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Study on relationship betweennon-point source pollution and precipitation in Xiaoqinghe River Watershed
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Abstract: Watershed non-point source pollution causes serious water environmental problems. In order to accurately calculate the
non-point source pollution load of typical watershed to provide support and basis for water environment management of it  the spa—
tio-temporal variation law of the nutrient output load from the total nitrogen ( TN) and the total phosphorus ( TP) as well as the
relationship between the nutrient output load and precipitation are studied herein with the SWAT model and the related analysis
methods by taking Xiaoqinghe River Watershed as the study area. The study result shows that the SWAT model has a better appli—
cability for simulating the non—point source pollution within Xiaoqinghe River Watershed. During flood season ( July-September)

the nutrient output load is the highest with the proportion of 50% of the whole year in which TN is the main non-point source

pollutant. The spatial ditributions of both TN and TP output loads are similar the areas with higher loads are mainly concentrated
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in the southern part of the watershed in which TN and TP output loads are within the ranges of 69.72 ~235.30 kg/hm’ and
0.93 ~4.73 kg/hm’® respectively. The higher nitrogen output loads of different land uses are forest land cultivated land and
grassland in turn  while the higher phosphorus output loads of different land uses are forest land  grassland and cultivated land
in turn. The areas with strong correlation between the nitrogen output intensity and precipitation are mainly concentrated in the
mid-upper reach of the watershed while the areas with strong correlation between the phosphorus output intensity and precipitati—
on are mainly concentrated in the mid—reach of the watershed.

