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Abstract

Agricultural landscape has many ecosystem service functions. However, the development of the horticulture complex has no
consideration for environmental conservation. Therefore, we analyzed the priorities of ecosystem service functions required for
the composition. The study was conducted in three stages. As a result of the first survey, 17 functions were selected to be
improved. In the second survey, 12 functions were selected excluding 5 functions. Finally, 1. Measures for water purification, 2.
Groundwater recharge plan, 3. Surface water storage space, 4. Flood control measures, 5. Vegetation diversity space, 6. Carbon
emission reduction plan, 7. Aquatic insect habitat space, 8. Amphibian reptiles 9. Landscape and Waste Management, 10. Bird
Species Space, 11. Heat Island Mitigation Plan, 12. Experience / Ecological Education Plan. We proposed the structure, capacity,
flow rate, arrangement and form of the water treatment facility to improve water quality by improving the function. We
proposed a reservoir space of 7-10% for groundwater recharge. The development of reservoir and storage facilities suitable for
the Korean situation is suggested for the surface water storage and flood control measures. And proposed to secure a green space
for the climate cycle. Proposed habitat and nutrient discharge management for biodiversity. We propose green area development
and wetland development to improve the landscape, and put into the facilities for experiential education. The results of the
research can be utilized for the development and improvement of the horticultural complex.
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Table 1. The expert research items on the ecosystem service functions(First, Second)

Number Using - Ecosystem Service Function (First Survey Items) Survey Items (Second Survey Items)
Second Third
1 \Y% \% Groundwater recharge Groundwater charge plan
2 \Y \Y Water storage Surface water storage space
3 \Y% \Y% Water purification Water Quality Plan
4 \Y% \Y% Flood control Flood Control Plan
5 \Y% \% Aquatic insect habitat Aquatic insec habitat space
6 \Y \Y Amphibian & Reptile habitat Amphibian & Reptile habitat space
7 \Y% \Y Vegetation diversity Vegetation diversity space
8 \Y% \Y% Creating landscape Landscape and Waste Plan
9 \Y% \Y% Experience, Education Experience / Education Plan
10 \% \Y% Avian habitat Avian habitat space
11 \% Y Climate regulation Heat island mitigation plan
12 \% Y Air quality regulation Carbon emission reduction plan (energy use plan)
13 \Y Except Fishery habitat Fish habitat space
14 Y% Except Rest area Rest area space
15 \Y Except Biological control Biological control plan
16 \Y% Except Maintenance of genetic diversity Maintenance of genetic diversity plan
17 \Y Except Mammal habitat Mammal habitat space

Table 2. The expert research items and on the ecosystem service functions(Third)

Survey Items (Third)

Necessity of Function for Eco—friendly Protected Horticulture Complex

Groundwater charge plan

Paddy fields have a large amount of groundwater recharge. However, the facility horticulture complex is an
impervious areas. Artificial groundwater recharge facilities(reservoirs, infiltration trenches, etc.) are required.

Surface water storage
space

Paddy fields are rich in surface water storage. However, the protected horticulture complex composition can
not store surface water. Surface water storage is required for the protected horticulture complex.

Water Quality Plan

Paddy fields are excellent for water purification. However, the composition of protected horticulture complex
can not be purified. In addition, the nutrient solution of the protected horticulture complex causes water
pollution.

Flood Control Plan

Paddy fields have excellent flood control functions. However, the composition of the protected horticulture
complex can not be flood controlled. In addition, rainwater is released quickly due to the impervious space
of the protected horticulture complex.

Aquatic insec habitat
space

Paddy fields have high aquatic insect—diversity. However, the composition of the protected horticulture complex
makes the habitat disappear. Ecological wetlands and habitat spaces are needed for the aquatic insect diversity.

Amphibian & Reptile
habitat space

Paddy fields have high amphibian & reptile diversity. However, the composition of the protected horticulture
complex makes the habitat disappear. Ecological wetlands and habitat spaces are needed for the amphibian
& reptile diversity.

Vegetation diversity space

Paddy fields have high Vegetation diversity. However, the composition of the protected horticulture complex
makes the habitat disappear. Ecological wetlands and habitat spaces are needed for the vegetation diversity.

Landscape and Waste
Plan

Paddy fields are highly effective in creating landscapes. However, the composition of the protected horticulture
complex makes the effect disappear. Improper landscapes such as waste vinyl, waste and oil tanks should
be improved.

Experience / Education
Plan

Rural-experience in protected horticulture complex can increase the economic value. It is necessary to secure
programs and educational space.

Avian habitat space

Paddy fields have high avian diversity. However, the composition of the protected horticulture complex makes
the habitat disappear. Ecological wetlands and habitat spaces are needed for the avian diversity.

