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Spatial Anaylsis of Agro-Environment of North Korea Using Remote Sensing

I. Landcover Classification from Landsat TM imagery and Topography Analysis in North Korea
Suk-Young Hong, Sang-Kyu Rim, Seung-Ho Lee”, Jeong-Cheol Lee”, and Yi-Hyun Kim (Soil Management
Division, Department of Agricultural Environment, National Institute of Agricultural Science and Technology, RDA,
YKorea Forest Research Institute, *Korea Rural Community & Agriculture Corporation)

ABSTRACT: Remotely sensed images from a satellite can be applied for detecting and quantifying spatial
and temporal variations in terms of landuse & landcover, crop growth, and disaster for agricultural
applications. The purposes of this study were to analyze topography using DEM(digital elevation model)
and classify landuse & landcover into 10 classes - paddy field, dry field, forest, bare land, grass & bush,
water body, reclaimed land, salt farm, residence & building, and others - using Landsat TM images in
North Korea. Elevation was greater than 1,000 meters in the eastern part of North Korea around
Ranggang-do where Kaemagowon was located. Pyeongnam and Hwangnam in the westem part of North
Korea were low in elevation. Topography of North Korea showed typical 'east-high and west-low' landform
characteristics. Landcover classification of North Korea using spectral reflectance of multi-temporal Landsat
TM images was performed and the statistics of each landcover by administrative district, slope, and
agroclimatic zone were calculated in terms of area. Forest areas accounted for 69.6 percent of the whole
area while the areas of dry fields and paddy fields were 15.7 percent and 4.2 percent, respectively. Bare
land and water body occupied 6.6 percent and 1.6 percent, respectively. Residence & building reached less
than 1 percent of the country. Paddy field areas concentrated in the A slope ranged from 0 to 2 percent
(greater than 80 percent). The dry field areas were shown in the A slope the most, followed by D, E, C,
B, and F slopes. According to the statistics by agroclimatic zone, paddy and dry fields were mainly
distributed in the North plain region(N-6) and North westem coastal region(N-7). Forest areas were evenly
distributed all over the agroclimatic regions. Periodic landcover analysis of North Korea based on remote
sensing technique using satellite imagery can produce spatial and temporal statistics information for future
landuse management and planning of North Korea.

Key Words: Landcover classification, Landsat TM, North Korea, DEM, Topography
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Table 1. Spectral characteristics of Landsat TM bands and their spatial resolution'”

Wavelength Nominal spatial
Band ave eng spectral Principal Applications patia
(am) . resolution
location
0.45-0.52 Blue Water body penetration, coastal water mapping,
1 soil/vegetation discrimination, forest type mapping, and 30
cultural feature identification
0.52-0.60 Green Green reflectance peak of vegetation - vegetation
2 discrimination, vigor assessment, cultural feature 30
identification
0.63-0.69 Red Chlorophyll absorption - plant species differentiation,
3 . e L 30
cultural feature identification
4 0.76-0.90 Near Vegetation types, vigor, biomass content, delineating water 30
infrared bodies, soil moisture discrimination
1.55-1.75 Mid Vegetation moisture content, soil moisture, differentiation
5 . 30
infrared of snow from clouds
10.4-12.5 Thermal infrared Vegetation stress analysis, soil moisture discrimination, and
6 . L 120/60
thermal mapping applications
7 2.08-2.35 Mid infrared Discrimination of mineral and rock types, vegetation 30

moisture content
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Fig. 1. Orbital path and row of Landsat TM images covering
Korea
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Table 2. Landsat TM-5 data used for image classification

Path-Row Image acquisition dates

115-30 1999/5/30 1999/9/3

115-31 1999/5/30 1999/9/3

115-32 1999/5/30  1998/9/16
115-33 1998/5/30 1999/9/3

116-31 1997/7/18

116-32 1999/5/21  1997/7/18
116-33 1999/5/21 1996/9/1

116-34 1999/5/21  1999/6/22  1999/9/26
117-31 1998/5/25  1999/6/29
117-32 1999/6/29

117-33 1999/5/28  1999/8/16
117-34 1999/5/28  1999/8/16
118-32 1997/6/14  1998/8/20
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(x, y) = correct map coordinates
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Landsat T™M DDDU
Uncorrected image

