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Abstract: The purpose of this study is to provide valuable information and data by analyzing the

environmental status and potential for renewable energy projects (or plans) based on environmental
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assessment (EA) data, so that more objective and scientific environmental assessments can be

conducted. The study also suggests regional directions that could satisfy the goals of nature

conservation and renewable energy. Based on the analysis of EA data that was conducted up until

June 2019, the study analyzed the size, location and characteristics of both onshore wind power and

onshore photovoltaic. The environmentally available potential by region was also derived by

considering the main constraints and requirements related to the potential siting of renewable energy

projects at the EA.

Based on EA data, 63 out of 80 (79%) onshore wind power projects are shown to be located in

mountainous areas. For onshore photovoltaic projects, a total of 7,363 projects were subjected to

environmental assessment over the country. The environmentally potential area for onshore wind

power, considering all the environmental regulatory factors, is 2,440 km2. For onshore photovoltaic,

the environmentally available area estimated as idle farmland is 2,877 km?2

The distribution and characteristics of the environmentally available potential of the region may be

the most important factor that local governments should bear in mind in terms of promoting

renewable energy development projects in the region. Based on the results of this study, even if we

consider the national energy plan including the expected future increase, as well as environmental

goals and socio-economic acceptance through an environmental assessment, the available resources

for renewable energy projects are not insufficient. It is possible to examine the adequacy of the target

distribution rate of renewable energy sources by region taking into consideration the quantitative

and scientific results such as the environmentally available potential data derived from this study.

Keywords : Environmental Assessment, Onshore Wind Power, Onshore Photovoltaic, Environmentally

Available Potential, Renewable Energy
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Site Survey

Wind speed

Onshore Wind Power —| > 5.6 m/s

Agricultural land,
Salt pond, and Bare
field(Mining area)

Photovoltaic Power —

Site Selection Exclusion Areas

- Legislation
- Constraint
- Landuse

Potential Areas

Criteria

Screening

Candidates Areas

Figure 1. Extraction procedure of the candidate areas for onshore wind and photovoltaic power plants
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Table 1. Regulation acts related to environmental protection

Environmental protection

Acts Biological Forest Natural Water
diversity ecosytem scenery environment
Natural Environment Conservation
Natural Environment Conservation Act o) o) [} -
Natural Parks Act o) o) ¢} -
Wetlands Conservation Act o) o) [} -
Wildlife Protection and Management Act 0 - - -
Special Act on the Conservation of the Ecosystems in Island o o o B
Areas Including Dokdo
Water Quality Regulation
Water Supply and Waterworks Installation Act - - - o)
Act on the Improvement of Water Quality and Support for B B B o
Residents of the Four River Basins
Forest Protection
Baekdudaegan Protection Act ¢} —
Forest Protection Act o}
Mountainous Districts Management Act [}
Land Use Regulation
National Land Planning and Utilization Act
— Special-Purpose Area: Green Areas - o) ¢} o
— Special-Purpose Area: Conservation and Control Areas o) o) [} o)
— Special-Purpose Area: Scenic Districts - - [} -
— Special-Purpose Area: Protected Districts o) - [} -
Cultural Heritage Protection
Cultural Heritage Protection Act — ‘ — ‘ ¢} ‘ —
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Table 2. Classification and grade of mountain ridges (modified after Lee et al. 2008; Lee et al. 2017)

Grade Criteria name

Class 1 The best connectivity and the longest extension throughout the Korean Peninsula Baekdu-daegan
— Branched directly from Class 1 mountain ridge

Class 2 — Corresponding to the catchment boundary of major 10 rivers Jeong-maeg
— Ridges with an extension of more than 100 km
— Branched from Class 1 & 2 and highly extensible

Class 3 — Corresponding to the catchment boundary of other major rivers Ki-maeg
—Ridges with an extension of more than 100 km excluding Class 1 & 2
— Relatively good extended ridges other than the ridges above

Class 4 — Independent ridges with a good extension Ji-maeg
—Ridges with an extension of more than 30 km excluding Class 1,2 & 3

Class 5 — Small ridges branched form Class 4
— Independent ridges with a small-scaled extension
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WS v Eg 79 gl x| % 8 AT (A=
243} o183 S mhetsly] 95t A goz ol
A% 31 QltH(Yang 1993; Park 2010), ©]&= TARK| T
2 A AR e o 712 E2 S8E Y 54
S0l Al AASl= W, 7]““ A 52 A
of 0 o YE) =0 2 A AFANEEA L HESE o
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gt TAES AbASE ERE op e} AHke] E3h: AY
S FEohe AR SHoAE mie- S8
s} !