Heat island mitigation
plan

Paddy fields have a high climate regulation effect. However, the composition of the protected horticulture
complex makes the heat island. It is necessary to reduce heat island such as green space etc..

Carbon emission reduction
plan (energy use plan)

Paddy fields have a high air quality regulation effect. However, the composition of the protected horticulture
complex makes the carbon emission space. It is necessary to reduce carbon emission such as green space
etc..

Journal of Wetlands Research, Vol. 19, No. 4, 2017



536

93t

MEfAME|A TS E 7EEA] MY

3

rok

Aol SER =7 AAARGS Table 33 o] 22t
ZArll A 109%, 32k Apl|A] 12878 0] rostgint. HE7te]

AAFEs AHEY 22 ZAb|A WA (University) 287
(23.6%), A+A(Institute) 319(26.1%), L5714 (Business)
32H(26.9%), tIsHY 74 (Graduate course) 98 (7.6%), &
Lo (Public Official) 9%(7.6%) So] Zodghom 3z} FAf
AME 22 FALeE Bt Hl&9 RxE BAIE

Table 3. The general information of respondent

o Second(N=109) | Third(N=128)
Classification
Numbers| % |Numbers| %
University 28 23.6 33 25.8
Institute 31 26.1 35 273
Work Graduate course 9 7.6 21 16.4
Business 32 26.9 30 234
Public Official 9 7.6 9 7.0
Doctor 73 58.9 79 61.7
) Doctor Course 16 12.9 21 16.4
Education
Master 14 11.3 14 10.9
College graduate 6 4.8 14 10.9
Biology 32 29.4 47 36.7
. Engineering 35 32.1 37 28.9
Major -
Architecture 20 18.3 21 16.4
Agricultural 22 20.2 23 18.0

HAFEoke A9 22 Ao A= BEBiology, AEIZEH
7} 32%(29.4%), &3+ (Engineering, 7| AZ3) 3595 (32.1%),
A=(Architecture, EZIZ3H  2095(18.3%), =9
(Agricultural, Yo 23 22%(20.2%) EoF|A SHHIL 3
2t A A B BEoko] MRV 7P B2 479 0]
SEHAT FSHIA(BTE, 36.7%), sA4EE L Ao (239,
18.0%), AZEZR(219, 16.4%) Hof] &£0=2 FH=E At

2.3 U7t ZAF Y SN
27 ZAR= 20159 08Y gH=<57]

St ExAs5Hs] 3o A
3|41 gherom, 3z A= 20179
o] LS o] AlZrE Aol ]oA HrE
St % oot

34" AR E ExcelE o]&sdte] A=mE Aokl SPSS
(WIN 19.0) Z2 & o]-&sto] Mo el Zol&

Wi
]

9],
A5

089 5

2
)

st
.

A

i

=
Rl

ot

=
KA

o o @ mx

gotr 7] 95l T-testEAl-S AAS T
3. Zat Y a3
3.1 AJERHOER] 2 A| 112 7|50 CHg 227t AL

(22 =AD)
1AM =Ed 197029 Addogz] =4 Al 7]

SREAIEE A19A AH4Z, 2017

SASHE ¢ EE 17 § 2ol
off Hsll 22k At 715 Aol e

1

A% € 177 7]
o Awg A 2

o
2 ottt AE, T AF, 59 HE7F 109950 Z 7]
5o tigt o =5 53 gAHE(Likert) HER2 Bt
o, 177HA 7155 B4 A7 3o 2.79~4.592 12+
XA Aol vlg] A9 7152 A4 22t oY Vs
L Hpot dotAe AFor BAEr

FEC)S) 2 BrrdasE RSk diFo] 45902

N
-
o2l

=7 BAEAL 2o 2E AxFHG FHWater
storage; 4.38), =2 AS} A (Water purification; 4.24),

B2Z4- g3 (Flood control; 4.04), &A2% AAl &7t

(Aquatic insect habitat; 4.03), FAoEF A4 FIt
(Amphibian & Reptile habitat; 4.01), AActFy 7+
(Vegetation diversity; 3.71), 2% 9 H7E&E ]
(Creating landscape; 3.69), Z& A4 F7HAvian

habitat; 3.62), @4d¢s} Wl (Climate regulation; 3.60),
A /el L et (Experience, Education; 3.57), g4l
Z A7 WM(Air quality regulation; 3.55), o1&/ AlAA
57t(Fishery habitat; 3.12), FAAS 57F(Rest area;
3.10), ABEe4 LA Fet(Biological control; 3.08), 44
A tofd BE did(Maintenance of genetic diversity;
3.04), Z5F AAA F7H(Mammal habitat; 2.79)9] <=2
2 ZQL7F o Ao BALQTHTable 3).
AHERE AolEAS F6l 4.59~4.244 3 7l5=

