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Abstract

The current TMDL management system has difficulties in calculating
discharged pollution load from land source correctly. The discharged
pollution load from land source in the current TMDL management is
calculated by using land category in cadastral map. However, this method

has a limit to representing water quality affect.

Based on these problems, this study analyzed applications of land-cover
map as a management from land source to promote technique-based
reinforcement in TMDL management system and suggested some ideas to

develop the system.

This study showed that; 1) lot area computed from land-cover map was
smaller than that from cadastral map and the rest area calculated from
land-cover map was larger than that from cadastral map. This result
implies that land-cover map precisely reflects green area by using a detail
information and 2) discharged pollution load calculated from land-cover
map was about 4.6~9.1% smaller than that from cadastral map(discharged
pollution load from land source from land-cover map was about 6.4~20.1%
smaller than that from cadastral map). This means that land-cover map is

necessary for pollution load management in local government.

Ministry of Environment plans to construct land-cover map until after
2013 year although the nation-wide construction is requested for making
connection between equity among areas and TMDL management plan as

soon as possible.

Current land-cover map’s application in TMDL management needs some
considerations of supplementation. First, pre-existing land-cover map
should be reflected land-use change by consulting and completing
development projects every year. Second, the change of land category by a
natural increase in pollution sources should be considered natural increase

rates predicted by TMDL management’s original plan.



==
=

M2 3

S

20 A 7H

20153714 A2 A 7} A 8

EcEAEY

L

4 FALAA 53] ZAb] B AR

2ty
A

SEHEJ dA)
T A

=

o

2000

1

M 2010d A|1TA 7}

o At

2Juie}

o

+

o

1. 9+ 2984
O

)
file)

A

}

off A|ApA el A A

70
<

o

il
A

A

=l

7P EAA H

3

i

Al ol

o

Al

O o

(EAA)A

[e]
£
Rt

BRI (B3 2012)
[e)

1
1o},

=4
=
o

=
=
al

d HEZ} o] F1A

L
[€)

ARF EAREAT T

- ’

L
- 28 7t

O o]d HZ
22 A

Hr

B

o
B8

Aol A

)

O o]

EXA wy

L

R

A QA=

°©

Fah

e,
O wat AgAd v

St =k

S



MHA B g

[EYRATYUNM 75

2ty

Eall
D0

ok

00

AL

mK

. d7H&

o
e |

=

Toe
Bl
aolo

223 EXDERE EX| o]

<0

Ho

e

3

)
EA92A 5] HoHe o

g o

sk

E

;ot

o
=

A o] ol 4

O MES x|

T5(SWAT =2d)

\mo

o =
=%

?l‘

&

I

AEE o

LR EEEY

H =
T

A

+AF=(BOD, TP) 24

% 949 9

gl

)=
T

‘093 Hi =

HIM
/| 1o

XM A

Alg

o

o
) +0

el BAA W&o BA

3

A ol %

T

B

el B4

3

o] 3 3L

Tor
oF
o

A

34 EANEAE

oY



O

<t

FHAFNL BOMAR HarE ME 7|l o

Ik

. d7+2>

AN
5
—_
Vv
2
By
o
i
o)
W
<}
o
5
X
)
[EN
rf
X

%
X
fr
fz
o

el A4 FAd v
27 AR BEAAY
= godd.

i)
]
po
lo

1> 3tigdsA M1EHA ==

otg Hah At

I U

e

kn

[
% 0!

31 18

—_
o=

(%)

o

2002
Cl=
A=)

2003

2009 (2004)

2003 | 2004 | 2005 | 2006 | 2007 | 2008 2010

2 4 oy ol

1,156.8 |1,144.7 |1,141.7 |1,137.8 |1,131.7 |1,119.6 |1,111.6 |1,112.0 {1,109.3 |-0.52 | 1,820.1 | 1,763.8

2,352.5 (2,3394 |2,335.6 [2,340.2 |2,315.5 |2,294.7 |2,2794 |2,274.3 |2,266.5 | -0.46 | 5,380.6 | 5,213.0

7,518.6 |7,402.1 |7,398.6 |7413.0 |7,382.3 |7,366.1 |7,355.4 |7,3714 |7,366.1 |-0.26 | 6,884.0 | 6,850.5

861.2 | 887.3 | 895.0| 908.4 | 933.8 | 951.8 | 988.2 |1,010.2 |1,022.0 | 2.16 | 76,219.1 | 87,789.8

718} |1,122.6 |1,139.9 |1,152.8 |1,155.7 |1,161.1 |1,164.8 [1,169.6 |1,172.6 |1,176.6 | 0.59 | 1,094.3 | 1,129.5

-0.07

Al 130117 (129135 |129238 | 129651 (129245 |128970 129041 [12406 |129406 91,3980 | 1027465