Path/Row

115/30, 115/31, 115/32, 115/33,
116/31, 116/32, 116/33, 116/34,
17/31, 117/32, 117/33, 117/34,

Hybrid Classification(Modified)

Level sliceing(Water Mask) | SteP 1
Water

Supervised Classification | Step 2

_ i Forest
> masking Urban&builtup
Paddy field
Unsupervised(ISODATA) | Step 3
30class -> Bare soil
aggrigate(reclassify) Natural grass
-> masking Cloud

- — Step 4
Visual Interpritation(Vl) | salt field

Reclaimed field

Merge and Mosaic Step 5

*Class editing was performed for each step

Topographic Map
(1:50,000) , 228 Topographic Map 208
AL (1220000 maps
a . /" IUTM Zone 52 WGS 8‘1)
o . . (Raster image) Scanning and Projective
: - Transformation
Affine Transformation
UTM coordinate
and 1t NN (Zone 52)
Resampling
Landsat TM
Geometricaly
Corrected image

Path/Row

115/30, 115/31, 115/32, 115/33,
116/31, 116/32, 116/33, 116/34,
117/81, 117/32, 117/33, 117/34,

'. D e Topographic Map

m UTM Zone 52 Vectorizing using Digitizer (12 350,000) »

[ < (Vector Data) (Geographic)
- - Administrative boundary

- Watershed boundary

Convert to grid

Classified
image

10 classes :
- paddy field, - crop field, - forest,

- natural grass, - urban & built up,
- bare soil, - water, - reclaimed field,
- cloud(unclassified), - salt field(VI)

- Watershed
- Administrative boundary
————— e e e = e -
| USGS DTED L-2 Wass4
. L — / (30m*30m)
L= uTM Zone 52| |
J (Raster Data) |
[T
I Reprojection
|
Léscﬁ:m%?asgmélﬁ? U™ ! Reclassification Arc/Info DEM grid U™
I
A B. C. D. £.[degree] Zone52 | (30m*30m) Zones?2

Raster Image to Raster Image Comparison(Map Overlay Method)

Wahershed boundary vs. USDA slope classification scheme

Administrative boundary vs. USDA slope classification scheme

Wahershed boundary vs. Classified image

Administrative boundary vs. Classified image

Results and Disucssion(Land cover classification in North Korea)

Fig. 2. General job flow for land cover classification of North Korea
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Fig. 3. Elevation and slope map of North Korea derived from DEM
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Table 3. Slope area and its ratio by administrative district in North Korea Unit: ha
1
City: o (0-?%) (2-];%) (7-1Cs%) (15-]9?0%) (30-20%) ( >F60%) Total
Province
Pyeongyang 104,472 25,101 27,649 46,638 55,745 5,927 265,532
(39.3) (9.5) (10.4) (17.6) (21.0) (2.2) (100)
34,036 10,433 16,860 36,180 28,133 3,038 128,681
Kaesong
(26.5) (8.1) (13.1) (28.1) (21.9) (2.4) (100)
Nampo 41,993 11,178 11,095 14,635 10,189 1,085 90,175
(46.6) (12.4) (12.3) (16.2) (11.3) (1.2) (100)
Rajin-Sonbong 32,220 6,027 8,367 23,526 16,653 730 87,522
(36.8) (6.9) (9.6) (26.9) (19.0) (0.8) (100)
Kangwon 130,366 59,050 76,553 208,462 496,195 141,653 1,112,278
(11.7) (5.3) (6.9) (18.7) (44.6) (12.7) (100)
Ryanggang 211,002 117,630 180,256 369,490 469,976 57,702 1,406,056
(15.0) (8.4) (12.8) (26.3) (33.4) (4.1) (100)
129,860 50,951 86,956 310,957 919,432 162,985 1,661,141
Jagang 7.8) 3.1) (52) (18.7) (55.3) 9.8) (100)
267,931 95,225 153,540 380,666 604,653 77,047 1,579,062
Hambuk
(17.0) (6.0) (9.7) (24.1) (38.3) (4.9) (100)
252,257 75,709 120,008 368,139 842,802 187,222 1,846,136
Hamnam
(13.7) (4.1) (6.5) (19.9) (45.7) (10.1) (100)
Pyeongbuk 301,415 78,694 118,087 276,118 402,767 56,731 1,233,812
(24.4) (6.4) (9.6) (22.4) (32.6) (4.6) (100)
Pyeongnam 261,845 65,338 85,335 198,508 447,869 120,099 1,178,994
(22.2) (5.5) (7.2) (16.8) (38.0) (10.2) (100)
Hwangbuk 176,234 59,987 78,295 156,702 259,082 83,704 814,003
(21.7) (7.4) (9.6) (19.3) (31.8) (10.3) (100)
Hwangnam 363,889 87,639 96,870 143,906 116,317 14,439 823,059
(44.2) (10.6) (11.8) (17.5) (14.1) (1.8) (100)
Total 2,307,518 742,962 1,059,871 2,533,925 4,669,812 912,362 12,226,450
(18.9) (6.1) (8.7) (20.7) (38.2) (7.5) (100)

