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Abstract

The study was conducted investigation on land of D-dong in N city which is an urban area and D myeon of N city whichisa
suburban area, based on high resolution satellite image, to find out actual land usage. As for D-dong in N city, different rate
between actual usage and official land information was 0.5~4.8% in terms of 5 major land types (paddy field, farm, ground,
forest, and others). D myeon in N city posted 1.4~8.4%, which is higher than that of its counterpart. As for unit load, “land”
which islarge in terms of load presented a big difference between official information and actual usage. On the other hand, the
levels of paddy, field, forest and others posted only small changesin load. In case of T-P, in particular, unit of each land typeis
lower than BOD and T-N, showing almost no changesin pollution loads.

keywords : Land category area, Land use, Pollution loads, SPOT-5 high resolution satellite image
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Table 1. Comparison between landuse area by land registration document and SPOT-5 in N city D dong

Land registration document SPOT-5 Unit loads items of TMDLs
Land category 2 . 2 ; . -
Area (m°) Ratio (%) Area (m°) Ratio (%) technical guideline

Dry paddy 361,810 9.9 295,536 8.1 Dry paddy
Rice paddy 486,322 13.3 429,973 11.7 Rice paddy
Orchard 185,295 5.1 237,224 6.5 Dry paddy
Pasture 639 0.0 526 0.0 Etc.
Forestry 1,225,929 335 1,402,272 38.3 Forestry
Mineral spring - - - Etc.
Salt marsh - - - - Etc.
Ground 236,811 6.5 284,982 7.8 Ground
Factory site 905 0.0 2,170 0.1 Ground
School site 594,022 16.2 621,201 16.9 Ground
Parking lot 903 0.0 597 0.0 Ground
Gas station site - - - Ground
Warehouse site 1,185 0.0 1,619 0.0 Ground
Road 158,363 43 144,573 39 Ground
Railroad site - - - - Ground
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Table 1. Comparison between landuse area by land registration document and SPOT-5 in N city D dong (continued)

Land registration document SPOT-5 Unit loads items of TMDLs
Land category 2 : 2 . . -
Area (m°) Ratio (%) Area (m°) Ratio (%) technical guideline

Embankment - - - - Etc.

River - - - - Etc.

Ditch (Gully) 94,786 2.6 - - Etc.

Pond (Marsh) 170,274 47 155,356 4.2 Etc.

Fish farm - - - - Etc.

Water supply site - - - - Etc.

Park 8,217 0.2 7,098 0.2 Etc.
Physical exercise site 32,608 0.9 35,337 1.0 Ground
Recreation ground - - - - Ground
Religious site 7,917 0.2 8,666 0.2 Ground
Historical site 17,324 05 18,364 05 Ground
Buria ground 64,634 18 5,756 0.2 Etc.
Miscellaneous land 9,847 0.3 14,458 0.4 Etc.

Total 3,657,791 100 3,665,708 100

Table 2. Estimation of 5 items (which have unit loads) area by land registration document and SPOT-5 of N city D dong

o Unit loads of 5 items (unit:m?
Classification -
Dry paddy Rice paddy Forestry Ground Etc.
520,788 405,777 1,599,829 670,622 468,692
SPOT-5 (A)
14.21% 11.07% 43.64% 18.29% 12.79%
N 547,105 486,322 1,225,929 1,050,038 348,397
Land registration document (B)
15.00% 13.30% 33.50% 28.70% 9.50%
AB -26,317 -80,545 373,900 -379,416 120,297
-0.79% -2.23% 10.14% -10.41% 3.29%
NAl DES 39, ALY ABH 4A ARe] o] ol§F EA HEe] ARFANE EYAZ YR ARE
b gstel WA Aolsk MAHE AR EAdGot o WA AgHT 9k EA Fejol gt ARFH wet
olRthe AFFRANE SPAZe] WR Ax EXol A% WMF o7} ] WHo] o] Y= FH U9
gEsks WAR SPAE WIAR BRYE W 94 O yshyo.

Physical exercise site

as land registration document Land for facility

inside physical
exercise site (143)

Grass land inside
physical exercise
site (146)

(b)
Fig. 4. Classfication of physica exercise-related land cover using land registration document and SPOT-5 Satellite Imagery.
(a) land registration document, (b) SPOT-5 Satellite Imagery
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Fig. 5. Classfication of school-rdated land cover using land registration document and SPOT-5 Satellite Imagery.
(a) land registration document, (b) SPOT-5 Satellite Imagery

e

Land for facility inside ground (061)

(b)
Fig. 6. Classfication of forestry-related land cover using land registration document and SPOT-5 Satellite Imagery.
(a) land registration document, (b) SPOT-5 Satellite Imagery
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Fig. 7. Classification of dry paddy-related land cover using land registration document and SPOT-5 Satellite Imagery.
(&) land registration document, (b) SPOT-5 Satellite Imagery
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Table 3. Unit loads of annual average generation loading as

land use types

Land use | BOD (kg/km?-d) | T-N (kg/km?-d) | T-P (kg/km?-d)
Dry paddy 159 9.44 0.24
Rice paddy 230 6.56 0.61
Forestry 0.93 2.20 0.14
Ground 85.90 13.69 2.10
Etc. 0.960 0.759 0.027
Hzg o J3s 2 Aolg Hola JUss ¢ F Ut
A, &, dok WA, 71e FEol did T-PY Fatd Aole
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Table 4. Estimation of pollution loads by land registration document and SPOT-5
BOD (kg/d) T-N (kg/d) T-P (kg/d)
Land use Land registration SPOT-5 Land registration SPOT-5 Land registration SPOT-5
document document document

Dry paddy 0.87 0.83 5.16 492 0.13 0.12

Rice paddy 1.12 0.93 3.19 2.66 0.30 0.25

Forestry 114 1.49 2.70 3.52 0.17 0.22

Ground 90.20 57.61 14.38 9.18 221 141

Etc. 0.33 0.45 0.26 0.36 0.01 0.01

Total 93.66 61.31 25.69 20.64 2.82 2.01
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Fig. 8. Land cover classification results of N city D myeon.
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Table 5. Comparison between landuse area by land registration document and SPOT-5 in N city D myeon

Land registration document SPOT-5 Unit loads items of TMDLs

Land category 2 ) 2 - . -

Area (m°) Ratio (%) Area (m) Ratio (%) technical guideline
Dry paddy 4,591,770 10.60 5,078,519 11.79 Dry paddy
Rice paddy 17,300,657 39.93 20,788,861 48.26 Rice paddy
Orchard 126,352 0.29 130,132 0.30 Dry paddy
Pasture 222,467 0.51 221,526 0.51 Etc.
Forestry 10,489,749 24.21 9,937,782 23.07 Forestry
Mineral spring - - - - Etc.
Salt marsh - - - - Etc.
Ground 1,069,774 2.47 1,250,591 2.90 Ground
Factory site 51,453 0.12 47,679 0.11 Ground
School site 49,736 0.11 49,894 0.12 Ground
Parking lot - - - - Ground
Gas station site - - - - Ground
Warehouse site 4,444 0.01 3,051 0.01 Ground
Road 1,913,784 442 1,711,224 3.97 Ground
Railroad site - - - - Ground
Embankment 3,357,418 7.75 173,843 0.40 Etc.
River 398,284 0.92 2,152,420 5.00 Etc.
Ditch(Gully) 2,343,756 541 502,677 117 Etc.
Pond(M arsh) 978,598 2.26 782,087 1.82 Etc.
Fish farm - - - - Etc.
Water supply site - - Etc.
Park - - - - Etc.
Physical exercise site - - - - Ground
Recreation ground - - - - Ground
Religious site 2,253 0.01 5,882 0.01 Ground
Historical site - - - - Ground
Burial ground 136,998 0.32 45,791 0.11 Etc.
Miscellaneous land 284,791 0.66 198,043 0.46 Etc.
Total 43,322,284 100 43,080,002 100

Table 6. Estimation of 5 items (which have unit loads) area by land registration document and SPOT-5 of N city D myeon

. Unit loads of 5 items (unit:m’)
Classification -
Dry paddy Rice paddy Forestry Ground Etc.
5,131,363 20,618,780 9,815,406 3,434,448 4,080,004
SPOT-5 (A)
11.9% 47.9% 22.8% 8.0% 9.5%
N 4,718,122 17,300,657 10,489,749 3,091,444 7,722,312
Land registration document (B)

10.90% 39.9% 24.2% 7.1% 17.8%
AB 413,241 3,318,123 - 674,343 343,004 - 3,642,308
1.0% 8.0% -1.4% 0.9% -8.3%
EASE At 2A degoen, ok 2 sl % FH 99 ANITRY AZH 24 AZo] b2 Fes
AHZRge BHo| EUﬂ Uebdth ok AHFRG A AL o8& IV ARFA mE @H o] 5 aA 27}

