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Abstract

Riverine wetlands were reduced and damaged by dredging of rivers and constructing parks in wetlands by Four
Rivers Project from 2008 to 2013. Therefore, replacement wetlands were constructed for the compensation of
wetland loss by the government. However, It is not enough to manage replacement wetlands. In order to manage
the wetlands efficiently, it is necessaty to assess the functions of the wetlands and to manage them according to
their functions. Here we performed functional assessments for a replacement wetland called Gangcheon wetland
using the modified HGM approach. Hydrological, biogeochemical, animal habitat, and plant habitat functions for
the wetland were assessed. To assess the functions, we collected informations for modified HGM approach from
the monitored hydrologic data, field survey, published reports and documents for before and after the project,
and hydraulic & hydrologic modeling. As the results of the assessment, the hydrological function for the
replacement wetland showed 65.5% of the reference wetland, biogeochemical function showed 66.6%, plant
habitat function showed 75%, and animal habitat function showed 108.3%. Overall, Gangcheon wetland function
after the project was reduced to 78.9% of the function before the project. The decrease in hydrological function
is due to the decrease of subsurface storage of water. And the decrease in biogeochemical & pland habitat
functions is due to the removal of sandbank around the Gangcheon wetland. To compensate for the reduced
function, it is necessary to expand the wetland area and to plant the various vegetation. The modified HGM
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used in this study can take into account the degree of improvement for replacement wetlands, so it can be used
to efficiently manage the replacement wetlands. Also when the wetland is newly constructed, it will be very
useful to assess the change of function of the wetland over time.
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Table 1. Index of Function in HGM
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Table 2. Comparison of HGM and Modified HGM

HGM Modified HGM
. To assess functions of hydrological, biogeochemical, plant habitat, animal habitat aspect and to calculate
variables L ) . . . . )
the function index through index of function calculation formula with variable related on function
commonality 1. Wet.land type .c.lassification (referenc.e wetlands and target wetland selection)
Procedure of | 2. Variable definition and data collection
assessment 3. Calculate the value of the variable
4. Calculate the index of function
Value of When it is similar to the reference wetland, give variable | Granted the value of 2.0 variable which is superior
variables the value of 1.0 to the reference wetland
Difference Method of By evaluating the function of the target wetland, it | Evaluate not only the similarity of the functions
is judged whether the function is similar to the reference | of target wetlands and reference wetland but also
assessment
wetland excellence

Table 3. Range of Variable Values in Modified HGM

Variable calculation standard variables value

When the variable value of the target wetland from the reference wetland is 175% or more,

o . 2.0
When the condition is superior to the reference wetland
When the variable value of the target wetland from the reference wetland reaches 125~175% or 125% or more, L5
When the condition performs a better function than reference wetland ’
When the variable value of the target wetland from the reference wetland reaches 75~125% or 75% or more, 10
When the condition is similar to the reference wetland ’
When the variable value of the target wetland from the reference wetland reaches 25~75%, 05
When the condition is not much different from the reference wetland ’
When the variable value of the target wetland from the reference wetland reaches 0~25%, 01
When the condition is much different from the reference wetland ’
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Fig. 1. Gangcheon Wetland.
Left: Before the Projects (2008), Right: After the Projects (2015)
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Table 4. Analysis of flow duration in Gangcheon Wetland

Flow rate(m’/s)

Obs. days
5 10 30 95 185 275 355
Mok Before the Projects 1175.2 686.4 4431 341.7 147.5 92.2 54.9 34.1
ok—gye
& After the projects 1195.3 944.0 595.5 418.3 184.0 127.3 101.9 80.5
Before the Projects 514.9 312.7 150.2 94.8 17.7 7.4 4.1 2.0
Moon—-mak -
After the projects 478.2 269.0 126.8 84.6 19.1 9.1 5.1 1.4
. Before the Projects 146.3 83.7 45.1 30.6 10.1 4.3 1.9 0.7
Cheong—mi -
After the projects 118.8 70.4 40.5 29.0 9.3 4.5 2.6 0.8

