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Fig. 1 Historical variations of NO,” and NH," concentrations
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o

from ice cores retrieved from the Tibetan Plateau. Ice core
data for Guliya, Dunde, Puruogangri, East Rongbuk amd
Dasuopu glaciers were cited from National Tibetan Plateau
Data Center (http://data. tpdc. ac. cn/zh-hans/) ; Muztag
ice core data from Reference [42]); Gladaindong ice core
data from Reference [43]; Qiangtang Glacier No. 1
ice core data from Reference [ 15 ]
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Fig. 2 Spatial distributions of nitrogen concentrations for DIN (a), NO,-N (b), and NH,*-N (c) from glaciers in the Tibetan
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Fig. 3 Correlations among the glacial DIN concentrations (ng*g™), elevations (m a.s. 1. ) and Ca** (ng-g™)

from surface snow of Muz Taw glacier (Data cited from Reference [46])
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Table 1 Estimation of DIN export from glaciers in the Tibetan Plateau
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Fig. 4 A sketch map of N cycling on the land surface of the Tibetan Plateau under the influence of glaciers
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Research progress on nitrogen records from glaciers in the Tibetan Plateau

ZHANG Yulan'?, KANG Shichang'?, SHI Guitao™*, DU Wentao'

(1. State Key Laboratory of Cryospheric Science , Northwest Institute of Eco-Environment and Resources, Chinese Academy of Sciences ,
Lanzhou 730000, China; 2. CAS Center for Excellence in Tibetan Plateau Earth Sciences, Chinese Academy of Sciences , Beijing
100101, China; 3. Key Laboratory of Geographic Information Science (Ministry of Education) , School of Geographic
Sciences, East China Normal University, Shanghai 200241, China; 4. State Key Laboratory of Estuarine and
Coastal Research, East China Normal University, Shanghai 200241, China)

Abstract: The glaciers in the Tibetan Plateau has been experiencing rapid retreat during recent decades, which
may significantly influence the regional climate change and biogeochemical cycles. As an important nutrient mat-
ter, the role of nitrogen in the ecosystems has caused many attentions. The migration and transformation of nitro-
gen components from glaciers are the important linkage of nitrogen cycle in cryospheric regions. Based on the
glacier nitrogen (including total dissolved nitrogen, NO,”, NH,") studies in the Tibetan Plateau, this paper syn-
thesized the different trends of historical nitrogen variations from ice cores in different regions, which indicated
the potential impact of anthropogenic emissions from Asia. We also illustrated the spatial distribution features of
dissolved inorganic nitrogen from glaciers, which showed high level in the northern Tibetan Plateau, and vice
versa. Based on the collected data of glacier mass balance, we estimated the export of nitrogen from Tibetan gla-
ciers under climate change. The results revealed that the annual average dissolved inorganic nitrogen can reach
to about 4 700 t+a™'. Upon to the present studies and understandings, we also provided the perspectives on fur-
ther research on glacial nitrogen. In future, studies on the dissolved organic nitrogen and nitrogen isotopes
should be strengthened. The transport and transform of nitrogen from the glacier melt and their impact on the ni-
trogen cycle in the cryospheric regions of the Tibetan Plateau should also be focused.

Key words: glacier; ice core; nitrogen records; climate change; cryosphere
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