IR BINYUS YIS HEYIHE ARWI| S YL ATUONN T M| Sh FTRTNE S| 20 LY

FAHE =
- | myTsi
g (kg/2)
=
2| 75
=2 2002 e 2003
(7| | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | (%) 2010
- (2004)
A=)
A (17609 | - 17463 [1,7239(1,7199| 1,7128 | 1,7045 [ 1,7005 | 1,696.1 | 048 | 2,776.6 | 2,696.8
26475 | - | 2552525979 | 25817 | 2,566.6 | 2,547.8 | 25351 | 25200 | -021 | 5,870.8 | 5,796.0
g
= | ook |165377| - |15669.8]16,3081[16,3052|16,2825(16,275.7|16,270.1(16,2608| 0.62 | 14,5729 | 15,1225
701—
T oA [ 10850 | - [1,1027]1,142.8|1,1701 | 1,188.7 [ 1,2269 | 12469 | 12740 | 244 | 947219 | 1094%6
A
J1eb | 17461 | - |2417.1|1,760.0 | 1,7609 | 1,745 | 17843 | 1,788.3 | 1,788.5 | 4.90 | 2,320.4 | 1,717.0
A | B7772| - |234885(23,532.5(23,537.4|23,525.0(23,539.6|23,541.8(23,536.3| 0.03 | 1202626 | 1347689
A | 6006 |1,2711| 6806 | 6387 | 6328 | 6315 | 6304 | 627.0 | 6258 | 052 | 2,021.0 | 995.0
| @ | 13027 | 7895 |1,3403 | 1,407.8 | 14033 | 13980 | 1,3949 | 1,383.1 [1,3784 | 071 | 1,815.9 | 3,170.3
)‘\}
| 2ok | 51260 |5,6260 |53522 | 56721 | 56682 | 56630 | 56571 | 56770 | 56736 | 128 | 5,232.2 | 52764
2
| BA | 4700 | 5269 | 5141 | 5108 | 5182 | 5264 | 5377 | 557.1 | 5649 | 233 | 452607 | 48,5249
_/":
A| 71 | 6423 | 6542 | 9949 | 6777 | 6999 | 7143 | 7206 | 7407 | 7426 | 183 | 628.0 | 712.9
A | 81416 88677 | 88821 | 8907.1 | 8,922.3 | 8,933.2 [ 8,940.8 | 8985.0 | 89853 | 1.24 | 54,9578 | 58,679.6

2. 7% EXHEXA] % d3 &4

H
-

O <y 1>|M9} o] BR3FE '98AREH 0937 tf/FERF EAY

i
N,



SELFA FRAG] e +5 @
R R L S R

|2 H L AT /M 7tZ-MH| A SHe HRLEDIME 52| 0] 4H U 7|E He|SHo 2 AL
. ¢z n g 180
oLL 120 $s sk, 139

5Es ENENs 75 ee exmens 24006 | B AGHES EIIHIEIL &3]
(1998~2009) (2010114, 82}, 452 ét%y (20124, 452 5 - 518)
v03-02d © 10809TH, 90T e HRE EATEAE 73 : MRS e
g—;‘-% Hes EXTEAL fUEE EAGEA L BA(FEEH : CZ7H EH A A AT 7k
VZEE EATEAL WAOMD) |
-0 325 | *B8=2 3009 Y 527

AHARY, 2E 2 EARY

L

e %
EALEAL
Hit 39 712 9 34

L

b

<1z EX|mEX|

E 5 MAE

> D) SEZAH S - 512 137) RIRHH|
> M 1 8,497 .44kr (4524 HH| 36%, B2
» $EF:1,3595Y (&

M| 9%)
ST & 4,092, ¥5 18,0125H)

17 2= (160 H)
27 H=(1,62258)
3700, 3595)

P}

1) &F2k==A :
T 28509 = 2xs mwl)
ST 1437559 a0y A2
2352

WA 23E02 =
Y4025 =

g2

3 E=EA

WA 13461k 2=

=% 21585 Y

)ompr A
9,922k e ems e

%%’ 157EE 7

&) =4 4|

WA 36,4980 :-—-Ez_.ezi

\:'E'* FAIETE

i
ko

3% 78 9 (1, 350E9)

[:] 34) 78 04 XKL

S BR iz e um

= YELch



20| ¥UX 9 7|Et SR RHR AH8E 5 QELICh

<

10j 4 7HE-MH|

ETEE

<

ok

3. TR A3

]

2 XA

AToM e FAFANA A F=o

o £

FA

9

SEE

&

Tl Huy

1=
=

A}

o 3

o
A

%30

fou, @4 T

—~
fite)

o
X

o
3r

—_—

N
BA

glovt 7

= o

A hFEol dokz

g

B

]

