Non-point source pollution transport and photocatalytic degradation effect in the Mudong River basin of Huixian Wetland based on WASP model
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Supplementary tables for Calculation of emissions and input load to the river from non-point source pollution
Table S1. Monthly rainfall as a percentage of the annual rainfall

	Year
	Month
	Monthly rainfall (mm)
	Percentage of annual rainfall

	2023
	1
	7.0
	0.57%

	2023
	2
	3.2
	0.26%

	2023
	3
	63.2
	5.18%

	2023
	4
	246.2
	20.18%

	2023
	5
	250.2
	20.51%

	2023
	6
	316.6
	25.95%

	2023
	7
	32.4
	2.66%

	2023
	8
	193.6
	15.87%

	2023
	9
	68.6
	5.62%

	2023
	10
	9
	0.74%

	2023
	11
	24.4
	2.00%

	2023
	12
	5.6
	0.46%


Supplementary tables for Parameterization
Table S2. Comparison of measured and simulated NH3-N values during calibration period
	Time
	Seg 1

Observed
	Simulated 
	Relative errors
	Seg 2

Observed
	Simulated
	Relative errors
	Seg 3

Observed
	Simulated
	Relative errors
	Seg 4

Observed
	Simulated
	Relative errors
	Seg5 Observed
	Simulated
	Relative errors

	July
	0.321
	0.262
	18.38%
	0.255
	0.251
	1.57%
	0.583
	0.572
	1.89%
	0.624
	0.620
	0．64%
	0.431
	0.434
	-0.70%

	September
	0.246
	0.245
	0.41%
	0.338
	0.336
	0.59%
	0.444
	0.446
	-0.45%
	0.409
	0.419
	-2.44%
	0.625
	0.625
	0%

	October
	0.163
	0.164
	-0.61%
	0.746
	0.432
	42.32%
	0.160
	0.173
	− 8.12%
	0.501
	0.357
	28.47%
	/
	/
	/

	December
	0.246
	0.160
	34.96%
	0.176
	0.166
	5.68%
	0.157
	0.157
	0%
	0.195
	0.176
	9.47%
	0.257
	0.177
	31.13%

	February of the following year
	0.071
	0.070
	1.41%
	0.025
	0.027
	-8.00%
	0.503
	0.426
	15.31%
	0.230
	0.235
	-2.17%
	0.117
	0.124
	-5.98%

	March
	0.009
	0.083
	7.78%
	0.052
	0.052
	0.00%
	0.144
	0.137
	4.86%
	0.160
	0.156
	2.50%
	0.141
	0.140
	0.71%


Table S3. Comparison of measured and simulated TN values during calibration period
	Time
	Seg 1

Observed
	Simulated 
	Relative errors
	Seg 2

Observed
	Simulated
	Relative errors
	Seg 3

Observed
	Simulated
	Relative errors
	Seg 4

Observed
	Simulated
	Relative errors
	Seg5 Observed
	Simulated
	Relative errors

	July
	0.631
	0.509
	19.33%
	1.389
	1.441
	-3.74%
	0.67
	0.484
	27.76%
	0.869
	0.948
	-9.09%
	0.974
	1.178
	-20.94%

	September
	1.229
	1.001
	18.55%
	1.932
	2.204
	-14.08%
	1.749
	2.727
	-29.90%
	1.638
	1.307
	20.21%
	2.056
	2.382
	-15.86%

	October
	0.242
	0.216
	10.74%
	5.01
	4.069
	18.78%
	0.69
	0.495
	28.26%
	0.549
	0.605
	-10.20%
	/
	/
	/

	December
	0.272
	0.242
	11.03%
	3.203
	3.745
	-16.92%
	2.252
	2.74
	-21.67%
	1.337
	1.241
	7.18%
	1.024
	1.349
	-31.74%

	February of the following year
	2.932
	3.075
	-4.88%
	4.84
	4.861
	-0.43%
	3.817
	4.439
	-16.30%
	1.219
	1.538
	-26.17%
	2.447
	2.678
	-9.44%

