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Abstract

Over 96.2% of the agricultural water in Jeju Island is obtained from groundwater and there are quite distinct characteristics
of agricultural water demand/supply spatially because of regional and seasonal differences in cropping system and rainfall
amount. Land use for cultivating crops is expected to decrease 7.4% (4,215 ha) in 2020 compared to 2010, while market
garden including various vegetable crop types having high water demand is increasing over the Island, especially western area
having lower rainfall amount compared to southern area. On the other hand, land use for fruit including citrus and mandarin
having low water demand is widely distributed over southern and northern part having higher rainfall amount. The agricultural
water demand of 1,214x10° m*/day in 2020 is estimated about 1.39 times compared to groundwater supply capacity of 874x10’
m/day in 2010 with 42.4% of eastern, 103.1% of western, 61.9% of southern, and 77.0% of northern region. Moreover, net
secured amount of agricultural groundwater would be expected to be much smaller due to regional disparity of water
demand/supply, the lack of linkage system between the agricultural water supply facilities, and high percentage of private
wells. Therefore, it is necessary to ensure the total net secured amount of agricultural groundwater to overcome the expected
regional discrepancy of water demand and supply by establishing policy alternative of regional water supply plan over the
Island, including linkage system between wells, water tank enlargement, private wells maintenance and public wells
development, and continuous enlargement of rainwater utilization facilities.
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Table 1. Statistics of production wells for agriculture both public and private over four regions of Jeju island(JSSGP, 2011)

Developer Total Eastern Western Southern Northern

Facility(well)

Public 884 117 308 226 233
Private 2,432 173 642 1,394 223

Total 3,316 290 950 1,620 456
Amount(10° m'/day)

Public 667 85 273 124 186
Private 207 16 49 126 16

Total 874 100 322 250 202
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Fig. 1. Map of agricultural groundwater development and the dependence of public well.
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Fig. 2. Distribution of main four classes area of crop type for each region(Song and Choi, 2012).
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Table 2. Land area for main four classes of land use in 2009(Song and Choi, 2012) (unit: ha)
Region Total Grain Market garden Horticulture Fruit
Eastern 12,517.6 4,639.5 5,248.4 85.7 2,544.0
Western 12,955.2 5,840.3 4,937.0 24.1 2,153.8
Southern 13,324.1 1,764.0 416.8 109.6 11,033.7
Northern 10,484.1 2,005.9 2,854.2 68.9 5,555.1
Total 49,281.0 14,249.7 13,456.4 288.3 21,286.6

Table 3. Regional status of major crops grown and cropping systems

(a) Eastern

Division

Ist calendar year

2nd calendar year

1

2 3 4

5. 6 7 8 9

10

11 12 1

2 3

4

5 6

7 8 9 10 11 12

Radish
(22%)
Bean
(21%)
Field Citrus
(15%)
Fall Potato
(11%)
Carrots
(11%)

S W

vV

SW

HV

FL

SW

HV HV

SW

HV HV

(b) Western

Division

1st calendar year

2nd calendar year

2 3 4

5 6 7 8 9

10

2 3

4 5 6 7

8 9

10 11 12

Garlic
(18%)
Field Citrus
(14%)
Bean
(12%)
Fall Potato
(8%)
Cabbage
(7%)

SW

HV HV

FL

SW

HV

SW

SW

(c) Southern

Division

1st calendar year

2nd calendar year

2 3 4

5 6 7 8 9

10

4

5 6

7 8 9 10

11 12

Field Citrus
(70%)
House Citrus
(13%)
Bean
(7%)

FL

T T FL

SW

HV

(d) Northern

Division

1st calendar year

2nd calendar year

2 3 4

5 6 7 8 9

10

11 12 1

4

5 6 17

8§ 9 10 11 12

Field Citrus
(47%)
Bean
(12%)
Cabbage
(7%)

SW

HV

SW

*Dark solid line and shaded area indicate the cultivation period and the main irrigation period, respectively.
** SW: Sowing, FL: Flowering, HV: Harvest, TI: Temperature Increasing
*** Table from Institute of Subtropical Agriculture Sciences Jeju National University (2003)
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Fig. 3. Monthly utilization trends of agricultural groundwater (2000 ~2011).
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Table 4. The rate of cultivated area for 2020 compared to

2010

Crop Rate Crop Rate
Citrus 0.89 Welsh Onion 2.08
Garlic 0.96 Red Pepper 6.62
Carrot 0.93 Cucumber 0.61
Onion 1.37 Rice” 1.96
Cabbage 1.15  Wheat and Barley”  0.79
Radish 1.12 Miscellaneous Grains~ 2.14
Chinese Cabbage  1.60 Bean' 1.19
Watermelon 0.80 Potato’ 0.45