() : ratio(%)

Landuse/landcover

B Reclaimed land
[ Others

[ Bare land

[ Paddy field
[ Dry field

. Forest

M Waterbody
[ Salt farm

B Residence/Bldg.
[ Grass/Bush

Kilometers
100 150

Fig. 5. Landuse/ cover map of North Korea classified
from Landsat TM images
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Table 4. Landuse/ cover area and its ratio in North Korea

(Unit: ha)

Coss  fd  fod P g B body | md fam  plag Othes Tom
LULC1 511204 1920206 8507571 806014 135999 194176 9553 11,089 110059 20288 12,226,160
42) (15.7) (69.6) (6.6) (1.1) (16) 0.1) 0.1) 09 (02 (100)

LULCD 511064 192018 8507529 806004 135965 194620 94% 11,027 110073 20288 12,226,248
42) (15.7) (69.6) (6.6) (1.1) (16) 0.1) 0.1) 09 (02 (100)

LULC3 507270 1913277 8496387 80L673 134783 165914 1,087 3,288 109193 20268 12,153,089
(42 (15.7) (69.9) (6.6) (11 (14) () 0) 09 (02 (100)

LULCI: statistics using administrative boundary(vector type), LULC2: statistics using slope grid(raster type), LULC3:

statistics using agroclimatic region boundary(vector type)
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Fig. 6. Area distribution of landuse/ cover classes in
North Korea
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Table 5. Landuse/ cover area and its ratio by administrative district in North Korea (Unit : ha)
Class . .
City- Paddy Dry Forest Bare  Grass & Water- Reclaimed Salt  Residence Others
. field field land Bush body land farm /Bldg.
Province
28,633 81,199 93,111 35,324 5,106 7,346 0 0 14,813 0
Pyeongyang ;
(10.8") (30.6) (35.1) (13.3) (1.9) (2.8) (0) (0) (5.6) (0)
11,303 24,302 75251 11,633 1,811 2,587 0 0 1,789 0
Kaesong
(8.8) (18.9) (68.5) (9.0) (1.4) (2.0) (0) (0) (1.4) (0)
N 14,272 24,888 15,066 17,555 952 12,711 36 924 3,765 0
ampo
P (15.8) (27.6) (16.7) (19.5) (1.1) (14.1) (0) (1.0) (4.2) (0)
1,739 12,317 58,677 5,643 1,711 6,472 0 0 909 49
Rajin-Sonbong
(2.0) (14.1) (67.0) (6.4) (2.0) (7.4) (0) (0) (1.0) (0.1)
25,940 193,006 801,726 64,604 6,706 13,807 0 68 5,815 600
Kangwon
(2.3) (17.4) (72.1) (5.8) (0.6) (1.2) (0) (0) (0.5) (0.1)
1,070 123,066 1,207,065 47,771 17,962 7,800 0 0 1,153 147
Ryanggang
(0.1) (8.8) (85.8) (3.4) (1.3) (0.6) (0) (0) (0.1) (0)
] 3485 155,043 1,391,070 83,364 5,855 18,598 0 0 3,431 250
agan,
gane (0.2) (9.3) (83.7) (5.0) (0.4) (1.1) (0) (0) (0.2) (0)
83,983 231,415 726,366 111,264 18,992 35,927 8,681 791 15,957 386
Pyeongbuk
(6.8) (18.8) (568.9) (9.0) (1.5) (2.9) 0.7) (0.1) (1.3) (0)
92,512 255476 687404 86,046 14,671 18,599 386 7,228 13,694 2,948
Pyeongnam
(7.8) (21.7) (68.3) (7.3) (1.2) (1.6) (0) (0.6) (1.2) (0.3)
20,174 178,853 1,247,684 66,081 29,970 11,245 0 0 19,222 5,799
Hambuk
(1.3) (11.3) (79.0) (4.2) (1.9) (0.7) (0) (0) (1.2) (0.4)
42,132 242,924 1443856 61917 15,999 16,256 0 12 12,962 10,063
Hamnam
(2.3) (13.2) (78.2) (3.4) (0.9) (0.9) (0) (0) (0.7) (0.5)
45186 213,694 449,390 79,978 5,666 13,791 0 0 6,296 0
Hwangbuk
(5.6) (26.3) (65.2) (9.8) (0.7) (1.7) (0) (0) (0.8) (0)
140,774 184,023 310,906 134,835 10,598 29,038 450 2,067 10,254 47
Hwangnam
(17.1) (22.4) (37.8) (16.4) (1.3) (3.5) 0.1) (0.3) (1.2) (0)
Total 511,204 1,920,205 8,507,571 806,014 135999 194,176 9,553 11,089 110,059 20,288