95

ofo] 7%

19<29 5>

AN

it




+Ql ol &N A 7|Et Ya|8H oz AHSY = QlELth

rir

£9|
=9

£

o

FAPNY HIMYUS M1 IR 2 B R AT M THBMHIA S AREDN

r

71

e

<18 4> SELAHEY} EXLSX| =0 OHE Hl 2 ZuH(S|HB)

O A3 FAHASAZTHANA EAA 299 Fatg Ao o]

Jfu

3 AEE EANEAE B4 vz A3

a
[
o B A EXClEE 1HT sUtE EXEGS RHFd



FMATNE BOMYUE HOtE HET[E R | HE AT AN 7E-ME|~ SHe APEINE S2 90| 4YH U VB 2SR A8Y £ gL

o] MER EANRARY 29 AR EAFS twst 9o
A4 3R A AeE HAl HAxH Ade sHAgon BA
HE Fel7t ek

?Qﬂgﬂ
- Sl L mARQH OI0 £t 24 AIEE S0 fRie XIE2 A4IIZ 72010 TA0H
Syl SSAIHEH HCE ZAE IE2 LUXIZE 2F0H0 T
- Sl A|ME SE HIQT XG9S SAHEE S0 X1, UKL, FX12, T2 S°F 22010

TADIN, 2t E212 W 10% 0[0tY 52 =2 F20H0 A0 &2

. &7 K=o MEF EXISA =0 et HAHw T

BTN A 5o dRE ARF EXNAEAES} 3 AFd



AT Y HINAS M1

Wl ztzte] Ex 8wl o &

gy ZleAR AAM A A sk

o

ok

+

r

71

e

= o

=
T

Mmaton <1y 753 <1y 8>0
o ARF NS ATk

<Y 7>0 X9} o] SFXA
oA AAZ 574

& ol M

ABo 7 AEFH]

FapeprleyRan

o
A

dAE

9

335%, A 28.7%, A 15.0%°] o= Jehydt).

Ol A 7tZ-MH|A St AT EIM

Ab

AL

=

£

ol ¥

rir

£9|
=9

A

f
H

a0k

oA

547105 486322 1225929 100,038 348397
500% 13.30%] 53.50%  28.70% 050%
—AHLB4 72
A ESHAT A
.-!‘ E§
A 361,810 i
o 46322 150% 2| Aqw % 7|
449 185,295 Riml ofA - J|Ek
ZR87 £39 0.0% 7IEL | A 04,786 2941 7]EF
alof 1,225,929 A Yok & 170,274 524 7]EF
EE : 18 [ 9aE z B[S
CE] : I [FEEA - g
A AL T ad | 29 R
A7 g05 0.0% WA |Ag24 32 608 L0% A
s g3 Ro4,022 18.3% WA | 994 = -| WA
Fa 903 0.0% WA |ZndA 7017 0.2% A
254 ] - WA | A 17,324 0.5% WA
EREE] 15 000494 | 24 T AL EE,
EE 156,363 4.90% WA | &EA 0,847 0.3%1 7]Er
<38 7> 384 X5 ot 574 XS £F Znt oA
O a¥yY <a¥ 83 o] AEF EXIEAEE 53 AEF 27, Lok
7V 44%, A 16.7%, A 143% %2 Yok= Z718lx, A= A3 vl
o] ZFA&dle Aoz Yelgt ol IR A ZoA EXo]&FE o <

o 7|EL Y2|S Moz AFRE 4 QlELICh



rir

£9|
=9

£

FMATNE BOMYUE HOtE eI SRR AT AN 7tE-MH| A SHe dPEDN O AeiX AU J|EL YIS Ho2 AL8E £ Q&L

522,973 403,592 1512.731 613,603
1430% 11.00% 44.00% 16,70% 14,00%

245,530 8.10%

5 424,573 1L70% : 5
4 2ated b.60% 7 7

A 52b 0.00% E 2
1402272 BN% o« 155,356 4.20%

A = | oE : g

) -| +L&4 : .

A 264,982 9% =4 1,098 0.2 %
A 2110 11%| 4524 35,337 Lo%
621,201 163 % wadd 2 2

A3 by7 00%| S84 ,086 02%
Frd = - AEA 16,364 0.6 %
22 1,618 0% EA 5,156 0.2%
kR 144,573 9% H&A 14,468 04%

1 HE EER U ASRESEHAMEE T

<3 8> MEF EXIL=XZ=0 et 570 X5 2F 2t OAl

lo
o

L oA RCHAIRId0Me] BEA 2D MER EXIEX o
X

=

i} AB EANBAL og WA v AHE <

BE : 354 AZME Yok844%)7t 7HE =1 &, A, 71E UA
[e)

