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ABSTRACT Recently, the government has been promoting the expansion and supply of renewable energy as an alternative for
achieving carbon neutrality and the nationally determined contributions by 2030. In 2020, the Ministries of Industry and Environment
and the Korea Forest Service collaborated to build a nationwide onshore wind energy siting atlas considering wind resources and
forestry and environmental regulations focused on central regulations. In this study, the ordinances of the local governments were
analyzed to examine the effects of regional location regulations on the expansion of onshore wind power energy generation facilities,
in addition to those of central regulations. A development permit standard survey of 226 urban plan ordinances of the local governments
nationwide showed that presently in 2022, 52 municipalities are applying regulations on wind energy generation facilities by ordinances.
This is twice more than that in 2018, when renewable energy power generation facility development was difficult. Additionally, the
location regulations applied by these ordinances were organized by items and regions, and regulatory characteristics, such as the
number and scope, were analyzed by regions. To analyze the spatial distribution characteristics, JeollaNamdo was selected as the case
area. A spatial DB was established for regulated areas based on the regional and central regulations, and the spatial distribution
characteristics and the regulatory scope were compared and analyzed.

Key words Location regulation(] ] FA]), Onshore wind energy(54+33), Local government ordinance(A] A4 Zd)),
Development permit(7] 23l $] 3] 7}), Separation distance regulations(©] 2 A 2] +A))
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Table 1. Urban planning ordinance power generation facilities
permit criteria (ex: Yeongcheon)

A222-2]2(Permission Criteria for Power generation Facilities)
@ In the case of power generation facilities, no within 1,500
meters of distance from residences, tourist destination, cultural
assets, and tranquillity facilities (facilities that require quietness,
such as schools, libraries, sanatoriums, kindergartens, hospitals,
senior citizens' halls and barns),
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Table 2, Status of local governments ordinances
unit: number of local government

Name of province 2018,08 2022.01
Gyeonggi 0 1
Gangwon 1 2
Chungbuk 2 3
Chungnam 0 8
Jeonbuk 1 7
Jeonnam 1 19
Gyeongbuk 5 12

Gyeongnam 0 0
Total 20 52
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Fig. 2. Distribution of local governments ordinances for wind
power generation facilities (year 2018/2022)
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Table 3. Wind power complex completion status (year 2014—
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Table 4, Types of local government regulations related to

2020) ' wind power facilities
unit: number of complex
g |45 | 6] 7| 18] 19| 20 [Tota T i =
Road and
Busan - - - - - - - - a .an Highway, rail, etc
rail
Incheon - - - - - - - -
Separation | Tranquillity Schools, libraries, hospitals,
Ulsan - - - - - - - - . e
distance facilities barns, etc
G 3 — — — — — — — —
— Residential Residential area
i i
Gangwon - 2 3 5 3 - 3 16 facilities
Chungnam | — - 1 _ ~ ~ ~ 1 Terrain® Slope, elevation
Jeonbuk 1 2 - 1 - - 1 5 Production
Et Excellent farmland i
Jeonnam | 2 | 3 | 4 | 2| 2| 3| - |16 ¢ facility Heetiont Tarmiand, Teservorr
Gyeongbuk | — 2 2 2 1 3 1 1 Etc Protected area, etc
Gyeongnam | 1 - 2 1 1 - - 5 * Criteria related Terrain— are excluded from the analysis for the
Jeju 1 4 9 1 _ 1 1 10 following reasons
— (scoope) Excluded as it is a regulation that can be adjusted
Tot ) 13 14 12 7 7 6 64 through deliberation,

* Source: Public Data Portal, ‘Location information of wind power
generation facilities (20210630)° Researchers rewrite™

42 M- Ao X|

— (elevation) Excluded because location information of the project
site is required when calculating the height,
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Table 5. Regulatory scope by region and type

unit: m
Road and rail Tranquillity Residential
Name of segment facilities facilities
province

Min Max Min Max Min Max

Nationwide | 150 | 2000 | 100 | 2000 100 | 2000

Seoul - - - - - -

Busan - - - - - -

Daegu - - - - - -

Incheon - - - - - -

Gwangju - - - - - -

Daejeon - - - - - -

Ulsan - - - - - -

Sejong - | - - - - -

Gyeonggi | 1000 | - | 1000 | - | 1000 | -

Gangwon 200 500 500 | 1000 100 1000

Chungbug | 1000 | 2000 | 500 | 1000 | 300 | 2000

Chungnam | 200 300 200 1500 100 1000

Jeonbuk 150 | 2000 | 100 | 2000 100 | 2000

Jeonnam 300 | 2000 | 300 | 2000 | 250 | 2000

Gyeongbuk | 500 | 2000 | 500 | 2000 | 150 2000

Gyeongnam - - - - - -

300 300

J 3 —_ —_
e (recommended) | (recommended)