T ratio by each city*province
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Table 6. Landuse/ cover area and its ratio by slope in North Korea (Unit : ha)
Class . .
City: sz;}dl((:}ly fDrl}Cz1 Forest Farg Grass & Vk\)/a;er- Recllanc?ed fSal’c Residence Others
Province ie ie any ody any arm /Bldg.

A 410542 605320 743,768 268,171 49,146 145,356 9,204 9,769 64,321 1,803
(0~2%) (80.3%) (31.5) (8.7) (33.3) (36.1) (74.7) (96.9) (88.6) (58.4) (8.9)
B 46,975 201,986 369,802 85115 13,621 10,978 122 984 12,680 673
(2~7%) (9.2) (10.5) (4.3) (10.6) (10.1) (5.6) (1.3) (8.9) (11.5) (3.3)
C 24779 253428 635924 109,679 15130 9,353 56 112 10,308 1,089
(7~15%) (4.8) (13.2) (7.5) (13.6) (11.1) (4.8) (0.6) (1.0) (9.4) (5.4)
D 20,142 401,851 1,889,354 169,683 24,379 12,412 68 100 12,322 3,599
(15~30%) (3.9) (20.9) (22.2) (21.1) (17.9) (6.4) 0.7) 0.9) (11.2) (17.7)
E 7,836 401,102 4,046,736 153236 28,678 12,396 45 61 9,114 10,594
(30~60%) (1.5)  (209)  (476)  (19.00  (21.1) (6.4) (0.5) (0.6) (8.3) (52.2)
E 791 56,496 821,945 20,119 5,012 4,125 1 1 1,328 2,530
( >60%) 0.2) (2.9) (9.7) (2.5) (3.7) (2.1) (0) (0) (1.2) (12.5)
Total 511,064 1,920,183 8,507,529 806,004 135965 194,620 9496 11,027 110,073 20,288