2ol AAAEH o Ur 7, ok 2 g & AR 2 5 A
2ol A AH g o gel e gEze ATy A", we) AL ARFRY A EAR TR
EAAE B U] ALES AN oFAHL b5 Hol glouk, GAL ol §F FBEF AR P Ex W
e vt o AR BRH AP A9l WAl Aoz
st “tA Y A%, AMEFRY A, B 84 W &%
322, XI=E HHL0| waye| ol 2 AR 2 GARe) SAHE 59 Feol 3 @Ho|
NAl DB 29 sha7iA2 NA DR 2¢ & 7] solwh Vel e A3 ASEA, AHA, FEA
zol A3 ARFRY) WA JPARE 8T E 5 A4A, Y, 9, 24, WA, E2, 347 5 9%
AR BF e WA ANFA BAgeb ddsE o EdH P2 ARFIY AVAS H&a g n
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Land for facility
inside rice paddy (033)

Fig. 9. Classification of dry paddy and rice paddy-related land cover using land registration document and SPOT-5
Satellite Imagery. () land registration document, (b) SPOT-5 Satellite Imagery

Forestry as land registration document

Rare ground inside pasture (047)
Land for facility inside pasture (043)

(b)

Fig. 10. Classification of forestry-related land cover using land registration document and SPOT-5 Satellite Imagery.
(8 land registration document, (b) SPOT-5 Satellite Imagery
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(b)
Classfication of dry paddy-related land cover using land registration document and SPOT-5 Satellite Imagery.
(a) land registration document, (b) SPOT-5 Satellite Imagery

Table 7. Estimation of pollution loads by land registration document and SPOT-5

BOD (kg/d) T-N (kg/d) T-P (kg/d)
Land use Land registration SPOT-5 Land registration SPOT-5 Land registration SPOT-5
document document document
Dry paddy 7.50 8.43 44,54 50.08 1.13 1.27
Rice paddy 39.79 46.97 113.49 133.97 10.55 12.46
Forestry 9.76 9.14 23.08 21.61 1.47 1.38
Ground 265.56 299.15 42.32 47.68 6.49 7.31
Etc. 7.41 3.89 5.86 3.07 0.21 0.11
Total 330.02 367.58 229.29 256.41 19.85 22.53
Table 8. Andysis for the accuracy of land-cover map
Inspection 1D Land use (%) Tot Inspecfll_cr)lr;e&te # Fas Accuracy (%)

A Dry paddy (01) 22 40 35 5 87.5

B Orchard (02) 4 8 8 - 100

C Rice paddy (03) 25 40 36 4 90.5

D Pasture (04) 3 5 4 1 80.0

E Forestry (05) 13 23 20 3 87.0

F Ground (06) 16 27 25 2 92.6

G Factory site (07) 1 3 3 - 100

H School site (08) 1 3 3 - 100

| Parking lot (09) 0 2 1 50.0

J Gas station site (10) 0 2 2 - 100

K Warehouse site (11) 0 2 2 - 100

L Road (12) 3 8 8 - 100

M Railroad site (13) 0 2 2 - 100

N Physical exercise site (14) 0 3 2 1 66.7

0 Religious site (16) 0 2 2 - 100

P Historical site (17) 0 1 1 - 100

Q Embankment (20) 0 3 3 - 100

R River (21) 3 5 5 - 100

S Ditch (Gully) (22) 2 4 3 1 75.0

T Pond (Marsh) (23) 2 4 4 - 100

U Fish farm (24) 0 2 2 - 100

\Y Water supply site (25) 0 2 1 1 50.0

w Park (26) 0 2 - 2 0.0

Y Miscellaneous land (28) 4 7 7 - 100

100 200 179 21 89.5

Journal of Korean Society on Water Quality, Vol. 25, No. 2, 2009



204 HZHE - 0|5 - 2HFH -

43 - S - Fo| - MS

st vl aLstti(Table 7).