* Jeju operates as a guideline, not an ordinance, and is recommended
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Table 6. Number of regulatory frequencies by road and rail
Type 0~100 ~150 ~200 300 500 ~1000 ~1500 ~2000 Tot
Highway 1 9 3 5 - 9 36
National 1 2 9 3 5 8 - 9 37
Metropolitan 1 1 5 1 2 1 - 4 15
Road Provincial 1 2 9 3 5 8 - 9 37
City 1 1 8 1 4 2 - 7 24
Conty 1 2 7 3 3 6 - 8 30
District 1 1 5 2 2 - 4 15
More than 2 lanes pavement - - - 1 1 2 - 2
Urban planning road - - 3 1 - - - -
Myeon - 1 7 1 1 5 - 2 17
szzzl Li - - 4 1 1 5 - 1 12
Farm road - 1 1 1 5 - 1 9
Highway - - - - - 2 - 1 3
Rail National - - - - - 2 - 1 3
Normal - - - - - 3 - 1 4
Tot 7 13 67 18 30 58 - 59 252
Table 7. Number of regulatory frequencies by section of the tranquillity facilities
Type 0~100 ~150 ~200 300 500 ~1000 ~1500 ~2000 Tot
School * 3 - 6 3 6 6 30 9 21
Kindergarden - 2 1 2 2 3 20
Day care Center 1 - 2 1 2 1 10
Library - - - - - 1 10 3 14
Hospital 1 - 1 - 1 1 10 3 17
Senior citizens' halls - - - - - 2 8 2 12
Barn - - - - - 11 11 5 27
Tourist destination 3 1 3 2 7 2 1 4 23
Public facilities 3 - 2 6 - - 1 13
Amusement park - - - - - 1
Park 1 - 1 - - - 2
Cultural assets 4 - 2 2 1 1 1 1 12
Recreation forest - 1 2 - - - - - 3
Historic sites 3 - 1 - - 1 - 1 6
Culture and sports facilities 3 - 3 2 6 - - 1 15
Sanitation facilities - - 1 2 - - - - 3
Tot 23 4 25 15 30 29 82 37 203
* Elementary, middle and high school
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Table 8. Number of regulatory frequencies by street section of residential facilities

Type 0~100 ~150 ~200 300 500 ~1000 ~1500 ~2000 Tot
10 or more - - 1 4 2 6 2 3 18
Less than 10 1 - - 2 7 6 2 1 19
5 or more - 2 1 3 4 3 - 6 19
Less than 5 3 - 3 1 3 2 1 - 13
Natural settlement district - - - 2 - 7 1 - 10
7-9 - - - 1 - - - - 1
4-6 - 1 - - - - - - 1
More than 3 1 - - - - - - -
Individual - - - - - 3 1 - 4
Tot 5 3 5 13 16 27 7 10 86
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Table 9. Spatial data list

Type List

Road and
rail

National base map

Separation | Tranquillity | Street name address map, use
distance facilities
Residential

facilities

zoning map, etc

Street name address map, use
zoning map (protected area, etc)

Digital topographic map, ecological

2) 7|&A& 4 9 GIS DB 7=

A% BeIste] FUARE 55 Sl8) 7124 RS
Table 99} o] =353t

QubAblt BT Al e Vol EelA i 3
2he FE5t, oldAueh BT AL BT 7124
24 A ALE Hgle] 14 IS DBE FE5
Gk, FAN L BAste] AE T J|R0E AE A
Hstgom, FAVYEGE ww, 53 o)y, 103w,
103 ol WA gigtonz A A WA A

Etc natural map, Landslide Hazard Map, oJet.
ete F=% AR Bl HAS ALFSH o, Table
Table 10. Administrative boundary area
oke): ha
Jeonnam Mokpo Yeosu Suncheon Naju
1,241,148 5,198 51,709 91,021 60,683
Gwangyang Damyang Gokseong Gurye Goheung Boseong
48,793 45,289 54,848 43,956 81,296 66,533
Hwasun Jangheung Gangjin Haenam Yeongam Muan
78,795 62,056 49,922 104,260 60,089 45,250
Hampyeong Yeonggwang Jangseong Wando Jindo Sinan
38,956 47,531 51,804 40,648 44,696 67,817

* Source: Korean Statistical Infomation Service (2020), Area and Accumulation by Administrative District™®
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Table 11. Ratio of areas regulated by road and rail

Name of city Road Rail
Jeonnam 44 1
Mokpo - -
Yeosu 93 -
Suncheon 100 -
Naju - _
Gwangyang 97 35
Damyang - -
Gokseong 82 -
Gurye - -
Goheung - -
Boseong - -
Hwasun 59 -
Jangheung - -
Gangjin - -
Haenam - -
Yeongam 100 -
Muan - -
Hampyeong 98 -
Yeonggwang 68 -
Jangseong 92 -
Wando 97 -
Jindo 97 -
Sinan - -