Table 5. Change in average inundation depth, flow velocity, wetland water level fluctuation of Gangcheon wetland

Gangcheon Wetland

Average inundation depth (m)

Flow velocity (m/s)

Water level fluctuation (m)

Before the Projects 2.90 2.55 0.39

After the Projects 3.12 2.17 0.02
Za] 429] G4 B9 BAE W gt gt 579 AL 5 SRCMA, 2009; 2016). & AFollA= ZHEA9] 244
9 7 T AR ZARE 2Zkm7t Q7] wigell, & < A A FEAAA 715E Bk Sl A At AR $o
TFoldE FERFS ol8st FHdFA9 a7 FFS & AEE TFS A A9E HpE Aokt &85t
Aottt AHEA 9 79 B4 AAEA] ARl 11t %tH(Table 6 and 7). 2279 7% AF Aol sl A
3 e B4, w9, A0 o uSa AsE E8SHl 4 T 1 F57F AAasklet ol SR Uil f9217t
7 AP 2008 E 201387kA] HdH Ao A ZAgE o] TheFdt 2] AEo] oo g A= 2] |
d A BEAL 1982 e 20079749 A7, A & B Ho] ZAEQ7] HEoR Helrt ol £2] AEo] shak
A2 2013A7¥E 201587429 2A=mE &8sst 2 7V E et 1 oS Ak glod, s A4
FA AAFolle e AR Ardat die] EAstRE® o] SHYSIE qlo] Hat 11 FT4= 3 EE o= wdH
BAFAL] FgRAed A=Ee FEA7I7] sl And e 22 shdAgu Tt A, B AAFT T
3} A7e] §3e WER EAskcHTable 4, FAol e el ek ma) Foe BEoR olEd |
BAY §3% %S HEC-RAS Bald] AARZ & A} B¢ 5 oA si2sle] A9 Az} vlwsiele o) 17
gojol, A0 WA B A 29 4% DAL 5 F47 AL SAekdr ol B AARFo) Akl
Jsts Basdr. BEASA0 A §99) 22 9 F w2 sEugl] o)t gl 47 U sk 87

ol& Qo) A Ul B4l W
2 Q8| who] Mstste] 5] FH
5, ol Qlsf xF 9
570 S9usire A & 0.37
B MY 74 5

[e)
LR L

R

2~
T
9 ¥ 0.22 m7 Z7kstgon
i

sbesiet. shg 24

Table 6. Nunber of species in Gangcheon wetland
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Benthic

e Terrestrial * . amphibians/ terrestrial | Freshwater . Phyto -
Classification . mammal birds . . . Macroinver
Aquatic plants reptiles insects Fish Zooplankton
—tebrates
. . . . . . . . 47family
Before the 115family Tfamily 30family | 4family 6species/ | 45family 8family 36family .
Projects 625species 10species | Slspecies | 2family 4species | 101species | 31species 53species 103species/
Y 20family 28species

. . . . . . . . 45family
After the 85family 8family 34family | 4family 7species/ | 50family Tfamily 42family 109specics/

Projects 307species 11species | 72species | 4family 7species | 117species | 32species S6species species

25family 39species
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Table 7. Number of protected species in Gangcheon wetland
Classification Terrestrial + Aquatic plants mammal birds reptiles Freshwater Fish
Before the Projects 1family Ispecies 2family 2species 4family Sspecies - 1family Ispecies
After the Projects 2family 2species 2family 2species 4family Sspecies Ifamily 1species Ifamily 2species
AP & L E3Y, SAH| e, e, frFo], A5 F0 Zhe FAF Aol i E SFFFFIA AFAEEA
EUANE F57F SLstAth MAERTEFS A Aol H] HEA, A To +3E AAFAHIFEA tlolE 5 2
s A & ARtHer Favh EAY SISk TH(Table A SAAFEAL A3 a3 R dYe Sl A
7. ol FA A Al FE =Hd AL 17} A F @ AStrh W A2 4 A A SRS 71EEA
Aol otA3}E o] Al AHo] AL RS Ve 2 312 4t A § AASAE WEEAR S TE
S 525 vlaste] skt o, HaE A
3.3 Bi& A A J|S2|4 A 2} Astr] ek 29, FERAF A Fol gle A(Vwcro,
331 B% AL VsurwaT, VMACRO, VPO—REv Vsorer, Veaonry, Vaar, Vsinvr)©l
ol eET Ee = HeAt oA Alelsttt. & AolA] £t A
Al et Z7te] 715 WG] 9o AFE W o WA gt A Aake chewt ZeHTable 8),