	March
	5.657
	5.125
	9.69%
	5.33
	5.164
	3.45%
	3.902
	4.439
	-13.76%
	3.314
	4.538
	-36.93%
	3.566
	4.678
	-31.18%


Table S4. Comparison of measured and simulated TP values during calibration period
	Time
	Seg 1

Observed
	Simulated 
	Relative errors
	Seg 2

Observed
	Simulated
	Relative errors
	Seg 3

Observed
	Simulated
	Relative errors
	Seg 4

Observed
	Simulated
	Relative errors
	Seg5 Observed
	Simulated
	Relative errors

	July
	0.054
	0.054
	0.00%
	0.024
	0.023
	4.17%
	0.050
	0.052
	-4.00%
	0.067
	0.070
	-4.48%
	0.061
	0.058
	4.92%

	September
	0.044
	0.038
	13.64%
	0.038
	0.041
	-7.89%
	0.044
	0.048
	-9.09%
	0.044
	0.053
	-20.45%
	0.122
	0.122
	0.00%

	October
	0.054
	0.044
	18.52%
	0.192
	0.165
	14.06%
	0.056
	0.069
	-23.21%
	0.056
	0.067
	-19.64%
	/
	/
	/

	December
	0.042
	0.042
	0.00%
	0.044
	0.044
	0.00%
	0.048
	0.048
	0.00%
	0.052
	0.052
	0.00%
	0.050
	0.055
	--10.00%

	February of the following year
	0.013
	0.013
	0.00%
	0.003
	0.004
	-33.33%
	0.134
	0.104
	22.39%
	0.036
	0.036
	2.78%
	0.036
	0.034
	5.56%

	March
	0.026
	0.027
	-3.85%
	0.011
	0.011
	0.00%
	0.038
	0.037
	2.63%
	0.038
	0.038
	7.89%
	0.052
	0.055
	-5.77%


Table S5. Comparison of measured and simulated CODcr values during calibration period
	Time
	Seg 1

Observed
	Simulated 
	Relative errors
	Seg 2

Observed
	Simulated
	Relative errors
	Seg 3

Observed
	Simulated
	Relative errors
	Seg 4

Observed
	Simulated
	Relative errors
	Seg5 Observed
	Simulated
	Relative errors

	July
	4.009
	4.576
	-14.14%
	2.201
	2.945
	-33.80%
	1.572
	1.526
	2.93%
	3.381
	3.009
	11.00%
	3.302
	3.26
	1.27%

	September
	4.821
	6.105
	-26.63%
	4.268
	4.459
	4.48%
	5.533
	5.956
	-7.65%
	10.038
	10.070
	-0.32%
	11.539
	11.443
	0.83%

	October
	4.232
	5.062
	-19.61%
	7.210
	7.202
	0.11%
	5.486
	5.832
	− 6.31%
	10.501
	10.486
	0.14%
	/
	/
	/

	December
	3.101
	3.635
	-17.22%
	6.759
	6.735
	0.36%
	6.680
	6.673
	0.10%
	5.964
	6.953
	-16.58%
	6.282
	7.186
	-14.39%

	February of the following year
	13.822
	14.113
	-2.11%
	10.855
	10.791
	0.59%
	17.961
	18.562
	-3.35%
	4.763
	5.008
	-6.82%
	7.886
	9.152
	-16.05%

	March
	4.468
	4.494
	-0.58%
	6.336
	6.498
	-2.56%
	5.605
	7.803
	-39.21%
	13.485
	13.601
	0.86%
	11.21
	11.152
	0.52%


Table S6. Comparison of measured and simulated BOD5 values during calibration period
	Time
	Seg 1

Observed
	Simulated 
	Relative errors
	Seg 2

Observed
	Simulated
	Relative errors
	Seg 3

Observed
	Simulated
	Relative errors
	Seg 4

Observed
	Simulated
	Relative errors
	Seg5 Observed
	Simulated
	Relative errors

	July
	1.76
	1.95
	-10.80%
	0.85
	1.05
	-23.53%
	1.49
	1.33
	10.47%
	1.64
	1.54
	6.10%
	0.94
	0.96
	-2.13%