46 M- MHoAX|
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Fig. 3. Spatial distribution of regulations related to road and
rail
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Fig. 4. Spatial distribution of regulation related to the tranquillity
facilities
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Table 12. Ratio of areas regulated by the tranquillity facilities

unit: ha, %
Jeonnam 19 1 6 15 56 1 4 2
Mokpo - - - - - - - -
Yeosu 60 5 17 45 64 - - -
Suncheon - - - - 89 - - -
Naju - - - - - - - -
Gwangyang - - - - 84 - 88 46
Damyang - - - - - - - -
Gokseong - - - - - 0 - -
Gurye - - - - - - - -
Goheung 43 - 10 9 93 - - -
Boseong 24 1 10 41 92 - - -
Hwasun - - - - - 1 - -
Jangheung - - - - 78 - - -
Gangjin - - - - 89 - - -
Haenam 32 1 6 1 82 - - -
Yeongam 44 6 17 48 93 7 - 1
Muan 49 1 23 57 98 - - -
Hampyeong - - - - - 1 5 -
Yeonggwang 52 4 10 39 - 1 - -
Jangseong 38 2 15 47 86 2 - -
Wando - - - - 62 - - -
Jindo - - - - 66 - - -
Sinan 43 2 12 35 46 - - -
A FskaL Qe AR ] 7t ] Al o] AR S e T2 FEekal 242 A 7S HAISkL Qlek FAAIA
st olAA A A& Al AFe T~53%7} A Aol i
AN F ZAb FA0 7FE GFo] A ek Bl
o 1470 Af-toll A sskaL lom, AAEe] 56%°] sig?t FAAEY Rz mWE o4 = 105 11
o}, ol= i A7 Sl A1 e A T2 62%0| sl A, 10Z o127 Al-wh) R A[Hof| tigt 7|Eo]
Sk SAE 9] H2A o4 A 7|Eoz QIjt ?Hﬂxl"ﬂ 7P A yehdt, JfEFEs e e A EE, AE
2 (19%), BAEG(15%), HL(6%), F3A(4%), L 88%, 73R 91%, S15A] 99%= 90% W L7t FAIA S
AA = FA@2n), =A%), BEA(1R) 9 &= of siggtth. FEE 7EC = 1,000 m oe] A 7|%
At (Table 12 2). = A8 AF 2] AYe] FEEHAES A
27} 9ok s ck(Fig, 5, Table 13 #%),
3) FANY
FAANA W A= A B Ao wE o] A7 = 4) LRRR}
21970 Al-ofl A gk Qlek, FARAAG (G, 5 UTRARES o] AA Zofl 3t ARRS oy, s A
T Rk, 535 o], 105 vlRh 103 o) i} A A AR Ao r R A7 IS A (S
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Table 13. Ratio of areas regulated by residential facilities
unit: ha, %
. Natural Individ| Less | 5 or | Less [10 or
N2 @ ey sett_lement ual [than 5| more | than 10 | more
district
Jeonnam 13 12 7 18 42 53 o)
Mokpo S i M A 9] JAAFA AL % 1,118,443 ha A W] 90%
L olek el A AR A A4S ) g
- T T T oo T AYe s 10%e) Bakeh 2 o 5 YlekTable 15
Gwangyang - - - - - 94 2.
Damyang - - - - - - X]X]'iﬂ Ha AF l—lzlil?j %ﬂ(lOO%), ogcé—(loo%)% X]Qjﬂ A
Gokseong - - - - 42 |62 A7t ARGz AR, o342(99%), F2H99%) = T
Guye | = J o [ =l L o nwel xeo] FAXY0R SN M} As
e e T T e S 90% OlAel ARIeIR Aol 187 Aol e
e T T T T T s . QA AT ok o] Ak A|ATFAIR AR A2
Jangheung - 88 - - - -
Gangjin - 91 - - - -
Haenam 7 - - - 71 90 i ¢>
Yeongam - - 95 98 - - =
Muan 90 - - -1 9 | =
Hampyeong - - - - 57 66
Yeonggwang - - - - 81 96 o &%
Jangseong - - - - 96 99 i
Wando - - |74 | 93| - - ¢ :
Jindo - - - - | 7. 89 85 S
Sinan - - - - 95 98 EY . Ko
* Due to the unclear standards for calculating residential density e ;7\E»A\g
in the ordinance, there is an error in calculating the distance T
Fig. 6. Spatial distribution of regulations related to Etc

based on individual housing standards,
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Table 14, Ratio of areas regulated by Etc

