open Spaces - Pocket Parks
primary transport corridors. It identifies strategic % Regional Park Opportunities Other/ Private Open Spaces
opportunities for the Green Grid area. )
B RegionalParks e Strategic Walking Routes
,,,,,,,, s . — B Metropalitan Parks — Strategic Cycling Routes

Xt& © Mayor of London(2012), All London Green Grid

< Hd I EY e 7R A9 5X9F AAR G M YEYAE ES
stal Zpsebs |l TiQlmete] o]g & o] Ff, 7HA7F =& :Lﬂ?li HESH=
SHE AAstal oH 7|t 48, QEATOIA HIY SU, BEUIAH HE L F
4, AE7hsT nBAAR A, A7 AL S, EkgA BE Y 7]" Fd, BolAY
B8}, A&7Fse AR 2, =4] 7|& S, A&7t A A X, ti71d H A
(soundscape) M, ZA TA QEAd JA W A 2o HR 7 L7 BE E 13
7H 715 7]"413}1 Ak,
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28 | - yE9l3 Y Fax @% iESforn 2IEi0| Kot o 28t A| thet 214 i
IR | - RACiOIN UsHD RGN HFSHe DE RSO HAY AR NS BTN
YEH AINS ZoolD BY U XX UEYIS ST Y0/ §

3. 7KP §2 J0ITRt YEYT B
- 217 SRS, So| 7IFHEIS 2T 4 U A QIT2fe| £RF TYRAS HYGD|
9f6) T AT CIISHO! =X| U OBAI0|A X4

o = T

7|EHe MZ, QEANO|A FH2Y S, MEOUY H& 3 o4, XE7tset WSHAE i,
IS AYsH 4E B2, 2R BE 3 U5 @M, E0[X9 st X&7ksEt TARl FT, =X
137kX] | 7|2 &4, KI&7KsS Al At EX 07 |& 2 AS(soundscape) 7HM, B, EA| XS
= ST , BX ZH 37t BEE

A= : Mayor of London(2012

3) L=, OO|XI Rjiety HHHef

ool &L 20100 AETHFY BF A 104 A $3/(COP10) AHAZ 20094 3%
ofo]x] AHeighA B S WYt o] AYL AAA 1A Euol BETHFIE
wEie X)) BE71S 9i8) Akt Aol BASH A1E]o] 75 BEw & YAt
ofolx] AHeie HAHEo] ue ‘Thorst Al BRI Y] WA S PAsto] =t
W BASHE A vl Aol A ABOFHY A FH3] 9 ABThAel
A&7153E o) 8, ThoRe FAS0] W50l o8 FRA thHE st Akt Arele] 4ol
w3tz JAsH AolhelolXd Fulolx),

ol% ARsP] $I8) BAH ALLPAl] Ofet B, olTALHA L WAl ok 25, Tk
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71E7hg 0 At 9l olo|x|de] iy Bag 918 37 WEARL mgs} o=
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o Aol thet 8- TR Qlrk AR MIESIE B4 Ssh] Sl TRt o] A
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A& 1 FHIER(2009)

4) Y, H£EEJIZE J2IQ(GRUNE U)

TFEEZIEE(Stuttgart)= AA HA2] 50%0]430] 44, 59 E= dAZ ool st
T on] =M LAIR ZYEIL QAT AAL] thp it 7] rsto] diH]sty] SRt 1Y 4|
HIE EHE JHUAET 24, §A H B0 B2 FAE St Stk REEVIEE E
ol8A4 89 HE= ‘LAY FUE Jd(Urban-compact-green) 0.2 E4]9] HE & 1L
o] #&EZ Kookl 19929 R e 203 F3 FUEC] 752 AYT + U=F AUtk
19864 olfiz 242l A=} ARlS AlAS] Hige AL 70807 H ZA= O
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Hauptbkahnhof \ttlerer

chlossgarten

5
= berer
] chlassgarten

Z}= : http://www.stgt.com/parks/homee.htm

HEEZIEEL EAQYLT 98 U A A 96 HiEEst SeE 4 U
7 242 9% ot =82 Ameta glod ol 98} %X 243 FHEAL

ok =S ool Slnt. 19924 29| 7| FA g w0l AYH A=l 37
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SA HAHY SA=
Xtz o A01F(2011)

2. ILHAH

Suete] Ao TAFE 9 54 5o #e HE AR (FEEAVIEAZ] e
S) 4% =AY E)T F GY)o] TS AR oR I JAEIAEZHHS} FARE ES
WA Aol A gL Qo HgA o R FE5] BHgE o] Q1A otk EZE 49 TA7|E
Ao A= oFA7HA] 17 QIZSAEHA JdS M Ao g HohfR] Folal glom
71Z2Aol A TS Ao g o]ojX] Fetal ATHEAE, 2010).

=W Ao &= 200290 e FHUIEY A 15 F21-EH2002. 12.) < $H5H
HEOE BEA Y, At EAYHUE]AE 3t YUFOE HFstal, TA- 529 &
ARHAE HA-Edote] IHBHUENAL} st Wt 5= AASHITHEAE R,
2008; oA £, 2012).
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1) MEE%A| 2030 MESE

AZ9] B, AZAl B £k oF-Ex S HAAER A& ZA7IEAE 2030
A&EZW (Seoul Metropolitan Government, 2014)S L HsITE FEL] A ¢ o]&
] Wt HE, 9 "2AVIEAY FEAR LY £ StolA, AZET, AgWE, A9 Y

T2 WA Aol BHA FH4d5te] “AEEW olgks B slofl AV EAYE MeA 4
5}"1‘3}(/\157\] S o]A)).
AEEHNA = AL TA0f 4HAistE TAle 9 ) 2572t A5 AEAl] Higt &
] ke s dEE AEsS d42 ARoH olF 9% 78 AH =4 HEHIE
A7stitt. FBetitolA Beto g olojRe HEEAISI A9 AT o S

O

Ae -tk A8 S’Jr*o*ixl:r— F FO2 ot SAS2 fEH A9 AASH
of A7NekaL - At MeEdld, A, ek 59 92 HEYA 752 =

Here wgos ga A

(1 2-14) 2030 NSBA BEAHIA AoKIee] B 5 74

AtZ o M2A(2014)

2030 ALBA ML 20 A D BAL £3) FARA] A& 7449 T
QA7 T, ABAATAY S48 1), AAREAL A Al TA| F 17
o $EW AT, TEAZWY BT AL 8 59| TR FAS WAL ol AT
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AR 0 M2AI(2014)

T AEY AREA 24'S BEL 41N RS FEIQT FUn A mA=
of olay' g Sla TN Sheiet Telol 8ol WA AN, B A st A2t
M) 4% g, BBU=A RE-GE Iot AT 75 5 24 Aoz 4
k. “EA71F 2 5 o Aol SAEUEIR)O] AeAY 42, G A
g}, 7150 RUEE 49 98 LA AT EA | AAHA BaEE)
BVl S got AMorE EANA R, AesA) YEADL 75, EA4Y