Pumpkin 12.13

* The rate of food grain is the average value of the detailed
crop-specific.
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Table 5. Applied crop cultivation area in 2020 for estimating
the agricultural water demand

(unit: ha)

Region Total Vegetable* Citrus g?;)ii

Eastern 12,903 6,700 2,406 3,798

Western 13,902 6,193 1,878 5,831

Southern 11,556 402 9,963 1,191

Northern 10,059 2,957 4252 2,849

Total 48,421 16,253 18,500 13,669

* White potato in vegetable
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Table 6. Meteorological data for estimating regional evapo-
transpiration in Jeju Island

A 5§

Region Station Data period
Eastern  Seongsan 35years(1977.1.1~2011.12.31)
Western Gosan 24years(1988.1.1~2011.12.31)
Southern  Seogwipo  35years(1977.1.1~2011.12.31)
Northern Jeju 35years(1977.1.1~2011.12.31)
AEASE 480 ST =gl SUE 2
O 2 EPSH= o=, FAOOIA A 2= e

A= 8-d7|(initial), G F*4A7](crop development), A3
A1 XZ}7)(mid-season), S-<57|(late-season) & 55}
™, Z} @A o] S 2polof ofsf) 7} T A = okt
ZAEASE UeldthAllen 5, 1998). @A AlF=
T8 2] gt A=A ol ESAHKRC,
2005)9t 5EZ-ZH(RDA, 2006)°f] 2]3f A5 AA|H
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=AY dArATE EYE ARl sUESS

Table 7. Major crops and cropping systems in Jeju Island
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1st calendar year

2nd calendar year

Crops

1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 910 11 12
House Citrus TI TI FL HV HV
use IR IR IR IR IR IR IR IR
Field Citrus L HY 1Y
SW HV HV
Potato
HV H
Garlic SW v HY
SW HV HV
Carrot
. SW TP HV HV
Onion
HV HV
Cabbage SW Y
Raddish S W HY
H
Chinese Cabbage SW A4
H
Bean SW y

*Dark solid line and shaded area indicate the cultivation period and the main irrigation period, respectively.
** SW: Sowing, FL: Flowering, HV: Harvest, TI: Temperature Increasing, TP: Transplanting, IR: Irrigation
**% Table from Institute of Subtropical Agriculture Sciences Jeju National University (2003)
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Table 8. Crop coefficients using for calculation of evapotranspiration

Water Chinese Upland Fall Field House

Month melon Onion Garlic" Radish Carrot” cabbage Bean Rice Cabbage” potato” citrus citrus” Barley
Early 0.15 0.38 0.81 0.46 0.28 0.30 0.18 0.73
Jan Mid 0.15 038 0.81 0.29 0.39 0.30 137  0.95
Late 0.15 0.38 0.81 0.3 0.43 0.30 1.13  0.95
Early 0.20  0.41 0.32 0.35 0.36 138 0.95
Feb Mid 0.20  0.41 0.57 0.35 0.36 1.08 0.95
Late 0.20  0.41 0.52 0.45 0.36 043 0.95
Early 045 0.6 0.31 044 021 0.73
Mar Mid 032 045 0.6 0.46 0.44 025 045
Late 032 045 0.6 0.4 0.44 043 045
Early 045 020 0.84 0.51 0.6 032
Apr Mid 0.59 020 0.84 0.51 044 032
Late 0.72 020 0.84 0.51 044 032
Early 086 020 0.88 032 032 0.43 032
May Mid 0.86 0.20 0.87 041 0.32 043 0.72
Late 0.86 0.20 0.84 05 052 0.43 032
Early 072 030 0.83 052 0.73 0.50 0.25
Jun Mid 0.59 0.30 0.54  0.95 0.50 0.25
Late 0.30 0.72  0.95 0.50 0.27
Early 09 095 0.47 032
July Mid 09 095 0.47 0.17
Late 09 095 0.47 0.25
Early 09 0.73 0.80 0.2
Aug Mid 0.5 09 045 0.57 0.80 0.11
Late 0.5 09 045 0.57 0.5 0.80 0.16
Early 032 0.17 0.5 0.32 0.57 0.5 0.80 0.1
Sep Mid 032 0.17 032 0.5 0.32 0.32 0.57 0.5 0.80 0.38
Late 032 017 032 0.5 0.32 0.32 0.57 0.65 0.80 0.15
Early 0.40 039 045 049 0.45 0.57 0.85 0.56 0.59
Oct Mid 0.40 0.83 059 0.58 0.59 0.7 0.83  0.56 0.55
Late 0.40 096 0.74  0.57 0.72 0.7 1.07 0.56 0.19
Early .10 1.07 090  0.58 0.86 0.7 0.84 0.59 037
Nov Mid .10 1.06 090 0.73 0.86 0.92 0.65 0.59 0.28
Late .10 0.78 090  0.66 0.86 0.77 0.69 059 03
Early 0.70 045 0.81 0.66 0.86 0.71 0.69 031 021 032
Dec Mid 0.70  0.45 0.81 0.68 0.86 0.48 0.69 031 0.16 032
Late 0.70 045 0.81 0.53 0.31 0.69 031 0.17 0.52

