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Concentration and Source of Dissolved Organic Carbon in Snowpits of the

Tibetan Plateau
YAN Fang-ping'®, KANG Shi-chang'* , CHEN Peng-fei*®, BAI Jian-kun*, LI Yang™, HU Zhao-fu'"’, LI Chao-

liv*"
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Abstract: Snowpit samples of three glaciers ( Laohugou NO. 12 Glacier ( LHG), Small Dongkemadi Glacier on Mount Tanggula
(TGL) and East Rongbuk Glacier on Mount Everest (ZF) ) in the Tibetan Plateau were collected. Concentrations of DOC and major
ions were analyzed. The results showed that average DOC concentrations of the snowpits of LHG, TGL and ZF were (250.30 +
157.10), (216.92 +142.82) and (152.50 +56.11) pg-L™", respectively. DOC of TGL and ZF accounted for large parts of total
values of DOC and ions. Correspondingly, DOC of LHG accounted for small part (only 5% ), because LHG was located at north China
and intensively influenced by natural mineral dust, which caused high concentrations of Ca’* ('the highest value could reach 5299. 18
pg+L™") and consequently low percentage of DOC of snowpit samples. Correlation and PCA analyses were used to study the sources of
DOC. DOC was significantly correlated with Ca®*, Mg**, K* and SO} . Additionally, PCA further indicated that the main potential
source of DOC was the natural source of mineral dust. Meanwhile, anthropogenic pollutants (e. g. biomass, fossil combustion and
agricultural related pollutants) could also not be ignored. Moreover, the carbon depositional fluxes of three snowpits were roughly
estimated, and the values of LHG, TGL and ZF snowpits were 189.23, 132.76 and 128.44 mg-(m*-a) ~', respectively, which
played a significant role in the carbon cycle in this region and was also helpful for the study of glaciers fluctuation.
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sites of the Tibetan Plateau
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Table 1  Location information of the selected snowpits of the Tibetan Plateau
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Fig. 2 Average DOC concentrations of selected snowpits
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Fig. 3 Percentages of DOC and major ions of snowpits
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Fig. 4 Variations of DOC and some ions concentrations in the snowpits of LHG and ZF with depth
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Table 2 Correlation analysis of DOC and major ions at selected snowpits
1PN ' cl- S03~ NO; Na* NH, K* Mg>* Ca®*
DOCy 6 0.41 0.63° 0.20 0.62° 0.14 0.77** 0.84% " 0.81%*
DOCyg, 0.94"" 0.98" 0.88" 096 * * 0.84" 0.96" " 1.00" " 0.96" "
DOCp 0.44 0.42 0.43 0.50 0. 64 0.71" 0.59 0.84""
1) # = FIRAE 0. 01 KPLFMI; = FIRTE 0. 05 KFRFHIK
*3 BESERETHDOC 5XEBEFRERE PCA i)
Table 3 Principal Component Analysis (PCA) of DOC and major ions concentrations at selected snowpits
b LHG ZF
eIty
PCAL PCA2 PCA3 PCAL PCA2 PCA3
DOC 30.50 76.0 48. 40 89. 80 -9.40 33.60
Cl- 95.20 19. 60 0.20 44.20 83.20 32.70
S02- 78.50 36. 60 -0.60 84.30 12. 10 44.00
NO; 17.50 87.50 -2.60 20. 30 29.20 91.90
Na* 92. 80 23.70 21.70 57.40 79.70 15.00
NH,* 21.50 14. 80 93.10 86. 50 11. 80 -37.80
K* 31.60 88.30 19. 80 86.70 37.50 -9.50
Mg?* 60. 50 62. 40 16.90 93.90 18.90 -19.20
Ca®* 88.50 24.90 24. 60 90. 20 7.00 12. 80
1t 64.79 14. 15 9.49 64.92 18.98 9.33
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