	September
	1.76
	2.34
	-32.95%
	1.94
	2.57
	-32.47%
	2.56
	2.83
	-10.55%
	1.49
	1.90
	-27.52%
	4.22
	4.20
	0.47%

	October
	2.47
	2.38
	3.64%
	3.48
	3.27
	6.03%
	2.53
	2.53
	0.00%
	1.85
	2.04
	-10.27%
	/
	/
	/

	February of the following year
	3.40
	3.35
	1.47%
	2.64
	2.62
	0.76%
	6.02
	5.41
	10.13%
	3.26
	3.29
	-0.92%
	4.18
	4.38
	-4.78%

	March
	2.17
	2.18
	-0.69%
	2.25
	2.25
	0.00%
	2.73
	2.71
	0.55%
	2.88
	2.88
	-0.17%
	4.25
	4.38
	-3.18%


Supplementary tables for Model simulation and error analysis
Table S7. Comparison of measured and simulated NH3-N values during validation period
	Time
	Seg 1

Observed
	Simulated 
	Relative errors
	Seg 2

Observed
	Simulated
	Relative errors
	Seg 3

Observed
	Simulated
	Relative errors
	Seg 4

Observed
	Simulated
	Relative errors
	Seg5 Observed
	Simulated
	Relative errors

	April
	0.095
	0.09
	5.26%
	0.136
	0.129
	5.15%
	0.301
	0.302
	− 0.33%
	0.282
	0.262
	7.09%
	0.165
	0.165
	0.00%

	may
	0.112
	0.111
	0.89%
	0.05
	0.07
	−40.00%
	0.166
	0.177
	− 6.63%
	0.219
	0.219
	0.00%
	0.227
	0.272
	−19.82%

	June
	0.112
	0.112
	0.00%
	0.112
	0.111
	0.89%
	0.296
	0.301
	− 1.69%
	0.268
	0.273
	− 1.87%
	0.178
	0.174
	2.25%

	July
	0.343
	0.356
	− 3.79%
	0.089
	0.093
	− 4.49%
	1.181
	1.198
	− 1.44%
	0.902
	0.931
	-3.22%
	0.44
	0.406
	7.73%

	August
	0.353
	0.256
	27.48%
	0.299
	0.292
	2.34%
	0.327
	0.332
	− 1.53%
	0.263
	0.262
	0.38%
	0.358
	0.352
	1.68%

	September
	2.871
	2.162
	24.70%
	1.855
	1.18
	36.39%
	0.209
	0.233
	−11.48%
	0.35
	0.351
	− 0.29%
	0.384
	0.386
	− 0.52%

	October
	3.386
	3.261
	3.69%
	/
	/
	/
	0.309
	0.313
	− 1.29%
	0.289
	0.287
	0.69%
	0.319
	0.323
	−1.25%

	November
	1.876
	1.188
	36.67%
	0.019
	0.025
	−31.58%
	0.719
	0.535
	25.59%
	0.312
	0.311
	0.32%
	0.168
	0.155
	7.74%

	December
	1.137
	1.123
	1.23%
	0.025
	0.02
	20.00%
	0.773
	0.397
	48.64%
	0.443
	0.335
	24.38%
	0.302
	0.34
	−12.58%


Table S8. Comparison of measured and simulated TN values during validation period
	Time
	Seg 1

Observed
	Simulated 
	Relative errors
	Seg 2

Observed
	Simulated
	Relative errors
	Seg 3

Observed
	Simulated
	Relative errors
	Seg 4

Observed
	Simulated
	Relative errors
	Seg5 Observed
	Simulated
	Relative errors

	April
	4.523
	5.125
	-13.31%
	4.351
	5.164
	-18.69%
	2.731
	3.232
	-18.34%
	2.462
	3.272
	-32.90%
	3.162
	3.432
	-8.54%

	may
	2.938
	3.272
	-11.37%
	2.727
	3.501
	-28.38%
	1.727
	1.905
	-10.31%
	0.979
	1.171
	-19.61%
	1.369
	1.507
	-10.08%

