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This study aimed (1) to estimate background concentrations of total
nitrogen (TN) and total phosphorus (TP) compounds in the Desna
river basin and (2) separate impact of diffuse and point sources.

Methodology
The SWAT (Soil and Water Assessment Tool) model is a semi-

distributed process-based eco-hydrological river basin model that
simulates water cycle, nutrient and sediment transport, and
agricultural practices.

To simulate background concentrations of nitrogen and phosphorus,
we replaced croplands with grasslands and removed fertilization and

loads from point sources.
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Fig. 1. Nitrogen and Phosphorus loads from the Desna and the Upstream Dnipro
basins. 1 — Torkna, 2 — Sudost’, 3 — Svyga, 4 — Smyach, 5 — Roma, 6 — Ivotka, 7 — Shostka, 8
— Malotechka, 9 — Laska, 10 — Yesman’, 11 — Stryzhen’, 12 — Seym, 13 — Ubid’, 14 — Doch, 15
— Mena, 16 — Bereza, 17 — Vleresoch, 18 — Snov, 19 — Zamglay, 20 — Stryzhen’ (2), 21 —
Bilous, 22 — Vzdvizh, 23 — Staruha, 24 — Smolyanka, 25 — Oster, 26 — Znobivka, 27 —
Rogozna, 28 — Golovesnya, 29 — Osota, 30 — Smolyanka (2), 31-39 — Desna, 40-41 —

Upstream Dnipro.
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The model results show that diffuse sources dominate for nitrogen
and phosphorus loads (Figure 1). Nitrogen loads from agricultural
lands equal 53% in the Desna basin and involve 22% background and
78% anthropogenic parts (Figure 2). Phosphorus loads from
agricultural lands equal 75% in the Desna basin and involve 7%

background and 93% anthropogenic parts (Figure 3).
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Fig. 2. Nitrogen loads from the agricultural diffuse sources of the Desna and
the Upstream Dnipro basins. TN background — background total nitrogen
loads from agricultural lands (agricultural lands replaced by pasture — no
tillage, no fertilizer), TN agriculture — surplus of agriculture practices (crops,

tillage, and fertilization)
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Fig. 3. Nitrogen loads from the agricultural diffuse sources of the Desna and
the Upstream Dnipro basins.
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Fig. 4. Contribution of point and diffuse sources to the formation of
concentrations of total nitrogen (TN) and phosphorus (TP) in the first-order
tributaries of the Desna river basin.
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Conclusions
We implemented the process-based eco-hydrological SWAT model to
calculate in-stream concentrations of TN and TP at the first-order
tributaries of the Desna river basin. TN and TP background
concentrations varies from 0.2 to 7 mgN dm=3 (mean — 1.3 mgN dm?3,
median — 0.76 mgN dm3) and from 0.01 to 1.05 mgP dm3 (mean — 0.1
mgP dm3, median — 0.08 mgP dm-3), respectively. For the Desna river,
the estimated background concentrations equal 0.16 mgN dm3 and
0.01 mgP dm™ for TN and TP, respectively.
To reduce nutrient enrichment, erosion-protective measures and
smart-fertilization farming should be applied in agriculture along with
proper treatment at municipal waste-water plants.
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