0]
AE B8 TAAG, A 375 SHY BRAS ARSI THAY o R TARE &
B AA FF AL Hzﬂa‘r Al BAHEA AR A, Al aEE w9 E A 2 28
S, AME BFAL AL J3, GUIE B A FaAHoR AP
(E 2-10) H2BU BR=X|22 ST
=5 e F2AH
= 2ol Eret 220/ HHA i
Teolmet M SAZY O | wZHo| ot Zakz AbEl-23t IR HE
" MEMeR| DE HUE S MT BN 75
z8 Mz = CAES([WER)S FEEY U5
MELEAl 24 | EATIE £ 5 g " B R 245
n7|58st BUEE Ust
SA U KSMER BREED | e SAME 2
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A2 MEA(2014)

AEA ZAES 752 2AS A 20 AT 2% v TidE 480t
TS =AAAC] A8t een £ BH_4S0 #EZ T LHE TS

= ZA7Ie ARt A9e] RS SlE(MeAl, 2014)017] et AR 24 H
22 et itk BA370] B, RAASH A7H] SAe] B B A 58 915

A 020 2 A, SAA W BULE H9, B 5 2159 b
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HSE  zzmieisix JzIQimat 1S upy=

A1d 19dzet 75 YHE A

B9 ZwolA Telmes sjnst eaz T4 AdHolx AZH kA YEY
= A2dolck(shi and Qin, 2018). AHUEYTE T2k AL sHolt 19gjo]S

ARgste] AAAL FJsleleE A2 9ulstH(City of Richmond, 2014). 229 ¥ At}
zo] EA R, HiAE B dEA= ST A= LGP =E AT AAA7F ofd

XOZE olFolA] Gtk 7HYE B9 AZ24S 43¢ HKindlmann and Burel, 2008
AR1E). o]t HLoME sl ol EAfok= FEH ] &4 off U WAH] o7 ¢
AR 273H2008; U7 <, 2012 A91Y). AT AZ4H YEYIAF 2449 7|5
AFsH £ QIeE Tl Eto] 94 9 mfelS AAsfoksly o]E ot B0 7t
I o]2 nd HRAAAo|Z Hdl HAHEHZ BT 5 st A+ who] 9l

1. M4E7|98Y 1=

AFH(2016)2 A7 |AEYAAE 5017 ol B2 A 9A] Kol AR B2 7
Y] Fshth= *W‘:’ (LS KE) NS A7) & 7] 37 Hﬁi’i 285ttt ARt
Eoy Yl A o] gigt SE53 QIAAR AR AL BEdo] " E 7] E L

2 7o) BRE Alo] 20|, AL AL AT, 4L A WA BRI L v|%o] w2
FATHAR, 2016). 445719 25712 BHslo] MEAOq A4 Aol 715
ARAQ A7\ AAYAA THS BEL A57]A8% IAS LA, IANAS 7
SO GISE Bgsle] A4 5718 2Ea9t T 229 42719 ANY A
Qi A15ABH B4 WAL, ol ol8e ATt vile 8] AXAE A4

Tt BB BA Aete] AEEtE AABEL AdH-
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R2T|ARRAAL IAAAL 27K B AYst Q. 4719 227171 9
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AE7|9Z8T AA B4 A6 ARRE 4" AEe AR E‘ﬂ](dlgltal elevation
model, DEM)& A}%*‘a AT AAL} 7|2 AR A o 29 Y8 2 242 712
A0 2 PhEshe AS 7HE6IA 8 AE7] R ARETIE ARES| o AAERE ol&
SFATHARA, 2016).
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- AE7|-287| 7ES flet Felgzoning)0ll U0 7IEO| HE AETVE eI S-AE
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2. SWAT 29

SWAT(Soil and Water Assessment Tool)2 Pl= 573 5AA+4(U.S. Department
of Agriculture, Agricultural Research Service, USAD ARS)9] AT oksE(Jeff
Arnold)ell o5 7 FARE=E otz o] B9t F-HolA 7]kl A ot S/2
ET EXolg 3 EXHY o] wE 20 fAF 2 sAEEo Aol tigt EA
el G dlISstr] flsto] MTE QT SWAT 32 EQF JAHA 9 Aof, BF
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249 Aol & {9 AGuelE W 5 EF € 532 7] 919 sk ALg
53 gtk 55 Sl S8 &3 B4, 8% 3 5 A0 Bag Aol

gol B85 glow Al

==

Z]4*(Normalized Difference Vegetation Index, NDVI
)V, A #E 1 HEF(Digital Elevation Model, DEM)2) 59] Hlo[EHE F7}5lo] A Ed
= 7% A shEst 24 5 AR dTolE E85 1

SWAT &4 A] ARREE &4 JEe FAE, FAFEAIR, EY, EX0lE, EXAYE &
(FHi€, 2004) ZFRI. ol=gt TP E] 7|2 EZ ATt 7R SAIERY
E SWAT #49] o Aas Z&HY Fet AR 452 2ojdntd & 9=
nX B SRt A= 0] F50] BRSITHE--E £, 2009 M) SWAT ZFolA g4
A= Hold Edei] AFE ddste Jxg AMSEEE 8598 2(2009)+=
SWAT E93} MODIS 9B 2RE F&3 AHASASE 8ot EYT=at 4
A1) FHA, ATHA A 242 ST 24 9% 4 dolHEs B9 S4e
1H37] 93] DEM, Exjolgk, JUEFEE o] &3t

O

(O3 3-5) SWAT 2 3 H0[H

M
Hilomaters Fareut Evegrean Hilometert S sty day loam Hilometers
L] 5'0 = 5w = asw =

(b) Landuse (c)5oil (d) Soil Moisture

SWAT &4 48 Arz EF HE7t Sol7te A2 #A19F B9 8ol 22

% otk ge A5l AEAY AR AT i LAY S5BHAE 2o Sl
2S00, 53] SPYEA ABHY B AN B} Bxo] FHE Fu P2

SIRAAITHCVIH: 2007 AlA-E) SABE AN A7 7= S27480] FAETHA, 4|0

1) A4 BA4*(Normalized Difference Vegetation Index, NDVDE ¢l&9Adolv} a37] 5 AAE
Al 71EE o] &g A A 71ERA A fFE et b AMEEHE V&t

2) FAE1EH(DEM, Digital Elevation Model) 2 FAAZo| A FE3F 51148 o] &3F0] 1%(30m)
1A% AuelE Eage BAW AREA USGSI A AAE ddos 758 SAEAE
ol (g€, 2004).
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A9 fdt $AE St Aol AR oA 9, 2001; o4,
2007). SWAT E39] o]&Z @2 W7o E o7 719 stfdS &5 o a3t
JTFS vA= AL EX|olgoly EYEA O EA|(water balance)d7t & 43k0] ¥
7t
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FEolzka ek HNeirsch et al., 2011). Wb AguAI} L AL83fo] Z
QRS LHSTA T ), S0 Sl ololAlE MH|] A% FejH oz Aol Huny
ok ABALAS BASHE AHAHOR FAT APt SATS AT 4 Ut
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X =

2343 A4S A2 - (node)d BA M (line)o.2 BT myolcHAREH, 2016). A3] T}
ohh AE ek SolA g A8Hal Q= 2 o]&(graph theory)oll 7]5ke & HE
Y2 FHL A2 FY ARE ol8ste] agFd £42 7oA sti(Theobald, 2001:
FHE R, 2011) gt 2opellA de] S-8HAL e 53] FEAHs R

ofoj A o]&o] FAsHA F7FFAtHBunn et al.,, 2000; Urban and Keitt, 2001:
Fall et al., 2007; Urban et al., 2009, $%74, 2011). 3718 Z= B3 429 =&
(nodes)?} FA(links T+ edge)Z T<edlA HHSH Bo|tt, AZAW2 AR AZE o] QL
At o2 FH8 AT 2eH T JYOE FAE] o 4 249 F k& =
o5 4= IR ThE T840 L& Zhofl= o5 4= glt}. Fa+= AZAHAY AZE ]
WA GAY = F sholn] AZ o Hiet 571 JEE =P 4= ok (Minor and
Urban, 2008). o]2]3t ©Ad-2 B35 A4S AlZskselr] £2 & 1 ofde o E34gt
AAY AL T &S AEeks Hol: f-&otA &&= A4, 20106).

