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Table 3.1 Regression equation of the LOADEST model

Model Number

Regression model

1 In(L)=ay+a;InQ

2 In(L) = ay + a;ln Q+ a,ln Q*

3 In(L) = ay+ a;In Q+ aydtime

4 In(L) = ag+ a;ln Q+ a,sin (2rdtime) + azcos (2mdtime)

5 In(L) = ay + a,In Q+ a,ln Q>+ aydtime

6 In(L) = ay + a,In Q+ ayln Q>+ aysin (2rdtime ) + a,cos (2mdtime)

7 In(L) = ay+ a;ln Q+ a,sin (2rdtime) + azcos (2mdtime ) + a,dtime

8 In(L) = ay + a;In Q+ ayln Q*+ aysin (2ndtime) + a,cos (2mdtime) + asdtime
9 In(L) = ay + a,In Q+ ayln Q>+ aysin (2rdtime ) + a,cos (2rdtime ) + asdtime + agdtime”
10 In(L) = ay + a;per + ayln Q+ azln Q per

11 In(L) = ay+ a;per + ayln Q+ azIn Q per + a,ln Q%+ agln Q? per

#* L = constituent load (kg/day)
* InQ = In(Q) - center of In(Q)
* dtime = decimal time — center of decimal time
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Table 4.1 Characteristics and land use of the study watersheds

Watershed (ifﬁ?) lenglg?vz]km) P?%C)ly Ul()(ﬁgld Fg)or/oe)st Ig}%zr‘?i(%s
HHA 649.9 58.30 8.5 7.1 59.3 8.9
T EA 290.2 32.98 13.0 11.8 62.8 1.8
=B 929.1 61.44 10.9 9.9 70.2 1.5
=&2C 1531.7 96.02 8.5 9.1 75.0 1.3
=D 1857.3 117.31 9.5 9.8 73.1 1.5
T2E 2857.9 153.46 9.3 8.8 73.7 1.5
=G 4901.2 267.06 10.0 8.6 69.7 2.7
=+H 6857.2 276.79 134 10.0 63.8 3.3
] 8171.9 328.49 14.0 9.7 63.9 3.1
2L 9713.0 403.58 174 9.7 60.1 3.2
=AA 486.7 59.71 26.8 10.2 52.0 3.1
" 5B 1604.7 74.61 22.2 135 49.0 4.7
n3sC 18471 83.73 21.9 134 49.2 4.7
BHA 243.2 31.11 17.2 11.0 61.2 3.2
r5A 37.3 13.49 6.9 5.8 84.6 0.5
Z27A 630.8 64.52 10.2 8.1 74.7 1.2
A 861.1 60.32 13.8 8.7 66.7 2.7
XA 9.1 6.07 51.1 125 21.7 3.5
T3EA 942.9 64.05 8.6 7.0 70.5 2.0
=3B 1479.6 81.75 9.3 7.2 64.3 3.2
=w3C 2101.9 116.59 8.6 6.2 63.7 5.3
APA 322.0 39.38 2.7 6.9 81.3 0.9
SGEA 196.4 31.07 0.0 5.0 86.5 2.5
9$EC 4429.8 216.05 4.8 8.9 779 1.3
932D 9364.9 27091 10.2 8.8 71.4 1.7
SGE2E 10748.3 336.10 11.0 8.8 70.1 1.9
SG2G 14223.1 422.95 11.1 8.3 67.9 2.9
G2 H 16826.3 456.17 114 8.1 63.1 2.9
I 18472.0 497.08 11.9 8.3 67.0 3.1
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Table 4.1 Characteristics and land use of the study watersheds

(continued)

Watershed éiﬁ% lenglg?vz]km) P?(%c)ly Ul()(ﬁgld F?Or/oe)St Ir:r%(zrv(io%lis
g2] 18951.8 515.85 12.2 8.3 66.5 3.3
TAEA 1007.7 56.44 13.3 59 73.6 1.5
G4B 1690.3 90.92 14.2 55 73.1 1.6
F4D 648.3 65.96 16.2 8.0 58.8 5.8
GAE 11485 100.66 17.0 9.2 57.6 59
UdA 914.4 66.02 12.2 9.5 64.9 2.2
U 4B 1402.3 92.30 9.0 52 1.7 2.7
A 46.3 13.15 31.6 6.2 515 4.5
7B 1302.9 110.50 14.0 6.5 69.9 2.0
3 A 461.0 37.80 13.4 79 69.9 1.9
AEC 1439.0 119.24 14.5 9.2 67.2 1.8
4B 1983.5 68.77 185 8.9 55.3 6.4
FEC 2362.0 93.82 20.6 10.7 51.6 6.1
4ED 2599.5 99.21 21.5 11.3 50.5 59
S TFA 370.9 45.63 23.3 9.0 59.4 2.1
SHA 160.9 26.47 5.1 34 84.8 1.0
7 FA 206.4 27.69 85 8.6 59.7 8.3
7B 465.3 40.09 8.3 8.2 62.8 7.6
=AA 960.5 90.77 1.2 8.9 84.8 0.7
TFA 146.2 30.15 18.3 4.7 57.6 5.6
gHA 971.7 110.42 79 104 76.0 1.3
2 3B 1469.1 170.49 9.9 114 70.2 1.8
E3FA 305.5 38.60 29.5 13.3 39.5 6.0
A 693.2 68.47 7.0 1.3 82.9 1.6
E3B 1418.0 97.19 54 2.5 84.9 1.5
&3C 4409.8 186.19 3.7 3.2 86.3 1.3
3D 6499.7 223.02 4.5 3.7 855 1.2
A 716.7 63.68 9.6 6.3 79.2 14
A7B 1482.1 99.24 10.2 6.6 5.7 2.2

3 "
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Table 4.1 Characteristics and land use of the study watersheds

(continued)
Watershed Are? Flow Paddy | Upland | Forest | Impervious
(km*) | length (km) (%) (%) (%) area (%)
AYA 1080.5 90.80 1.9 3.4 92.6 0.3
AHA 344.6 38.73 17.8 7.7 59.8 3.7
FstA 181.9 32.06 33.4 24.5 25.2 4.7
FEA 556.3 45.92 13.6 7.7 65.8 3.8
2 TA 4514 62.52 16 5.7 89.8 0.6
SFA 471.9 53.00 0.7 44 92.9 0.4
SsA 2724 38.82 7.2 11.8 63.0 5.7
AEA 735.0 57.27 3.1 2.4 90.6 0.8
AHA 462.7 42.53 10.9 6.4 75.4 2.5
ZFA 258.0 40.22 3.4 7.4 82.1 1.3
FHA 599.4 89.43 5.8 7.8 82.7 0.8
FTHA 122.6 18.16 9.7 5.0 60.3 10.7
A 106.8 26.56 4.2 14.2 91.9 171
BEA 1766.1 143.74 4.0 8.9 82.8 0.9
S4B 5524.5 246.70 2.2 8.3 84.9 0.9
SC 6626.7 305.87 2.8 8.3 83.4 1.0
SHAE 11580.9 399.54 8.0 9.4 74.5 1.7
SHAF 19975.4 441.75 6.8 7.3 77.8 1.8
G 204175 456.61 6.9 7.5 77.3 1.9
S H 211125 479.73 6.7 7.4 76.2 2.6
S 21587.7 496.83 6.7 7.3 75.2 3.2
T XA 1524.0 135.06 6.9 5.1 83.9 1.1
SHA 307.0 40.16 10.3 7.0 75.0 2.4
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Table 5.1 General performance ratings for selected statistics for a monthly time step (Moriasi et al., 2007)

PBIAS (%)

Performance rating NSE RSR
Stream flow Sediment N
Very good 0.75<NSE<1.00 0.00<RSR<0.50 | PBIAS| <10 | PBIAS| <15 | PBIAS| <25
Good 0.65<NSE<0.75 0.50<RSR<0.60 10< | PBIAS| <15 15< | PBIAS| <30 25< | PBIAS| <40
Satisfactory 0.50<NSE<0.65 0.60<RSR<0.70 15< | PBIAS| <25 30< | PBIAS| <55 40< | PBIAS| <70
Unsatisfactory NSE<0.50 RSR>0.70 | PBIAS| >25 | PBIAS| >55 | PBIAS| =70
1