*

" Estimation of irrigation water requirements for upland corps in Jeju(KRC, 2005), other crops coefficients from the basic plan
report of rural water development projects for Hamdeok district in Jeju(MIFAFF and KRC, 2008)
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Table 9. Agricultural water demand for the frequency of 10

years drought in 2020
) Water Water Ratio

Region supply de{nand (%)

area(ha) (m’/day)

Eastern 12,903 362,520 22.3
Western 13,902 404,826 25.0
Southern 11,556 468,639 28.9
Northern 10,059 386,358 23.8

Total 48,421 1,622,342 100.0

* Water supply target crops: vegetables(+potato), citrus, food

grains

Table 10. Estimated agricultural water demand
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Eastern 9,106 235,843 100,055 42.4
Western 8,072 311,929 321,735 103.1
Southern 10,365 404,129 250,300 61.9
Northern 7,210 262,408 202,003 77.0

Total 34,753 1,214,309 874,093 72.0

* Water supply target crops : vegetables(+potato) and citrus except food grains



648 ARE - 54
Aol A8 g AT AA o& AAF

IR B ol e ALIEge] AR o]
o A FUEG: FRES FEAY 4+ iz A
L olnet Bl 5 0% BeLel, K
Aefe] 3% Tkee 2 Ban gulE 9fg At
5 7H“*E a7 tin] 2] 100%E dAI, 7}
24 ZAEA o] o2 & ==k 201149 109
3918 BEWY 515 N o] oL ]
93.4%, RAeF 21} WA 36.5%) A 1o
109 ¥ 7he2 22e oo A4 a9
ol o 2 o2 FE tehy /1E FEE
o) Sul-0e Q1 8, v s, Y A
A T3, B P A, AR o
0] Au|ot A TIago] Aul @ HiEo| LA
Sj) 53 Bt SRS 27} of8 vlo] Was
o7 getEch

o,

r:L]o

4 2B

0.

ju]
—

AFE Fase Azl tisto] @
B A ARrge] AEae g gk
Wb A4 O] A A2 A A AR o] R
z7bo] whet 27} o] R glrk. 22 10
7ke] A8 A4 2912 Breddt 20201 o2
i 2] o] WSR-S A 4090 B]s) tﬂi}ﬁb 2
A9t ZHAssh, 2010 0] 13l 7.4%(4,215 ha) 0]
St o FAE. Do RS A 7t
0] F1919) wARE A Far g

_,_Rako] /‘H:qu_i tﬂ—o /\]/\471—% ol A]/gﬂ NE

ol
S

rﬂ R (e

JN r
m{u

ML, A AT AuE A gasiet =8
ol W A 2Fe] Aol Hold Ao
Aol wel G FPge) e EY P2
Sh Ao ok,

A ZHE 2 Ustado] et &, He & 25
B P o e %Ay

o7 10 Hlk 7E A9 587 =
AQlelal AlFEE Ao R 1,214x10° m3/°‘0] Rulel
o AeR FHEIT EoE sd8 Aol ST
A A o] whet FEbAl = - A=
B AhEoll At a0 w2 dHol A+

}011
o

A - A
|3 7ol BEEA AR 58 olge A
48 4 QonE A AUALE +YT g
T 2ol 4R, 47, TR 290 F0e
Sk YLREAE T, R A9 £aPg
71302 SH Alo] eFe 10 2 BetEt

AEHOE 5§40 Arl £2(101 W W
A2 7P4E Aol 20204 20201 1R 7]
& TUSLE BIY 4 Ut 71 helde 3
L

A 9)S vlwshE, 7]E A5k Ao
o FPEF BARS F favFe 72.0%%
874X10 m/Y2 BEAEQch E3F AoEae BAeF
o] apol7} A vebdol whel 5 A G
ol olg} Al7|E ZFEA o) w2 85 3E A3
9] 3a|& o] Y93k A o = wtETh

Al 2

2 A7 AFE 98 A 1 A
FEISH AT EA G5 ARe] dtn
(1041 9)7] <8 A1B02, A=A HAAteh ol <3
S| glom oo A=A YTE

o2

12

Allen, R. G., Pereira, L. S., Raes, D., Smith, M., 1998,
Crop Evapotranspiration - Guidelines for Computing
Crop Water Requirements, FAO Irrigation and drainage
paper 56, Rome, Italy: Food and Agriculture
Organization of the United Nations.