2 Aol 2axste EAAY A4S Hloy EAVEAEE

10



FIAATNY HDMUR YIS ME7ITO BB SYLATAN M FHBMH|A S HTEDAE 9| gl0] 4N L 7|E F2ISH o2 ASE & Y&LT
m. g2 ¢ D0
A, ek, ol Aasta Ax JEp) Sk AR Uy EX &
Amo M WAA R 52 T3k A, A G E8o BE Tl ¥
goHE HolFa g
<E 2> 3 TR E WY Hu 2 (EFl = m?)
T = o = 2i0f CHX] 71et | gl
gxa | 459 101.8 | 3995 71.6 A .
A | (89%) | (165%) | (77.3%) | (13.9%) | (11.4%) '
SEE
£ 103.8 41.7 399.9 60.8 99.7
b 564.6
AEE | (184%) | (6.9%) | (70.8%) | (10.8%) | (14.1%)
Ry | 604 102.8 | 47738 27.6 544 | g
. AS | (10.7%) | (154%) | (844%) | (4.9%) | (7.5%) '
#1418
= 137.4 414 4533 22.6 71.2
Cme 613.3
AEE | (224%) | (63%) | (73.9%) | (37%) | (9.8%)
Fwa | 751 1115 | 589.2 415 2
. As | (86%) | (127%) | (67.3%) | (47%) | (6.7%) '
FHA
=X 112.4 57.7 574.8 33.3 99.3
Cwe 877.5
AEE | (12.8%) | (66%) | (65.5%) | (3.8%) | (11.3%)

O 9B : 354 AGAME dok773%)7F 7HE &3 |, A, 7IE, A
o] wo R WAool Tyt FEAY 5A4& Holu, EAVEA LA
= WA, ek, "ol fgastal Ax Ve S7Fsk T o= Aok A
AT 7Y £ mE FEe] EXIYEARAAN PHEA HAFE
o w2t

O ZHA : GEES 914Be] 540 £38 SA4E HoFH EXAEAE
A thAA e =2 gt EA, A 7o Lo WE FEo] BFH
= HoF= o= YERn

O 7 A& EXAEALZ HA| WA o] UdF ZolS Holil lon

11



r

Exdl

i
o
ot

FHAFNL BEOMAR HarE

o= GIS 2ol WAFE oFT FHE Rakg HP vHE o
e wng Ao et

BN A 2D MEF EX|TEAE HER 0| 2OIEA
Frg A=y ENNEARY WA Folt Zze] AgEHo| thar]

O T3 Z47te] A& EA0) wel EXRA P o]guae] thE7] ujio
duistE ZES =T 7 jlon A9H SA4d wmEME 24 o
Bt 5 slot

O &, AZ71olA dad bkl o] ARG mAxgol wE 7Eu
7 =3 2o 8o e FEo] EXYEAEAN P& YEhue
RAog yegon <29 9> <28 10>0] 1 A S A etk

PRI S YR AT UM THS M2 St ATEIME S| 80| SAX &

ot g1
| ONSSS A SHs 7 (o] S X HAANSO| BT 2 SRS 2

- sk U AIKL 258, £5 2 M2 S8 SXNS0 U HES

~ H0lg A Al 25, EXIE 8Eg JIEP S I Age Aug| felop 2 xe

<38 9> SRY A= ME2F EXI=SX= HHX0| ARl OfA(StLEX])

12



FMATNE BOMYUE HOtE FETIEQ R HE AT AN TtE-ME| & S f

e

TE

3]
2
rr
ofn
1o
£
o
ox
2
J_L

CAXHZREY W@ L 'ET XU oA THERXI B
~NEEF A F 0L “E” SO 0FRA HHHXIE #2010 27
- HOIg M A AEY UX” 2HE

O=Xx= HYX0l el ofAlICH, )

— =B o

2l IRCHAR|foMe] BRY XISD MEF EXTEAZO| o wu
al
=

O AHW WA/MERNY v B FAIFEAL 99 099 29U A
=
= [e]

el £ AFFR 71&A vt 2gert.
F 29 A BEAA wlERege A A4S T
2t 71Ee) FHA 9]
% 5 gk
O 37) G cl e FHY BT EXFEA L] o3k A B wEF
steF vl ARE <3>3 <2 11> A

L:

