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Abstract

In korea, TMDL is being implemented to manage nonpoint pollution sources as well as point pollution sources. LDC is being
used for the planning of TMDL. In order to analyze the water quality using LDC, it is necessary to prepare FDC using the daily
flow data. However, only the daily flow data is measured at the WAMIS branch, and 8days flow data and water quality data
are measured at the monitoring Networks. So, in many researches, the water quality is being grasped by deriving the LDC
using the 8days flow or the daily flow obtained by various methods. These fluctuations may lead to differences in determining
whether the target load is achieved. In this study, each LDC was prepared using the 8day flow and the related daily flow. Then,
the effect using different flow data on the achievement of target load was compared according to flow conditions. As a result,
the difference ratio in the number of overloads under flow condition was showed 19% in high flows, 42% in moist conditions,
49% in mid-range flows, 41% in dry conditions, and 104% in low flows. In the top ten watershed with the highest difference
ratio, the flow became lower the difference ration increases. These differences can cause uncertainty in assessing the
achievement of target load using LDC. Therefore, in order to evaluate the water quality accurately and reliably using LDC,
accurate daily flow data and water quality data should be secured through the installation of national nonpoint measurement

network.
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2. Materials and Methods
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Table 1. Study areas
4 Major Rivers | Watersheds |4 Major Rivers | Watersheds
Inbuk-A Geumbon-A
Gapyeong-A Geumbon-C
Han River Jojong-A Chogang-A
Hangang-A Geumbon-E
Hangang-B Gapcheon-A
Hangang-1 Miho-B
Nakbon-A Miho-C
Nakbon-C Geumbon-H
Nakbon-D ) Geumbon-I
Gamcheon-A Geum River Geumbon-J
Nakbon-E Geumbon-K
Nakbon-F Geumbon-L
Nakdong River | Nakbon-G Jeonju-A
Hwanggang-B Tapcheon-A
Nakbon-H Jeongeup-A
Namgang-E Dongjin-A
Nakbon-I Gobu-A
Nakbon-J Wonpyeong-A
Nakbon-K | Yeongsan River | Yeongbon-B
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Fig. 1. Study areas.
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Fig. 2. The procedure for the selection of the stream flow
reference sites (Park et al., 2012).
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Percent of Days Flow Exceeded (%)
= Rank/Number of data * 100 1)

T8 fE2 7% 2719 FEo W 0~ 10%s TFF
(High flows) &7, 10 ~40%%= 35 (Moist conditions) &
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Table 2. Potential relative importance of source area contributing to loads under given hydrologic conditions (U.S.EPA, 2007)

Contributing Source Area Duration Curve Zone
High Flows | Moist Conditions | Mid-Range Flows Dry Conditions Low Flows
Point Source Medium High
On-Site Wastewater Systems High Medium
Riparian Areas High High High
Non-point Storm Water: Impervious Areas High High
Source Combined Sewer Overflows High High High
Storm Water: Upland High High Medium
Bank Erosion High Medium
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Fig. 3. Comparisons of FDC estimated using 8 day and daily flow for each unit watershed.
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Fig. 4. Comparisons of LDC estimated using 8 day and daily flow for each unit watershed.
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Fig. 4. Comparisons of LDC estimated using 8 day and daily flow for each unit watershed (continued).
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RE §% 274 U3 29 FEE HFESA dEsA & Table 3. Difference ratio of exceeding load count for each
sitky #ogd flow condition
Unit High Moist | Mid-Range Dry Low
33 S&F xAHYE xj=l H5IAIE H|n watershed | Flows | Conditions |~ Flows Conditions | Flows
SF ZAEZ $£RE &N TE FH Yo tEy) Geumbon-A | 0.22 0.22 0.11 0.29 0.75
Fo|(US.EPA, 2007) FZE3 2 #8 Wote nlsy) Geumbon-C | 0.00 0.40 0.33 0.55 0.00
e o 2AME 23 BaFe AFse Aol = Chogang-A | 0.25 1.00 1.00 0.00 1.00
Q8 238 B MF7t Be&FE 237 BaFe Geumbon-E | 0.00 0.50 1.00 0.00 0.00
AAA Foh 9714 239 FAE9 e LDC 1 Gapcheon-A | 0.33 0.25 2.00 0.17 0.50
=z B35 AEE =435 39S 1 LDCE 7FoZ 4 Miho-B 0.11 123 0.10 0.68 033
o] YR8k e FalE A7 A (count) S W F Miho-C 000 | 027 0.89 0.14 0.14
th. WA LDCE ol &3t ExRFE BHAFE J/HE Geumbon-H | 0.00 |  0.09 0.00 031 0.75
of Qlol fEREY WiVl 4% 2UEE S He Geumbon-I | 029 | 0.12 0.33 0.17 0.11
2% Fopfgel ojuet e wAEA Hlas] HtTh Geumbon-J | 0.14 |  0.00 0.33 014 | 0.00
7 LDCE olgstd 73 2dd =% SFsplss 79 GeumbonK | 0.00 | 0.00 0.67 008 | 1.00
%, A 28 B3 844F LDCY Y4 LDC Atolo] G Geumbon-L | 050 |  0.08 0.00 033 | 033
z714 23 F3pF9 Aolgs T+ tHTable 5). Jeonju-A | 020 | 025 017 027 073
Tapcheon-A | 0.14 |  0.53 0.29 038 0.00
Aole } o . ) o Jeongeup-A | 0.57 0.18 1.00 0.09 0.17
_ 8°E]LDC&”?‘;}?;C‘}%;?}fﬂDgiﬂ%v Ly @) Dongiin-A | 050 | 067 042 126 | 029
Gobu-A 025 | 0.00 1.00 0.23 1.00
oF 249 27 BiQE o)LL PHFAoT TiT Wonpyeong-A | 0.80 0.61 0.08 0.70 0.22
ANA 19%, ST 42%, BT 49%, AL 41% 83 Nakbon-A | 0.50 0.11 0.36 0.18 0.80
e A 104%2 JEPGTHTable 3). o] & ¢ =AY Nakbon-C 0.00 0.20 0.55 2.00 0.67
2 23 BE3NF 2polgo] /HE =2 A9 107] 99 Nakbon-D | 0.17 0.21 0.56 0.69 0.40
3 23 Be45E vud ZFFig 5 I xolg ¥ Gamcheon-A | 0.50 0.38 1.25 0.17 1.00
FHo2 BFFA 52%, ZTF 97%, BFF 113%, A Nakbon-E | 0.11 0.20 0.31 0.17 0.67
23 930, 133 ZETo|A] 203% = WGP oM o] NakbonF | 043 | 091 0.38 0.72 0.71
o] WMo ThTo A 33~80%, Z5T 64~171%, B Nakbon-G | 0.00 |  0.80 0.30 036 275
FF 71 ~200%, AFZF 64~200% 283 ZFZ A 100 Hwanggang-B | 0.67 171 0.75 0.64 0.33
~1100%2 Jetgth %9 2717t ARZAFE 2 x10] Nakbon-H | 0.00 | 0.78 0.71 0.50 | 11.00
7 s As ¢ 5 et ol FAA A 8¢ Namgang-E | 0.00 |  0.00 0.21 023 0.00
FFR FAAET GRELER GEHUEA dUFHoz A Nakbon-I | 0.00 | 0.13 0.00 0.11 0.00
&l slgste FEOE o]Fste G Foo W A Nakbon-J | 0.00 | 0.64 1.67 0.29 133
A FF 208 FESA dsiA X7 dEolgar # Nakbon-K | 0.00 | 045 025 1.00 1.00
gEh olgd Aol FERAER 27 FaFe 2ET Yeongbon-B | 043 |  0.50 0.08 033 | 021
of Aol FFol BE&FE 27 FFY aolE A W= Inbuk-A 0.25 1.00 0.50 0.14 0.00
T 99l @ 7 otk 2RHeR 7 2 sIAERY W Gapyeong-A | 0.00 | 038 0.30 070 | 440
&& LDCE °l &3 Fi7d 2T Frtl dF= F Jojong-A | 000 | 100 0.50 096 | 483
W 53 AAY i 2ds FAsHl dusA XaAY Hangang-A | 0.00 |  0.00 0.10 0.17 | 0.00
A&zkol EAste EA53 AEE LDCE A8t & Hangang-B | 0.00 0.00 0.09 0.08 0.00
EFE BHeRE Whdnn 2qddel AR Aoz @ Hangang-I | 0.00 | 0.14 0.00 027 | 225
e Average 0.19 0.42 0.49 0.41 1.04
4. Conclusion LDCE A4stath AFHOo oHF FIARY W}

B AT SAYs 9 HHow =
FYAESE TYBFAFLANN AT
2 o8

2 Agdel Fud UG HF A=

LDCE °|&35td Ex4d 249 %
=
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Fig. 5. The top 10 difference of exceeding load count of for each flow condition.
Z2gstd vads W AFHARA] 3870 AF AA A 2EACR 5 99 di&) AAY F¥F £31& oid
Aok wASAT. ole 83U HAcE §BL AfdEe oA ZaAY 23 gol EAee #% 2 FEARE 4
AT FAA EAst= HAA F-FE I X 4% LDCE ¢]&3tq Sx+d 2HAFE FrlstA do
| wjZolgtx ggdch LDCE A8t +3 A= & W 23 FaF g o] 2F4Agol AR £ dAvx
X zpolE vl E AF dFF LDCAME 2 AE7} doEd. ol ELAHOR A3 AT Fol A F
@ = Froz WPste PEshe Ao duEth 4 F9 £A W vhAs] ol Bu o £4%
LDC AtelolA Zxd =3 Fah49 Z}Ol &8 #F £ & 93 82 F U= FAFY 7 (Best Management
A= Hud B Joidoz AFFAdFE zol7t A Practices, BMP)& & 3 vl 4 qlth waA LDCE ©]
T e g L
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