L
Sha

(¢] rlo

3) TAG o 2] U4 7| U9 B 499 £ 78 dHE g
FAaklsL https: //terms naver.com/entry.nhn?docld=1095849&cid=40942&categoryld=32300).
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(28 3-6) 312 0|2
Habitat

Shortcut
A& Minor and Urban(2008)

AEAQ ZH 1 EE AAXNFGE 2o PA 2 miofsial Qo Ed4, 2011) o= 2
]-_0_

I o]20] 7|§kE Fol EAste W Eo] AMGELL Qltk. T o] 25 ARgsto] Zh A7}
A 2] 7+ AZGNA 7H= F8A3E B4tk 5= olsel oA A A 7L 74
© $84S Brlela WAL Hou AA w3 1+ AZoA = F8% HAE Tt 4 9l
). o33t B4 Auf= AAR] BHAA g0 TAZ|EA S e THAS £ A 7 214
2o B ALY Folo F83 7|0 R AREE 4= QItHeldd, 2007). Yokt A
TFRE I o] 249} AF dA|sHA] gFou® T#molEo] dS FASst thE
MaS dtslsfof gie}. LEo Y39 7|61 WigS PAIZ R fAloHH 31t &4 9
MAA e 9] ALS o & AP 5= o H(Fall et al., 2007), IHE 0|2 B35t EA
2 A4 Fge= oA A4 FRY HAeAY F84LS Wttt S8 HE
of AEEEY e 5F 25k AT NA EZo] Bz HPo|thA 2016).

93,
2ol HangA= BF S P A= F97t wrk

E
[
fo)
H
i
i
33!
oflt
rlo
jo_l:‘
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i)
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(28 3-7) MSHQl JHIO0|2 SZIHIO0|29| FQ XOIH

Conventional graphs Spatial Graphs
Nodes Zero-dimension pointy ®  Two-dimension patches <‘(:‘.
Arbirrary locations Georeferenced locations

Links One-dimension lfnes One-dimension lines @
Arbitrary pathweays .’. Greoreferenced pathways

Exrernally defined weights Geometric welghts ( Euclidean ov least cost)

A& ¢ Fall et al.(2007)

FAH| A ZEAL RS FB™EI(Landscape Permeability) 4] A] AREH
o ZEEIHolst AMAY T HAI7E FESE AYoE JZo]7] s oWt Fo] AH]
Sk H8-2 Aklel= AL 9uldttkSingleton et al., 2002). #AH|-87Z(least-cost
path)= 34 AAA E= AATEE AllollA 7Hset BE A& H&Y AL & ole=
D3l 4 H]go] ARF= HRO| E1l, BHA YA AR 7t ZHAol 7MY At
AR 7199 AHow APHAchEEF, 2011).

F AW 8AEE HAE 7H FAEES ANESto] o84 A HIEo] A AR AL
thAdriaensen et al, 2003; Xiu et al, 2017). 229 AXE2 A2 T AAA E=
A RS, B, BAF B HE AR dﬂi Hkgstal Stk o] AAElle H#t He
=9 olE° FFE vA= HETt FHH AFFHresistance value)OZ Fo]Zch
(Clinton et al., 2007). #4H|8Ag] 2dg L2 FEO] ]%*: Bazz0] wet B35t FH
£ Ho|1, 5E2 olF A=) ojA HaAE "Eth= 7HE 712 skl thBunn
et al., 2000; Tischendorf and Fahrig, 2000: Belisle, 2005; Baguette and Dick,
2007). ¥-5A8HEH THoA oI EY B52 olde U= ok H-&3 HelY By
oA ARt A1E L JOoH(Krebs and Davies, 1981), Winfree et al.(2005)< 1
H|(Icaricia icarioides fenderi) ZAFE ol FAH|EAZ wdd Ay yepd 5=9 o]
AR AAE fastHs AZ gRlIstithels 2, 2008).
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(Y 3-8) Z|AHIEEZ 249 M 1Y OlA|

Node Patch
/¥
>\ / Least-
Link cost
(@)|| path (b) [|connectivity zones  (€)

247 : Zetterberg et al(2010)

FABGAE EAL Tt 22 /M 712 R Tt ) 5=9Y ol AuRdd wt
4 gEiE Qo i) S5 ols A" SlojA HaAZE WETHHBunn et al,
2000; Tischendorf and Fabrig, 2000; Bélisle, 2005; Baguette and Dyck, 2007). &
AHEAR A9 oA 7MY A WA= HH o2 583 F8F(focal species)= A
o= Aolth. HE 52 o 1Esto] eSS F50ke A2 vl ofE EA07] wiE
of A £ Efste] ofgo] WAsHI AAA tho] 87 HE B2 BRI
JEEEREH F83E AAcke ol Fasitels2 9, 2008). F83F A% Al
Penrod et al.2000):= ©hZ2] H] 7HAE 1r2fshof Sttta AFFT AA, thd 9 ol&
of tiet FET JEE I SlojA EAo ARt ARE 3l 7ISHIEAR Y 4ol
AdEH o0& 7hagt Folofok gttt &4, 4= Fls] +5% AESol 1 F9Y olF 8=
Hhgsfiof 2tet. AR, Adste = HHA|Y KA A 4]o] 7hsgt Folofof Tttt Ui, o
ARG 7hof| f474 550 7|19} 59 e wEtHT BEA vetof ghtkols ¢,
2008). F8F A7 o= AFE F8Fo] FES MATLLE RAAISHHA AT 2=
A=l HHA LS Agsteiof shH F9 ol 7hegt A|9= ERlsta ARl AAAE
< ¢Zctksms FHAHEAE BAS APt HAHEHEER B B B4
(Landscape Permeability) &4, H]|-&HH AL 48|42 £49] 7}4o] LgP=c},
T o= A st A2 R gl B T2

AHRSH= H]-E-S AXKSingleton et al., 2002)5k= ZAlo] A E3l4 EXo|tt opREE9]
|52 2A EXOE 53 22 AR, 331, A 5 22 X34 8971, E2UE 59
0191401 Aol @ 910 FFFS HH=rKSingleton et al., 2002; Penrod et al., 2006). °]2{gt

AFzk(resistance value)S Folsto] AW Fib4S B4 H|EHHS ZF AXEE o]