R

HN
H

13

7B SESHOR AF8E £ YELICh



o) LAE S|t H &S5l
A EX[A | 7EI2H A EXA | 7EI R
6,360.8 | 138,092.0 6,347.4 5,084.3
ARy | 144,452.8 11,431.7
(4.4%) (95.6%) (55.5%) | (44.5%)
59523 | 138,092.0 5,945.3 5,084.3
E=EET | 144,044.3 11,029.6
4.1%) (95.9%) (53.9%) | (46.1%)
31632 | 29,4417 3,162.3 3,807.7
ZpEEAY | 32,605.0 6,970.0
9.7%) (90.3%) 454%) | (54.6%)
25294 | 29,4417 25293 3,807.7
=EEr | 31,9711 6,337.0
(7.9%) (92.1%) (39.9%) | (60.1%)
44816 | 53,2065 44559 | 4,655.0
B2 | 57,688.0 9,110.9
(7.8%) (92.2%) 48.9%) | (51.1%)
3,837.8 | 53,2065 38146 | 4,655.0
=EET | 57,0443 8,469.6
(6.7%) (93.3%) 45.0%) | (55.0%)
14,005.6 | 220,740.2 13,965.6 | 13,5469
ARRAY | 234,745.8 27,512.6
(6.0%) (94.0%) (50.8%) | (49.2%)
12,3195 | 220,740.2 12,289.2 | 13,5469
E=EEE | 233,059.7 25,836.2
(5.3%) (94.7%) 47.6%) | (52.4%)

g AE o] §A] A 408kg/ Y, HiE 402kg/ o] EA I E
5 ol il =4 vegton, 1A wlER-stEe] 46% EAA HwE

FHAL A& o] §A] WA 634kg/ Y, HlE 633kg/do] EXTE
T ol& uiHl =A Uetgow HA wiEReE 91%, EXA W&

R A& o] §A] A eddkg/ Y, WIE 641kg/ Lol EXTE
5 o& tiHl =A dEten HA wEHeEe] 71% EAA W=



IR EDMAR HaS

r

71

o
o
B

ot

PRSI H B AR AOIN B A A SHe ARE A

rr
afn
10
£
=l
ox
2

X gl 7|Et Y2|SHOZ ABE £ glELICh

a8 7 WA F7te) wel EXYEAE
o [e)

EX|A g RsE EX|H tjsEster

7,000 7,000

6,000

6,000 +—F

5,000

5000 +———

4,000

4,000 +— —

3,000 3,000 0 ——

2,000 +— | N
1,000 +— —— — —
0

Exm=L nEzs

2,000

1,000

nEze

Exmec| AEze EXm=c| NEze Exmec MEzs Exmss

e 4iis A Y Size ZHa

<38 11> 37§ TeR9E LY/HMERoIE(E/HE) 8luZdnt

5. AIERF EXAYRALY fY(+3) B7hdF2d 3§
O MEF EXNIAEAT o) AA| wjEFalego] Fdo vAE JTFS
EA87] el 371 SRl el FH D SWAT)S FF sttt
7L HHEE ey 2 2= 2 2y Zo)
O R¥AHAE +=
- A9 DEM, EYE, 73R, EXYEARE T JYA(EE 5
StA ™ 12).
O @99 2o 7la 5 2
- Bo] 7|32 20061 F-E] 20107k A 2 X185t T.
- 200613 201037419 @ 9lF S dee] 8 HEFAE o] &3t
HAGS Ptk

- AR EAREARS] = wetsty] flel SWAT DBYS CN#t=

ofl

td



SMATNY EIMYUE YIS

r
i
o

Exdl

ok

e e EL]

ol
=

GAAAE inleto 2 AP oH =4
inlet® 2 *]2] 3}t

F0M JHEMHE|A BHe GIREIME

[e)
T

ol A

ko] &

L

549 o

o

cHel %4 DEM

A8
o
| EL
—FL
e

HEE EXE=RE

<1 12> YEE 099

e

16

2 T

=
=



FHAFNL BEOMAR HarE

r

7| 2ol

5}
ok

FRae7|e YR

TN 743 MH|A St AREIN

Discharge{Nakbon_E) BOD_Load{Nakbon_E)
H H
é..x %..
P M_JJJ\-L.—J’“"’\JJJ P AMMI\LA‘%
. e s : B e e e
“EE 7 2 ZDt “t=FE BOD EX A1}
TN_Load[Nakbon_E) TP_Load(Nakbon_E)
B ¥
E:xw. 1!' -
-~ oo l \ I |
P, —_— e Dm‘.:;;,;-, msasan e i ey [ nmu:nl
LH=EE TN EXZ 0} LH=E TP BN Z o)
<19 13> SEE B©ol9% 2HZD}
O moldn AYE WA
- AEE gz 71717 059 SR sk HFgks vl F fds)
= Ao Uehgt
- NSE #¢ 749+ BODE A& ymA k&l 08914 099 #S
B2 33, BODE 0.6°14S Yehla glermg Tojo AHi3lr= ¢
T Ao R AGHETHGEE4, 19 14).
<H 4> BN HWII|E
= Very Good Good Fair Poor
R? >0.8 0.7~0.8 0.6~0.7 <0.6
NSE >0.8 0.7~0.8 0.6~0.7 <0.6