=9, 4.04~4.018 742 3/ 7152 2591, 3.71~3.55%

671 71%-2 3912 THSL o LA BHG.12), F
AAE B7H3.10), ABOHA WA HAG.08), §84 o

P HE HAG.04), ZHF AAA 33H2.79) 5 57 7]
7Hda7 ot el AlQfstaltt. AzZok
© 20159 AARE 12} 2AMIA 67 71591 A&
3 2 Zol7t Sl 22 2APIME +EA st
F2E gd, Qe 5 F 30 71selAd 2
SjAApe|= 12} ATHT ofHo] FHATIL €

=

-0 1
oté

=z ] ;’(}o
7t 3

Al

=

il

H =

.

ay)

5o+

.jl FIO 0}0[1

2o

32

3.2, AJH20J|Eiz] =7 A| 18] 7150]| Chigh 2427 ZAL
32+ ZAb

1~2GA A EEH 12712] 9] Aoz 274 Al A
Aol Qg 7]5ol tis] &5 It Faxe SARAE ¢
ot® 7] 95 AHP(Analytic Hierarchy Process) #tiH|u
£ 32 2AA AAISHH
T AT Al AT o] e A

1. =2As 2(0.119), 2. Atk
AEFAE 57H0.098), 4. T4ZH
AoreFd 5710.088), 6. BAH]E A7 ¥2H(0.083), 7.
FALE AA F7H0.078), 8. FAuEHF A4
0.076), 9. F¥ ¢ =#H7]&E t2(0.070), 10. =F A4
7H0.069), 11. &35t We1(0.067), 12. AF/JHw
HF9H(0.058) =02 Mo & Aoz wkstrt



EUR-ZUN-URE - 2HS-ZEH-HUY-0|AF 537
Table 4. The considerations importance of ecosystem function at horticulture complex design(Second)
Field
Function Biology Engineering | Architecture Agriculture (rllv:ki%r;) F-value”
(n=35) (n=53) (n=18) (n=18)
Groundwater charge plan 4.46°% 4.63F 4.68F 4,621 459" N.S
Surface water storage space 4.40°¢ 4.43°F 4.29°F 4,35 4,38 N.S
Water purification Plan 4.49%¢ 4,295 4.44PPE 3.87°FFcH 4.24PF 533"
Flood Control Plan 4.27"6 3.99°0CPE 4.39°PF 3.73PEFG 4.04° 2917
Aquatic insec habitat space 3.89°FF 413 3.89%PE 4,14FCH 4,037 N.S
Amphibian & Reptile habitat space 3.83%¢ 3.993CPE 4,00°PE 4,18 4.01° N.S
Vegetation diversity space 3.78% 3.59%¢ 3.79*ABCDE 3.70°PFFG 3.71¢ N.S
Landscape and Waste Plan 3.79% 3.48% 3.89%¢PE 3.72°FFG 3.69¢ N.S
Experience / Education Plan 3.47°CPE 3.66°5<P 3.822ABCDE 3.62tPFF 3.62¢ N.S
Avian habitat space 3.47°CPE 3.44® 3.86"5CPE 3.87pEFGH 3.60°¢ 3.12°
Heat island mitigation plan 3.62°PF 3.51°%¢ 3.75%ABCP 3.51°CPF 3.57¢ N.S
Carbon emission reduction plan (energy use plan) 3.59%¢ 3.52t¢ 3,72ABCD 3.48CPE 3.55¢ N.S
Fish habitat space 3.29°8CP 3.16"8 2,964 3.00°48¢ 3.12° N.S
Rest area space 3.09248¢ 3.33% 2,944 2.97°48 3.10° N.S
Biological control plan 3.02:48¢ 2.83% 3.2948C 3.27%BCP 3.08" N.S
Maintenance of genetic diversity plan 2.99%48 3.17%48 3.36%48C 2.92°4B 3.04° N.S
Mammal habitat space 2,79 2774 3.1348C 2.67°4 2.79*4 N.S
F-value? 12.972"" 11.885"" 3375 1021077 | 34.328""" —

* Test result is statistically significant at the P = 0.5 level( * ),P = 0.01 level( ** ),

result., Duncan :

width a<b<{c'*, length A

1) The result is according field types, Lower case letters.,
2) The result is according ecosystem function, Capital letters.

