R E ISR 2025,45(6): 3321~3330 China Environmental Science

AR DA VAT G, T RO A T S Al AR RO ) e RSB ST A B (J]. Th RS R 22, 2025,45(6):3321-3330.
Li M B, Zhou B J, Hu K X, et al. Estimation of non-point source nitrogen and phosphorus loads using an improved export coefficient modeling approach [J].
China Environmental Science, 2025,45(6):3321-3330.

EFitimH AR NIESBER SN EE
2 UK, JE TR, B T ik, T4 (T Al K2 - e 5 PR 22 B, VI FEE 330045)

T AN S L 5 3 TR T A T DS 7 W S 5 A R KB T8 T S A ol a0 R0l 5 S 1A Ao B R0 o WP S T 5 46 00l iy i i ot 2R s
R AT RS X L, 1 S6F Ui 7 Ay 9 P g W 00 Tl 3 800 R AT AR DG 43 . 5 L3 W 5 IX. A e 0 St ¥ % A R 7 A R R R R I L T
#,2016~2020 4= TN, TP %yt &53 440 15.99%H1 16.37%, 747 5 3 I M0 15.89% 1 16.85%, 4% 1) L B I iy AR, J=3 Es 48 v RO A, Ry G AU
R L A FH 0 e R BRI it T Ll 51.65%, B B IR TE N YT 4L (M DTk IR 4 HE o LGk 36.82%; At I i H AR BSOS TR A 5 2 L At i W B
RERARG, 1 180 R0l A 1 15 SR 670 A7 8R30S 0 S AT D P (P<0..05), ST AL S0 J 132 0 v 328 P Xt 1) it 2R ORSEARY, F  THRE 0 M VP A A Sl e v 4
R, VU S B G AR S P g e 1) DG DX, T Sy sl s e S iR B AR

SRR AT g SOMR L R EUEAY . RS Bk

PESES: X52 XHRFRIRES: A XEHS: 1000-6923(2025)06-3321-10

Estimation of non-point source nitrogen and phosphorus loads using an improved export coefficient modeling approach. LI
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University, Nanchang 330045, China). China Environmental Science, 2025,45(6): 3321~3330

Abstract: This study developed an improved export coefficient model by integrating rainfall and topographic correction factors to
estimate non-point source nitrogen and phosphorus pollution loads and identify key pollution sources in the Ganjiang River Basin.
The accuracy of the original and modified models was systematically compared, and correlation analysis was performed between
nitrogen and phosphorus load intensity and monitored concentration data. The results demonstrated an increasing trend in both total
pollution loads and load intensities from 2016 to 2020. Total nitrogen and total phosphorus exports increased by 15.99% and 16.37%,
respectively, while corresponding load intensities rose by 15.89% and 16.85%. Spatially, the pollution distribution exhibited a
characteristic north-high-south-low pattern with localized concentration, indicating higher contamination risks in downstream areas.
Land use emerged as the primary source of nitrogen pollution, contributing 51.65% of total nitrogen exports, whereas livestock
farming was identified as the dominant phosphorus source, accounting for 36.82% of total phosphorus outputs. The enhanced export
coefficient model demonstrated significantly reduced relative errors compared to the original version. Statistical analysis revealed
significant correlations (P<0.05) between annual average nitrogen or phosphorus concentrations and load intensities, confirming the
improved model's superior accuracy. The refined model enables more precise assessment of watershed non-point source pollution,
facilitates identification of major pollution sources, and supports targeted delineation of critical control zones, thereby providing
valuable scientific support for non-point source pollution management and remediation strategies in river basins.

Key words: non-point source pollution; improved export coefficient model; nitrogen and phosphorus load; Ganjiang River Basin
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Table 1 Export coefficients of nitrogen and phosphorus for

various pollution sources
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