17



SN BOMYUR OtE HET|I2Q SRS S YR ATLYUN TS M2 St AFEIME S9f 20| HYH U J|E SRFHOE A 5 ELICh
. ¢z n g 180
Discharge(Nakbon_E) BOD_Load(Nakbon_E)
3,000 0,000
2500 S
2,000
- - 150,000
ol L
g 500 ]
E g
A 8 100,000
1000
500 50,004
2 [
] 500 1000 150 2000 2300 1.0 i PP N T R T, .
Dbsarved Observed
SHEE 78 2o A “H=E BOD Ho| Atzie
TN_Load(Nakbon_E) TP_Load{Nakbon_E)
400,000 50,00
s - supm
" o 00
O o
5 00w B
£ ¢ £
7 @ e
o | 3 | | |
o 100,000 100,000 100,000 400,000 0 10000 10000 000 AQ.000 50,000
Observed Observed
SHEE TN 29| Atpte SEE TP Zo| Atz
2
R NSE
e 0.941 0.930
BOD 0.750 0.634
TN 0.811 0.819
TP 0.874 0.840

<13 14> LH2E ©H9IRY Zo|HD}

L IHB TelRY pY 75 U 9E Ao
0 RYYAAE 5
- ogALe BelA <19 1559 2o] DEM, EFE, AR, B4
BA% 5o 4YAEE FHHAT



IR EDMAR HaS

r

71

)
o
o

PR S YR AT /UM TS| A S AR IA

rir

£9|
=9

£

ol #eiX % 7|E Fa|FHoz AF8Y + glaUth

<18 15> 9MB T QHxE 71X

O @ej#9 2o Jha 3 A3

Jo

- 9] 717k 20061 2010 74A] ©efof wike] 8Y A
&3t YRS HAEAT

- AEF EAYEAES] JFS gefstr] 9fdl SWAT DB CNgt=
W] ARRF EA sto] R ojetitt.

- 200837} 201010 tha 2 FEFo] WS ] wel ReHe A A
el glov, A3Age nEAE AFE B Tt e A
o2 AAHEHLY 16).

A

A5 ]

)
8o
N
t
2
e
X,
4
o

19



SOHATNYE SOMYUE OHE TETI2Q SRS S YR AT YN TS-AMH|A St AREIME 9| 80| HYH
. ¢z n g 180
Discharge{Wichun_B) BOD_Load[Wichun_B)
v -
e T
"o .
W -
y .
- B s s
5
§ - i
a *o e
20 oo <
™ . .
iy postye ey oreas gt aisons i e e wonoa2s pariving wsorsr
Dateday) Date(day)
O x (=) O X
%B wE 2¥Z0 2/&B BOD HXZD}
TN_Load(Wichun_B) TP_Load{Wichun_B)
saon 20
- S
2450 ot B0y el
i
o
F T
2 3w
i -
: L-——LJ"-JM
o-hapn i Frenyepn i abotas irons1 sweara ey et sonoeas e =
Date{day) Dave(day)
O| x ol =
B TN EXZ 1} &B TP E& A}

L

<18 16> XB TH9IRY BHAM

- A= R AR, AdRx gz 71277 050 ws WA Yehga
o, of= 20109 54 7I7He] ASE wFsHA Xl Wil
2 245U

- olHe AFo g S FRE TYZ V|2VE A B YEy

3
AL YA gsel AH7IE]

20



SOHATNYE SOMYUE OHE TETI2Q SRS S YR AT YN TS-AMH|A St AREIME 9| 80| HYH
n, 920 ¢ DE0
Discharge(Wichun_B) BOD_Load(Wichun_8)
H 5
L] 0 00 £00 00 1008 1200 1,400 Oh:l.l!::!ﬂ o o
Observed
o|XB SaF mo| Almtg 2|XB BOD 29| Atz
TN_Load(Wichun_B) TP_Load|Wichun_B)
: i
Observed © ovenws
XB TN 29| Atz ZB TP Z=o| Almtz
2
R NSE
R 0.992 0.899
BOD 0.617 0.614
TN 0.809 0.801
TP 0.721 0.716

<1E 17> 9IHB THPIQY DoAT MET EHZAM

21



Ol

IR EDMAR HaS

r

71

i
ok

PR S YR AT /UM TS| A S AR IA

rir

£9|
=9

£

ol AN % 7|Et YJa|FHoz A8 + ELICH

FH2

thel7 DEM THelRe EYT

A

|

n
=
o
A\
oy
rat
>
[Nl
do
Jo
19
mo
i
>
Hu
-
A

22



2tARY BINAE A

e

r

71

e

Ol

o

PR S YR AT /UM TS| A S AR IA

rir

£9|
=9

£

o] A

Discharge(Gamchun_A)