Table 5. The consider rankings according importance evaluation

0.001 level( *** ); NS = Not significant

First” (Likert) Second (Likert) Third (AHP)
Function (An\fi;i? Ranking | Grade é‘f{%%? Ranking | Grade In(ls :rlt;él)ce Ranking | Grade
Water purification 3.86 6 1 4.24 3 1 0.119 1 1
Groundwater recharge 4.13 1 1 4.59 1 1 0.100 2 1
Water storage 4.05 2 1 4.38 2 1 0.098 3 1
Flood control 3.87 5 1 4.04 4 2 0.095 4 1
Vegetation diversity 3.71 9 2 3.71 7 3 0.088 5 2
Air quality regulation 3.25 15 3 3.55 12 3 0.083 6 2
Aquatic insect habitat 3.92 4 1 4.03 5 2 0.078 7 2
Amphibian & Reptile habitat 3.96 3 1 4.01 6 2 0.076 8 2
Creating landscape 3.74 8 2 3.69 8 3 0.070 9 3
Avian habitat 3.76 7 2 3.62 9 3 0.069 10 3
Climate regulation 3.30 13 3 3.60 10 3 0.067 11 3
Experience, Education 3.69 10 2 3.57 11 3 0.058 12 4
Fishery habitat 3.42 12 3 3.12 13 Except - - -
Rest area 3.14 17 3 3.10 14 Except - - -
Biological control 3.48 11 3 3.08 15 Except - - -
Maintenance of genetic diversity 3.25 16 3 3.04 16 Except - - -
Mammal habitat 3.30 14 3 2.79 17 Except - - -
Maintenance of soil fertility 3.03 18 Except - - - - - -
Reducing soil erosion 2.98 19 Except - - - - - -
F-test” 6.185%** 34.328*** -

*

1) Son et al.(2015), Expert survey result 2): Test result is statistically significant at the P

Journal

= 0.001 level( *** )
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Table 6. The ecosystem services enhancement plan of eco-friendly protected horticulture complex

Consider grade Function Consider rankings Enhancement plan
P Wastewater purification facility. Eco—friendly purification facility.
Water purification 1 P ettty yP 4
Wetland design and purification plants.
Artificial groundwater recharge facilities(detention, infiltration
Groundwater recharge 2 .
- trenches, etc.). Water recycling system.
irst
Installed natural type pond, wetland, surface water storage space.
Water storage 3 wraltype p &8¢ b
Water recycling system reduces groundwater use.
Installed detention, wetland, rain water storage space, channel
Flood control 4 . .
maintenance and repair etc..
. L. Plant habitat, land use conservation, wetland, restrict chemical
Vegetation diversity 5 i
fertilizer use etc..
. . . Secure green space, consider environmentally friendly layout,
Air quality regulation 6 - & p Y y oy
materials, and size etc.
Second - - -
L . Wetland, detention, corridor etc. habitat.
Aquatic insect habitat 7 . o
Reduce of chemical fertilizers
o . . Wetland, detention, corridor etc. habitat.
Amphibian & Reptile habitat 8 . I
Reduce of chemical fertilizers
. Improved landscapes such as waste vinyl, waste, oil tank.
Creating landscape 9
Installed parks, green areas and wetlands.
. . Installed detention, wetland, shrub community, providing food
Avian habitat 10 . 4 . ’ Y. P J ’
. light—shielding film etc.
Third -
. . Installed forest, green space, wetland, eco—friendly low—carbon
Climate regulation 11 . o . o
operation, carbon emission reduction facilities etc.
. . Installed lecture room, parking lot, entrance road, program
Experience, Education 12 P & prog
development etc.
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T2 2 4 AtHSeoul Women's University, 2010). 3FsHt]|=
Abgo] A= tredm ol & dFE nAe d1Et
Qe B2 (Han et al,, 2016), Al/dAeTz]oflA] HAYcH= ol
9 3ok 9] QRERES Moty A7 & 4 gl B
< Al=lsof g

AldLdaz]e] Ao At (Creating  landscape) &2
A FERED HHd £A, 1= Y 33 SR, §

93 AYAN 5 AT AST 3L, S, 54
;‘
o

[e5

o=
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H e

279 A4 (Avian habitat)= {JallAl= AAE7H SE9}
FAXAY, TEREAY o] TashH, AY 9 uS
(Experience, Education)2 AJef-5e] A]H Q8 4 (Lee and
Kim, 2013)Q1 28 59 wEAIA, HOAA, ZFo] ot
T2 Fa n2 R A, IR AL T 1y & d
87F oty meE

4. 2 &

T, FEEEL oSt BHAMYL Pse] JAT 5
o] FAHAM A7l FAA IF= Lslof et ¢
gluete] Ald e Al w2 s7ta5e FEAH SHA
BF A Qg g2 A EA ] et aEjAbete] glal
EHCRE gt A AeHal gl mebAd Al
o2& 24 A AHAAHL 755 pAHCR 21
o7 FaE 4e AAsHH.

AR o] A 29e A AL 7
s 2 7 A Rl rEs £ 3dA 0] 2AA AP
Aek. WA 184 19715 AA-17 715 A4, 2874=
1771 AAM-12715 A3dez AF=U0H. HF A4 =
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QL5 32 TAA] AFESEH

12} ZAFEA3HSon et al, 201594 E& = & 1771 71%
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