Table 8. Value of variable in Gangcheon wetland

Variable Method of calculation Result bt'sfore the | Result after the Valge of
project project variable
To analyze the frequency of overbank flow from the channel using
VEreqQ HEC—RAS Once a year Once a year 1.0
VinunD To analyze the average inundation depth using HEC-RAS 2.90 m 3.12 m 1.0
To calculate the coverage of tree basal area using aerial photograph 7% of total 3% of total
VBTREE . . 0.5
or vegetation survey in Gangcheon wetland wetland area wetland area
% ¥
VDTREE Same method of Vprree 7% of total 3% of total 0.5
wetland area wetland area
Ve Same method of Virses 7% of total 3% of total 0.5
wetland area wetland area
VREDVEL To analyze the velocity using HEC-RAS 2.65 m/s 2.17 m/s 1.0
Vwrp To compare the water level fluctuation using weter level data 0.39 m 0.02 m 0.1
Voron To calcglate the aerial net primary productivity using Degree of Green 1492 638 0.5
Naturality
To calculate the surface inflow using the number of tributaries connected
to the wetland
VHErs To calculate the area of herbaceous plants of wetland. 47% of total 27% of total 0.5
wetland area wetland area
To calculate the surface inflow using the number of tributaries connected
Vsurrcon 4 4 1.0
to the wetland
Voron To estimate the organic matter in wetland using primary production 883 444 0.5
of herbaceous species
Veomp To count the vegetation layer of wetland 1.0
VSTRATA Same method of VCOMP 1.0
VpatcH To count the number of vegetation in wetland 28 23 1.0
To estimate the distribution and abundance of invertebrates in leaf . . . .
Vinor litter and coarse woody debris using species and protected species 101species/Ospecies | 117species/Ospecies L0
To estimate the distribution and abundance of invertebrates in aquatic . . . .
Vaamvrt habitats using species and protected species 53species/Ospecies | 56species/Ospecies 1.0
v To estimate the distribution and abundance of invertebrates in leaf 3species/Ispecies | 32species/2species 15
FISH litter and coarse woody debris using species and protected species P P P p )
Visere To estimate the dlSt'rlbutIOI’l and abundance of herptiles using species 10species/Ospecies | 14species/1species 15
and protected species

Vino To estimate the dlstrlbutlon and abundapce of resident and migratory STspecies/Sspecies | T2species/Sspecies 10
birds using species and protected species

Vagans To.estlmate the dlstrlbgtlon and abundance of permanent and seasonally 10species/2species | 11species/2species 10
resident mammals using species and protected species
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Table 9. Index of Function in Gangcheon Wetlands

Classification Indicator of Function evaluation Index of function
Dynamic Surface Water Storage 0.866
Long—Term Surface Water Storage -
) Energy Dissipation 1.000
Hydrological
Subsurface Storage of Water 0.100
Moderation of Groundwater Flow or Discharge -
Average hydrological function index 0.655
Nutrient Cycling 0.500
Removal of Imported Elements and Compounds 0.750
Biogeochemical Retention of Particulates 0.707
Organic Carbon Export 0.707
Average biogeochemical function index 0.666
Maintain Characteristic Plant Communities 0.750
Plant habitat Maintain Characteristic Detrital Biomass -
Average plant habitat function index 0.750
Maintain Spatial Structure of Habitat 1.000
Maintain Interspersion and Connectivit 1.000
Animal habitat Maintain Distribution and Abundance of Invertebrates 1.000
Maintain Distribution and Abundance of Vertebrates 1.250
Average animal habitat function index 1.083
Total average function index 0.789
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