[©]

o
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Fol £85= H82 o Uehlle A=A B T3 ghol At a2 A4
o2 RE 4749 ARG AP & FHote] F5T 4 AHels2 9, 2008). MR}
o2 FEH AH|LARE 223 YN T 9 Fe Al T A= Aol

2 4v] 82 APRE,

(O3 3-9) SAHEQ} £|AH|IE72| 0|25 HESt 4129 0|SE=E 24
> iy,
TS o
at Halh ' &,
&) ‘2@
b )
'. ,..-“‘ ol R ¢ e
T 3 b’ o
LS i g “‘r { oot '
g -
). Al £ e o ‘aﬁ
1 )( 44
k3 ; i "
q"'-.“‘ L4 s ).::
E e e T
-y b e 14 N
o £
s T ey 8 e
¥ < ! ;
8 - ! r i
Vi L ¥ d g
; i ] :
b | T\ > e
3 | : f‘-.p b _-’ T wan
A e ,}‘ ® o5 . 2 R
g0 2 LGS AR - 7 ozl
N ¥ -,é ; BN . A BT

0510 20 30

O lometers

A=

0F>
110
oN

44(2011)

5. MZIAAHO|Z(Circuitscape)

McRae et al.(2008)°] oJall A2 Aot WZAIAA Ol I (Circuitscape)= *32] o]
= X*E«] F= AbEShe 20|20 7|23 AAA BT AREojEA JE AR E
A0l-&Z & ol gt AFor 7HEste] ZRAK 1 AFAH He ARl sy F9f A
=Nl ]E%'*— Aitste] AL Wlste Ao] 7FssithE&2S @, 2019). &, A= 1L
efetths HolM= SLstAT, ERAH 7 shue] A=nhs 4AEshs 2AR8734E B
Hits g ARAAC|RE d4d BE AR Hdf F oleY &4 (diffusion)® HF
(channel, pinch point) & E8&o& H71 4 QItiKoen et al. 2014; Pellitier et
al. 2014; Rayfield et al. 2016; 25 9, 2019).
WALA RO 28 Br= AT o]F A4 EAHR I AZAo] ExFFRoE &4

- O
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=0 o9 E3] WA EZAE(pinch-point)E 4HsH= Zo|th(as cited
Al

in McRae et al., 2016). FEIFEY 22 9S Uetlie 29 HAFE A4A 7+ Aol
7 AL ARE Feth AR 2 A9 AR A tigt Ado] R, A4
A|7F dogt A HL Mol ot MR S5S w50 FHHY F¢ WFE BF Aust
o}t WHAA | L= HAH|SHR Ho| vls] F 1A A-E 7Rt AR, 9l AR E=
iﬁl‘iﬂoﬂ gt A2 AgtetA] gert AR A27F A4S W AL & Qs e
ZE(dead ends)ERt ofet thF AR 5 oFF Xolu AREA BE 4 St} ol= A&

0“401 olgA A /\F‘l”}—?qoﬂ 43 Hrh dAHQ SHOR o5 ‘MEES TF

= A 0| Zof| A 79
52 50 TS 7&”3 FARE ZZo dol= FAY 27
(random-walk) & 7|¥t0 = gt} &, HRoA S A= = £0| 7Fsshr] gl 2
gt EAHET ¢ dAZo|ti(City of Richmond, 2014).

olr

|

(33 3-10) MRQ| 58 7%

Ane . ob Das—AN—e— N —2b

Ba b Ea b

CaOb Fa%b

A= McRae et al., 2016

a3 #AYolE FABERichmond)Als AHYEHZY 7149 AF4 g2, BE
W At QI akE Sl AUIEYD We) A A9tE AAAAC|E nY
42 BTt %ol SAK SA, ARA|, BB} 242 o|Fold ol A 5 e
O e AGo] et dolEe EXol8 W TRAFS Bl BASIGL
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CIPREEI=INE]

(= 3-11) MZIAFH0|

City of Richmond

Circuitscape Draft Output
All Habitats

At=z: City of Richmond(2014)
27 2(2019)= 7129 /A s A ADS apEor Hesha AAAQ
o) a4E st Yo} AATE BE ARjo] B0 o|54e Wy
QU= HAAAILE HeT A AAHE BRI 25 ALARIOR QI A
n20) olgo] 529
o8 ojEs-

0 030E0F1Im
| )

nE A
T

A 9 el
AE tog 38 o2 9slo] EX|u]HE ]
31, T=o] Aol H2 &

2%
A2 gHsF Wk Y
o]=o] ojL AL o] ATFS A Hix] ZHS B
WRreE Uolte olgslo] A4e wslaltt
(72 3-12) EX|LEC| MajZS Higst HAHZ EMTIN
. b
- """_‘;3 il —
\ | Channel
JWM (Pinch point)
1
NS GAUE Z2 b. LHHERS EMst E2

a.
Nz @ g2F 2(2019)
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St} Aol A2 Ago] FAGT. 1ol wh=w AR, Fak,
SANARS FHOR 294 e QAT AeiFo] AEELS & 4 Ut

E 3-2) EXIE G¥0 OE Mg

EXnEsd IS
A7HX| 100
Cad 27

s 1

ESN 14
= 27
LiX| 50
+H 27

Low High I very high

. . High



6. FrAldXI==(NDVI)

7443 A=(NDVI : Normalized Difference Vegetation Index)= Landsat TM%/¢
< A&t Kriegler(1969)° 24 A3 A= 312H, Rouse et al.(1973) 50l A2

A2 A AT ESY 9, 2009) BRAASE QEAoY BB 5 94
A 7122 o83 WA He] 1A 9] §RE ARt v AR 7golt A2

9] oA o FPAL sYH dE AEE HFFABAS, SR(Simple Ratio),
EVI(Enhanced Vegetation Index) & T3t A HEE0| AREE AL Ql&=T| o5 7S tHEF]
7

I
9l AR 47} AR R Z=0|th, AFAGR] 2 A7t AY0] Ao A @ AN 1l

mlo

b
25

SR =4 TR B, ey oA ASAoE AMEA o= A QA
(NIR, Near Infrared Ray)& BrAlol= EA4JS o|8ofo] 12943} Mg vlt Ato]o] gk
9] ZJolg F WHEE AT FO=E Yo AR 7R A FA M JA (@
750-1,400nm DA HA Uehtar, AMgA o] WA= Wk R oF 2]
Aol e LA VAP EE RoA | AMFA A WA = EobA thAA| 59 A
ARl SEEE SQto® A BURE ¢ Ack#H2%, 2018).
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(a3 3-15) HEraldx|s2| JHE
Near Infrared Near Infrared

Visible Red Visible Red
50% j 8% \1 40% j 30% 1

Unhealthy

A& https://eos.com/ndvi/

AFARAGE S4B dhabge] AMgelols A AT 244 JlAt

The Hg o]gsto] T B340 FAfo] 7H sf447te] vl 8-S FLato], A9 U TS et
W= Xl—’Fi g 5 AM(Red)nHdat 24 Q)4 (Near-Infrared, NIR)THY S 0|85 7|E4

_ (NIR— Red)
NDVI= (NIR + Red)

BRAALE AR SN BEEA %00 13} 140]9] ATjHel ghoz A4S
o] £ ZAsts wow okgo] Ao AXRE T A 0014 2557119 42
et a4 A 7k 7, 1999).

TM4 — TM3

NDVI=128 < (=

+1)

AR = 22 AT AX oS Z5k= Landsat, MODIS, SOPT & thst 9
AR ZJEHIL e, o] F SOPT 942 4258 VEGETATION(VGT)Ol=he AllA
7F JAEo] o] BAAS = ’:‘553_’ At SPOT VGTAlA= izt 29t
(MVC, Maximum Value Compositing) 7]'H< o]83to] 10¥ 7712 A IS A+
etk ARG AL E -1904] +1 H*HE 7AW +10f] 7PhESE AY R
I FAETE Atk A oufsttHhttp://blog.daum.net/geoscience/399).
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(12 3-16) QTN =20 M2 MFAMX|IA(NDVI) HAHAl

Bands; — Band,

NDVI g = Landsat 8 OLI
- Bands + Band, b
NDVI,. = R N

Band, + Band,
Bandg — Band, _
NDVIs, = Sentinel 2 MSI

Bandg + Band,

Xt&  https://www.geo.university/pages/spectral-indices-with-multispectral-satellite-data

A Ae 93 2t B-o] v Farrar (1994 FH21A8A1et
EgEo] Aol ARk Al7lel vie- 2 AAjte AE EASHA L H(E--8 2, 2009)
qF-29] ¢ AE SHOR fHFTto] fASIL 3lof, 329 olE % AH A Z2AA
of $83 JLZ sk ATHEIH, 2007). AAsIL Zo] AW W7t &2 AAY0A]
<2 Q4] HhAREo] Wi A e Ao Ajbete] T Aot w2 48RS
2 A AHE-OIA o @o] Rt JHo] sfgdl 22 WAl s
U7t Al ARt A4l S o mEbA AR A @8 24, A= w9
Ad, Zhe A4, A BUHY 53 42 sE2 d4EAR Aol ARE ¢ Sl B
T2 239 49 HolHz AREAE AR 29 AR |AT (of) =0 Hist
of TPl AA o] B (f)e]l digt vlez o=, =] Sl TAs= oluA,
oliteietas, A4l weh 22 5 Aed 724 5Ye UEdle Sa3%t AerA &
AEY 71 9 eERerelM s 2851 H(ENIA 2, 2009).

(Ad 3-17) EAAXIR(NDVI) 23 04l

]

S HTAMRL %

A& : https://eos.com/ndvi/
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7. ErrldEX|5(NDMI)

19

AFARGE R4 (Normalized Difference Moisture Index, NDMD)= A4 W -89
AEE Fdol= At A4=(Ji, 2010; USGS, 2020)Z TA] WollA 4] W 37k E4
St A E 24 4 219 NDWI(Normalized Difference Water Index)=2% Z3t}.
@ﬂ—é]*c‘i-’,ﬂ?'— AJ4== Landsat 8/OLI AIA9] 2 HA(NIR)Q! band 52+ @3H4 2 4(SWIR)
Ql band 69 ®WAFH(reflectance)?] AfolE HIHA Aol 4= glom =A== -10 -
+10 Abol9] gt 7HAITHUSGS, 2020).

NRI(5) — SWIR(6)
NRI(5) + SWIR(6)

NDMI =

(23 3-18) 2152 SR ME FrAMZXIa(NDMI) ALk

Band; — Band,
Bands; + Bandg

17 e oo cai Y U
5™ Band, + Band. i

ARspasEs e I AE SRR ERE R RS
27 Bandg + Band,, EEE l

Landsat 8 OLI

NDMI,g

A= o https://www.geo. university/pages/spectral-indices—with-multispectral-satellite-data

AFARILER 9] SWIR HRARS-S 400~2,500nme] AHIEZHA 7HAS = 24
ok, A WA A A A S8 gt 22 AAY ABE By w7 st AEE
A& HTucker, 1980; Ceccato et al., 2001). ESF SWIR HHARS-S AAI7| 1] 9] 2148
S8 = E A (spongy mesophyll)d) 2 H5F9] WSS ¥HYSitt NIR HHARES
A YR 2 9 J AR B4 o] S vAYE SR dgole S v feth o
2PA] NIR¥F SWIRS] 232 & Ui 2 2 9 A% 28 FF2E QI H¥gS AAsto
AR S8 o A0 T E FAAZITHCeccato et al., 2001).

O AExAe 42 99 S8R AU A YT AAd LI WA ol 22
mope] ALEZ olFold gl 2o WAL ATAS A1 omm BYxA} P
iAol A Aok B aolohEa,

https://terms.naver.com/entry.nhn?docld=1161992&cid=40942&categoryld=32319).
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AT EAI T oA JEE Hoh g og RS 4 glon 53] EAIA| 9
TE AEE wofsh=d vl golsitt. ARG Bt 7]&9 AF-E(Thomas et al.,
2004; Dennison et al., 2005)°l4] A8 A=(NDVI)EEE 4]A49] S~Eefo] w2 B35
d= o8t BRI EAISTE & AEHAE Wgolk=t] Aedsittal HarE v eH(A
L2 9], 2015). AFAAFEASY Aoigtel tiek siA2 7hE WA A - AEF
AE BEAsP] Qs €8E71% of 2 WS At 59 BUEE, 524 BEoA A
AY 9 & FUHE S A ZYEE S ARE

ol

I

(33 3-19) Landsat8 AIGFES 0|18 FrAld+2XI=(NDMI) E3

Landsat 8 Surface Reflectance Normalized Difference Moisture Index (NDMI)
Path 44 Row 33 - Acquired 7 Oct 2018 Landsat 8 Path 44 Row 33 - Acquired 7 Oct 2018

Bands 6,54

A= 0 USGS EH[0IX|
(https://www.usgs.gov/land-resources/nli/landsat/normalized-difference-moisture-index)

Oll

(T2 3-20) HHASEXANDMIE 0183t BEBO| SBAEYA 24 AR

— T

F

eaf‘ ,5‘ g & ?‘ & o e °

You have chaosen the 20 April 2018

Selct the imagery index NOMI

8 (0.13,-0.04) High water

Xt& : AGRICOLUS EH|0|X|(https://www.agricolus.com/en/indici-vegetazione—-ndvi-ndmi-istruzioni-luso/)
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A2d 49X ahQzg FEAA vid
1. 22RO S X5 24 U

TAYEAE TeEfoks Hete] A W2 e do] WSk Akl FHol wet A, A,
Ho g RS 4 ok Rt o
T ARG ZAAE A T Ho
A3t Wl P 7 A5 AT T, SAAY, FHAY 52 2ol 02+ (@)
I3 g2 8 93] AsAE-S 1t 37+ AAo] 7 = =
Al ol A &3kl Q= AH 37 oA d4] B SHAZ & 5 doH F9 ARle
EHE - o277 d&Ao] fAE= A AuistA "ot wEhA A9
AP A5 AAoks d ofA eEojord B2 SAT ddAolg= 274 84
7F aEofoR & Aog & 4= Qlth. o|F flsf A9 A4 A SAHA7F ojtjof &Lst
I QlEA] gelo] oSttt 118 al o] S4AZE A&/4dS wo] Al g7t T
A G 7Rt AA4Y oF = gRlEofof Tttt