NAl D9 AXFHEG AR FaF Aole &4
A9 E4E Ad DA ¥nE o Table 84 Ei
uie} Zo] BRE X FA FHSZ NA| DB HF
nA FakFe] ztolrt & AR YEEth ol §&EXY
o] EAIA Y| H|F] HFHHoE AHFFH EXEE
7t ztol7b ol UM tE X2 EXAE I R
A S AX7F A o] FAAAAL S 9n| Tk

A, &, ok, tA, 71er FH gt T-PY FatF o]
= 77t 014 kg/d, 1.91 kg/d, 0.09 kg/d, 0.82 kg/d, 0.1
kg/dol® A HFEFe  FagdH]  FaEFe e
12.4%, 18.1%, 6.1%, 12.6%, 47.6%= Z+Z+ Jehfith
T-N& 2% FatF Aol tiAdA <F 536 kg/d, H, H,
ok, 7]eloll A 554 kg/d, 20.48 kg/d, 1.47 kg/d, 2.79 kg/d
oy AXHFHEFY FaFuu] FIF A= 12.7%,
12.4%, 18.0%, 6.4%, 47.6%% Z7Z Jehl it BODY
B A, @, dok A, 7Ie TR d FaF Kol=
Z+7t 093 kg/d, 7.18 kg/d, 0.62 kg/d, 3359 kg/d, 352
kg/dol® A ZFAe] Fatgoin] FatEe abs 12.4%,
18.0%, 6.4%, 12.6%, 47.5%= 27 Jely.

T-PY A% “&'# “HA" oA H|mF zpol7b Wow 1
9| %%011*1 A ztolE JERNA @kt T-N9| F2
“FrelA B2 Aol UEpien “A, <A, “U]ER,
R FRGME TAh o7 e Aoz Jehgd.
BODY A% WX, &, 7IgtdFe £o2 FaF xo|7t
EA vebgen wbd “Qopr e} A o N FatE zbolrt
dHoz 34 g2 AoE Ve

I)I
N

33 MEx 43&1

UFA AAY EXHEAE FFEE Table 8914 HE
ule} 2ol 895%E ZAMEYLH A EdzE Y, 3%,
FEEA 59 FY=rt dUFoez 42 Aoz YEge

WA, E Aok 5 ARed rEe A A= 3
FEE 2 deEt 949900 A% 502 o) %o
A UAS AER T EAY To] Bt @,
AAASE FAF ] AR AF] WE EATEA
59 7343 9 A=Y FREst WA vdeon, 4,
o 359, dok 5 9499 BEA 2 FA B
W] e A=) wste] FHEs ¥ ehd Folo,

4 8 B
B ATE £RogEqRAANN EAARGDE 4N
NgH T Qe 7129 AP WAL ol§F A%

2xHN SRS K| ®25A HM25, 2009

WA gAY B S JFEE 3
HolH, A4 EXo|&FHI FFL + U=
2 SPOT-5 YHARE o&d EXANEER &
stoH theo AES =ESATH

1) AXFFEFNEe 53 l% ] Ee AA EXelg&xe}
£ HE EZAE
£ EA g&Y ﬂ‘:'TErAlOH
=] Nxﬂ AH-g- = 2L
wet dehe] HH Z}OW H“M?M

2) NA| D%J FEAR g AEEFEAHRE "G
Fatgs g A9 AFFZHE HE 73 R
BrtE QAo AHFHEGY FotFiiH|
= T-P 28.7%, BOD 34.5%, T-N 19.7%= et}

3) NA| DHY FuAtRe ot AEEZFZARE ulge=z
Fatges g A9 AFFZR v FstEFe] A
BrtE Ao AHFHEGY FopFdin] g ot
= T-P 13.5%, BOD 11.4%, T-N 11.8%= ettt

4) UFA AA EXTEAE FYTL 895%F FAMH
RAoH %—%, FAg, TEEA Y B ddFHe

g2 ZeE vguen A, ¥, doF 5 AHEY

Ao A5 49 #EA 2 AAVL

g ol g7t A dEtsth

et

mlo

2
2l
kK

ok

o

7

—

A AL

B A3 20079E G - ARG
FARY ZALAT) Y] AFH] PoB F3

A(2004). TA L HEFHE] ] F.
A(20083). FRFFTA HA EXo]&o] mE
g ggHYAE AlHe] A gFel

i
o o

OOJWWEWﬂ
FIAEE ) &T
4 E AT HHegR}T 24 A

W GEES S =EF, 23, pp. 727.

8 FYYYIAFEE o] &3 EXAEAE 73,

AR (2004). HFEF Fed e ZAATF .

AE(2005). EXFEXEE ggel dog 3F @ HF

o9 mdg,

7 (20079). FFFA £

874 £(2007h). HEFA By,

SR (20070). FIHF - A FTA L GFFHY T EGA.

475 (2008). s FEFHAE HHUYF =

ol FF, (2003) 01*4@