Keywords: non-point pollution; spatio-temporal variation; land use; precipitation; correction; water quality evaluation
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3
P
v_SHALLST. gw /mm 0. 839 0. 403 0 ~50 000 0.271 ~0. 619
v_GW_DELAY. gw /d 0.337 0.736 0 ~500 397. 640 ~490. 219
v_ALPHA_BF. gw /d 0.521 0. 603 0~1 0.263 ~0.522
v_GWQMN. gw “ 7 0. 492 0. 623 0 ~5 000 1 499. 431 ~2 203. 587
v_REVAPMN. gw “ 7 /mm -1.004 0.317 0 ~500 74.099 ~262. 748
v_RCHRG_DP. gw -0.874 0.384 0~1 0.253 ~ 0.637
r_CN2. mgt__AGRR 1 SCS -11.312 0. 000 -0.8~0.8 -0.846 ~ -0. 661
r_CN2. mgt__AGRL 1 SCS -4. 804 0. 000 -0.8~0.8 -0.589 ~ -0.416
r_CN2. mgt__RNGE 1 SCS -1.725 0. 086 -0.8~0.8 0.373 ~ 0.783
r_CN2. mgt__PINE 1 SCS -0. 604 0. 547 -0.8~0.8 -0.902 ~ -0.577
r_SOL_Z. sol 1.731 0. 085 0~3500 -0.514 ~ 0.395
r_SOL_BD. sol -1.592 0.113 0.9~2.5 0.490 ~ 0.670
r_SOL_AWC. sol -0. 807 0.421 0~1 -0.201 ~0. 382
r_SOL_K. sol 0. 187 0. 852 0 ~2 000 -0.069 ~0. 628
r_SOL_ALB. sol 1.178 0. 240 0~0.25 -0.191 ~0. 296
r_USLE_K. sol 1. 137 0. 257 0~0.65 -0.500 ~ -0.069
v_CH_N2. rte -0.904 0.367 -0.01 ~0.3 0.159 ~0. 191
v_CH_K2. rte -1.039 0. 300 -0.01 ~500 26.325 ~153.223
v_CANMX. hru 1.780 0.077 0 ~100 20.691 ~63. 771
v_ESCO. hru —1.200 0.232 0~1 0.265 ~0. 452
v_EPCO. hru 0. 603 0. 547 0~1 0. 150 ~0. 660
v_TLAPS. sub -0.109 0.913 -10~10 0.194 ~3.913
v_CH_KI. sub 1. 342 0. 181 0 ~300 0. 342 ~80. 852
v_CH_NI. sub 0.756 0.451 0.01 ~30 7.800 ~18. 676
v_SFTMP. bsn /°C 1. 286 0. 200 -20 ~20 2.604 ~10.431
v_SMTMP. bsn /°C 0.239 0.812 -20 ~20 -4.270 ~11.932
v_SMFMX. bsn ( -0.510 0.611 0~20 6.433 ~8.415
v_SMFMN. bsn ( 0.174 0. 862 0~20 7.514 ~10. 527
v_TIMP. bsn 1.704 0. 090 0~1 0.304 ~0. 407
v_SNOCOVMX. bsn 100% -0.241 0. 810 0 ~500 358. 054 ~375. 031
v_SNO50COV. bsn 50% 0. 338 0.736 0~0.9 0.511 ~0.728
v_SURLAG. bsn 0. 883 0.379 0.05 ~24 18. 546 ~19. 986
v_ ;T (1+ ) Dt t Lp t
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MORI-
AST 7 E\ 0.5
; R, +15% < RE< £25% .
+40% < RE< +£70% o ( TN) . ( TP)
SWAT o . TN. TP
4 4. 5 6+ 7
(Ex+ R° RE) 6 .
MORIASI 7
ENS 0.55 0.85 0. 68 0.82
R? 0.56 0.75 0.67 0.70
RE!% 10. 03 18.32 ~13.80 0.73 5 .
5
t P
v_LAT_SED. hru 0. 055 0. 956 0 ~5 000 3750 ~4 513
v_SPEXP. bsn -0.460 0. 646 1~1.5 1. 444 ~1.459
v_SPCON. bsn 0. 365 0.715 0.0001~0.1 | 0.034~0.039
v_CH_COVI. tte 2.398 0.017 -0.05~0.6 | 0.504 ~0.514
v_CH_COV2. rte -1.080 0.281 -0.001 ~1 | 0.827~0.834
v_PSP. bsn -1.915 0. 056 0.01~0.7 0.269 ~0.276
v_ERORGP. hru « ) -0.221 0. 648 0~5 0~0.110
v_BC4. swq 20 C 0. 740 0. 460 0.01~0.7 0.378 ~0.385
v_RS5. swq 20 C 3.639 0. 000 0.001 ~0.1 | 0.095~0.096
r_USLE_P. mgt -1.459 0. 145 0~1 0.314 ~0.708
v_USLE_AGRR / USLE C 0. 898 0.370 0.001 ~0.5 | 0.205~0.209
v_USLE_AGRL / USLE C -0.120 0. 905 0.001 ~0.5 | 0.368 ~0.379
v_USLE_RNGE / USLE C 1.324 0. 186 0.001 ~0.5 | 0.189 ~0.199
v_USLE_PINE / USLE C 0. 801 0. 424 0.001 ~0.5 | 0.635~0.652
r_USLE_K. sol USLE K ~2.469 0.014 0~0.65 |-0.243 ~ —0.229
v_GWSOLP. gw /mg L~ -87.232 0. 000 0 ~50 0.759 ~0.970
v_SOL_ORGP. chm P /mg * kg™ -0.221 0. 648 0 ~50 38. 336 ~40. 401
v_LAT_ORGP. gw /mg+ L~ -1.120 0.195 0~5 1.016 ~1.032
v_RCN. bsn 1.470 0. 142 0~15 1.742 ~1.853
r_N_UPDIS. bsn 1.380 0. 168 0 ~100 -0.434 ~ -0.370
v_ERORGN. hru 0. 496 0.231 0~5 2.558 ~2.704
v_NPERCO. bsn 0.075 0.573 0~1 0. 646 ~0. 697
v_SOL_NO3. chm NO;  /mgekg™! 0. 380 0. 457 0 ~100 34.259 ~34. 611
v_SHALLST_N. gw /mg+ L~ 0. 687 0. 492 0 ~100 71.742 ~72.179
v_LAT_ORGN. gw /mg+ L~ -0.016 0.475 0 ~200 111 ~116
v_BCl. swq 20 C NH, NO, 1.416 0. 158 0.1~1 0.974 ~0.983
v_BC2. swq 20 C NO, NO, 0.116 0. 908 0.2~2 0.377 ~0. 496
v_BC3. swq 20 C NH, ~0.582 0.561 0.2~0.4 0.392 ~0.392
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6
ENS R* |R,/% | ENS R? R, /%
0.40 | 0.43 | 14.47| 0.45 | 0.63 21.19
0.38 | 0.42 |-28.52| 0.81 | 0.84 |-23.91
0.32 | 0.35 |-19.81] 0.54 | 0.57 | 40.89
0.62 | 0.80 |-27.94| 0.84 | 0.82 | 26.93
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T™N TP 69.72 ~235.3 kg/
8 8 . 8 hm?; 28, 42. 45,
TN. TP 53 47. 48. 49
“ ” ;8 69. 72 ~ 142 kg/hm’. TP
™ TP 26.91% TN
29.54% . 7—9 TN 46 50
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54.62% 53.51% 42, 49 1.54 ~3.41
3.3 kg/hm® TN. TP
2013. 2014 2016 TN. TP
9 o 9 o
TN o
8
%
1 2 3 4 5 6 8 9 10 11 12 7—9
TN 2.85 3.13 2.12 4.09 5.78 7.52 18. 90 26.91 8. 81 6.33 8.31 5.24 54. 62
TP 3.98 4.02 2.97 3.89 4.11 4.28 12. 86 29.54 11. 11 7.92 8.83 6.49 53.51
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20. 108 48.5 0.782 11 018. 53 11.02
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