JRxe} YEYT F=0] F2 ARSEE WS FHEAS(Overlay Analysis), 37H:
A(Spatial Analysis), ZLE|Z 7|9t E4(Graph-based Analysis), @& e &4
(Morphological Spatial Pattern Analysis, MSPA)°] 2t} SHEAL GIS 7]&S 59
A7} 2HALH Atol9] AA A I AAE FRok= EA0] AUtk TAHEAE 5
o] A TZAAE 7FZRoto] I U GIS7]&0] 7123t 325 (horizontal motion)
< AlEdolAdste] YEXSA S F43HShi and Qin, 2018). 2|Zo]&0] 7] %3 1)

8F 842 & 9 F39] YEQA tolo] IO & AHhS Thedloto] EARI. FH|
| 54 4S5 ol BRIE VHe R JjluE YEHS

o%

&= S‘T r
o
rlo

i
0
o>



70 | B1HgEe

£49 Tejt 294 1AL 33719 A7

B 3-3) J2101m2 YEYT TE0| ABEE X2 7)Y
24 714 212 o wy £y
« QIZMSEAE OI20) Tfoi0) ZB TRle |+ T2ICiol Kol met
RE-EY-+2-S2-017F BSI EXIg | ®izsg mo
SH2A Aole] A%/% U ¢Hg 4 - B2 g9 HolE TR

(Overlay Analysis)

S
o ‘A= 70|A(the layerd cake)” 587l

o AR HA EE FEGH|
[e]

AMESH GIS 71&S Sdff JZelmet o2 JEIeIZE QAN
FIERELRCERRE P H2lot NS
» 2TNANY gE DENAS ZZ510] 8 |+ SH0S M0l O AL
MEY 3 GIS 71&0]| 7|=st HEH0| O Zst Aoz 7t
SUEN 2>H2&(horizontal motion)2 o T ZAO| CHEH AAISH GO
(Spatial Analysis) AlS20[Ma10] LIEYT TES Y e
o A Z= DES MEolH T2 ARt | « #2H I VISH ¢E 4X
EtS 2% - M2 Ciopy B 2m0) At

- J3T 0]z U HEYT BAS JRIOR LT

I 7|EE 2
i 7| A 9l 239| YEYI CH0|0{1HO2 ARS

(Graph-based

rolven) T3
nalysis - .
- 7 Mol AIZ510] 2T IS A

FEDER RS e
BIZ0| WO P1Z0| 23
. ZB 0| i 2 ooy

gt

IR SZHE 2XM
(Morphological
Spatial Pattern
Analysis, MSPA)

HAOR 71
2079}

o TZ HIE AMO[ MH
HAE 7|Htoz Ay A%

o IXX G ZX; 6 HS2
HolEl @H{2{0] §10] land
cover data0fjgt o|=

X2 @ Shi and Qin, 2018

adRlzet HEYS = 71¥ &
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(B 3-4) Ozt 24 D@ £4 HlW

Sy g 7= 74 32 A= bl
Qoicig) ;
ME7| | Raoe iy |, o) o5 My
JNESITI-—F3 HA AX|ET 1005
oot o eVl ?§7| Hag 2R BETZS(DEM) (2016)
e
08 | kE : AN 59 £
D238 | WA S22 | (binary)2) 3| EXLZE(EER), | (201),
olz 24 WE-OEA | 3 opssel | IESANTIME | Zoe
e} 0l FE= QXX 52 21(2019)
AR EE( B,
EAH|E _ _ _ =9 M),
o | WAl ey | AeEp | me Mege me | 2 o5
° 2 TRTEIES FAHIRAZ(I A 2/(2008
(LcP) 2 PHBEEED | e, | MO0
HA=(DEM)
9| 0|50
JES R o fox
NSz
AAHO|E jZo|= ’ X|oe i
2A0E ) IHE0LE, HE2A 25 = (focal EANSE , city of
B2 012) | zAHE 42, node) Richmon
Zo| Sxoly ° d(2014)
272 23t o
o= EQIEA X&) AlM _
[eYe Iml=]] m= o=o, S, 1o, xlole 502 9
a | aemon | ool | sxmel gof | PV ETPISE ) S8 K
RO |G e o
=2 Sh
Siod | 8 gRe XAt iy} s
22)X)4 | U g
e S | R | 2me wes Pz | oo
NOVI/ | 809 B oIget At
NDMI) e 2M
FAQ4 U BATE U B4 S4S Teie w1y 48 7i5AE &
HEE I L0IE, HAREAHR HdS fA|7INE F42 Theoht EASS tidoR
Basfosis Fisle] TV SRR Sl2oleg 8T UL BEe W] o
7RIS skl T MRl 712 A7 RSt XY, A4, BEY g8 RS
SE3He SWAT 283 A%, ATAsRASE 71E 4us $83 o) So|
st B4 2% glo] A AAE Wider Idflnst A4S B4 HsiA=
SWAT 243} AR F 53] 2 TP ARt HAAdaiAlsE &8 24
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22 AP FAE F3t A oA W2 Aoz Fo o]FdsiH Ao
sAlol =EeA S S84 A9 AT et A GojlA zo] dEbA Uite Aottt
JEAL 2P U 2 AHACR vt H2 A9 I3 olEshHA RorEA i
7t o 2 shde 3%k 542 ERU ol2dt sk # dEE AEst] =AE Vs
2 ot A9S Aid ez 17t wi AAPE 9% A9or AAsa, A1A Vse ke
Agg Aoz Aevh don FAE antet x1H o dAste] A9 BAVE Ak
He AT o oA FEEA7IME 289 sHd aRAE T L] A8
SHAl Hd Al Ui AEA dZ24E AAdeR E4T = S AR VdEn

(ad 3-21) 2282t HEY BN XA

SWAT with DEM  —> SWAT with -NDMI

= BU(DEM)Z &% REAM = =2t SFMZE LIEILE NDMIZH ZHESI0] At
-2 2 = NDMI x -1,000 = EAI7|S, =4 £&
» =22 55 Ooj¢ » =X9 55 MY

(33 3-22) O2iQinat HEY 2N HA

Landsat8
NDMI Modified NDMI
x =1,000 Input Data
SWAT model R s
SREREEE

2. J2R10c AAY 24 XA
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AT EASE EA ‘HOM B W SUFNY BHG} PR ZPFEE TEEL
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FAeted AT 2o BuEn FTAYFEASE £S5 A L EF i SEo]
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=22 9uloty ol& T A9l A% (Collins and Woodcock, 1996), A 5 A4

AR vk A9l WlE EQlol= A HE E-8E 4 QtKFranklin et al., 2000; Wilson

and Sader, 2002). ot A ABFEAFE E-E0k= ol AR S22 NDWIL

22 ARE EEY 7 & Slou A AS= FHsTto] A

2 FHEI NDWIe d5E] o d8ske A S FHBLE A5t SAZL
1=

o1 AFAIFEASE S04 Urk BE AFIIRRATE 48

A= = BAS a7} Qo REE gAY A A eTE E85taAt S
—’F-—F-:—Ev—@'E = Sl TA7s W] BARR) 3k& ALtste] s Ao F4rt EAgehE
7Hgstol BEE & e AEE FEY & Us AT SWAT(Soil and Water
Assessment Tool) 282 &8ttt Texas A&M tista} USDACIA 7idsto] #e|sh=
SWATE= AYefA AvjAet #E Y852 B45t= T (Francesconi et al., 2016)= 4
5 29S8 59 59 oA Q] & 4L F= T tH(Vigerstol and Aukema, 2011).