Al

SLSY YT XA A S-S A ST

unit: ha, %

Name of city Excellent Reservoir Birds and an_imals Ecological Landslide_ Coastline Cultural_ Heritage

farmland group habitat natural map Hazard Rating Protection Zone
Jeonnam 6 - - 2 1 - -
Mokpo — — — — - — -
Yeosu — — — — - - -
Suncheon - - - - - — -
Naju 20 - - - - - -
Gwangyang 3 - 1 — - — —
Damyang - - — 42 - — -
Gokseong 8 — — — 19 - —
Gurye 6 - - - - - -
Goheung — — — — - — —
Boseong - - - - - - -
Hwasun - - - - - - -
Jangheung - - - - - - -
Gangjin - - - - - — -
Haenam 26 - - - - — -
Yeongam 26 3 1 - - — -
Muan - - - - - - -
Hampyeong 22 - — — - 1 -
Yeonggwang — — — — — = —
Jangseong — — — — — - —
Wando — — — — - — —
Jindo - - - - - - -
Sinan — — — — - - —

Table 15. Central regulation/regional regulation area and ratio of administrative districts
unit: ha, %
. Central regulation Regional regulation Tot
NI Area (ha) Ratio (%) Area (ha) Ratio (%) Area (ha) ratio (%)

Jeonnam 620,694 50 1,118,443 90 1,193,121 96
Mokpo 5,090 98 - - 5,090 98
Yeosu 40,323 78 51,312 99 51,548 100
Suncheon 53,402 59 91,019 100 91,021 100
Naju 34,044 56 12,400 20 45,523 75
Gwangyang 25,935 53 47,501 97 48,157 99
Damyang 26,093 58 19,219 42 37,322 82
Gokseong 18,512 34 47 587 87 47,951 87
Gurye 22,128 50 39,926 91 43,833 100
Goheung 34,442 42 78,772 97 80,386 99
Boseong 30,339 46 64,062 96 64,742 97
Hwasun 33,205 42 75,696 96 76,913 98
Jangheung 26,837 43 55,547 90 58,909 95
Gangjin 18,743 38 46,328 93 47,722 96
Haenam 38,196 37 97,937 94 99,571 96
Yeongam 30,763 51 60,089 100 60,089 100
Muan 24, 576 54 44 971 99 45,171 100
Hampyeong 17,770 46 38,197 98 38,352 98
Yeonggwang 21,880 46 46,312 97 46,963 99
Jangseong 28,606 55 51,452 99 51,637 100
Wando 22,630 56 39,658 98 40,404 99
Jindo 22,466 50 43,732 98 44 519 100
Sinan 44,716 66 66,726 98 67,300 99

* The total regulation area is the area excluding the spatial overlap of central and regional regulations,

* In the case of residential facilities, the distance is calculated based on individual houses, so it is different from the actual regulated area,
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Table 16. Ratio of Central/Regional Regulated Areas to Total
Regulated Areas
unit: %
Name of city Z;Z; regElZ?itc:i' (A) rzgg;:tri]gln (Féa/ts .
(A) (B) (Fig.
Jeonnam 100 52 94 1.8 =
Mokpo | 100 10 . - o % A o) 5
sweteon | 0 | m | | a7 el 15 3
Naju 100 o o7 0.4 Aol & FAIAY 1,193,121 hagd 100%2 2
Gwangyang | 100 54 99 18 AL A RSk BlES 52%0d] BHef A A=
Damyang 100 70 51 0.7 94% =2 AR o] oA XA ko] =& Ao
Gokseong 100 39 929 2.6 = L}E}L}q. ;(]o:l_ﬁ!.xﬂ‘— Zoh:]’j_] .ﬁLxﬂ x]oﬂq 1 8HH°ﬂ °H
Gurye | 100 50 ol L8 Fah, ol A, Aok, Fok 3, S F A
Cohems | 0 & DS o 100% ARl ket FehAA o] B A4A %
Boseong 100 47 99 2. A7 AV lXo] Ul 20 st GIaES u) ek 3 2= ot
Hwasun 100 43 98 2.3 = oee =T A
Jangheung | 100 46 94 2.1 (Table 16 =)
Gangjin 100 39 97 2.5
Haenam 100 38 98 2.6
Yeongam 100 51 100 2.0 4 7E1 E
Muan 100 54 100 1.8
Hampyeong 100 46 100 2.1 4.1 AT BB =0
Yeonggwang | 100 47 99 2.1
Jangseong | 100 55 100 18 2 AtollA= FEAE R Rtk 2|9 o] ¢l
Wando 100 56 98 18 TAZE S Sdjol] vA= S BAskAL,
Jindo 100 50 98 1.9
Sinan 100 66 99 15 KR ) FA |2/ 2 FAX S BA#1000.82 AL
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