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A Study of Nonpoint Source Pollutants Loads
in Each Watershed of Nakdong River Basin with HSPF
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Abstract : In order to estimate the non-point pollution loads from each watersheds among 209
watersheds, the calibration and validation of HSPF model were carried out based on 2012 in 2013
years. In the case of flow rate, R2 of calibration and validation were 0.71~0.93 and 0.71~0.79, which
were relatively good values. With the respect to calibration of water quality, % differences between
measured and simulated values were 0.4 ~ 9.7 of DO, BOD 0.5 ~ 30.2% and TN 1.9~28.6% except
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for Hwhangkang B site. In case of validation, DO was 0.2 ~ 13.7%, BOD 1.3~23% and TN 0.5~24.3%
excluding Hwhangkang B. However, since the concentration of TP was very small compared with

other items, the range of difference was large as 0.8~55.3%. level. As the result of calculating annual

accumulative BOD loads for each watershed, it was found that RCH 123 (Uryeong,

Gyeongsangnamdo), RCH 121 (Jinju, Gyeongsangnamdo) and RCH 92 (Daegu) were the high

ranked. The unit watersheds including various landuse type susch as forest and agricultural sites

in mainstream areas have a higher BOD nonpoint pollution load than those in dam regions.

However, the results of the annual cumulative loading of the basins for nutrients did not appear to

be consistent with the BOD annual cumulative loading ranks. Other factors that represent watershed

characteristics such as landslope and soiltypes, including landuse pattern, have been found to be

closely related to nonpoint pollutant loads

Keywords : Nonpoint source load, HSPF, watershed, landuse
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Table 1. Results of calibration and validation of flow
Calibration Validation
Area = -
R? % Difference R? % Difference
Yonggok 0.71 Good 5.76 Very Good 0.71 Good 10.02 Good
Waegwan 0.71 Good 3.39 Very Good 0.72 Good 18.04 Fair
Sungseo 0.92 Very Good 18.34 Fair 0.79 Good 83.21 Poor
Hyunpoong 0.81 Very Good 13.75 Good 0.71 Good 75.03 Poor
Jukgo 0.93 Very Good 4.68 Very Good 0.71 Good 10.37 Good
Jeokpogyo 0.89 Very Good 9.81 Very Good 0.71 Good 19.08 Fair
Jeongam 0.89 Very Good 33.61 Poor 0.71 Good 3.54 Very Good
Jindong 0.72 Good 12.67 Good 0.74 Good 1331 Good
Millyang 0.77 Good 1.31 Very Good 0.76 Good 8.95 Very Good
Andongdam 0.41 Poor 30.69 Poor 0.57 Poor 22.36 Fair
Imhadam 0.71 Good 3.57 Very Good 0.74 Good 53.55 Poor
Youngchundam 0.77 Good 32.17 Poor 0.71 Good 46.71 Poor
Hapcheondam 0.84 Very Good 14.16 Good 0.54 Poor 4336 Poor
Namgangdam 091 Very Good 9.16 Very Good 0.74 Good 7.30 Very Good
Millyangdam 0.77 Good 2832 Poor 0.71 Good 3.08 Very Good
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Table 2. Results of calibration and validation for water quality parameters