,23,
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Table 5.2 LOADEST Model T-N coefficients of the study

watersheds

Model coefficients Statistics

Watershed 5
ao ai as as R NSE | RSR | PBIAS

A 9.6782 | 0.7348 | 0.0395 | -0.0632 | 063 | 058 | 0.65 | -8.72

A 74088 | 0.9327 | 0.0099 | -0.0284 | 096 | 096 | 021 | -3.30

=B 78858 | 1.0502 | -0.0163 | -0.0086 | 0.98 | 0.97 | 0.17 | -2.43

=#C 84792 | 1.0991 | -0.0303 | -0.0198 | 0.93 | 092 | 0.27 | -1.85

8D 89712 | 1.0451 | 0.0113 | -0.0221 | 093 | 093 | 027 | -0.81

= 2E 9.3336 | 1.1069 | -0.0485 | -0.0246 | 094 | 093 | 027 | -3.22

TEG 101322 | 0.7745 | 0.0273 | -0.0750 | 0.70 | 0.69 | 056 | -4.47
= 2H 106378 | 0.7760 | 0.1133 | -0.0557 | 0.76 | 0.76 | 049 | -4.71
2] 107079 | 0.8515 | 0.0289 | -0.0751 | 0.76 | 0.76 | 049 | -6.07
TEL 10.9088 | 0.9191 | 0.0100 | -0.0689 | 0.85 | 0.85 | 0.39 | -4.95
=AFA 8.5100 | 0.8999 | 0.0292 | -0.0841 | 097 | 094 | 024 | -8.24
" s B 9.8146 | 0.8206 | 0.0470 | -0.0441 | 090 | 090 | 0.32 | -571
nsC 9.7946 | 0.8136 | 0.0559 | -0.0250 | 0.84 | 0.84 | 041 | -6.01
HHA 6.8061 | 0.9703 | -0.0054 | -0.0119 | 0.79 | 0.78 | 047 | -8.59
e A 6.0607 | 1.1102 | 0.0070 | -0.0423 | 0.86 | 0.83 | 041 | -6.16
Z7FA 71599 | 1.0668 | -0.0128 | -0.0327 | 096 | 0.95 | 0.22 | -2.46
79011 | 0.9275 | -0.0094 | -0.0096 | 0.99 | 096 | 0.20 | -6.00
6.2645 | 1.0084 | 0.0198 | 0.0191 | 092 | 091 | 031 | -5.83
TEA 8.0712 | 1.0445 | 0.0144 | 0.0296 | 091 | 066 | 0.58 9.59
=3B 85396 | 1.1156 | -0.0331 | 0.0722 | 098 | 098 | 0.15 | -0.%4
=T35C 9.9264 | 0.8269 | 0.0206 | 0.0233 | 097 | 097 | 017 | -1.77
ASTA 6.1927 | 1.1346 | -0.0152 | -0.0021 | 0.96 | 0.96 | 0.19 0.91
FEA 7.0980 | 0.8293 | 0.0874 | 0.0127 | 091 | 0.86 | 0.38 5.05
$C 9.3795 | 0.9620 | 0.0237 | 0.0083 | 0.78 | 0.76 | 049 | -4.15
4D 10.0681 | 1.0199 | 0.0152 | 0.0124 | 097 | 097 | 018 | -2.73
94 2E 10.2061 | 0.9658 | 0.0123 | 0.0034 | 097 | 097 | 019 | -3.35
$2G 10.4688 | 0.8973 | -0.0036 | -0.0067 | 0.96 | 094 | 024 | -564
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Table 5.2 LOADEST Model T-N coefficients of the study

watersheds (continued)

Watershed Model coefficients : Statistics

aop ai az as R® | NSE | RSR | PBIAS
=G 2H 109564 | 0.9272 | 0.0134 | 0.0047 | 097 | 097 | 017 | -2.04
I 11.2238 | 0.9269 | 0.0260 | 0.0104 | 099 | 099 | 012 | -1.98
g2] 11.2408 | 0.9412 | 0.0065 | 0.0020 | 098 | 098 | 0.14 | -2.42
A 8.0194 | 0.9981 | -0.0142 | 0.0244 | 093 | 0.89 | 0.34 | -6.34
G B 84698 | 1.0758 | -0.0242 | 0.0219 | 0.95| 0.78 | 047 | -16.68
=73D 8.8622 | 0.7233 | 0.0908 | 0.0106 | 093 | 092 | 028 | -3.22
GHE 8.9876 | 0.7921 | 0.0801 | 0.0163 | 092 | 092 | 0.29 | -3.58
WAaA 8.4351 | 0.9333 | 0.0125 | 0.0089 | 098 | 098 | 0.15 | -1.27
U Y4B 8.1034 | 1.0061 | 0.0220 | -0.0191 | 097 | 0.92 | 0.29 4.29
A 76156 | 0.9682 | 0.0204 | 0.0252 | 096 | 096 | 0.21 | -2.49
3B 81212 | 1.1188 | -0.0380 | 0.0216 | 092 | 091 | 0.29 | -2.16
5 A 75112 | 1.0523 | -0.0326 | 0.0105 | 093 | 0.88 | 0.35 | -11.41
AEC 79226 | 1.0881 | -0.0433 | 0.0120 | 0.96 | 062 | 061 | -48.37
FEB 9.6859 | 0.6662 | -0.0132 | -0.0566 | 0.74 | 069 | 0.56 | 16.77
F&C 9.2496 | 0.8477 | -0.0204 | -0.0643 | 0.74 | 0.11 | 0.94 | -50.84
FED 9.3819 | 0.8835 | -0.0170 | -0.0509 | 0.81 | 0.34 | 0.81 | -47.72
2TA 6.8595 | 1.1150 | -0.0520 | 0.0114 | 0.98 | 0.01 | 1.00 | -86.46
S8H-A 57142 | 1.0045 | 0.0032 | 0.0200 | 0.96 | 0.32 | 0.83 | -78.46
7 QrA 79665 | 0.7304 | 0.0167 | -0.0555 | 091 | 0.90 | 0.31 | -3.87
7 <B 8.4906 | 0.8018 | 0.0422 | -0.0392 | 095 | 094 | 024 | -3.21
=4 A 8.1064 | 1.0237 | -0.0031 | 0.0026 | 0.97 | 097 | 0.17 | -0.16
TTA 8.0302 | 0.7184 | 0.0839 | -0.0411 | 092 | 091 | 0.31 | -2.23
9HA 8.1268 | 1.0856 | -0.0161 | 0.0190 | 094 | 093 | 0.27 | -3.56
4B 8.7331 | 1.0550 | 0.0115 | 0.0082 | 095 | 094 | 024 | -1.05
E3tA 8.1932 | 0.7683 | 0.0025 | 0.0176 | 0.87 | 0.87 | 0.37 | -3.12
A 8.0585 | 0.9917 | 0.0095 | 0.0180 | 094 | 094 | 025 | -2.26
3B 8.5453 | 1.0543 | 0.0043 | 0.0174 | 093 | 092 | 028 | -1.20
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Table 5.2 LOADEST Model T-N coefficients of the study

watersheds (continued)

Model coefficients Statistics
Watershed ,)
aop ai az as R® | NSE | RSR | PBIAS
E3C 9.5603 | 0.9729 | -0.0025 | 0.0114 | 096 | 095 | 0.22 | -2.47
53D 10.2470 | 1.0396 | 0.0028 | 0.0087 | 096 | 096 | 020 | -1.19
KRN 7.7937 | 1.0359 | -0.0116 | 0.0059 | 097 | 096 | 0.19 | -0.77
7B 8.8165 | 0.8763 | 0.0355 | -0.0206 | 094 | 094 | 025 | -191
%A 8.1446 | 1.01563 | -0.0040 | 0.0253 | 093 | 093 | 0.27 | -1.94
AHA 8.9879 | 0.6512 | 0.0597 | -0.0255 | 090 | 0.89 | 0.33 | -2.12
FsA 7.2358 | 0.9283 | 0.0267 | -0.0027 | 092 | 091 | 0.29 | -556
FIEA 8.7190 | 0.8873 | -0.0132 | 0.0062 | 094 | 093 | 0.26 | -3.62
A 7.9027 | 0.9488 | 0.0006 | 0.0047 | 094 | 094 | 024 | -251
SFA 6.7320 | 0.9922 | 0.0119 | 0.0108 | 093 | 0.90 | 0.32 0.32
S4=A 8.8983 | 0.7065 | 0.1295 | -0.0320 | 0.88 | 065 | 0.59 | -0.13
AEA 7.8188 | 0.9373 | 0.0003 | 0.0217 | 0.88 | 0.87 | 0.35 | -4.07
AHA 8.0557 | 0.9329 | -0.0078 | -0.0102 | 0.95| 094 | 0.24 | -3.09

o\
>

7.0411 | 0.9947 | 0.0040 | -0.0200 | 0.96 | 0.95 | 0.23 | -4.13
7.8528 | 0.9582 | 0.0082 | -0.0009 | 093 | 0.92 | 0.29 0.54
8.2779 | 06106 | 0.0994 | -0.0743 | 096 | 095 | 022 | -1.71
9.2356 | 0.5581 | 0.1063 | -0.0833 | 0.98 | 0.89 | 0.32 | -5.66

e
>

(| o | N | BN
o
>

o
>

BEA 8.9645 | 1.0139 | -0.0021 | -0.0090 | 0.92 | 0.90 | 0.31 0.05
4B 9.7795 | 1.0279 | 0.0101 | -0.0055 | 0.93 | 091 | 0.31 | -0.07
FAC 10.7104 | 1.0542 | -0.0318 | 0.0109 | 096 | 096 | 019 | -1.07
IBE 10.8611 | 1.0080 | -0.0060 | 0.0051 | 0.97 | 097 | 018 | -1.74
S 11.6090 | 1.0162 | 0.0159 | 0.0076 | 0.96 | 096 | 0.20 | -1.14
FAG 11.6162 | 1.0014 | 0.0131 | 0.0022 | 096 | 095 | 021 | -2.01
S H 11.9686 | 0.7376 | 0.0633 | -0.0221 | 092 | 091 | 0.30 | -2.68
EinAst 122674 | 06621 | 0.0950 | -0.0296 | 092 | 091 | 0.30 | -2.62
A 8.5965 | 1.0007 | -0.0106 | 0.0073 | 096 | 096 | 021 | -2.72
A 6.9646 | 1.0085 | -0.0070 | -0.0061 | 094 | 094 | 025 | -512
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Table 5.3 LOADEST Model T-P coefficients of the study
watersheds
Model coefficients Statistics
Watershed 5