> o

HFAFEE AAGANAEE HEFTY] 27 40| 7FssttiRadcliffe et al., 2015;
Jayakrishnan et al., 2005). ¥4 93] ArcMAP 10.1°] H-3E& ArcSWATS F2lst
F Watershed Delineation =75 °©]-83dl0] HA|&S FE0111A} ot

FERHETES 8% 5459 22 L KL B4 £33 2L F2 AL 24
wofl mE A f9 4 stel o AR AYE ArcSWATOﬂ/\i f3Fe) 552 87}

o] QI Mol 71 7HkE s (descent) 2.2 ot (D8 EaLE]H) © E\:H RR=L
t} E3F 92 A& AHS ZAs] Yol AAgS 2835 T =4 o%k 9 o= Akl
SHE AR AL Bofl AA 79 UEYTS YA EE, & BAFR] 2 Xhl =
9] 99 A4S At D8 garglEolt O'Callaghant Mark(1984)7F 7t e
Zo0g A 7|ojHA ] AXLS 5t 28 Aol thileF 52 YuE]ZothEEHE
9], 2013). APARE] 49J9] ARpPogre 11 A 87 A F 7L 7P 2 gk
08 355 AAcke WAoE e
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(J% 3-23) D8 ¥12E

Proportion Steepest direction
flowing to downslope
neighboring | Proportion flowing to
grid cell 4 is / neighboring grid cell 3
o/(ay is op/(aytay)

[ | A TTTTTTT T

A& : Tarboton(1997)

SWAT ZZoM= HFdS E78E 7|02 ARYS 856, o] ] EX|ol&
9 EoFof wehA HRUHydro Response Unit)&® T-8-5t0] A&t Y, 2004).
g2 9 (watershed), FI33Al(watershed boundary), -8 (pour points)2.& F+4%
o 92 B Ag 7oA g o s FEHY fAF A WigTE E2EE 2 f2 v
Eoltt. slue] 92 FF HirE 35 HiETRY 552 Ad 32 EolH otel o
o 2 {99 57t HAY 5 22 §9Z 2K esri FHOJA)).

(O3 3-24) 899 71824

Watershed boundary
Subbasin

Drainage divides
Stream network
Cutlets (pour points)

-) /)00

XE : esri 20X
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92 DEMZ 3 589 WEFe AAlstedl 589 ¥ 42 Jenson and
Domingue(1988)°] ola] AAH 870 WFo g 2= D8 Tale|E H H4lS TEr
o] A WA U=l = | &

&g 2 dot. 559 WS 4 AojlA 71 7HHE oHd(steepest descent) E= |
S (maximum descent) F3¥oll ) AA ==t thZat o] ALtET £ 32 10014
255714 Y9l A4r FHEHesri SH0]A)).

maximum_drop = change_in_z-value / distance x 100
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ZF AojlA 4= 559 ugo] ZA W 559 £ (AR, stream order)0E A4
o=t ol dAd & YEYF HIE TYoh= HHolth AE AR fof et 55
838 A5}y ER56k= WHHOoZ Strahler(1957)9F Shreve(1966)7F Aokt = 71A] HF

Ho] ARgEH. 7 7HA B Hz2o] ARl A 12 Fofske 2 SYst Strahler
P Z2 A=) shdo] A £A7F S7IBIARE Mz BE Aeo] SRl Rhd
2L 271512 =t} Shreve B E3F 22 x}2=0] shalo] mfsld LAl 27kt
Mz B2 Ao shdo] AR e A7F S7oke JHAolH. 2 oA teEs S5 ¥
o] 244 Foid A= Fiss Al 5 AT + 3ler o] HEe /9 4Ae sk
HEQIE Hojot= o AME3F 4= 9t}

SRR 2R
1
1 1 1
1

1 2 5

. -

F. 3
Strahler?| SFHRl 284 Shreve®| 3ixix

A= esri EHO|X|

- =10

6) A (stream order)= 3o AUAl o] Wl AF D B Hj7|= SES warh9]
7w 3}, https://ko.wikipedia.org/wiki/%ED%95%98%EC%B2%ICHECHBO%AS%EC%E3%98)
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(O3 3-27) $EEMCASWATE &85t =X F& 1Y

STEP 1. &AL STEP2. &X #& I RE Al

| ™ ] I8 1 [ L ) { 1 tfe |

14 12 10 EInay - ! | - | N EREE
11 10 9 1 I RS L1 1=t HER RO R E
1 1\ l 1! .I | 1 B I | | I > 1 R EE N

9 | & |8 | | M - — b I ] [ - BEEEE

Flow accumulation in each cell

1faf1]1f1 NN t 1
L ok ]1
11| 2]z i |1— 1 ’);
AN ET B - ; ._..I..]. s...l..]..
15| 220 2 g gEEEEN

STEP3. AL H A &

500 el thraghald 1000 cell theashald
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EXHIRE

. 3  =EEY eI
B SXAY S GeY SH S ANAtEH
B HEAM W Y A Wl HEES GOy
B AN R MO A W HURIY §X)
B AM0| S Xt spn B BRAUX]
aXIAY s;a{g oD sy AR Y UR
B AENY 23 @Y opy W 82X
- AN Ry EY o . N“‘ﬂl
40| R 13 o t3

- o ax i

o AR 0| Q1= HEX
- LEE e  an e E
A8 Ny AL 40] S BN
™z a ey BESEEE Y
o HEYee UEH - AT S
- UYL YEY  AEW

o UUEE Y SNRRE

Xtﬁ D 22IA(2019b) XA K7+

TUA| Feiole UMY FAE wt #24H567m), FRAH582m)0] w2 AHAIE ©]
1, gRole ”;‘OF7} HAHAL, Adfolls Z24H143m), 047]*}(105m) = A4H123m),
AEIH239m) 5 W2 54 AR BT ERAR A TS o] AT FF
2 523, ¥ Ew—ﬂ‘f} FFART A2 ARAEE 1\’::"71‘6]’04 SHgAefA] R
Aoz st 7 opitoz EHEn, she] S-4wole 9, B, AdAeA] & il
22 AA7E 250 WU ArEdoR ol&HIL JTHEYAl, 2019b). A A
A AFEHAL 2,641ha® AA| WA 75%(1,986ha)7t AHf-ECl gt 15%((390ha)=
=frd, WHA 10%(265ha)7t S-fHolth.
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(B 4-1) 9| M5
(9] © ha)
I A 29 283 A
w2 6,368,843 1,543,352 487,611 4,337,880
A= 526,985 96,738 41,343 388,904
22UA| 2 641 390 265 1,086
Xz - A B
* lhad =A™ ™2 125.6n", Z7|= 124.5m, £%A| 114.5m
(T 4-2) A A 35T
Xf= : £8A|(2019b) KX X7k2
2) 5t L XNpX| g
FUAOE A, AT, £UH, GAHZA 5 44 F9 S 2T
SHd 24717F 523 Qlom 77 A|Hehd el o]
1 FH