	June
	3.089
	3.095
	-0.19%
	2.815
	2.818
	-0.11%
	2.381
	2.394
	-0.55%
	1.862
	1.814
	2.58%
	1.721
	1.739
	-1.05%

	July
	2.108
	2.127
	-0.90%
	2.365
	2.403
	-1.61%
	0.394
	0.447
	-13.45%
	2.655
	2.616
	1.47%
	2.457
	2.44
	0.69%

	August
	4.77
	4.757
	0.27%
	4.787
	4.833
	-0.96%
	4.06
	4.081
	-0.52%
	3.633
	3.925
	-8.04%
	2.917
	3.36
	-15.19%

	September
	1.617
	1.657
	-2.47%
	3.214
	3.22
	-0.19%
	0.199
	0.194
	2.51%
	0.186
	0.218
	-17.20%
	3.413
	3.447
	-1.00%

	October
	3.167
	3.196
	-0.92%
	/
	/
	/
	0.903
	0.789
	12.62%
	0.736
	0.837
	-13.72%
	1.045
	1.226
	-17.32%

	November
	8.265
	8.23
	0.42%
	0.918
	0.728
	20.70%
	4.972
	4.885
	1.75%
	2.535
	2.463
	2.84%
	1.482
	2.105
	-42.04%

	December
	5.098
	5.047
	1.00%
	1.009
	1.28
	-26.86%
	2.884
	2.871
	0.45%
	2.023
	2.032
	-0.44%
	2.18
	2.206
	-1.19%


Table S9. Comparison of measured and simulated TP values during validation period
	Time
	Seg 1

Observed
	Simulated 
	Relative errors
	Seg 2

Observed
	Simulated
	Relative errors
	Seg 3

Observed
	Simulated
	Relative errors
	Seg 4

Observed
	Simulated
	Relative errors
	Seg5 Observed
	Simulated
	Relative errors

	April
	0.016
	0.013
	18.75%
	0.013
	0.012
	7.69%
	0.038
	0.034
	10.53%
	0.044
	0.04
	9.09%
	0.044
	0.04
	9.09%

	may
	0.008
	0.008
	0.00%
	0.012
	0.013
	-8.33%
	0.035
	0.034
	2.86%
	0.067
	0.07
	-4.48%
	0.07
	0.068
	2.86%

	June
	0.018
	0.02
	-11.11%
	0.018
	0.016
	11.11%
	0.042
	0.044
	-4.76%
	0.076
	0.072
	5.26%
	0.501
	0.425
	15.17%

	July
	0.029
	0.029
	0.00%
	0.016
	0.017
	-6.25%
	0.084
	0.077
	8.33%
	0.059
	0.065
	-10.17%
	0.076
	0.071
	6.58%

	August
	0.4
	0.35
	12.50%
	0.042
	0.045
	-7.14%
	0.038
	0.042
	-10.53%
	0.053
	0.055
	-3.77%
	0.046
	0.057
	-23.91%

	September
	0.191
	0.186
	2.62%
	0.099
	0.127
	-28.28%
	0.052
	0.055
	-5.77%
	0.053
	0.058
	-9.43%
	0.053
	0.062
	-16.98%

	October
	0.187
	0.152
	18.72%
	/
	/
	/
	0.053
	0.064
	-20.75%
	0.04
	0.05
	-25.00%
	0.093
	0.094
	-1.08%

	November
	0.125
	0.097
	22.40%
	0.001
	0.01
	900.00%
	0.125
	0.126
	-0.80%
	0.042
	0.045
	-7.14%
	0.038
	0.042
	-10.53%

	December
	0.104
	0.12
	-15.38%
	0.008
	0.01
	-25.00%
	0.078
	0.089
	-14.10%
	0.042
	0.055
	-30.95%
	0.069
	0.075
	-8.70%