Fratio by each class
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Table 7. Landuse/ cover area and its ratio by agroclimatic regions in North Korea
(Unit : ha)
Citv- Class Paddy Dry Forest Bare Grass & Water- Reclaimed Salt Residence Oth Total
P;ijvmce field  field Of! Jand  Bush body  land  farm /Bldg. es o
NA 10 3,392 394430 6,151 838 6,703 0 0 31 768 427,202
(0% (1.0) (4.6) (0.8) (0.6) (4.0) (0) (0) 0) (3.8 (3.5)
N2 3392 144,637 1,431,517 38544 23,620 8,930 0 0 5,307 376 1,686,324
(0.7) (7.6) (16.8) (8.6)  (17.5) (5.4) (0) (0) (49) (19 (13.9)
N3 27,739 196,925 775772 69,510 22415 15,985 0 0 21,538 5,759 1,135,675
(5.5) (10.3) (9.1) (8.7)  (16.6) (9.6) (0) (0) (19.7)  (28.4) (9.3)
N4 7506 261,677 1574514 101,397 13973 21,758 0 0 6,153 1,153 1,988,131
(1.5) (13.7) (18.5) (12.6)  (10.4) (13.1) (0) (0) (56.6) (5.7) (16.4)
NS 47950 150,003 388,310 34,803 7,679 10425 0 80 11,805 865 651,920
(9.5) (7.8) (4.6) (4.3) (5.7) (6.3) 0) (2.4) (10.8) (4.3 (5.4)
208,821 619,006 1,124,082 26,4310 33,578 44,652 317 187 44,742 49 2,339,746
e (41.2) (32.4) (13.2)  (33.0)  (24.9) (26.9) (30.6) (5.7) (41.0)0  (0.2) (19.3)
N7 190,582 243,610 355,388 166,269 12,890 43,540 719 3,020 16,232 47 1,032,297
(37.6) (12.7) (42)  (20.7) (9.6) (26.2) (69.3) (91.8) (14.9)  (0.2) (8.5)
51 1,381 131,189 1,671,314 45,017 12,229 5,829 0 0 743 6,932 1,874,633
(0.3) (6.9) (19.7) (5.6) (9.1) (3.5) (0) (0) 0.7)  (34.2) (15.4)
2,887 87,921 644,137 22,962 3,990 3,174 0 0 767 4,301 770,139
52 06) (46 (76 (29 (30 (19 © 07) (2120  (63)
2,842 23975 38295 6,847 282 1,157 0 0 341 0.1 73,697
56 (0.6) (1.3) (0.5) (0.9) 0.2) 0.7) (0) (0) (0.3) (0) (0.6)
10,619 19,562 47,519 10,276 1,394 2,426 0 0 1,448 0 93,244
513 (2.1) (1.0) (0.6) (1.3) (1.0) (1.5) (0) (0) (1.3) (0) (0.8)
517 3544 16466 51,110 5,587 1,895 1,376 0 0 87 18 80,082
(0.7) (0.9) (0.6) (0.7) (1.4) 0.8) (0) (0) (0.1)  (0.1) (0.7)
Total 507,270 1,913,277 8,496,387 801,673 134,783 165,914 1,037 3,288 109,193 20,268 12,153,089

N-1: Kaemagowon region(7l"}¥ A|df), N-2: Baekdu east western mountainous region(¥F&A A+ Ad), N-3:
F-A ), N-4: North inland mid region(F7Ug SHAt), N-5:

Hamgyong east coastal northern region($! 73%‘01101'

Hamgyong east coastal southern region(373 &3¢t *]EH) N-6: North plain region(&%-
coastal region(F-413¢t A|t)), S-1: Taebaek alpine reglon(ﬂ%
S-6: Northern central region(Z5+ WSA]), S-13: Western central plain region(FA1%

coastal region(&3lt FF-A|of)
Sratio by each class

o
:?1:1‘

o &

1o o8 Ho
2
>
A i
ox

N
ox, offt T X

o

A~

jzad

FEL

rZi o2
o

F_EL ﬂJlO ﬂllo
o
oo
_O|L
2
HU:
"
&
Hr
_?1_[
1o
Hr
i
<l
JFI
OQL’
Bjie
o

52

12
O{N
r

Ak
=
Ao 69.6%%E 7F %3 l B3k 9)
5

AoR 14_1:/}141;]. sﬂx%;Loaaa x]_z.u:] ®e AR 3}
5 BebE A A sl A9EE)
WA RESHE 20 etk 0] R =2

= 712:?—_ UrEPka}.