3 Aol AR &
23 HAGH} olRolA 9

o] EtH=YAl, 2019b). ok FH-2
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SAZ1OIA AT SUHS P, FASHL, B2, BUBHo| A2 AL 9
Ho] Bt AR FAATAE AR B4 Aokt B4 AL JokE, B4, ¢
5, YT 5 A2 128 g $204 PAH0E SEHEYA, 2019). 9
AHS Fkdl BAAZ o3 MRS B} AAASAI A5 2
NS AR o 1z SRARE s HoR el sl

o R SAAL AAALALA Go] P ATHGAA, 20190). EF FRANA 2
U SFHES 2UA Defoll A3 L A5Aeh AZEle] ek, FEASA, FRASA,
U, Y, AZ, Y, QEARA 5 7R B ASAE vigsle] A1 B ole] A4AE

.

o] FZxHo WHEFY JrEdoz ol §HI UtHEHAl, 2019b).

(B 4-2) 2 ofd

7= A &4 SHAH(km) | RHHX()
A O)ZAl =85S 8 SHAl EAS 13.18 85.63
MsH TEAl Yo IS TEA M IMS 11.50 30.50
+Ei TEA FoT S5 TEAl Fo GAS 9.45 25.37
RN SR A RS SHIAl EHOHS 9.00 39.76
ke TEA P S5 TEAl FoT YAS 11.5 5.17
uH EA Yo oFEuS TEAl Yo+ oFdus 1.25 1.98

O oA & 019S THA & ofF 3.00 9.10

K& @ 23Al(2018b)
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rol
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>
I
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9
[El
,
P
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R
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H 4-3) 28U 38517124 #g
28 Y[ B HE(m)
229 33 43,178.20
ofjzlo| 22 204 510,321.10
d2ize 72 6,291,792.30
2 AN 1 131,972.00
23512 8 72,528.80
4829 12 376,493.40
Moz 2 22,565.20
stus 143 136,447.00
% AZ=X| - 1,357,745.10
B A=K - 412,388.80
HA=X| - 64,369.00
724 70,562 -
2L 475 9,419,800.90

Az A HEAZE
* 20198 VIRCR Ji2eE liae W OBY AN EYH| EE

XE 0 22A(2019b) KAF X7HE2
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5) 57K 5%
582 = SAL00A TS ARt =) TE)TS Zesh= 22 & 20009 01
T U9 = 2 FES] AL AT 20194 1249 V1€ =2 9,610,222nf8 &
Al AA HAQ] 7.94%, B2 7,625,966mME 6.3%= AHA|o] YA EA]Q] oF 14.21%7]'
57470 ok WHoR et 7Y 547 AL @%EL 4 AR T-9] e
5747 WA gL ATt = 15.99%, & 10.86%= BT HA| WA oF 26.85%0
ket
B 4-4) 22| 57| 8
e ZMHx| ()] HA|CHH| =(&) TIAICHH|
= () () B HXH|S(%) (") = HXH|E(%)
A 121,092,176 7,625,966 6.30 9,610,222 7.94
ot 33,342,317 1,577,962 4.73 1,062,850 3.19
A 47,170,330 5,122,691 10.86 7,541,040 15.99
] 12,856,109 341,657 2.66 282,256 2.20
s+ 27,723,421 583,656 2.11 724,076 2.61
=z 2EEA(https://stat.suwon.go.kr/stat/index.do)
(O3 4-5) =8A SEX| S

TEA 53X g

=
=
=g
E

Az 22A(2019b) KA X7HE
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A Y S9N A4S HAL EAVEAYNA AT 4 gow HT 4w
FOIAE 2030 S EAZIEAT WA (RN, 2018004 FAT 5 k. HAEL
SRS AE FEASY EARAEY $EAF0R TR0 Uk £UAY BA%
TS IS FHOR AR AAGUAE ABHE F 5AFS Agste] £AY
A% BASHA AA-(HSSAT A5F)-olA-SA- BRI EA -

g9z oloja HEx2e HHs T AthE9Al, 20184).

1

i

>,

(38 4-6) +2A SESXHA FE=

A& @ 23A(2018a), 20303 TAZ|2AE HE
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A2d FUANA B4 DHF U4 JAnE 75

1. AA4+-EX[(NDMI) X7 3=

BHARTEAFE AEH] Yol ARgotitels 42 20179 8¥ 269 Landsat
8/OLI AlA o] ofsf &FH FFoE =A9 BT} w& Al7|o] sidsl= 6-899] ARE
E&5tA 59 oH, 2018~20194 SFAY] Y Ame FUAIGo] FE2E THA A

£317] go|aHA] ot HEo] 2017W9 ARE T8It
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(1Y 4-8) 23 BAAYLEXSNDM) X4 2RE

o

Value
High : 5074.07

. Low : -885.246
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S =l B9 AR 7R S4A 525 Ve U0l Jlon FASASS
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H5o] 37129 fH=AHE AL .
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Abstract

Green Infrastructure with the Consideration of Spatial Ecological

Characteristics in Suwon

Urban environmental problems such as urban heat islands and urban floods
occur frequently as abnormal climates such as heatwaves and heavy rain increase.
These urban problems are due to the increase in impermeable areas of the city.
The importance of green infrastructure is increasingly emphasized in terms of
urban sustainability. However, there is a limit in managing sustainable cities as
the green axis, which has to be preceded for building green infrastructure, only
provides abstract networks. Therefore, this study aims to provide a green
infrastructure in Suwon by suggesting an objective methodology for green
infrastructure construction with the consideration of spatial ecological
characteristics.

The study reviewed various modeling methods and spatial data for green
infrastructure and analyzed the green infrastructure as the urban infrastructure
considering the topography and vitality of green areas. The scope of green
infrastructure in Suwon was targeted at green biotopes including forests, streams,
parks, green areas, and agricultural areas. The SWAT model to which the D8
algorithm was applied was used to build the green infrastructure of Suwon. NDMI
values using Landsat 8 images were used as input data instead of DEM. The use
of NDMI is significant in the sense that the central axis of green infrastructure
including forest axis and major stream axis it has established rather than the axis
of forest —only-oriented area as before. As a result, the green axis in Suwon consists

of forest axis and steam axis.



In the future, the generalization process of green axis applying various modeling
methods is suggested. Based on the result of this study, it is possible to establish
the green axis reflecting objective data rather than an existing abstract concept.
Such green axis can be a base of the object of conservation in Suwon, and with
this it would be possible to establish an environment-friendly and sustainable land
use plan. In order to realize a green city, we should make policies such as the
establishment of a system to protect the green axis in Suwon, a strategic green
infrastructure plan in connection with spatial planning, building a green
infrastructure including green axis and urban green areas, and expansion of citizen

participation.

Keyword : Urban Ecosystem, Green Infrastructure, Green Axis, NDMI, SWAT Model
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