s % A skaL Qiek SASel gk AlAA
Ql B HE A o | ujot, g
FH7L 5ol 82 5 lom 529 o5 %
AAA g 5 A A 759 HEkE wtefstr] g%t
-85 4> 9Jth(Lee et al, 2017), AEZ
ol SISO RS WiTgE, AW, 7] 9 2o
B FLEEH(Table 2). 2ol oAl gt viet 2
o TAZ] AE|A-ALS] A Aol TF2E A AYEl
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Park 2018).

own 7t Aw 9| A<t A/JA7]E Table 3o Ute}
Wolth A== 237 EAH| A (Environmental
Geographic Information Service, EGIS), =7}-&
ZHY R 329 (National Spatial Data Infrastructure
Portal, NSDI), 322 529 3 DRI A|AH
(Korea Database on Protection Areas, KDPA)o||
A AlEstaL glow, AA| AHA I} FHARR A
A719] EUA] FOo = Qlsf =4k WA o tha: Zpo| 7t
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Table 3. Spatial data collection for site suitability evaluation

Authority Data Year Source
National parks 2019 EGIS
Natural Parks Provincial parks
2018 KDPA
County parks
Special wildlife protection districts 2019 EGIS
Wildlife protection districts 2018 KDPA

Ministry of Environment —
Specific islands

Ecological and scenery conservation areas
Wetland protection areas 2019 EGIS

Water-source protection areas

Riparian zones

special-purpose areas Conservation and control areas
Ministry of Land, Infrastructure and T
) o Scenic districts
Transport special-purpose districts —
Protected districts
Culture Heritage Administration Cultural heritage protection areas 2019 NSDI
Backdu-daegan Protection Areas
Korea Forest Service Forest conservation zone
Preserved mountainous districts
. . . Grade Zone: 1~3
National Institute of Ecology Ecological and natural map
Separately managed zone 2019 EGIS
National Institute of Biological Resources Monitoring areas for winter waterbird
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@ Location of projects through EIA |
Mountain ridge
—— Baekdu-daegan (1)
—— Jeong-maeg (7)
| —— Ki-maeg (6)
—— Ji-maeg (146)

 Ecological and Natural Map
|| I First grade

Separately managed zone

Figure 2. Map showing the locations of study area and
onshore wind power projects through EIA process
(n=78, 2002-2019), overlaid with mountain ridges
and ENM
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Figure 3. Distribution of photovoltaic power projects through
EA process (n=6,447, 2004-2019)
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Figure 5. Distribution of suitable areas for onshore wind (left) and photovoltaic (right) powers



Table 4. Ratio of environmental restriction to natural resource (area-based) for onshore wind power

Type of constraint Factor Proportion of occupied area (%)
Ecological and scenery conservation areas 0.7
) National parks 17.0
Natural env1r9nment Wetland protection areas 0.1 17.7
conservation
Special wildlife protection districts -
Specific islands 0.0
. Water-source protection areas 1.0
. Water quality — 1.0
Legal constraint Riparian zones 0.0
. Baekdu-daegan Protection Areas 16.6
Forest protection - 22.0
Forest conservation zone 54
) Conservation and control areas 11.2 674
Land plfdnn}ng Scenic districts 1.2 12.5 ’
and utilization
Protected districts 0.1
Cultural heritage Cultural heritage protection areas 1.4 1.4
Ecological and First grade 114 136
natural map Separately managed zone 322 ’
Baekdu-daegan 1.6
Analytical o Teone-mac 12
constraint Mountain ridge ong-macg - 43
(core zone) Ki-maeg 0.3
Ji-maeg 1.3
Winter waterbird Monitoring areas for winter waterbird 7.0 7.0

* Due to some overlapping, the sum of each factor does not exactly match the sum of the first and second categories of constraint.
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Figure 6. Comparison between estimated potentials relative
to the national goals for onshore wind and
photovoltaic powers
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Table 5. Ratio of environmental restriction to natural resource (area-based) for photovoltaic

Type of constraint Factor Proportion of occupied area (%)
Ecological and scenery conservation areas 0.0
) National parks 0.2
Natural env1r9nment Wetland protection areas 0.1 0.3
conservation
Special wildlife protection districts 0.0
Specific islands -
. Water-source protection areas 0.5
. Water quality — 1.3
Legal constraint Riparian zones 0.8
. Baekdu-daegan Protection Areas 0.2
Forest protection - 0.8 36.4
Forest conservation zone 0.6
) Conservation and control areas 20.6
Land planning and Scenic districts 03 214
utilization
Protected districts 0.5
Cultural heritage Cultural heritage protection areas 0.1 0.1
Analytical Ecological and First grade 0.5 26
nalytica natural maj ‘
constraint p Separately managed zone 2.1
Winter waterbird Monitoring areas for winter waterbird 13.9 13.9

* Due to some overlapping, the sum of each factor does not exactly match the sum of the first and second categories of constraint.

el A1 FAEAIZ YA 5 =
A T oA Bl FTHA o' AT -
A AL 4,530km*(Potential area)i SE O] oF
5%01 etk (Figure 5). AT 52 A<
= Qs A F219] 68%7} Z:“\ﬂ Ao & L
e,
A A BA] 4,530km*E I O2 oA F&H
A A g Tl A GS AlQfsHE F 7t
£ WAL 2 877km?(Candidate area)® &o] =t}
(Table 5), o] A2 HA 9 63,6%011 Eilkeacias o
7V B AR ol el fae ST
o] ZEO| o83} yeEsle] HHor AAE 8¢
A BAde A oe] 20,6%= 7H who] AR5kl
olon] Auajore] =AU AT} Qe g
ASHEFEAMA L 2AR| 0] 13 9% = TIthC
B 2 HES Hojeth 53] A 4% 7F
A AR 9} st} W =gho] HaL Q= SAoF
A JELY] 8 sAFY i B EEA 5
Ao
A A
A8

“41 2 517] wizol oln] AFAI7t Al H =M 1}
Ao A Ao HijAE Aol

H 7
N
ATl HA) w2wl B4H7E A AAEO

2 Y7} o] F A1 Y= SATE I S T
e A 9] HlE-2 4] 9] 79- 623,0kW/ha,
H] AR 0] 72 642 4kW/ha® VeI QltH(Park
et al. 2018), H|$-5A= diF& vz of| sjd-s}
ng olg #44 7Hg WA 2 877km2°ﬂ 2-g-5HH
184.8GWe] 718 G| APgH Tt F 3} uprtA]
2 o|l= &% 3 A Xﬂ%‘%}‘okr% T AR,
EX7H 5 AR W 7hs 971 aeshE gl
E015 Ao oA Ert, shARt Aol u A] 3020
oA 8,0 SAEHN YT AL 30.8GWE LT
o SR FEAIZF E L Gl AR E ko] 7HA) = 3
Q1 g 4ol 4= Y= SES A T

Aoz o AHEcHFigure 6),

o

X
ul

7 olu A Qe 4EE 844 7he dxEAT
o] o R E Pt Hr) YAGHS 2 1
[e)

E]"%—Q—i = A = = o d
Haog £ Ao vehd A% 49 $4F



O|FE - HIER / |43 ¥ SYHLY 24X 7I2UX| 24 351
Table 6. Environmentally available potential of renewable energy by region
Onshore wind Photovoltaic Total

Region Area Capacity Area Capacity Area Capacity
(km?) MW) (km?) (MW) (km?) (%) (MW) (%)
Gangwon 377 1,885 193 12,398 570 10.7 14,283 7.2
Gyeonggi 4 20 349 22,420 353 6.6 22,440 114
Gyeongnam 118 590 333 21,392 451 8.5 21,982 11.2
Gyeongbuk 621 3,105 570 36,617 1,191 224 39,722 20.2
Jeonnam 702 3,510 335 21,520 1,037 19.5 25,030 12.7
Jeonbuk 23 115 379 24,347 402 7.6 24,462 12.4
Chungnam 2 10 344 22,099 346 6.5 22,109 11.2
Chungbuk 19 95 179 11,499 198 3.7 11,594 59
Seoul - - 4 257 4 0.1 257 0.1
Sejong - - 19 1,221 19 0.4 1,221 0.6
Gwangju - - 40 2,570 40 0.8 2,570 1.3
Daegu 8 40 40 2,570 43 0.9 2,610 1.3
Dacejeon - - 17 1,092 17 0.3 1,092 0.6
Busan 56 280 18 1,156 74 14 1,436 0.7
Ulsan 34 170 41 2,634 75 1.4 2,804 1.4
Incheon 44 220 16 1,028 60 1.1 1,248 0.6
Jeju 432 2,160 - - 432 8.1 2,160 1.1
Total ( 42;;]2) (IZ ’22080(; ( 52;‘817 ;ﬂ ) (19834 ’;}S 5,317 100.0 197,018 100.0
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