o Calibration Validation
BOD (% Difference) | TN (% Difference) | TP (% Difference) | BOD (% Difference) | TN (% Difference) | TP (% Difference)
GeumcheonA | 14.7 Good 21.1 Fair 249 Fair 6.8 | Very Good | 14.8 Good 129 Good
Kumho C 204 Fair 94 | Very Good | 9.1 | Very Good | 23.0 Fair 83 | Very Good | 60.3 Poor
Nakbon C 14.7 Good 21.1 Fair 249 Fair 6.0 | VeryGood | 7.1 | VeryGood | 29.3 Poor
Nakbon D 11.8 Good 11.1 Good 13.7 Good 83 | VeryGood | 0.5 | VeryGood | 14.0 Good
Nakbon E 6.4 | Very Good | 10.9 Good 7.6 | Very Good | 14.2 Good 4.1 | Very Good | 11.8 Good
Nakbon F 24.6 Fair 1.9 | Very Good | 10.1 Good 149 Good 10.6 Good 15.0 Fair
Nakbon G 204 Fair 45 | VeryGood | 22 | VeryGood | 4.2 | VeryGood | 83 | Very Good | 24.1 Fair
Nakbon H 14.1 Good 82 | VeryGood | 3.0 | VeryGood | 14.2 Good 5.0 | Very Good | 15.8 Fair
Nakbon [ 14.8 Good 74 | Very Good | 6.9 | VeryGood | 11.8 Good 5.7 | Very Good | 234 Fair
Nakbon J 14.7 Good 5.8 | VeryGood | 13 | VeryGood | 19.3 Fair 7.7 | Very Good | 16.1 Fair
Nakbon K 143 Good 1.9 | Very Good | 6.1 | Very Good | 12.0 Good 17.1 Fair 18.8 Fair
NamgangE | 13.5 Good 14.1 Good 78 | Very Good | 12.8 Good 243 Fair 8.6 | Very Good
Naesung B 13.7 Good 7.9 | Very Good | 13.1 Good 73 | VeryGood | 54 | VeryGood | 13.8 Good
Michun A 133 Good 114 Good 23.0 Fair 9.9 | Very Good | 12.9 Good 25.8 Poor
MillyangB | 132 Good 10.6 Good 4.5 | Very Good | 14.4 Good 6.6 | Very Good | 12.5 Good
Bungsung A | 30.2 Poor 7.7 | Very Good | 0.8 | Very Good | 14.2 Good 44 | Very Good | 0.1 | Very Good
YunggangA | 144 Good 12.1 Good 109 Good 28 | VeryGood | 9.1 | VeryGood | 9.3 | Very Good
WechuanB | 123 Good 132 Good 244 Fair 112 Good 9.2 | Very Good | 12.3 Good
HwanggangB | 14.3 Good 63.5 Poor 50.8 Poor 12.0 Good 64.2 Poor 13.7 Good
HoecheonA | 13.7 Good 15.1 Fair 19.0 Fair 8.8 | Very Good | 12.7 Good 11.5 Good
Nakbon B 11.1 Good 84 | Very Good | 25.0 Poor 20.5 Fair 13.6 Good 10.0 Good
YongjeonA | 145 Good 12.5 Good 349 Poor 14.6 Good 79 | Very Good | 5.2 | Very Good
Jukjangriver | 18.6 Fair 14.6 Good 24 | VeryGood | 1.3 | VeryGood | 4.8 | VeryGood | 17.4 Fair
HwanggangA | 0.5 | Very Good | 12.6 Good 334 Poor 58 | VeryGood | 2.5 | VeryGood | 22.6 Fair
NamgangB | 3.2 | Very Good | 14.0 Good 22 Fair 15 | VeryGood | 2.1 | VeryGood | 34 | Very Good
Millyangdam | 3.6 | Very Good | 11.7 Good 19.9 Fair 155 Fair 53 | Very Good | 124 Good
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Figure 4. Flow diagram of major stream in Nakdong river
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Table 3. BOD annual accumulation load and landuse patterns of high ranked watersheds for nonpoint source pollutants
discharge (annual accumulation load units of BOD, TN, TP: kg)