ao ai as R” NSE | RSR | PBIAS
A 6.3140 0.8224 -0.2372 | 0.47 0.46 0.73 -10.44
T2A 3.0000 1.4889 -0.0318 | 0.92 0.85 0.38 -2.13
2B 3.4210 1.3084 -0.0301 | 0.83 0.82 0.42 -15.40
=2C 4.0973 1.3987 -0.05615 | 0.82 0.62 0.62 -32.69
=D 49137 1.4527 -0.0977 | 0.84 0.75 0.50 -27.33
+2E 5.2387 1.5904 -0.0778 | 0.84 0.84 0.40 -8.52
= 2G 6.5971 0.8511 -0.2195 | 0.48 0.45 0.74 -11.42
=+H 7.3352 1.0448 -0.1916 | 0.73 0.71 0.54 -14.91
=] 7.3414 1.0737 -0.1850 | 0.66 0.64 0.60 -16.46
2L 7.4542 1.1531 -0.1210 | 0.69 0.67 0.57 -15.08
=AEA 5.3281 1.0432 -0.0782 | 0.88 0.87 0.36 -10.50
" 5B 6.6947 1.1556 -0.1859 | 0.69 0.68 0.57 -13.17
" 3.C 6.7098 1.1059 -0.1739 | 0.67 0.66 0.59 -21.65
WA 3.6981 1.1017 -0.0421 | 0.88 0.68 0.57 -29.86
A 1.3084 1.2607 -0.0388 | 0.75 0.33 0.82 -53.18
Z7FA 2.7842 1.2928 -0.0359 | 0.96 0.79 0.46 -37.95
A 46134 0.9184 -0.1329 | 0.81 0.39 0.78 -41.03
A 2.6439 1.2351 0.0066 0.56 0.50 0.71 -31.96
TFEA 4.4573 1.0293 -0.0892 | 0.64 0.55 0.67 -37.44
=3B 4.7109 1.2310 0.0069 0.82 0.77 0.48 -26.65
23C 6.9021 0.7192 -0.1758 | 0.43 0.35 0.81 -20.08
ZTA 1.4212 1.2542 -0.0272 | 0.87 0.42 0.76 -56.31
SEA 2.9975 0.7615 -0.0488 | 0.70 0.47 0.73 -26.70
9$2C 5.3023 1.4508 -0.0211 | 0.86 0.85 0.38 -13.16
93D 6.2006 1.3839 -0.0268 | 0.85 0.83 0.41 -13.28
S2E 6.6931 1.0669 -0.0626 | 0.82 0.62 0.62 -28.64
JE2G 7.2285 1.0036 -0.1404 | 0.69 0.64 0.60 -1591

ST



Table 5.3 LOADEST Model T-P coefficients of the study

watersheds (continued)

Watershed Model coefficients : Statistics

ao ai az R® NSE | RSR | PBIAS
=G 2H 7.7290 1.0434 -0.1352 | 0.72 | 0.71 0.54 -16.08
I 7.9707 1.0178 -0.1189 | 0.71 | 0.68 0.57 -19.52
2] 7.9381 1.0704 -0.1259 | 0.67 | 0.67 0.58 -12.43
FA 4.1933 1.2180 -0.0008 | 0.71 | 0.45 0.74 -42.91
w47 B 4.6216 1.2756 -0.0142 | 0.95 | 0.49 0.71 -56.79
=73D 5.6530 0.8944 -0.1100 | 0.78 | 0.63 0.61 -22.90
GHE 5.8255 0.9854 -0.0987 | 0.83 | 0.73 0.52 -20.17
WAaA 4.8531 1.1019 -0.0987 | 0.71 | 0.63 0.61 -21.30
U Y4B 4.5826 0.8696 -0.1520 | 0.80 | 0.60 0.64 -35.67
A 4.1556 0.8697 -0.0558 | 0.62 | 0.22 0.88 -65.05
3B 4.2364 1.4041 0.0046 | 0.96 | 0.80 0.45 -18.88
A 3.7390 1.2968 -0.0298 | 0.78 | 0.78 0.47 -8.15
AEC 4.2450 1.3570 -0.0083 | 0.42 | 0.30 0.83 -9.17
FEB 6.7403 0.7455 -0.1915 | 055 | 054 0.68 -9.61
FEC 6.1255 0.9759 -0.1684 | 0.77 | 0.76 0.49 -7.82
FED 6.1935 1.0067 -0.1579 | 0.65 | 0.65 0.60 -5.20
SFA 3.1425 1.3979 -0.0326 | 0.77 | 054 0.68 -38.73
S8H-A 1.0667 1.2139 -0.0209 | 052 | 0.33 0.82 -38.78
A 4.6184 0.7805 -0.2097 | 0.59 | 0.59 0.64 -8.05
7 <B 5.0250 0.8746 -0.1998 | 0.75 | 0.75 0.50 -7.11
=A4A 3.5229 1.4066 -0.0406 | 0.91 | 0.70 0.54 -37.60
TTA 4.8598 0.7768 -0.0780 | 0.76 | 0.56 0.66 -19.18
9HA 4.0605 1.3253 0.0275 | 0.93 | 0.85 0.38 -22.48
9B 5.0226 1.2403 -0.0920 | 0.87 | 0.81 0.43 -20.57
E3tA 4.8819 1.1388 -0.1203 | 0.86 | 0.61 0.62 -29.92
A 3.7429 1.2091 -0.0368 | 0.57 | 0.35 0.81 -42.43
3B 4.1493 1.1996 -0.0102 | 0.80 | 0.51 0.70 -35.98
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Table 5.3 LOADEST Model T-P coefficients of the study

watersheds (continued)

Model coefficients Statistics
Watershed 5

ao ai az R® NSE | RSR | PBIAS
E3C 5.3423 1.1924 -0.0534 | 0.83 | 047 0.73 -34.30
3D 5.9439 1.2760 -0.1016 | 0.88 | 0.37 0.79 -47.76
KRAT:N 3.6128 1.3350 -0.0164 | 0.81 | 0.75 0.50 -19.18
7B 5.4754 0.7975 -0.0664 | 0.60 | 0.47 0.73 -23.67
%A 3.3898 1.2706 0.0011 0.61 | 054 0.68 -27.40
AHA 5.8350 0.9843 -0.1710 | 0.46 | 0.30 0.83 -43.04
FsA 4.2902 1.3379 -0.0248 | 0.92 | 081 0.44 -25.31
FHEA 4.7656 0.9678 -0.0712 | 0.77 | 041 0.77 -48.62
A 3.5071 1.3390 -0.0484 | 048 | 0.32 0.82 -44.36
SFA 2.0664 1.0769 0.0093 | 0.55 | 0.32 0.82 -45.05
FsA 6.3218 1.0203 -0.1376 | 0.92 | 091 0.30 -13.31
AEA 3.4879 1.1999 -0.0113 | 058 | 0.34 0.81 -42.69
AHA 4.1449 0.9718 -0.2313 | 0.59 | 0.42 0.76 -27.80

o\
>

24138 1.2074 -0.0075 | 0.57 | 0.40 0.77 -56.67

e
>

3.1553 1.3384 0.0061 0.76 | 0.62 0.62 -36.29

5.4959 0.7908 -0.3002 | 0.88 | 0.88 0.34 -7.96

(| ofN | N | BN
o
>

o
>

6.6472 0.7227 -0.1788 | 0.88 | 0.58 0.65 -20.62

BEA 4.1556 1.3777 -0.0183 | 0.79 | 0.70 0.55 -31.40
4B 5.2594 1.2489 -0.0111 | 0.87 | 0.67 0.57 -30.56
gAC 6.2056 1.4928 -0.0366 | 0.53 | 048 0.72 -15.62
IBE 7.1220 1.3577 -0.0275 | 0.75 | 0.59 0.64 -30.16
SAF 7.7673 1.4106 -0.0347 | 0.90 | 0.84 0.40 -18.90
FAG 7.8286 1.2905 -0.1010 | 0.92 | 0.86 0.37 -17.28
S H 8.9143 0.6493 -0.0722 | 0.66 | 052 0.70 -14.99
EinAst 9.4601 0.6227 -0.0539 | 0.69 | 0.61 0.62 -10.43
A 3.8172 1.2553 0.0108 | 0.90 | 0.62 0.61 -34.43
A 2.5505 1.0978 -0.0052 | 0.56 | 0.31 0.83 -50.53
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Table 5.4 Correlation between the watershed characteristics and

T-N model coefficients

Model
coefficients log(FL) log(Im) log(A)
ao 0.758 0.254 0.758
Model
coefficients log(Im) log(P)
a -0.706 -0.074
Model
coefficients log(P) log(Im)
as -0.092 0.528
Model
coefficients Im log(U)
as -0.473 -0.290

Table 55 T-N Model coefficients regression considering

watershed characteristics

Model
coefficient Regression equation R R?
S
ao 3.480+0.003log(FL) +1.618log(#m) +1.309log(A4) | 0.850 | 0.722
a 0.983 —0.348log (Im ) +0.094log(P) 0.753 | 0.567
a 0.018 —0.037log(P) +0.084log(Im.) 0.638 | 0.407
as 0.033 —0.004 X Im —0.034log( U) 0511 | 0.261

Table 56 e 3|72 0= AAA w7zl o] & o] &ate] &
o3 Fay A%E Frhg A4 WS el gl 2ejAd R?
= 064 ~ 098, NSE= -034 ~ 097, RSR< 0.19 ~ 1.16, PBIAST
-6764 ~ 132659 WHE UEwWH. RS FodA R An=

Z ®Rolst= Foew YEeEem (Moriasi et al.,

2007), 45 9"% oANA FAA el vA yEst e, LOADESTS A
ot Bow yEesow, o 9o o7t e E Y|

ool Moriasi et al. (2007)°ll &l #A|<te FA A ko] Haf e
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Table 5.6 LOADEST Model T-N coefficients by MLR of the
study watersheds
Model coefficients Statistics
Watershed 5
ap ai az as R® | NSE | RSR | PBIAS

A 88717 | 0.7403 | 0.0633 | -0.0315 | 064 | 0.26 | 0.86 | —-49.57
T2A 7.2047 | 1.0012 | -0.0023 | -0.0105 | 0.95 | 094 | 0.23 2.45
2B 7.8141 | 1.0236 | -0.0067 | -0.0067 | 0.98 | 094 | 0.24 | 28.29
=+2C 8.1385 | 1.0271 | -0.0059 | -0.0049 | 0.92 | 0.87 | 0.36 | -8.03
=D 84125 | 1.0100 | -0.0025 | -0.0068 | 0.92 | 0.69 | 0.56 | -34.18
+2E 87594 | 1.0106 | -0.0025 | -0.0052 | 0.92 | 0.74 | 0.51 | -29.75
=+ 2G 9.8138 | 0.9260 | 0.0174 | -0.0096 | 0.67 | 0.63 | 0.60 | -22.32
=+H 10.1656 | 0.9096 | 0.0196 | -0.0141 | 0.77 | 0.39 | 0.78 | -54.24
=] 10.3904 | 09179 | 0.0173 | -0.0131 | 0.76 | 0.67 | 0.58 | —-27.00
2L 10.7337 | 0.9225 | 0.0149 | -0.0135 | 0.83 | 0.79 | 0.46 | -15.97
=AEA 79713 | 09464 | 0.0064 | -0.0137 | 0.93 | 0.65 | 0.60 | —-36.05
" 5B 89944 | 0.8741 | 0.0250 | -0.0244 | 0.90 | 053 | 0.68 | -52.35
" %C 9.0992 | 0.8741 | 0.0251 | -0.0242 | 0.84 | 054 | 0.68 | —-47.34
WA 75132 | 09235 | 0.0147 | -0.0152 | 0.78 | -0.34 | 1.16 | 132.65
A 51152 | 1.1614 | -0.0371 | 0.0050 | 0.74 | 0.36 | 0.80 | -57.42
Z7FA 74462 | 1.0547 | -0.0137 | -0.0026 | 0.93 | 0.83 | 0.41 51.27
A 81934 | 09416 | 0.0117 | -0.0097 | 0.97 | 0.27 | 0.85 | 71.07
A 56410 | 09523 | 0.0009 | -0.0184 | 0.87 | 053 | 0.69 | -47.74
TFEA 8.0671 | 0.9628 | 0.0095 | -0.0040 | 0.90 | 0.87 | 0.36 10.44
=3B 86872 | 0.8994 | 0.0243 | -0.0088 | 0.85 | 0.68 | 057 | 23.21
=3C 9.3482 | 0.8195 | 0.0441 | -0.0151 | 094 | 0.84 | 0.40 | -35.96
ZTA 6.8007 | 1.0414 | -0.0024 | 0.0008 | 0.95 | 0.13 | 093 | 85.95
SEA 72070 | 0.6591 | 0.1248 | -0.0004 | 0.92 | 0.81 | 0.44 | 49.40
9$2C 9.0707 | 1.0104 | 0.0017 | -0.0044 | 0.79 | 0.76 | 0.49 | -19.59
93D 9.8503 | 1.0005 | -0.0006 | -0.0058 | 0.97 | 0.88 | 0.35 | -19.89
S2E 10.2215 | 0.9828 | 0.0032 | -0.0067 | 0.97 | 096 | 0.19 2.66
JE2G 10.9283 | 0.9213 | 0.0180 | -0.0098 | 0.96 | -0.20 | 1.10 | 79.15
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Table 5.6 LOADEST Model T-N coefficients by MLR of the

study watersheds (continued)

Watershed Model coefficients : Statistics

aop ai az as R® | NSE | RSR | PBIAS
=G 2H 111236 | 0.9224 | 0.0175 | -0.0095 | 096 | 0.87 | 0.36 | 22.34
I 11.3602 | 09112 | 0.0199 | -0.0108 | 0.98 | 0.93 | 0.26 | 15.61
g2] 11.4570 | 0.9065 | 0.0210 | -0.0112 | 095 | 0.70 | 0.55 | 29.80
FA 7.8501 | 1.0308 | -0.0096 | 0.0008 | 0.88 | 0.85 | 0.39 | -0.06
G B 8.2971 | 1.0228 | -0.0081 | 0.0015 | 0.97 | 0.76 | 049 | -18.83
F7D 85896 | 0.8318 | 0.0372 | -0.0207 { 0.92 | 0.86 | 0.38 | -17.67
GHE 9.0353 | 0.8304 | 0.0372 | -0.0234 | 092 | 091 | 0.30 2.36
WAaA 8.0972 | 0.9683 | 0.0060 | -0.0089 | 0.97 | 092 | 0.28 | -14.87
Y4B 8.5852 | 0.9200 | 0.0196 | -0.0022 | 097 | 0.76 | 049 | 56.16
A 6.7507 | 0.8978 | 0.0171 | -0.0117 | 0.88 | 048 | 0.72 | -57.52
S74B 8.3653 | 0.9884 | 0.0003 | -0.0025 | 092 | 0.75 | 0.50 | 44.95
A 75466 | 0.9885 | 0.0006 | -0.0052 | 094 | 094 | 0.25 | 1895
AEC 8.3922 | 1.0017 | -0.0031 | -0.0070 | 096 | 0.96 | 0.20 | -3.91
FEB 9.3109 | 0.8207 | 0.0390 | -0.0250 | 091 | 0.89 | 0.34 | -3.04
FEC 9.4521 | 0.8322 | 0.0356 | -0.0265 | 0.82 | 0.56 | 0.66 | -31.52
FED 9.4966 | 0.8397 | 0.0335 | -0.0265 | 0.83 | 051 | 0.70 | -34.89
SFA 74981 | 1.0000 | -0.0057 | -0.0078 | 0.98 | 0.38 | 0.79 | -67.18
S8H-A 6.4683 | 1.0454 | -0.0072 | 0.0109 | 0.97 | 0.81 | 0.44 | -39.90
7 QrA 8.0839 | 0.7495 | 0.0611 | -0.0321 | 090 | 043 | 0.76 | 51.85
7 <B 8.5216 | 0.7618 | 0.0583 | -0.0287 | 0.95| 094 | 0.25 | 2361
=AA 7.3651 | 1.0517 | 0.0005 | -0.0020 | 0.97 | 0.79 | 0.46 | -38.66
TTA 76148 | 0.8413 | 0.0341 | -0.0124 | 0.92 | 0.85 | 0.39 | -19.95
9HA 7.8939 | 1.0306 | -0.0064 | -0.0067 | 0.92 | 0.82 | 042 | -13.92
@3B 8.5683 | 0.9839 | 0.0035 | -0.0103 | 0.94 | 0.86 | 0.38 | -14.85
E3tA 8.1116 | 0.8495 | 0.0292 | -0.0294 | 0.89 | 0.80 | 0.44 | 23.31
A 7.7411 | 0.9902 | 0.0041 | 0.0222 | 094 | 0.84 | 040 | -14.09
3B 8.1875 | 0.9895 | 0.0059 | 0.0136 | 094 | 0.80 | 044 | -24.29
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Table 5.6 LOADEST Model T-N coefficients by MLR of the

study watersheds (continued)

Model coefficients Statistics
Watershed 5

aop ai az as R® | NSE | RSR | PBIAS
E3C 8.9746 | 1.0009 | 0.0055 | 0.0107 | 097 | 0.76 | 049 | -36.86
53D 9.2737 | 1.0153 | 0.0009 | 0.0087 | 096 | 050 | 0.70 | -59.11
KRATN 7.6442 | 1.0248 | -0.0061 | 0.0002 | 097 | 097 | 0.19 7.08
7B 84757 | 0.9600 | 0.0091 | -0.0035 | 0.94 | 091 | 0.31 | -16.64
%A 6.9481 | 1.1755 | -0.0324 | 0.0137 | 0.93 | 047 | 0.73 | -57.96
AHA 7.8340 | 0.9034 | 0.0193 | -0.0118 | 0.91 | 060 | 064 | -61.39
FsA 76262 | 0.8913 | 0.0183 | -0.0332 | 0.93 | 062 | 062 | 74.01
FIEA 8.1568 | 0.8861 | 0.0252 | -0.0126 | 093 | 0.87 | 0.36 | -23.41
A 6.8170 | 1.0724 | -0.0065 | 0.0049 | 094 | 062 | 0.62 | -52.81
SFA 6.5410 | 1.0977 | -0.0075 | 0.0095 | 095 | 090 | 0.32 | 12.75
FsA 8.0065 | 0.8004 | 0.0499 | -0.0262 | 0.93 | 052 | 069 | -53.64
AEA 7.2516 | 1.0619 | -0.0081 | 0.0171 | 0.88 | 0.81 | 0.44 | -23.76
AHA 7.7492 | 0.9400 | 0.0135 | -0.0045 | 0.97 | 093 | 0.26 | -4.34

o\
>

6.9213 | 0.9981 | 0.0067 | -0.0016 | 0.96 | 0.96 | 0.21 5.03

71977 | 1.0947 | -0.0198 | -0.0004 | 0.94 | 0.85 | 0.39 | -30.87
79362 | 0.7171 | 0.0680 | -0.0337 { 0.95| 0.89 | 0.33 | -14.17
8.2094 | 06122 | 0.0987 | -0.0745 | 0.97 | 040 | 0.77 | -55.91

e
>

(| o | N | BN
o
>

o
>

BEA 8.0758 | 1.0584 | -0.0089 | -0.0028 | 0.93 | 0.65 | 0.59 | -50.45
4B 9.0411 | 1.0313 | 0.0015 | -0.0019 | 0.93 | 0.68 | 0.57 | -47.59
EinAL® 9.4008 | 1.0248 | 0.0015 | -0.0022 | 0.95| 0.33 | 0.82 | -67.64
IBE 10.3867 | 0.9841 | 0.0048 | -0.0071 | 0.97 | 0.79 | 046 | -34.96
SAF 10.8308 | 0.9762 | 0.0077 | -0.0035 | 096 | 0.56 | 0.66 | -53.71
FAG 10.9331 | 0.9667 | 0.0100 | -0.0042 | 0.94 | 0.60 | 0.63 | -49.06
S H 11.2638 | 0.9138 | 0.0228 | -0.0071 | 090 | 0.60 | 0.63 | -49.91
EinAst 11.4641 | 0.8843 | 0.0300 | -0.0092 | 0.90 | 047 | 0.73 | -56.51
A 8.0914 | 1.0534 | -0.0110 | 0.0049 | 0.96 | 0.87 | 0.36 | -26.33
A 74641 | 0.9474 | 0.0121 | -0.0052 | 094 | 049 | 0.72 | 90.60
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Table 5.7 Correlation between the watershed characteristics and

T-P model coefficients

Model
coefficients FL log(Im) log(A)
a 0.688 0.473 0.654
Model
coefficients log(Im) U log(P)
a ~0.613 0.093 ~0.067
Model
coefficients log(Im) log(A) Im
az -0.681 -0.102 ~0.675

Table 5.8 T-P Model coefficients regression considering

watershed characteristics

Model
coefficient Regression equation R R?
S
ao —0.97340.004FL+ 3.113log(Im ) +1.344log(A) 0.875 | 0.766
ai 1.045—0.517log(Im ) +0.022 U+0.092log( P) 0.712 | 0.507
as 0.071—0.06910g(Im ) —0.02910g(A) —0.0115n 0.750 | 0.562
Table 5.9+ /&E 3AAN R AT vfj/H5e) o] & o] &5to] &
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Table 5.9 LOADEST Model T-P coefficients by MLR of the

study watersheds

Model coefficients Statistics
Watershed 5

ao ai az R® NSE | RSR | PBIAS
A 5.9936 0.7963 -0.1737 | 055 | 0.48 0.72 -17.37
TEA 3.2424 1.2786 -0.0371 | 0.93 | 093 0.27 -1.97
2B 3.7708 1.2737 -0.0424 | 0.84 | 0.28 0.85 66.95
=2C 4.0788 1.2665 -0.0446 | 0.80 | 0.58 0.65 -19.70
=D 4.4699 1.2542 -0.0536 | 0.84 | 0.43 0.75 -52.89
T 2E 4.8535 1.2334 -0.0585 | 0.85 | 0.47 0.73 -52.26
T2G 6.4058 1.1019 -0.0958 | 0.48 | 0.25 0.86 0.31
= 2H 6.8940 1.1023 -0.1118 | 0.77 | 0.66 0.58 -29.25
o] 7.1454 1.1070 -0.1113 | 0.68 | 0.65 0.59 -10.72
2L 7.5847 1.1094 -0.1153 | 0.70 | 0.68 0.57 25.15
=2FA 4.4062 1.1469 -0.0749 | 0.88 | 0.77 0.48 -42.30
"< B 5.7397 1.1161 -0.1209 | 0.79 | 0.48 0.72 -58.35
nsC 5.8535 1.1141 -0.1224 | 0.73 | 047 0.73 -55.77
HHA 3.9292 1.1398 -0.0682 | 0.86 | 0.85 0.39 30.25
e A 0.3029 1.3977 0.0395 | 0.73 | 0.26 0.86 -69.68
=7FA 3.2552 1.2816 -0.0276 | 0.96 | 0.90 0.31 32.09
A 4.5415 1.1214 -0.0729 | 0.94 | 0.88 0.34 5.01
A 2.0492 1.1924 -0.0337 | 052 | 0.38 0.79 -51.84
TEA 4.2455 1.1252 -0.0591 | 0.70 | 0.68 0.56 -18.60
=2%B 5.1774 1.0323 -0.0905 | 0.51 | 0.50 0.71 -0.51
w2C 6.2083 0.8939 -0.1333 | 0.66 | 0.43 0.75 -43.30
AFA 2.4007 1.2636 -0.0081 | 0.86 | 0.85 0.39 65.72
HGEA 3.4493 0.7679 -0.0495 | 0.67 | 0.60 0.63 65.49
SGE2C 5.1180 1.2498 -0.0560 | 0.88 | 0.81 0.43 -16.05
9$&D 6.1389 1.2166 -0.0778 | 0.79 | 0.75 0.50 -8.43
9 EE 6.6672 1.1882 -0.0864 | 0.81 | 0.81 0.44 14.84
$2G 7.7302 1.0864 -0.1128 | 0.77 | 0.07 0.96 107.09
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Table 5.9 LOADEST Model T-P coefficients by MLR of the

study watersheds (continued)

Watershed Model coefficients : Statistics

ao ai az R® NSE | RSR | PBIAS
=G 2H 7.9614 1.0837 -0.1149 | 0.76 | 0.53 0.68 45.27
I 8.2965 1.0694 -0.1216 | 0.71 | 0.29 0.84 59.67
2] 8.4366 1.0611 -0.1243 | 0.68 | -047 | 1.21 91.26
FA 3.8077 1.1931 -0.0437 | 055 | 0.35 0.80 -48.02
w47 B 4.3426 1.1704 -0.0535 | 0.92 | 0.33 0.82 -65.58
F7D 5.4386 0.9377 -0.1265 | 0.77 | 0.71 0.54 -9.52
GHE 5.9429 0.9627 -0.1359 | 0.77 | 0.76 0.48 20.56
WAaA 4.3156 1.1797 -0.0619 | 0.76 | 0.65 0.60 -29.89
U Y4B 4.9899 1.0196 -0.0807 | 0.86 | 0.64 0.60 64.90
A 3.3408 0.9825 -0.0713 | 0.59 | 0.21 0.89 -73.30
3B 4.5719 1.1416 -0.0613 | 0.94 | 0.85 0.38 30.37
3HA 3.6556 1.1722 -0.0475 | 0.72 | 0.68 0.56 -17.70
AEC 4.5576 1.2188 -0.0585 | 0.50 | 0.29 0.84 38.89
FEB 6.2510 0.9391 -0.1512 | 0.68 | 0.66 0.59 -21.34
FEC 6.3890 0.9931 -0.1487 | 0.80 | 0.50 0.71 62.72
FED 6.4163 1.0174 -0.1463 | 0.67 | 0.25 0.87 60.17
SFA 3.6593 1.2032 -0.0486 | 0.73 | 0.63 0.61 8.65
S8H-A 2.1381 1.1779 -0.0052 | 048 | 0.29 0.84 134.74
7 QrA 51172 0.8421 -0.1515 | 0.73 | -0.15 | 1.07 102.17
7 <B 5.5227 0.8531 -0.1514 | 0.81 | 0.22 0.88 95.64
=4A 2.8380 1.3403 -0.0103 | 0.89 | 0.42 0.76 -62.18
TTA 4.3863 0.8786 -0.1050 | 0.78 | 0.61 0.63 -22.87
9HA 3.8147 1.3016 -0.0370 | 0.88 | 0.78 0.47 -21.67
@3B 4.7950 1.2493 -0.0595 | 0.89 | 0.86 0.37 -12.66
E3tA 49511 1.0697 -0.1213 | 0.84 | 0.70 0.55 0.21
A 3.7674 1.0448 -0.0435 | 0.55 | 0.31 0.83 -30.70
3B 4.2103 1.0741 -0.0494 | 0.76 | 051 0.70 -16.59
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Table 5.9 LOADEST Model T-P coefficients by MLR of the

study watersheds (continued)

Model coefficients Statistics
Watershed 5

ao ai az R® NSE | RSR | PBIAS
E3C 4.9883 1.1151 -0.0557 | 0.80 | 0.36 0.80 -41.04
3D 5.3007 1.1443 -0.0586 | 0.85 | 0.18 0.90 -67.50
KRAT:N 3.5725 1.1990 -0.0372 | 0.78 | 0.70 0.55 -11.22
7B 4.7385 1.1072 -0.0683 | 0.66 | 0.56 0.66 -35.97
%A 1.9756 1.3921 0.0124 | 062 | 0.25 0.87 -71.41
AHA 4.3554 1.0354 -0.0822 | 051 | 0.12 0.94 -81.46
FsA 4.2935 1.3750 -0.0931 | 0.93 | 093 0.26 11.42
FHEA 4.7194 1.0172 -0.0912 | 0.75 | 0.56 0.66 -26.13
A 2.2188 1.2927 0.0010 | 047 | 011 0.94 -79.99
SFA 1.6819 1.3188 0.0143 | 057 | 054 0.68 -16.13
FsA 4.8070 0.9917 -0.1144 | 0.93 | 031 0.83 -73.43
AEA 2.8156 1.1907 -0.0145 | 057 | 0.24 0.87 -59.37
AHA 4.0351 1.0724 -0.0620 | 0.76 | 058 0.64 -12.26

o\
>

2.7443 1.2051 -0.0198 | 0.58 | 0.56 0.66 -18.63
2.7590 1.3465 -0.0100 | 0.77 | 0.59 0.64 -39.70
5.1154 0.7132 -0.1788 | 0.89 | 0.64 0.60 -25.92
5.6966 0.7759 -0.2608 | 0.89 | 042 0.76 -53.18

e
>

(| ofN | N | BN
o
>

o
>

BEA 3.8010 1.3238 -0.0292 | 0.80 | 0.61 0.62 -40.58
4B 4.8940 1.2843 -0.0441 | 0.87 | 0.67 0.58 -30.09
gAC 5.3884 1.2682 -0.0509 | 0.59 | 0.38 0.79 -56.40
IBE 6.8347 1.2114 -0.0826 | 0.71 | 0.44 0.75 -37.22
SAF 7.3361 1.1567 -0.0899 | 0.86 | 0.55 0.67 -42.67
FAG 7.4954 1.1448 -0.0934 | 091 | 0.69 0.55 -30.89
S H 8.0736 1.0649 -0.1127 | 0.77 | 0.66 0.58 -40.68
EinAst 8.4174 1.0200 -0.1250 | 0.78 | 0.56 0.66 -51.05
A 3.9215 1.2207 -0.0346 | 0.85 | 0.70 0.55 -6.14
A 3.7001 1.0979 -0.0532 | 0.55 | 043 0.75 115.90
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Table 5.10 LOADEST Model T-N coefficients by ANN of the
study watersheds
Model coefficients Statistics
Watershed 5
ap ai az as R® | NSE | RSR | PBIAS
A 8.6915 | 0.6790 | 0.0323 | -0.0609 | 0.62 | 0.12 | 0.94 | -58.06
T2A 76130 | 09592 | -0.0047 | -0.0307 | 0.95 | 092 | 0.28 | 42.28
2B 75826 | 1.0884 | -0.0252 | 0.0023 | 0.97 | 092 | 0.28 | -0.39
=+2C 79167 | 1.0621 | -0.0205 | -0.0056 | 0.92 | 0.78 | 0.47 | -27.05
=D 85583 | 1.0641 | -0.0176 | -0.0030 | 0.91 | 0.77 | 048 | -25.32
+2E 9.0281 | 1.0590 | -0.0283 | -0.0099 | 0.92 | 0.85 | 0.39 | -13.52
=+ 2G 10.0338 | 0.9649 | 0.0172 | -0.0668 | 0.66 | 0.41 | 0.77 | -1.38
=+H 10.7141 | 0.8439 | 0.0222 | -0.0595 | 0.79 | 0.78 | 0.47 6.99
=] 10.4432 | 0.8312 | 0.0257 | -0.0686 | 0.77 | 0.67 | 0.57 | -24.82
2L 10.9049 | 0.9048 | 0.0056 | -0.0931 | 0.85 | 0.85 | 0.39 | -0.89
=AEA 8.6284 | 09339 | 0.0313 | -0.0654 | 0.98 | 095 | 0.22 | 27.71
" 5B 9.0651 | 0.8511 | 0.0387 | -0.0308 | 0.90 | 058 | 0.64 | —-48.39
" 3.C 9.4141 | 0.8319 | 0.0470 | -0.0356 | 0.83 | 0.72 | 0.53 | —-28.06
WA 7.2530 | 0.9308 | 0.0035 | -0.0286 | 0.79 | 054 | 068 | 75.71
A 57794 | 1.1269 | 0.0066 | -0.0096 | 0.83 | 0.76 | 0.49 | -7.88
Z7FA 6.8880 | 1.1074 | -0.0209 | -0.0021 | 0.93 | 0.90 | 0.31 -7.66
A 81233 | 0.9465 | -0.0221 | 0.0115 | 098 | 096 | 0.20 | 37.88
A 6.5714 | 09772 | 0.0217 | 0.0209 | 091 | 0.86 | 0.37 | 47.63
TFEA 7.0926 | 1.0654 | -0.0152 | 0.0296 | 0.95 | 0.61 | 0.63 | -57.33
=3B 87537 | 1.0145 | -0.0155 | 0.0645 | 098 | 094 | 0.25 | 26.28
23C 99106 | 0.8637 | 0.0205 | 0.0208 | 0.97 | 095 | 0.23 6.60
ZTA 49083 | 1.0952 | -0.0123 | 0.0069 | 0.96 | 049 | 0.71 | -68.32
SEA 6.9998 | 0.8388 | 0.0760 | 0.0163 | 0.93 | 0.88 | 0.34 | 20.51
9$2C 9.1753 | 1.0082 | 0.0028 | 0.0012 | 0.80 | 0.79 | 0.46 | -11.77
93D 99488 | 1.0185 | 0.0083 | 0.0136 | 097 | 095 | 0.23 | -870
S2E 9.2392 | 09795 | 0.0082 | 0.0143 | 096 | 0.49 | 0.71 | -59.53
JE2G 10.3215 | 0.8935 | -0.0019 | -0.0097 | 0.96 | 090 | 0.32 | -14.44
ST



Table 5.10 LOADEST Model T-N coefficients by ANN of the

study watersheds (continued)

Watershed Model coefficients : Statistics

aop ai az as R® | NSE | RSR | PBIAS
=G 2H 10.9849 | 0.9051 | 0.0105 | 0.0067 | 097 | 097 | 0.18 2.66
I 11.1176 | 0.8992 | 0.0215 | -0.0004 | 0.98 | 0.96 | 0.20 | -10.93
g2] 109397 | 09179 | 0.0184 | -0.0078 | 0.97 | 092 | 029 | -23.10
FA 7.3779 | 1.0739 | -0.0071 | 0.0097 | 090 | 0.76 | 0.49 | -31.63
T4 B 8.4299 | 1.0685 | -0.0251 | 0.0157 | 095 | 0.77 | 047 | -9.71
F7D 84238 | 0.7159 | 0.0649 | -0.0064 | 0.93 | 0.71 | 054 | -31.53
HE 8.7654 | 0.7886 | 0.0740 | -0.0145 | 0.92 | 0.87 | 0.36 | -15.38
WAaA 8.2651 | 0.9829 | -0.0046 | 0.0245 | 098 | 097 | 0.18 | -1.31
U Y4B 8.1460 | 1.0411 | 0.0078 | -0.0007 | 097 | 0.90 | 0.31 | 1879
A 7.7390 | 0.9957 | 0.0159 | 0.0272 | 096 | 092 | 0.28 | 30.76
3B 7.7316 | 1.0545 | -0.0451 | 0.0020 | 0.90 | 0.73 | 0.52 | -17.52
3 HA 6.9900 | 1.0148 | -0.0139 | 0.0080 | 0.94 | 0.73 | 052 | -33.19
AEC 8.0071 | 1.1057 | -0.0361 | 0.0078 | 096 | 0.82 | 043 | -30.32
FEB 9.6336 | 0.7495 | -0.0551 | -0.0249 | 0.74 | 0.65 | 059 | 17.81
FEC 9.5077 | 0.8566 | -0.0205 | -0.0471 | 0.78 | 053 | 0.69 | -29.91
FED 9.7866 | 0.8653 | -0.0175 | -0.0523 | 0.81 | 0.71 | 0.53 | -15.62
SFA 6.9199 | 1.0535 | 0.0161 | -0.0223 | 0.97 | 0.25 | 0.87 | -7837
S8H-A 57488 | 1.0540 | 0.0112 | 0.0083 | 0.95| 055 | 0.67 | -66.97
QA 8.0434 | 0.6629 | 0.0176 | -0.0698 | 0.87 | 0.81 | 044 | 3394
7 <B 9.0510 | 0.6021 | 0.0302 | -0.0322 | 090 | 0.70 | 0.55 | 79.75
=4 A 76478 | 1.0208 | 0.0019 | 0.0146 | 097 | 0.89 | 0.33 | -22.86
TTA 8.2408 | 0.7658 | 0.0812 | -0.0326 | 091 | 049 | 0.71 | 53.42
9HA 8.2728 | 1.0744 | 0.0029 | -0.0014 | 095 | 0.89 | 0.34 | 3528
@3B 8.6114 | 1.0615 | 0.0646 | 0.0084 | 092 | 059 | 0.64 | 24.99
E3tA 8.2358 | 0.9119 | -0.0002 | -0.0131 | 0.89 | 066 | 0.58 | 34.65
A 79045 | 1.0632 | 0.0044 | 0.0177 | 094 | 094 | 0.24 6.61
3B 85365 | 0.9931 | 0.0011 | 0.0261 | 093 | 093 | 0.27 3.38
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Table 5.10 LOADEST Model T-N coefficients by ANN of the

study watersheds (continued)

Model coefficients Statistics
Watershed 5

aop ai az as R® | NSE | RSR | PBIAS
E3C 9.6534 | 0.9878 | 0.0016 | 0.0123 | 096 | 094 | 0.25 | 16.89
53D 10.1938 | 1.0308 | -0.0035 | -0.0087 | 0.96 | 095 | 023 | -2.76
KRN 7.3970 | 1.0261 | -0.0011 | -0.0036 | 0.97 | 0.92 | 0.28 | -14.36
7B 8.7815 | 0.9582 | -0.0090 | -0.0072 | 095 | 0.95 | 0.23 6.45
%A 8.1850 | 0.9810 | -0.0081 | 0.0278 | 093 | 091 | 0.29 | 19.48
AHA 8.1965 | 0.7789 | 0.0382 | -0.0042 | 0.91 | 0.72 | 0.53 | -44.89
FsA 7.3082 | 0.8789 | 0.0191 | -0.0029 | 092 | 0.90 | 0.31 | 27.12
FEA 8.1291 | 0.7931 | 0.0025 | 0.0126 | 0.93 | 065 | 059 | -35.75
A 71223 | 1.0015 | 0.0092 | 0.0050 | 0.95| 0.76 | 049 | -38.24
SFA 7.1131 | 0.9874 | 0.0010 | 0.0117 | 095 | 044 | 0.75 | 71.81
SsA 89113 | 0.7327 | 0.1170 | -0.0334 | 0.89 | 062 | 0.62 | 1858
AEA 7.7204 | 0.9579 | -0.0120 | 0.0338 | 0.87 | 0.86 | 0.38 | 10.79
AHA 7.3620 | 0.9028 | -0.0004 | -0.0079 | 0.94 | 0.65 | 0.59 | -36.14

o\
>

59551 | 1.0209 | -0.0048 | 0.0045 | 094 | 0.50 | 0.71 | -59.84
7.6390 | 1.0562 | -0.0107 | -0.0096 | 0.94 | 0.93 | 0.26 3.36