Table S10. Comparison of measured and simulated CODcr values during validation period
	Time
	Seg 1

Observed
	Simulated 
	Relative errors
	Seg 2

Observed
	Simulated
	Relative errors
	Seg 3

Observed
	Simulated
	Relative errors
	Seg 4

Observed
	Simulated
	Relative errors
	Seg5 Observed
	Simulated
	Relative errors

	April
	37.758
	37.583
	0.46%
	34.106
	34.84
	-2.15%
	58.753
	58.809
	-0.10%
	24.397
	22.824
	6.45%
	24.231
	24.8
	-2.35%

	may
	5.988
	5.965
	0.38%
	6.946
	6.845
	1.45%
	5.19
	5.724
	-10.29%
	11.976
	11.575
	3.35%
	11.176
	13.579
	-21.50%

	June
	2.229
	2.292
	-2.83%
	5.175
	5.158
	0.33%
	7.165
	7.157
	0.11%
	9.156
	9.284
	-1.40%
	10.35
	10.247
	1.00%

	July
	12.581
	11.263
	10.48%
	7.5
	7.444
	0.75%
	11.533
	11.82
	-2.49%
	11.291
	11.182
	0.97%
	15.565
	14.247
	8.47%

	August
	9.267
	6.06
	34.61%
	3.143
	3.57
	-13.59%
	4.432
	5.706
	-28.75%
	5.641
	6.064
	-7.50%
	4.754
	6.197
	-30.35%

	September
	4.748
	4.531
	4.57%
	5.07
	5.042
	0.55%
	0.161
	4.92
	2955.90%
	6.76
	6.628
	1.95%
	1.368
	1.628
	-19.01%

	October
	10.798
	8.764
	18.84%
	/
	/
	/
	2.176
	2.275
	-4.55%
	6.93
	6.949
	-0.27%
	17.083
	17.339
	-1.50%

	November
	6.814
	6.821
	-0.10%
	8.256
	8.211
	0.55%
	14.028
	13.367
	4.71%
	12.505
	12.582
	-0.62%
	15.631
	15.686
	-0.35%

	December
	3.444
	3.452
	-0.23%
	4.674
	4.53
	3.08%
	8.2
	6.045
	26.28%
	7.79
	6.735
	13.54%
	11.316
	8.266
	26.95%


Table S11. Comparison of measured and simulated BOD5 values during validation period
	Time
	Seg 1

Observed
	Simulated 
	Relative errors
	Seg 2

Observed
	Simulated
	Relative errors
	Seg 3

Observed
	Simulated
	Relative errors
	Seg 4

Observed
	Simulated
	Relative errors
	Seg5 Observed
	Simulated
	Relative errors

	April
	1.45 
	1.49
	-2.76%
	1.42 
	1.67
	-17.61%
	1.94 
	1.95
	-0.52%
	2.41 
	2.4
	0.41%
	2.17 
	2.18
	-0.46%

	may
	2.19 
	2.23
	-1.83%
	1.32 
	1.59
	-20.45%
	3.06 
	3.07
	-0.33%
	2.76 
	2.63
	4.71%
	3.46 
	3.39
	2.02%

	June
	1.48 
	1.51
	-2.03%
	1.08 
	1.19
	-10.19%
	1.88 
	1.83
	2.66%
	2.80 
	2.81
	-0.36%
	1.67 
	1.76
	-5.39%

	July
	2.27 
	2.16
	4.85%
	2.14 
	2.13
	0.47%
	5.22 
	4.82
	7.66%
	3.67 
	3.92
	-6.81%
	3.08 
	2.96
	3.90%

	August
	2.91 
	3.09
	-6.19%
	3.01 
	3.33
	-10.63%
	5.33 
	5.38
	-0.94%
	3.77 
	4.02
	-6.63%
	3.62 
	4.12
	-13.81%

	September
	4.36 
	4.38
	-0.46%
	4.10 
	4.14
	-0.98%
	4.78 
	4.74
	0.84%
	7.12 
	6.44
	9.55%
	1.85 
	2.1
	-13.51%