Area Location BOD (rank) TN (rank) TP (rank) Landuse Description Ratio (%)
Agricultural Land 14.2%
Forest Land 53.6%
K%f;’;%:gm RCHI23 1,0792(1) | 1,369.8(3) 48.5(7) Utban or Built-up 3.6%
Water 3.3%
Wetland 25.3%
Agricultural Land 14.6%
Forest Land 61.4%
Kyeﬁgjf?am RCHI21 911.6 (2) 1,381.5(2) 504 (5) Utban or Built-up 2.7%
Water 3.3%
Wetland 18.0%
Agricultural Land 10.9%
) Forest Land 56.7%
%;fzoitgy RCH092 335.6(3) 276.3 (13) 14.1(14) Urban or Built-up 5.2%
Water 4.6%
Wetland 22.6%
Agricultural Land 18.2%
Forest Land 58.8%
Kyeﬁzﬁlam RCHI19 202.5(4) 704.5 (6) 22.0(9) Urban or Built-up 3.8%
Water 2.7%
Wetland 16.5%
Agricultural Land 13.5%
Forest Land 62.6%
Ky‘}‘;zjgl?am RCHI116 2199 (5) 298.4 (12) 17.2(11) Urban or Built-up 6.5%
Water 9.5%
Wetland 7.9%
Aok WAl 02 7 {9 RelekE Akt A Table 30 WebHTh, BOD A7He2] 5l o] €]
QA AGS o R Aol deE HSPFRZ Y9 of TN I} TP A7F 2§l 9= FAISHI T
o BOD QiHFA sl 412 =2 <=9 597t Table 3 of|4]2} o] BOD %7F -2 Kalafo] 4=

Table 4. TN annual accumulation load and landuse patterns of high ranked watersheds for nonpoint source pollutants

discharge
Area Location TN (kg) Rank Landuse Description Ratio (%)
Agricultural Land 12.7%
Forest Land 42.2%
Busan Sasang-gu RCH147 9,224.5 1 Urban or Built-up 10.3%
Water 8.4%
Wetland 26.4%
Agricultural Land 14.6%
Forest Land 61.4%
Kyeongnam Jinju RCHI121 1,381.5 2 Urban or Built-up 2.7%
Water 3.3%
Wetland 18.0%
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Table 4. Continued
Area Location TN (kg) Rank Landuse Description Ratio (%)

Agricultural Land 14.2%

Forest Land 53.6%

Kyeongnam Uiryeong RCHI123 1,369.8 3 Urban or Built-up 3.6%

Water 3.3%

Wetland 25.3%

Agricultural Land 18.0%

Forest Land 62.8%

Milyang City RCH143 959.2 4 Urban or Built-up 3.0%

Water 6.0%

Wetland 10.1%

Agricultural Land 9.6%

Forest Land 44.3%

Daegu Suseong-gu RCHO091 759.3 5 Urban or Built-up 39.0%

Water 1.7%

Wetland 5.4%
CHIL TN 2 TP GiZH-A Rajafo] 22 AL ohlgl AT f9S0] AYHOR AAAGolt £}
oh TN 7h A RSRel et R 2 R E WS W ARAY fo5 wrfe vEed 30|
A @ Aol tisto] Table 40l EASIACE TP ¢ W2 A2R Wbt 20978 %8 BOD Akt
L RN BRI S e SRS Uehly] ARSI AV AR Rele 58 3ol 52 9]
w2 Fste S 9js) BOD 9 TNQ| 917k #2353t = RCH 123(3/d9= %), RCH 1213 =
ol dsi AT e e, vEE7A = TN $17F ZFA]), RCH 92(Hf 7394 2/d<), RCH 1197
HRsiapo] L& §olo] TP et LAialers go]  AHE AFA), RCH LI6(AAPHE HFA)el A
B2 5912 UEA 4 AS & 4 A9t o2 UERth TNS 7E ot 2918 2H
RCH 147(§At AFY)o] 7P =2m RCH 121(%
VA= &9/%), RCH 123(4%), RCH 143(2%F), 123
RCH 91(ch++ 4 +) =2 Uehstth, BOD 9 TN
T A - B4 2y ke W dAd e Al A7 FAREIL AY 2o 757l GoSo] Aot}
3tz (Donigan 2000)¢] A|AIEF R2 Al5=7} 0.7¢] 5ol A Ao] E4on #& 54 A
e veEhdlon A9 e HAA HAHA A ol5te] ooltto|o] EX AL vy Z2+ &
A A3t thE A FHE9 BOD, TN ¥ TPEE otiolo] Ex|E A FAGE 2 74 =0 H[ S-S 3}
] % differencet= tiH-& Good ol/gdo|m 7ol A A5kl Qe PR A 2oz AL 7} 57| oo
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