Jeju National University, 2003, Estimation of Irrigation
Water Requirements for Upland Crops in Jeju.

Jeju Special Self-Governing Province, 2011, Agriculture
Forestry Livestock Fisheries Food Industry Development
Plan.

Jeju Special Self-Governing Province, 2011, Database
using for Groundwater License.

Jeju Special Self-Governing Province, 2011, Jeju Free
International City Comprehensive Plan.

Jeju Special Self-Governing Province, 2012, Water
Resources Management Master Plan(draft).

Jeju Special Self-Governing Province and KRC, 2004,
Jeju Island agricultural comprehensive planning.



AF= d9E U8

Jeju Special Self-Governing Province and KRC, 2012,
Jeju Island agricultural comprehensive planning
(draft).

KRC, 2005, Estimation of Irrigation Water Requirements
for Upland Crops in Jeju.

MIFAFF, 1998, Planning and Design Criteria for the
Agricultural Infrastructure Maintenance Projects;
Irrigation.

MIFAFF and KRC, 2008, The Basic Plan Report of

TR Al digt 2 649

Rural Water Development Projects for Hamdeok
District in Jeju.

RDA, 2006, Studies on Water Management Technology
on Upland Soil(Volcanic Ash Soil) in Subtropical
Area.

Song, S. H. and Choi, K. J., 2012, An Appropriate
Utilization of Agricultural Water Resources of Jeju
Island with Climate Change (I), J. Soil Groundwater
Environ., 17(2), 62-70.




<<
  /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
    /AmeriGarmnd-BT
    /AmeriGarmnd-BTBold
    /AmeriGarmnd-BTBoldItalic
    /AmeriGarmnd-BTItalic
    /Baskerville-BT
    /BernhardFashion-BT
    /Blippo-BlkBT
    /Bodoni-BdBT
    /Bodoni-BdBTItalic
    /Bodoni-BkBT
    /Bodoni-BkBTItalic
    /BroadwayEngraved-BT
    /BrushScript-BT
    /CentSchbook-BT
    /CentSchbook-BTBold
    /CentSchbook-BTBoldItalic
    /CentSchbook-BTItalic
    /CommercialScript-BT
    /Cooper-BlkBT
    /Cooper-BlkBTItalic
    /Courier10-BTBold
    /Courier10-BTBoldItalic
    /DomCasual-BT
    /Freehand591-BT
    /FuturaBlack-BT
    /FZWBFW--GB1-0
    /FZXKJW--GB1-0
    /GoudyOlSt-BT
    /GoudyOlSt-BTBold
    /GoudyOlSt-BTBoldItalic
    /GoudyOlSt-BTItalic
    /H_CIRNUM
    /H_EQSYM1
    /H_EQSYM2
    /H_HEBREW
    /H_KEYBD
    /H_MULTI1
    /H_MULTI2
    /H_PROSYM
    /HighlightLetPlain
    /Hobo-BT
    /JohnHandyLetPlain
    /LaBambaLetPlain
    /Liberty-BT
    /MBatang
    /MDotum
    /MekanikLetPlain
    /MGungHeulim
    /MGungJeong
    /MJemokBatang
    /MJemokGothic
    /MSugiHeulim
    /MSugiJeong
    /MurrayHill-BdBT
    /Newtext-BkBT
    /OCR-A-BT
    /OCR-B-10-BT
    /OdessaLetPlain
    /OrangeLetPlain
    /Orator10-BT
    /ParkAvenue-BT
    /PumpDemiBoldLetPlain
    /QuixleyLetPlain
    /RuachLetPlain
    /SandSm
    /SandTm
    /ScruffLetPlain
    /Swis721-BT
    /Swis721-BTItalic
    /TirantiSolidLetPlain
    /UniversityRomanLetPlain
    /VictorianLetPlain
    /WestwoodLetPlain
  ]
  /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 <>
    /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.)
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
  >>
  /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 [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice




