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Approach for Suitable Site Selection and Analysis for Reforestation
CDM using Satellite Image and Spatial Data in North Korea
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Abstract

The objective of this study was to select appropriate sites for reforestation CDM using satellite image and spatial
data in North Korea. A suitable site for reforestation CDM can be defined as non-forest area since 1990. To detect
land cover change between two different years and to delineate potential reforestation CDM site(unstocked forest,
converted crop land, denuded bare land), Landsat TM satellite image which was scanned in 1988 and SPOT
Pan-sharpened image which was scanned in 2007 were used. As a result of classification, 1,214 ha of forest area
in 1989 had been converted to other land cover types in 2007. and 2,245 ha of the total study area was detected
to be suitable for reforestation CDM. 79.2% of total potential CDM sites was converted crop land. Through
topography and accessibility analysis for potential reforestation CDM sites detected by satellite image, suitability
index was calculated and the potential reforestation area was reclassified into suitability grades.
Keywords : Reforestation CDM, Image Classification, Change Detection, Site Suitability Analysis.
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Land cover class

criteria

Forest

mean stand height = 5m and crown covering = 10%

Unstocked forest

mean stand height < 5m or crown covering < 10%

Converted crop land

cultivation area with slope = 8°

Denuded bare land

no land use and no vegetation

Crop land cutivation area with slope < 8°
Water river or lake, sea
Settlement artificial construction
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2! 2, The distribution map of roads and villages

in the study area

X 2, The criteria of village class

Village class criteria

large No. of buildings = 100

middle 50 =< No. of buildings < 100

Small No. of buildings < 50
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H 3. The weighted values according to the grades of each criteria in topographical factors and accessibility

Topographical factors Accessibility
Grade - -
(a) Elevation(m) (b) Slope(°) (c) Village(km) (d) Road(km)
5 0-50 0-5 0-1 0-0.2
4 50-100 5-10 1-2 0.2-0.4
3 100-150 10-15 2-3 0.4-0.6
2 150-200 15-20 3-4 0.6-0.8
1 > 200 > 20 > 4 > 0.8
weighted 0.327 0.29 0.232 0.151

o] ¥4 #jlo] Wasith IBR i Q1Y Furt
Bolgt F=rAXIeke] H A A A 3 Aklel A
& ool GlofA wl¢- TR7E fbolnt FAX| R
A2 wHsP] fIgt F714] Al SPOT Y
& AR Flo] ohiAE AAEII: olE
Bl AeE 7IROR thtle vk St vk &
T URER ISt 2), 2 A AR ZQIE
& Fso] dojEo] A5 FESIGTH 1Y 2). o5
Z1deR Tkm &9 HmE 243 dASHA:

® 7 &4

9] AN 9 MG A s 7|2E 2
2l 2% CDM A& A8z f1aliA 2 A= 1k
9o FREE I AT dart ok & delAle
AP 7RIS Fojsto] A HE2 HeE AEst
Ak ZF 991 E JEE 50m IO R Lpeo] We
TEO B MRS RSIAT AR 5 o 7
wolo] We A B HE Rolakgch 123
L2t FAANREY 7ke: ARl AXErE w2
s Fosigick 242 dAdE 7KEAE AH
P(Analytical Hierarchy Process) 7|§& o|-83}lo] At
Z31ith AHP= thp7t ofshe oA 2749] A
oAl AMEE 4= Qe FRTF oA 24 A WHEL
2 A3} 4= 9lrkSaaty, 1987). AHP 7|2 GISZ
o] 8%t FHEA A oAf AHA| ol o] &= rt
(218 5, 1998; Heli=at o]/, 2006). AHP 24
oflAf 7P Fash v Awvt 159 Aotk &
Aol M= A2t AlEAS gEshy] S8l A 5
| ool ¢lsht wadat AEEdEdd] A7EA
3lo] A JRETL F 1585 AAste] HEZRAE AA
ShTy

AHP 7}E% B4 Zu, ame] et HEA7E
327%% 7P =2 3= YERlem BAPE 29%, bt
SEFE O A= 23.2%, 17a EreRE e g
© 15.1%2 7P W2 7RIS BTHE 3). E3H
AHP 4 A1to] A2 =5 H71e 4 e g4 H