AR
A}oﬂ ok 80%

U
01

HE 57479

]/\]— o] B

E
o&i HF

stal 3lal,

HolA|th), N-7: North western
1FA ), S-2: Taebaek semi-alpine region(El¥ =il A/ o),
HokA|t)]), S-17: North eastern

= AEd, 0~2%2 A 7
[e)

H&‘?i‘%‘SABC

BI3l1 Qe AoE Vet
X EHtﬂ EXME 35ls AvEd, =3 ke BB
5 Aok o] #A|2] <k 79%9} 45%7}F &

FU7NFANEE 1=A EE




132 4 - YT

o
e
o
o
el

F AR 168 B0l BE A
@ ARE 77140 HoHE 5
B A%l et A o] ZFsa g ol o], 354

72 PPRFE B EANRES BYste] EA0l§ 4

hl [¢]

Ab AL

g

1. Campbell, J. B. (1996) Introduction to remote
sensing, 2nd ed. The Gilford Press, NewYork, NY,
USA, p4-5, 550-551.

2. Kim, G. Y., Kim, K. H,, Kim, H. H,, Shin, J. D,
Lee, J. T, Jung, J. W., and Hong, S. Y. (2005)
Estimating GHG emissions in agriculture based
on IPCC guide lines, NIAST, RDA, Suwon, Korea,
p-17.

3. Imagawa, T., Fukuhara, M., and Watanabe, T.
(1997) A monitoring method of land cover/land use
change in Naiman, inner Mongolia autonomous
region, China using Landsat data, Japan Agric.
Res. Quarterly 31,163-169.

4. Suzaki, J. and Shibasaki. R. (1997) Development
of land cover classification method using NOAA
AVHRR, Landsat TM, and DEM images, Asian
Conf. Remote Sens. R-2-1-R-2-6.

5. Suzaki, J. and Shibasaki. R. (1998) Crop field
extraction method using NDVI and texture from
Landsat TM images, Proc. of 1998 Intl Symposium
on Remote Sensing, Gwangju, Korea, pp.159-162.

6. Hong, S. Y. (1999) Analysis on rice growth information
and estimation of paddy field area by using
remotely sensed data.,, Ph.D. Thesis, Kyungpook
National University, Daegu, Korea.

7. Hong, S. Y, Rim, S. K,, Lee, K. S, Jo, I. S., and

10.

11.

12.

13.

14.

15.

16.

17.

18.

. Jensen, J. R.

Kim, K. U. (2001) Estimation of rice-planted area
using Landsat TM Imagery in Dangjin-gun area,
Korean ]. of Agr. and Forest Meteo, 3,5-15.

. Okamoto, K., Yamakawa, S., and Kawashima, H.

(1995) Estimation of flood damage to rice production
in North Korea in 1995, International Journal of
Remote Sensing, 19,365-371.

(1996) Introductory digital image
processing; A remote sensing perspectives, 2nd Ed.
Prentice Hall, Upper Saddle River, NJ, USA,
p.124-135.

Lillesand, T. M. and Kiefer, R. W. (1994) Remote
sensing and image interpretatio,. 3rd Ed. John Wiley
& Sons, Inc., New York, NY, USA, p.466-471,
527-531.

Richards, J. A. and Jia, X. (1999) Remote sensing
digital image analysis, 3rd Ed. Springer-Verlag,
Berlin, Germany, p.56-63, 133-148.

Anderson, J. R.,, Hardy, E. E., Roach, J. T., and
Witmer, R. E. (1976) A land use and land cover
classification for use with remote sensor data,
US. Geological Survey Professional Paper 964.
Washington, DC: U.S. Govt.
Washington D.C. USA

IPCC. (2003) Good practice guidance for land use,
land use change and forestry, Institute for Global

Printing  Office,

Environmental Strategies.

Shin, D. W, Park, S. H., Park, K. R, Kim, J. H., Lee,
K. S, and Lee, S. R. (1998) Agricultural technology of
North Korea. Ohsung Publishing Co.

Rouse, J. W., Haas, R. H., Schell, J. A, and
Deering, D. W. (1973) Monitoring vegetation
systems in the great plains with ETRA, 3rd ETRS
Symposium, NASA SP-353, U.S. Govt. Printing
Office, Washington D.C. USA

Crist, E. P., and Cicone, R. C. (1984) Application
of the tasseled cap concept to simulated thematic
mapper data, PE & RS. 52,81-86.

ERDAS. (1997) ERDAS Field Guide. 4th Ed. Atlanta,
Georgia, USA

North Korea Road Atlas. (1997) Woojun Map
Publishing Cor.





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