8.3139 | 0.6517 | 0.0914 | -0.0967 | 096 | 0.83 | 041 | 32.80
9.0991 | 0.2915 | 0.2093 | -0.0773 | 097 | 095 | 023 | 19.35

e
>

(| o | N | BN
o
>

o
>

BEA 9.0285 | 1.0093 | 0.0038 | -0.0029 | 091 | 0.80 | 044 | 2047
4B 9.9389 | 1.0417 | -0.0057 | 0.0005 | 095 | 087 | 0.36 | 21.67
gAC 10.3860 | 1.0457 | -0.0373 | -0.0028 | 0.96 | 0.86 | 0.37 | -23.42
IBE 10.7873 | 1.0030 | -0.0137 | 0.0046 | 0.97 | 095 | 0.22 | -589
SAF 115488 | 1.0286 | 0.0088 | 0.0017 | 095 | 095 | 023 | -3.01
FAG 11.4916 | 0.9810 | 0.0189 | -0.0009 | 0.96 | 094 | 025 | -9.95
S H 11.8360 | 0.7819 | 0.0619 | -0.0170 | 095 | 093 | 0.26 | -10.31
EinAst 122222 | 06489 | 0.0966 | -0.0308 | 0.94 | 094 | 025 | -2.35
SHA 9.1056 | 1.0065 | -0.0155 | 0.0105 | 096 | 0.37 | 0.79 | 79.44
SHA 7.0591 | 0.9333 | -0.0069 | -0.0023 | 092 | 0.90 | 0.31 | 19.36
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Table 5.11 LOADEST Model T-P coefficients by ANN of the

study watersheds

Model coefficients Statistics
Watershed 5

ao ai az R® NSE | RSR | PBIAS
A 6.0876 0.7921 -0.2254 | 047 | 0.40 0.77 -4.14
TEA 2.8663 1.4378 -0.0240 | 0.92 | 091 0.29 1.55
2B 3.2607 1.3847 -0.0302 | 0.82 | 0.80 0.45 0.69
=2C 3.6814 1.3357 -0.0462 | 0.81 | 0.39 0.78 -42.97
=D 4.4131 1.3434 -0.0567 | 0.85 | 0.40 0.77 -49.95
T 2E 47774 1.3102 -0.0511 | 0.86 | 0.40 0.77 -51.44
T2G 6.3746 0.8938 -0.0976 | 054 | 0.45 0.74 -13.46
= 2H 7.1104 1.0147 -0.1993 | 0.72 | 0.63 0.61 -8.99
o] 7.2166 0.9956 -0.1677 | 0.67 | 054 0.68 -7.24
2L 7.3939 1.1559 -0.1230 | 0.69 | 0.66 0.58 8.17
=2FA 5.1542 1.2053 -0.0913 | 0.88 | 0.79 0.45 32.60
" 5B 6.0399 1.0900 -0.1472 | 0.75 | 0.46 0.73 —44.77
nsC 6.4376 1.0917 -0.1619 | 0.69 | 057 0.65 -20.88
HHA 2.9826 1.1808 -0.0490 | 0.88 | 0.45 0.74 -45.90
fr5A 0.9789 1.2550 -0.0007 | 0.73 | 0.23 0.88 -55.43
=7FA 2.2331 1.3294 -0.0245 | 0.95 | 0.60 0.63 -45.97
A 4.3249 1.1155 -0.0679 | 0.94 | 064 0.60 -16.40
A 2.7623 1.2381 0.0050 | 0.56 | 0.53 0.69 5.89
TEA 3.1677 1.1300 -0.0430 | 0.73 | 0.25 0.87 -73.08
2B 4.6083 1.0647 -0.0641 | 0.59 | 041 0.77 -40.21
w2C 6.2673 0.7492 -0.1605 | 0.49 | 0.21 0.89 -42.60
AFA 1.2498 1.2242 -0.0067 | 0.85 | 0.32 0.82 -53.88
HGEA 3.0237 0.8509 -0.0741 | 0.68 | 0.54 0.67 10.20
SGE2C 4.8555 1.2781 -0.0342 | 0.89 | 057 0.65 -34.16
9D 6.0346 1.2901 -0.0476 | 0.83 | 0.68 0.57 -10.97
9 EE 5.9396 1.2495 -0.0414 | 0.86 | 0.51 0.70 -40.69
GE2G 6.3118 0.9448 -0.0835 | 0.77 | 0.23 0.88 -60.70
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Table 5.11 LOADEST Model T-P coefficientss by ANN of the

study watersheds (continued)

Watershed Model coefficients : Statistics

ao ai az R® NSE | RSR | PBIAS
=G 2H 7.4790 1.1058 -0.1059 | 0.78 | 0.70 0.54 -8.84
I 7.8554 1.0934 -0.1216 | 0.71 | 0.69 0.55 5.95
2] 7.6964 1.0688 -0.1231 | 0.68 | 0.64 0.60 -7.93
A 3.3240 1.1437 -0.0380 | 0.56 | 0.15 0.92 -70.70
w47 B 3.8040 1.1792 -0.0353 | 0.93 | 0.15 0.92 -79.53
F7D 5.2568 0.9614 -0.1074 | 0.81 | 0.52 0.69 -23.22
HE 5.7874 0.9718 -0.1210 | 0.80 | 0.69 0.56 3.88
WAaA 4.3186 1.2730 -0.0416 | 0.78 | 0.63 0.60 -19.09
U Y4B 3.9212 0.9364 -0.0780 | 0.86 | 0.39 0.78 -51.49
A 3.9804 0.9024 -0.0827 | 0.56 | 0.21 0.89 -55.72
3B 3.2912 1.1718 -0.0393 | 0.94 | 0.21 0.89 -62.19
3HA 3.0382 1.1316 -0.0486 | 0.71 | 0.32 0.82 -60.08
AEC 3.9096 1.3447 -0.0310 | 0.44 | 0.43 0.75 -12.67
FEB 6.3217 1.0109 -0.1563 | 0.69 | 0.63 0.61 -10.85
FEC 6.0055 1.0849 -0.1797 | 0.78 | 0.75 0.50 35.60
FED 6.1128 1.0920 -0.1922 | 0.61 | 0.43 0.75 48.39
SFA 3.4000 1.2760 -0.0632 | 0.74 | 051 0.70 -7.13
S8H-A 1.8494 1.1364 -0.0065 | 0.48 | 0.45 0.74 64.11
A 4.5044 0.9011 -0.1789 | 0.72 | 0.70 0.55 18.64
7 <B 5.6472 0.7743 -0.1988 | 0.72 | 0.49 0.72 126.32
=A4A 2.6816 1.2970 -0.0214 | 0.90 | 0.23 0.87 -69.67
TTA 4.4537 0.9504 -0.0967 | 0.80 | 0.58 0.65 -14.83
9HA 3.5008 1.3567 -0.0454 | 0.88 | 0.58 0.65 -36.00
@3B 4.8936 1.2494 -0.0497 | 0.90 | 0.79 0.46 -3.75
E3tA 5.3393 1.1225 -0.1187 | 0.85 | 0.79 0.46 51.40
A 3.3735 1.0535 -0.0263 | 0.55 | 0.14 0.92 -52.47
3B 4.2304 1.1336 -0.0170 | 0.78 | 0.47 0.73 -10.27
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Table 5.11 LOADEST Model T-P coefficientss by ANN of the

study watersheds (continued)

Model coefficients Statistics
Watershed 5

ao ai az R® NSE | RSR | PBIAS
E3C 5.3378 1.2537 -0.0648 | 0.85 | 054 0.68 -3.98
3D 5.0084 1.3103 -0.0847 | 0.90 | 0.17 0.91 -70.51
KRN 2.9918 1.1943 -0.0438 | 0.78 | 0.35 0.81 -51.06
7B 46115 1.0903 -0.0748 | 0.65 | 0.37 0.79 -44.05
%A 3.3573 1.3089 0.0012 | 0.61 | 055 0.67 3.69
AHA 4.5034 1.0145 -0.0766 | 0.51 | 0.09 0.95 -78.92
FsA 3.9245 1.4787 -0.0257 | 0.92 | 0.80 0.44 -11.88
FHEA 4.8759 0.9026 -0.0965 | 0.73 | 0.37 0.79 -24.64
A 2.5557 1.1917 0.0088 | 0.46 | 0.08 0.96 -75.46
SFA 2.5335 1.1952 0.0153 | 0.57 | 0.56 0.66 52.53
FsA 6.1008 0.9806 -0.1351 | 0.92 | 081 0.44 -6.59
AEA 3.1773 1.2105 0.0008 | 0.56 | 0.25 0.86 -40.37
AHA 3.7829 0.9253 -0.0998 | 0.68 | 0.25 0.87 -37.49

o\
>

1.9629 1.1462 -0.0335 | 0.60 | 0.21 0.89 -68.68
2.5852 1.3061 -0.0132 | 0.78 | 0.36 0.80 -53.07
5.2887 0.8223 -0.2749 | 0.89 | 0.84 0.40 0.31

6.5282 0.7139 -0.1772 | 0.87 | 051 0.70 -4.05

e
>

(| ofN | N | BN
o
>

o
>

BEA 4.0866 1.3639 -0.0184 | 0.79 | 0.65 0.59 -14.72
4B 5.0231 1.5174 -0.0181 | 0.87 | 0.87 0.37 15.22
EinAL® 5.7884 1.4689 -0.0213 | 054 | 049 0.71 -26.02
IBE 6.8760 1.3151 -0.0331 | 0.7%5 | 045 0.74 -29.47
SAF 7.4464 1.3296 -0.0417 | 0.90 | 0.61 0.62 -27.44
FAG 7.7573 1.2409 -0.0468 | 0.92 | 0.74 0.51 -5.89
S H 8.7834 0.8448 -0.0575 | 0.72 | 0.63 0.61 3.84

EinAst 9.4035 0.5834 -0.0663 | 0.68 | 0.56 0.66 14.42
A 3.9996 1.2985 0.0072 | 0.91 | 0.77 0.47 17.39
A 3.2598 0.9825 -0.0862 | 0.52 | 0.37 0.79 1777
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Table 6.1 Characteristics and land use for evaluating watersheds

Area Flow Paddy | Upland | Forest | Impervious
Watershed )
(km®) | length (km) (%) (%) (%) area (%)
7FHA 304.4 41.16 25 3.0 89.9 1.0
SHFA 4805.9 199.22 2.1 8.4 85.3 0.8
U AB 1516.4 106.56 14.8 11.0 61.7 2.2
HAHA 406.1 39.85 17.0 9.7 66.1 1.7
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Table 6.2 T-N Model coefficientss by LOADEST and MLR

Watershed 7FEA SHIA WAB BAA
ao 6.9603 9.7135 8.8744 6.7831
aj 0.9999 1.0077 0.9637 1.0605

LOADEST
as -0.0042 0.0202 0.0076 0.0052
as 0.0082 -0.0040 0.0062 -0.0310
ao 6.8268 8.7530 8.5225 7.3856
aj 1.0267 1.0437 0.9728 1.0188
MLR

as 0.0017 -0.0012 0.0037 -0.0082
as 0.0127 -0.0016 -0.0113 -0.0073

Table 6.3 T-N Statistics of the LOADEST and MLR performance

,58,

7HE A A WAB HGA
R? 0.92 0.93 0.97 0.97
NSE 0.92 0.83 0.97 0.96
LOADEST
RSR 0.28 0.42 0.18 0.20
PBIAS 12.65 9.20 9.55 19.59
R? 0.94 0.93 0.97 0.94
NSE 0.95 0.59 0.86 0.71
MLR
RSR 0.22 0.64 0.37 0.54
PBIAS 9.57 -56.85 -20.98 88.71
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Table 6.4 T-P Model coefficientss by LOADEST and MLR

Watershed 7F3A SHEA U AB 2AHA

ag 2.0674 5.0249 5.2748 2.6868

LOADEST a 1.0619 1.3828 1.3503 1.4693
as 0.0162 -0.0353 -0.0246 -0.0655

ap 2.4764 4.4950 4.8039 3.4068

MLR B 1.1576 1.3045 1.2158 1.2530

as -0.0104 -0.0386 -0.0695 -0.0391




Table 6.5 T-P Statistics

of the LOADEST and MLR performance

7H4A A 4B HAA
R? 0.77 0.93 0.69 0.90
NSE 0.70 0.89 0.55 0.82
LOADEST
RSR 0.54 0.33 0.67 0.42
PBIAS -217.36 -6.74 27.67 -14.46
R? 0.76 0.93 0.64 0.88
NSE 0.87 0.54 0.56 0.78
MLR
RSR 0.36 0.68 0.66 0.47
PBIAS 38.00 -51.06 -34.64 4.54
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Fig. 6.2 Scatter plots of the observed T-P pollutant loads
against the simulated by MLR
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Table 6.6 Model coefficientss by LOADEST and ANN

Watershed 7FE A SHEA WAB BAHA
ao 6.9603 9.7135 8.8744 6.7831
aj 0.9999 1.0077 0.9637 1.0605

LOADEST
as -0.0042 0.0202 0.0076 0.0052
as 0.0082 -0.0040 0.0062 -0.0310
ap 6.9110 9.3848 8.6050 6.7396
aj 0.9645 1.0202 1.0164 1.1188
ANN

as -0.0009 0.0176 0.0095 -0.0144
as 0.0178 -0.0017 0.0063 -0.0163

e ; _H k: 1_'_” ”']r

n’



Table 6.7 T-N Statistics of the LOADEST and ANN performance

7FEA A u4B BAYA
R? 0.92 0.93 0.97 0.97
NSE 0.92 0.83 0.97 0.96
LOADEST
RSR 0.28 0.42 0.18 0.20
PBIAS 12.65 9.20 9.55 19.59
R? 0.92 0.92 0.98 0.95
NSE 0.89 0.90 0.95 0.95
ANN
RSR 0.34 0.31 0.22 0.22
PBIAS 3.17 -19.80 -9.19 14.13
150 800 -
o LOADEST 11 LOADEST . A1
e 1700 | ANN ] &0 ANN ]
"%‘ ......... LOADEST o] ; ......... LOADEST ><
= =g ¥ = 1.2086% - 26772
-§ il AN y D.BT.S‘%if-6ﬁ357 e § 480 || e ANN o
: 7218x+ 0.7422 : y= 0.8865x - 1.9406
[0 L
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Fig. 6.3 Scatter plots of the observed T-N pollutant loads
against the simulated by ANN
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Table 6.8 Model coefficientss by LOADEST and ANN

Watershed 7F3A SHEA y 4B B2AHA

ag 2.0674 5.0249 5.2748 2.6868

LOADEST B 1.0619 1.3828 1.3503 1.4693
as 0.0162 -0.0353 -0.0246 -0.0655

ap 2.6116 4.4514 5.3480 2.3704

ANN a 1.1407 1.4975 1.3493 1.3555

as -0.0004 -0.0236 -0.0495 -0.0333
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Table 6.9 T-P Statistics of the LOADEST and ANN performance

7H4A A 4B BGA
R? 0.77 0.93 0.69 0.90
NSE 0.70 0.89 0.55 0.82
LOADEST
RSR 0.54 0.33 0.67 0.42
PBIAS -27.36 -6.74 27.67 -14.46
R? 0.77 091 0.65 0.89
NSE 0.82 0.80 0.35 0.49
ANN
RSR 0.42 0.45 0.81 0.72
PBIAS 51.79 -35.90 40.35 -53.48
5.0 15.0
e LOADEST 11 s LOADEST
= 4.0 x_ANN v = 12.0 AN y = 0.739#% + 00976
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Fig. 6.4 Scatter plots of the observed T-P pollutant loads
against the simulated by ANN
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Table 6.10 T-N and T-P Statistics of the LOADEST, MLR and
ANN performance

7FEA A WAB H2AHA
R? 0.92 0.93 0.97 0.97
NSE 0.92 0.83 0.97 0.96
LOADEST

RSR 0.28 0.42 0.18 0.20
PBIAS 12.65 9.20 955 19.59
R? 0.94 0.93 0.97 0.94
NSE 0.95 0.59 0.86 0.71

T-N MLR
RSR 0.22 0.64 0.37 0.54
PBIAS 957 -56.85 -20.98 88.71
R? 0.92 0.92 0.98 0.95
NSE 0.89 0.90 0.95 0.95

ANN
RSR 0.34 0.31 0.22 0.22
PBIAS 3.17 -19.80 -9.19 14.13
R? 0.77 0.93 0.69 0.90
NSE 0.70 0.89 0.55 0.82

LOADEST

RSR 0.54 0.33 0.67 0.42
PBIAS -27.36 -6.74 27.67 -14.46
R? 0.76 0.93 0.64 0.88
NSE 0.87 0.54 0.56 0.78

T-P MLR
RSR 0.36 0.68 0.66 0.47
PBIAS 38.00 -51.06 -34.64 454
R? 0.77 0.91 0.65 0.89
NSE 0.82 0.80 0.35 0.49

ANN
RSR 0.42 0.45 0.81 0.72
PBIAS 51.79 -35.90 40.35 -53.48
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Fig. 6.5 Scatter plots of the observed T-N pollutant loads
against the simulated
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Fig. 6.6 Scatter plots of the observed T-P pollutant loads

against the simulated
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Abstract

Estimation of LOADEST Coefficient
for Simulating Pollutant Loads

in Ungauged Watersheds

Kyeung, Kim

Major in Rural Systems Engineering

Department of Landscape Architecture and Rural Systems Engineering
The Graduate School

Seoul National University

The objective of this study was to estimate LOADEST (LOAD
Estimator) coefficient for simulating pollutant loads in ungauged
watersheds. Regression models of LOADEST were used to simulate
pollutant loads, and the multiple linear regression (MLR) and
artificial neural network (ANN) was used for coefficient estimation
on watershed characteristics.

The fifth and third model of LOADEST were selected to simulate
T-N and T-P loads, respectively. Eighty one watersheds were
selected to estimate model coefficient using MLR and ANN, and
simulate pollutant loads. The results and statistics indicated that
regression models based on LOADEST simulated pollutant loads
reasonably and model coefficients were reliable. However, the results
also indicated that LOADEST underestimated pollutant loads and had
a bias. For this reason, simulated loads were corrected the bias by a

quantile mapping method in this study. Corrected loads indicated that
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the bias correction was effective.

Using multiple regression analysis and artificial neural networks, a
coefficient estimation methods according to the watershed
characteristic were developed. Coefficients which calculated by MLR
and ANN were used in models. The simulated result and statistics
indicated that both MLR and ANN estimated the model coefficients
reasonably. Regression models developed in this study would help
simulate pollutant loads for ungauged watersheds and be a screen

model for policy decision.

Keywords : Regression model, Polluntant loads, LOADEST, MLR,
ANN
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