2l C.I(Consistency index)+= 0.0124 24 H ¢f7Lo]
ANE AERAL 9 BAAT) oS 2 o
B CI AEA) dege tehie Hre
0.1 olafe] 3h& 7V o) melHom TS 2 A
S8 AtiHHE ol 2006). ©olF 7Rke= A
Al CDM tfdA o] efstod 1oflA] 53] Atole] Aot A]
5 ALBEIEHA 1), & AFtelAs AR A7t
47 oAkl AlS A2 CDM AR Aol 41
$17 1 e Aoloz Ageln WAL Basiech

>

SI = 0.327a+0.290b+0.232¢+0.151d
~.SI : Suitability Index
a: Elevation grade

41 1)

b: Slope grade
c: Village grade
d: Road grade

rile .

Forest 5 7,
M Unstocked forest ..‘, )
| I Converted crop land 3, & \?‘ 1
B Denuded bare land 4 s /

7

- vater
. forest

non-forest | &

Crop land

B Water
Settlement

(a) (b)

13 3. Classification result of Landsat image in 1988

(a) and segment based classification result of
SPOT image in 2007 (b)
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H 4, The area of each class after image classification.
LANDSAT 1988. 09. 27 SPOT 2007. 09. 24
Class name Area(ha) Class name Area(ha)
Forest 15,621 (34.1%) Forest 14,407 (31.4%)
Unstocked forest 1,023 (2.2%)
Converted crop land 3,349 (7.3%)
Non-forest 26,378 (57.5%) Denuded bare land 52 (0.1%)
Crop land 16,996 (37.2%)
Settlement 5,450 (11.9%)
Water 3,837 (8.4%) Water 4,558 (9.9%)
Total 45,836 (100%) Total 45,837 (100%)
2 yepgew, Zas A e tiite] Rk 5
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H 5. The area of potential reforestation CDM sites

Class name Area(ha)
Unstocked forest 459 (20.4%)
Converted crop land 1,777 (79.2%)
Denuded bare land 9 (0.4%)
Total 2,245 (100%)

19 H359% 20119 9H

Il Unstocked forest
Converted crop land
Denuded bare land

& 4. The distribution maps of potential
reforestation CDM sites
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2! 5, Result maps of lanalysis (a) elevation (b) slope (c) aspect (d) distance from road (e) distance from villages

H 6. Topographical and geographical characteristics of the potential reforestation CDM sites

. Area Area Distance Area Distance Area
Elevation (ha) Slope (ha) Aspect Area(ha) from road (ha) from village| (ha)
505 370|  Flat 91 (4.0%) 818 1,303
o 0-200 0-1km
S0m o oo sey| <0 (165%) N 78 (3.5%) M (36.4%) (58.0%)
1,110 412 NE 156 (6.9%) 767 653
. 100 200-4 1-2k
S0-100m |- o 0l 17 (184%) E 313 (14.0%)] 200-400m 54 o) M (29.1%)
507 R 587| SE 418 (18.6%) 415 262
100-150m |- ) 6oy 19157 | (26200 s 425 (18.9%)| 100-600m | g soy| 23KM g g0
99 497 SW | 412 (18.3%) 167 26
. 200 600-800 3-4km
150-200m |y o 13297 1 m210p) W 239 (10.7%) M (7.4%) (1.2%)
24 378 78 1
> o 09 -
200m | el T2 | gane| NW 113 (5.0%)| > 800m G| 40w 0.1%
2,245 2,245 2,245 2,245 2,245
’ ’ ’ Total ’ Total ’
Total | 50,00 T | (100.00) T 100.0%)| | (100.0%) O™ | (100.0%)
3.5 CDM HX| EAM H 7. The suitability index of reforestation CDM
At FAR] AP} 2ot FAR2RE Suitability index Arca(ha)
AT AFE A& Equation 19]] &-85fo] 23] A 1-2 63 (2.8%)
2 ANRE A3k A2 Aol Aaket 44 ol4ko) 2-3 555 | (47%)
AT RASE Ad A Yo] 422 ha® AHH WA 3-4 1,206 (53.7%)
e - 4-5 422 (18.8%)
18.8%2 A5k Ao & UedthE 7, 19 6).
0 AASRE Ao HeErdrk 4 6) Total 2245 (100.0%)
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33 6, Suitability Index map for reforestation
CDM
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