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Modeling on gas hydrate formation conditions in the Qinghai-Tibet plateau permafrost
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Abstract  Based on field-investigated gas geochemistry and predecessors’ data such as the
permafrost ground temperature, thermal gradients within/below the frozen layer, the modeling
on gas hydrate formation conditions is conducted in the Qinghai-Tibet plateau permafrost. The

modeled results show that the permafrost characteristics generally meet gas hydrate formation
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conditions in the study area. Gas composition, temperature-related permafrost parameters (e. g.

permafrost thickness or its ground temperature and thermal gradients within / below the frozen

layer) are the most important factors affecting gas hydrate occurrences, whose variance may

cause the heterogeneity of gas hydrate occurrences in the study area. The most probable gas

hydrate is the kind of hybrid of methane and weight hydrocarbon gases (ethane and propane). In

the predicted gas hydrate locations, the upper gas hydrate occurrence depth may be around

several ten to more than one hundred meters and the lower depth may range from several hundred

meters to about one thousand meters and the thickness may reach several hundred meters.

Compared with Canadian Mallik permafrost, the Qinghai-Tibet plateau permafrost has similar

thermal gradients within / below the frozen layer and gas composition, except for relatively

thinner permafrost, still suggesting great gas hydrate potentials.
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Fig. 1 The predictive curve for gas hydrate

formation conditions in the study area

1—The thermal gradient curve within the frozen layer;

2—The thermal gradient curve below the frozen layer;
A—The gas hydrate formation curve when gas composition

is 96. 38 % CH, +2. 93%C, Hs +0. 69%C; Hg s
B— The gas hydrate formation curve when gas composition
is 99.20% CH, +0. 80 % Cs Hs.
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Table 2 The modeled results for gas hydrate

formation conditions in the study area
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Fig. 2 Characterization of possible gas

hydrate formation conditions
A—Gas hydrate curve with gas composition of 96. 38 % CH, +
2.93%CyHs+0.69%CsHg; 1, 2, 3, 1", 2', 3'—The possible
thermal gradient curve within / below the frozen layer. Gas hydrate
formation conditions are controlled by gas hydrate curve
and the thermal gradient curves within/below

the frozen layer (details are given in text).
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Table 3 The modeled features of possible gas hydrate formation conditions

HERAW AERTH KERER oo - . B K 4% 5
PR ;W;%ﬂ ;ﬁgﬁﬁ éﬁf;g BUM R L BOMARA BOMEMR BOMFER T
R PEmA B A m ) EEEm AREmM AREm TR
fHCC/m) fHCC/m) ) (m)
0.01 0.025 —1.00 100. 00 13.98 73.19 648.93 575.74
0.01 0.025 —3.00 300. 00 13.98 67.26 1002. 59 935. 33
0.01 0.051 —1.00 100. 00 72.98 73.19 244.58 171. 39
0.01 0.051 —3.00 300. 00 72.98 67.26 585. 44 518.18
g1
0.033 0.025 —1.00 30. 30 13.98 186. 57 447.99 261.42
0.033 0.025 —3.00 90.91 13.98 71.95 628. 20 556. 25
0.033 0.051 —1.00 30. 30 72.98
0.033 0.051 —3.00 90.91 72.98 71.95 217.88 145.93
0.01 0.025 —1.00 100. 00 113.76 — — —
0.01 0.025 —3.00 300. 00 113.76 127.00 882.32 755.32
0.01 0.051 —1.00 100. 00 138.70 — — —
0.01 0. 051 —3.00 300. 00 138.70 127.00 513.07 386.07
g2
0.033 0.025 —1.00 30. 30 113.76 — — —
0.033 0.025 —3.00 90. 91 113.76 — — —
0.033 0.051 —1.00 30. 30 138.70 — — —
0.033 0.051 —3.00 90.91 138.70 — — —

o SARGLE N 96. 38 % CH, +2. 93% Co Hg +0. 69 % Cs Hg ,

x SR 99. 20 CH, 0. 80 % Co He » — R EEIE R R SR &Y.

*4 FHEEZEFIRNMHEREMERASKEWELREEFEILL

Table 4 Characteristics of Qinghai-Tibet permafrost and other recognized onshore gas hydrates
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