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ABSTRACT: Lateral connectivity between the channel and the floodplains has been damaged by the levee construction and
channelization in most streams of South Korea. The purpose of this study was to develop a technique for easily and remotely
assessing lateral connectivity using GIS in the streams and to evaluate the effectiveness of the assessment method by
applying it to Cheongmi-cheon Stream, a representative stream in the central Korean Peninsula. The metrics of the lateral
connectivity assessment are composed of (1) existence of remaining wetlands and (2) land use property as a habitat quality of
the former floodplain outside the levee and (3) existence of levee barrier, (4) connectivity to the stream and (5) connectivity to
the upland natural habitats as a connectivity from the channel through floodplain to the upland forest. According to the result
of applying the assessment method to Cheongmi-cheon Stream, the lateral connectivity was severely damaged due to the
levee construction and land use change in the former floodplain. The GIS-based assessment of the lateral connectivity
developed in this study is expected to be used as a useful tool for identifying limitations of current connectivity in various
attempts to restore lateral connectivity in riparian ecosystems.
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Fig. 1. The former floodplains delineated for the GIS-based assessment of the lateral connectivity in in the Cheongmi-cheon
Stream, South Korea (Capital letters of A and B indicate the selected sites in Fig. 2 (f) and Fig. 3).
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H (Choi 2012)°]] wheba] A1 F4=9] Hok W= AW A
A0 Gelstit o] 1|92] AAS GISE 0|45}l
B A5}t Jinet al. 2015, Jin et al. 2017). HA| A%
4] 2A1E A $I5t0] 5H FAIAlelA Q13
o] ko 2 21745 k] Wslol A o1 A58 A
LRt AN A A = A 5H3dT o] Heo] =23
31 129 (digital elevation model, DEM)o]| 4] 30d |1
T R MgEe AWA 31 FEste] o] 32
g4E| = 7128151} (Table 1), 717 Ao] 2118
K70l BART 34917 W BAEIE 7154
o] 0512, o s Ao H AgE 2] S

A7 AR ARe] Aol whebA sk 7] A 2ol A
MR 540 F /1Y e 304 W] TR0 of
L33t Jinetal. 2015, Jin et al. 2017). E35] g5
AgE FollA L HA o] FAlof oG A FEIL K



S.-N. Jin et al. / Ecol. Resil. Infrastruct. (2019) 6(3): 154-162

157

Table 1. Input data for GIS-based assessment of the lateral connectivity in the Cheongmi-cheon Stream, South Korea

Input data Source

Details

1:5,000 digital map

Stream geomorphology (http:/f ngii.go.kr)

Layer code: N3L_C0050000,
Layer code: N3A_G0022313

Flood level (MLTMA 2011)

Basic plan for the Cheongmi-cheon Stream

30-year frequency flood level

Land cover map

Land use (http://www.wamis.go.kr)

Land cover map in 2005

Table 2. Metrics for the GIS-based assessment of the lateral connectivity (Cho 2019)

Category Metrics Criterion Score
Existence of Presence 1
remaining wetlands Absence 0
. . Waterbody, wetlands, forest 1
Habitat quality
of the former GraSSIand 07
floodplain outside Land use ratio weighted Bare land 0.5
the levee with the area (range 0 - 1) Paddy field 0.4
Dry field 0.3
Urbanized area 0
Existence of artificial Absence
levee barrier Presence 0
Connectivity Connectivity to the stream Mean relative Euclidean distance to 0-1
the nearest urbanized area
Connectivity to the upland 1 — Mean Euclidean distance to 01
natural habitats the nearest natural habitat

d) o] A7} (raster) Z7] (30 m x 30 m =900 m?) & c} 2z}
& 32 EA oA AL)soich

o A A, L2l E A A o] A2l H AgE oA
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)2 o]-g5}0] Total e (Table 1). E2|7 2w of 4
EAol-g T #04, AZFBHA A, YA, 54, 24,
wdko 7 Besieitt(Jinetal. 2017). X5
FAPAR-] {MJ% GIS ﬁ\_iE-?J]Cﬁ (ESRI, ArcGIS 9.3)=

3.2 E5 o1Ey

AU A AWA AT A S T Fol 7
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ot

(Table 2). AUWA] AgE 2] 42|

fA] ook (2) Ex|o1¢ £ 0= I,
73 FE2 (3) Al At o4, (4) she] AEA
(5) S/ AAX A x| eke] AAG O & ThA] LSS
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B7PES AE AA] S4E o A 4
Ao 2 o34 AR S<E] &
| RHE o2 BIFekT. SR 2] HE of
AP = 52 EA DB A SA 2 E57E
kst AL A (20161 )L o] 8
900 m>2 o]/% ]J“%_o]-oiil—o o] 7}»«3}
& AH-E FRUSIAT: ETH2) “EAOlE 5
o 24 AgHE H*‘XH de Gkl
AW A AZE oA EAJo]-8-2 Bl 57t
/J-]EHX’] 7153} g4, wEk AT E uieldie Ao g 7t
319tk GISE o|-8-3t0o] =] 2] Ex|o]8-S AH
2 KAIZ] 7] o Wb 0 - 1 98 M-S Hola)
3l EXo] -8 - H HAE 7FEX| & to] Hatgk
AFE3)SIT) (Table 2).
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Table 3. Grade for the GIS-based assessment of the
lateral connectivity

Grade Total score
Very good 2.50 - 5.00
Good 2.00 - 2.49
Fair 1.50 - 1.99
Poor 1.00 - 1.49
Very poor 0 - 0.99
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Table 4. Area-weighted mean values of the metrics of lateral connectivity in the Cheongmi-cheon Stream, South Korea

(n=107)
Category Metrics Mean+SD
Existence of remaining wetlands 0.03 + 0.16
Habitat guallty .of the former Land use ratio 007 + 047
floodplain outside the levee

Subtotal 0.10 + 0.15

Existence of artificial levee barrier 0
o Connectivity to the stream 0.08 + 0.19

Connectivity — -

Connectivity to the upland natural habitats 0.04 + 0.13
Subtotal 0.12 £ 0.14
Total 0.22 £ 0.14
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Fig. 2. Results of the GIS-based assessment of the lateral connectivity in in the Cheongmi-cheon Stream, South Kore
(Capital letters of A and B in f indicate the selected sites in Fig. 3).
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Table 5. Results of the lateral connectivity in the Cheongmi-cheon Stream, South Korea

Grade Numbers of the former floodplains Area of the former floodplains (km?)
Very good 6 1.45
Good 10 1.63
Fair 26 3.34
Poor 54 2.85
Very poor 11 2.60
Site
Photo A B
(Lateral connectivity: Very poor)

(Lateral connectivity: Very good)

Aerial image

A il

Overview of the
former floodplain
outside the levee

Levee and
watergate inside
the stream

Fig. 3. Photographs of the selected study sites (A and B in Fig. 1 and Fig. 2 (f)) for the GIS-based assessment of
the lateral connectivity in the Cheongmi-cheon Stream, South Korea.
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