BOD_Load|Gamchun_A)

i i
% 3
i §
- L
. J 1L | [ :
s500 01 =y soow-2a-08 U“q[::}“-l v 10on sosora mae-ar1s om0z m::::' m—— T
ZHXA S2F 25T} Z&A BOD EXMZA D}
TN_Load(Gamchun_A) TP_Load|{Gamchun_A)
i i
kS S
1. i

mos0008

P

Date(day)

mmosu

enonn ety

Date(day)

ZHA TN 23zt

XA TP EXZ D}

<72l 19>

ZHA

40
Jo

- ARE Oz agErt ASH How X9 AL B Ay
7b AZA e AFgRT v AA ey gield 54 ERIE
A Uehde Ao modde vAe dF2 A 2 Aew #
de ot

- NSE #to] 0.6914 097t A& H717]|F FairZ 7]|=8ta ¢lo] 2o 23
EE 543 Aos dgEti(Y 20).

23

o 7|EL Y2|S Moz AFRE 4 QlELICh



AL BANAL Yt

r

Exdl

i

Ol

o

FRae7|e YR

TN TtS-MH|A SHe APEIME

I, ez 9 0F
Discharge(Gamchun_A)
ZIXA S22k Do Almie XA BOD 29| Atme
TN_Load{Gamchun_A) TP_Load(Gamchun_A)
HAA TN 29| Ans
R NSE
T 0.946 0.936
BOD 0.674 0.675
TN 0.741 0.712
TP 0.849 0.829
<23 20> YHA 919 Zo\ZM HEE HYAD
6. EXol 82 E NEReF Aool e AFA WsFe] A
0 B AR} EANBARS o WETeY Folt FYAY BEF
Aol FFg v
O 77tel BACEE A8 B £AWsE BAes) 98 3714 270
ols] AAl FAl wA= FF £ A
- CASE 1 : %74 A== os) ga wiEFatzel e 2 99+

24



M|~ s

[EYRATYUNM 75

2ty

2 E0

Iv.

QUALKO2E." o] &

ks

&

]
)

)A

X
ﬁo
W

=K

st

o]
- CASE 2 :

=3
1o

9

AT BRI EA =

o
=

g
U
e
gl
ar
o

W

Al

X
=

I QUALKO2E H o] HEF Ex]7

S
r

&

CERRE

F712A

i

st

w9
- CASE 3 :

5
T

G
B8R
of

)

=K

JGWAT)Sl o3l 758 dhAR

o
Br
o

T

AT

}o] B s

5]

—_
0
HH

Iv. 2

N

il

il

7R

s
a

Al

=1}
=

171 18] Aaywolof & Al

S

&

uj

X253} EX|E2x| ol o}

Fa] 7)17H04~"10) B EXA 570 AEFT A

o 78 WAe] A&Ho FrEE Ao etk

&

A ATEA

i

=0

7.

O 349

} EXA oA 297} 85.9kg/ Y km’E

47

g 71&A

23

;ﬁo

—

A

&=

25



v. 2 &0
B A=) S wob WA Fbel mE YT ¥ FFEU A§
A GEe 2A MAE Qe

Ae & o
A3 EXA & steFo] SdHsIE 2o dF 7)Hs A= AT
HTHE 7).

<E 5> HYUR(ZB 9% H=Y FEH Fo| (9] : mg/L)
SETRSS Tt
S
2007 | 2008 | 2009 | 2010 | 2011 | 07~09 | 08~10 | 09~11
BOD
43 54 5.0 46 42 42 5.0 4.6
(mg/L)

<H 6> HYZ(O|=B |9) dxd EXXFE HE B3} F0|
ooigl 200544 | 20064 | 20074 | 20084 | 20094 | 201041 | o=
TIE%
A 409 39.8 389 383 37.9 37.7 13
k= 69.5 67.1 66.7 65.1 64.5 64.1 1.2
EX| ok 1314 130.6 130.4 129.2 1285 1283 04
H A
(km) o #] 33.2 35.7 36.4 40.0 417 25 36
71ek 382 403 404 41.0 410 41.0 14
A 3133 | 3136 | 3129 | 3136 | 3136 313.6 -

26



ItAFNL EaMAR Y

v. 2 &0

20064 | 20074 | 2008A 20104

19825 | 1,6343 | 15623 | 1,8504 | 1,8599 | 1,825.1

15295 | 1,3749 | 1,3419 | 1,9392 | 1,7370 | 1,7518

549.7 580.3 644.3 3774 2974 3434

-35.2

32164 | 34075 | 34713 | 3,767.0 | 39139 | 3,980.6

218.8

14.8 14.6 14.7 784 12.5 12.5

-66.3

72929 | 70116 | 70346 | 80183 | 78208 | 79134

1,860.0

ol 370 S felA B
s EX]EJ»E—X]E

A

94

Zs

skl 71ef
gk A

l

By 2
X}EOM rﬂx]ﬁ.o] 7
EXYEAE A Re} 4
g,

AN

=

AN

d

Lo

Ho

S

rsﬂ

_Qi

ol\

=

BN
oX

ol

ot

1t

Wi
=



2 E0

Iv.