	October
	2.86 
	3.1
	-8.39%
	/
	/
	/
	4.46 
	4.8
	-7.62%
	2.74 
	2.97
	-8.39%
	6.90 
	5.86
	15.07%

	November
	3.26 
	3.27
	-0.31%
	1.89 
	2.27
	-20.11%
	9.37 
	8.86
	5.44%
	3.24 
	3.26
	-0.62%
	2.66 
	3.06
	-15.04%

	December
	3.06 
	3.37
	-10.31%
	3.92 
	3.97
	-1.40%
	4.00 
	4.04
	-1.13%
	2.41 
	3.18
	32.22%
	5.02 
	4.91
	2.09%


Supplementary tables for Estimation of the pollution load reductions based on the WASP model
Table S12. Pollution load after photocatalytic degradation of each indicator in the upper Mudong River (k=0.5)(kg/a)
	Segment
	Length (m) 
	NH3-N
	TN
	TP
	CODcr
	BOD5

	Seg 1
	1060
	23.39 
	63.07 
	17.91 
	1147.63 
	534.03 

	Seg 2
	830
	19.85 
	50.88 
	7.15 
	929.52 
	394.00 

	Seg 3
	1500
	33.22 
	86.05 
	8.91 
	1472.94 
	670.94 

	Seg 4
	860
	20.45 
	52.81 
	5.32 
	926.29 
	413.20 

	Seg 5
	1370
	30.14 
	77.91 
	7.84 
	1286.06 
	554.36 

	Total
	5620
	127.04 
	330.71 
	47.13 
	5762.43 
	2566.52 


Table S13. Pollution load after photocatalytic degradation of each indicator in the upper Mudong River (k=0.25)(kg/a)
	Segment
	Length (m) 
	NH3-N
	TN
	TP
	CODcr
	BOD5

	Seg 1
	1060
	8.72 
	23.50 
	6.67 
	427.55 
	198.95 

	Seg 2
	830
	7.58 
	19.43 
	2.73 
	354.91 
	150.44 

	Seg 3
	1500
	12.37 
	32.06 
	3.32 
	548.74 
	249.96 

	Seg 4
	860
	7.81 
	20.16 
	2.03 
	353.68 
	157.77 

	Seg 5
	1370
	11.23 
	29.02 
	2.92 
	479.12 
	206.53 

	Total
	5620
	47.70 
	124.17 
	17.68 
	2163.99 
	963.64 


Table S14. Reduction of the pollution load of each indicator in the upstream of the Mudong River after 6 h (kg/a)

	Segment
	Length (m) 
	NH3-N
	TN
	TP
	CODcr
	BOD5

	Seg 1
	1060
	3.22 
	53.21 
	33.16 
	4.81 
	641.95 

	Seg 2
	830
	2.53 
	39.80 
	12.27 
	3.61 
	439.18 

	Seg 3
	1500
	4.57 
	72.59 
	16.50 
	6.17 
	806.52 

	Seg 4
	860
	2.61 
	41.31 
	9.13 
	3.60 
	460.58 

	Seg 5
	1370
	4.15 
	65.72 
	14.51 
	5.38 
	282.36 

	Total
	5620
	17.08 
	272.63 
	85.58 
	23.56 
	2630.59 


Table S15. Reduction of the pollution load of each indicator in the upstream of the Mudong River after 12 h (kg/a)

	Segment
	Length (m) 
	NH3-N
	TN
	TP
	CODcr
	BOD5

	Seg 1
	1060
	14.67
	110.43
	38.75
	648.38
	862.94

	Seg 2
	830
	11.54
	82.60
	14.34
	486.96
	590.37

	Seg 3
	1500
	20.83
	150.67
	19.29
	832.17
	1084.18

	Seg 4
	860
	11.89
	85.73
	10.67
	485.27
	619.14

	Seg 5
	1370
	18.90
	136.41
	16.96
	726.59
	895.80

	Total
	5620
	77.83
	565.84
	100.01
	3179.36
	4052.43


