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Abstract: To deeply understand the nitrogen cycling process in alpine forest small watersheds in the northeast of the Tibetan Plateau,
the throughfall, soil water and surface runoff at two alpine forest sites in Datong and Huangyuan in the Hehuang Valley in the Tibetan
Plateau were studied from April to September 2022. The concentration and flux of dissolved inorganic nitrogen (DIN) were
monitored, and the distribution characteristics of nitrogen and oxygen (N and O) isotopes of nitrate (NO; ) along the hydrological
path (from throughfall to soil water and then to surface runoff) was analyzed via stable isotope technology. The results showed that
the average nitrogen deposition in Datong and Huangyuan (3.60kg/(hm>a)) was higher than that in the Tibetan Plateau
(2.94kg/(hm2'a)), and the nitrogen deposition in Huangyuan (4.17kg/(hm2-a)) was higher than that in Datong (3.02kg/(hm2-a)). The
average concentration of NO;~ in soil water at the two alpine forest small watersheds was 5.78mg/L. The average 8'°0-NO;
((—1.54£9.77)%o) in soil water was lower than that in throughfall ((74.2+0.01)%o.), indicating that nitrification occurred in alpine
forest soil. Over 90% of the NO; in soil water was from soil nitrification using the end member model analysis, and the remaining
approximately 10% might be came from atmospheric deposition. The average concentration of NO; in surface runoff at the two
alpine forest small watersheds was 5.73mg/L. The 8'*0-NO;~ and 8'°N-NO;" in surface runoff were enriched along the growth trend
of 1:2, indicating that a denitrification process occurred in surface runoff. The 8'°N-NO;™ and §'®0-NO;” in the Tibetan Plateau
alpine forests decreased from throughfall to soil water, and then increased from soil water to surface runoff.

Key words: Tibetan Plateau; nitrogen deposition; nitrate; nitrogen and oxygen isotopes; alpine forest
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