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Abstract: Rivers release large quantities of greenhouse gases into the atmosphere which is an
important link in the material cycling and energy flow of terrestrial ecosystems. Mountainous rivers
are ‘hotspots’ for greenhouse gas emission but the release of CH, and N,O from those rivers has
been less documented. To explore the spatio-temporal distributions and related controls of CH,
and N,O in middledarge plateau rivers the seasonal variations of CH, and N,O in tributary and
main stream of the Yarlung Tsangpo River were examined. The results showed that the ranges of
CH, and N,O concentrations in the Yarlung Tsangpo were 2.3-864.9 and 8.2-23.7 nmol * L™’

respectively. There was no significant difference in CH, concentrations between low-low and
high-flow periods ( P=0.112) but the N,O contents were higher in low-low months than in
high-flow months ( P=0.017) . River water discharge and water temperature were the major fac—
tors controlling the dynamics of CH, and N,O emission respectively. The release rates of CH,
and N,O in the Yarlung Tsangpo River ranged 4.3-11.1 mg C * m™ » d”' and 0.16-0.37 mg N *

m~ «d”" respectively. The emission amounts of CH, and N,O in Yarlung Tsangpo River system

were 1.88-4.59 Gg C + a™' and 0.07-0.16 Gg N * a™' accounting for 1.25%0—3.06%0 and
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2.17%0—4.96%o of global river estimations respectively. The evasion of CH, and N,O in moun-
tainous rivers need further detailed studies which may revise the global estimation of greenhouse

gas emission.
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Fig.1 Sampling sites of CH, and N,O gas in the Yarlung Tsangpo River
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2.3 N,O

8.2~21.3
10.9~23.7 nmol * L™ 13.5 15.5

1
Table 1 Statistical results of water temperature and dis—
solved oxygen

(<) 82 . .197, 143 9.6 199 . 137
DO(mg * L) 58 100 7.0 61 104 7.1

2 N CH,.N,O0
Table 2 Sampling location and concentration of CH, and
N,O

CH,( nmol * L™1) N,0( nmol * L™}

(em)
(N (°E)
1 2915 29.28 9431 125.2 137.0 103 202
3 2985  29.11 93.45 16.8  303.2 100 21.3
5 3059 29.07 92.93 17.5 2873 102 19.6
6 3555 29.27 9154 1942 554 10.7 8.2
11 4457 2932 85.17  487.2 2245 15.7 129
15 3951 29.18 87.67 23 404 10.7 114
17 3874 29.37 88.12 615 644 124 112
19 3812 2934 89.19 107.9 864.9 11.8 119
21 3702 29.32 89.93 713 278.6 10.7  10.1
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29 709 29.44  95.41 112 313 99 118
2 2943 29.12 93.87 352 1537 126 237
4 3003 29.00 93.32 12.1 3419 11.8 235
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9 2736 29.71  90.87 10.7 1383 11.3  18.8
10 4477 29.33  85.15 4443 381.6 135 144
12 4626  29.34  86.46 294 39.6 149 132
16 3950 294 87.95 59.5 369 125 109
18 3865 29.45 89.10 26.8 859 13.1 147
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24 2913 29.52 9443 1363 248.1 11.8 12,6
25 2362 29.99 94.88 1954 156.5 11.9 122
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28 2746 29.71 9559  101.2 875 156 153
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3 CH,
Table 3 CH, exchange rates between water-atmosphere in—
terface in Yarlung Tsangpo River and other global rivers

( ) Fey 4
(mgCem™-d)
43~11.1"
11.9 (Quet al. 2017)
13.6 (Qu et al. 2017)
43.2 (Qu et al. 2017)
Stream ( interior Alaska) 7.7 ( Crawford et al. 2013)
Indus 2.4 (Qu et al. 2017)
Tennessee 9.9 ( Jones et al. 1998)
Manitoba 80.8 ( Louis et al. 2000)
( Finland) 26.0 ( Huttunen et al. 2003)
Ontario 134.8 ( Baulch et al. 2015)
( Scotland) 176.2 ( Hope et al. 2001)
*
4 N,O

Table 4 N,O exchange rates between water-atmosphere in—
terface in Yarlung Tsangpo River and other global rivers

( ) F,\JZO
(mg N m2ed)
0.16~0.37"

0.07 (Qu et al. 2017)

0.18 (Qu et al. 2017)

0.34 (Qu et al. 2017)
Neuse River 0.36 ( Stow et al. 2005)
Indus 0.13 (Qu et al. 2017)
Hudson River 0.16 ( Cole et al. 2005)
Amazon basin 0.27 ( Richey et al. 1988)
Tamar 0.27 ( Law et al. 1991)

1.64 ( Wang et al. 2007)
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