MH|A BHe

S

20 A 7H

legeay

2 aKst7
1& 6.4~20.1%).

°

S THEA A b

402
633
641

1,458
112
468

7F29] AAX
Q3 Ro7 Agd)

o

13,672
6,389
10,415
=

=
28

i

k)

oA o]y

1,633
58
490

8
A EXHEA R

=
=

=
=

094, ‘129 FEAE

A wele] TEol

17,382

6,797

17,596
E <’

P T A K K =
o ) L TR
© g e S 0 &
RV I 2 | Erw
o) T X - = oh 1F
T u * | 0 &
a5 R M o RT
]
W o S o e -
o a4 7T o i
B MoO® 1o !
v Ao i 4 =
w0 Www R0 il
£l BT o~ £ ra
® % H oo i Y
7o % W 700 w % H__.mm
ﬂ__Hl \w X do \«..,WO = o
—A
= WM dy iy M| H.ur_l
X ow T oo - uo
Mo i = A i oK oll
do Do T E 0 -
ow g T v i
Mes 7 X i iy
Rox o W I =
I e g | =| &
B ook o A W il ..u_ K
ToF o R o |
e L
L ET NS
L3 ) o ol ol 10
TV O = o = ol
Boo I & o
) ne — —
I = g | 4 F 5
0 H ol OF
\"

& AYRA 7

27

A S e

E
1B

A
T

Tl

]

@)




M|~ s

[EYRATYUNM 75

2ty

2 E0

Iv.

o "AH Ut

=

71EA]

of wreb A o

3}
=

SHA

AR ARE ol&

=3
1o

O getq @4 7

Ch MEF =Xz

o] Aw Ale] Ao},

A

sl O
S =

tFol Ao EXE

)

=]
T

Hhol o] EXA 2

s

B

No

s

i

- Az Al v

i

w5,

o xr} u}

g

s

=R
=

)

7} Adxe] EXy)

3

i

)

K

=

.&O

o
Bl

ot

)

Mo
)

o
o

L
R

g

1
R

g5

Aol 24

o

i

o AEE

]

Bl

o 2 AAe BEADE 7=

A7E kol ol o

i

;OL

29



MH|A B

[EYRATYUNM 75

2ty

b
0
=

K0

E
o

wK

s

3.

:EER

A Ao EAolg MEE ke

TR AL A

19 Aeje] Exo]g718 g

9]

3)

o g-ofl

&
H

Ao

shel Hgshelol

are

oA R

=
—

AL el

i=1}
=

ﬁo
B

=
Bl

Aol ol 4v)gA ol

2R 22

A

#e)%

S|

2 St ST

(2012),

1ol

_vo_l

7}

ﬁo
B
e

&

4(2012),

1

:{1:]_

pp- 305-315.

pp-

G5, 24(11),

orgt

o

7

At

=

A9

BK
)

il
Ay
oF

o
Bn
o

KH

2019-2027.

7.

23] (2008),

Al ] 9]

-
o
ir

7.

~

4(2009), LA E

30



MH|A B

S

20 A 7H

2827

2ty

b
ild
=

K0

$4873]%], 39(1), pp. 41-51.

]

=

1!

5}

5

7

A

O]
4

7}, 16(6), pp. 525-532.

5(2001), EA o]

[e;

o

2]

J
7

£

IV
gk

A, Hi
%
¥

ZE31F 818 %], 17(2), pp. 147-156.

3](2008),

2

9 ¥4

2

¥

7

FeA 2] 9
#E5A

]

Prs

7818 %], 25(2), pp. 193-204.
=

=1
=

A7 EXAYEAE F53A.

(2012),

T
or

31

Larry M. H., A. McFarland, A. Saleh(2003), Work Plan and Schedule for N
North Bosque River TMDL Modeling System.



	표지
	목차
	표목차
	그림목차
	Abstract
	Ⅰ. 서론
	1. 연구 필요성
	2. 연구 목적

	Ⅱ. 연구내용 및 방법
	Ⅲ. 연구결과 및 고찰
	1. 3대강수계 연도별 토지지목 변화 및 부하량 영향 분석
	2. 환경부 토지피복지도 구축 현황 분석
	3. 연구대상지역 선정
	3. 공부상 지목과 세분류 토지피복지도 특성 비교 결과
	5. 세분류 토지피복지도의 유역(수질) 평가·예측모델 적용
	6. 토지이용자료별 배출부하량 적용에 따른 실체수체 변화추이 분석

	Ⅳ. 결론
	참고문헌
	끝페이지

