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Abstract: Geothermal activity is an important form of earth degassing, which is frequently accompanied by a large number of
greenhouse gas emissions. Taking Mapamyum of non—volcanic geothermal region in Tibet as a study case, the authors evaluated the
degassing flux of geothermal soil CO, based on the Fick's law of diffusion. The results indicate that the soil CO, degassing flux is
from 0.167 to 0.771 kg /(m’- a), while the fumarole CO, degassing flux is from 2.054 to 7.877 kg/(m’- a) which is 18.9 times that of
the soil; Compared with global volcanic soil (0.001 ~ 2.25 Mt/(km’- a), the soil CO, degassing flux is significantly lower in value but
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larger than the Alpine grassland ecosystem soil CO, emissions in the Tibetan Plateau (187.46 g(m’a) ')). Combined with tectonic

setting, the authors evidently hold that CO, in the geothermal system is mainly derived from magma degassing and hydrothermal

fluid with walk rock alterations such as feldspathization. The low zone of soil CO, degassing flux is constrained by the poor

permeability clastic sedimentary cover.
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Table 1 Concentrations of CO, at different heights from the soil surface

fig/em TI T2 T3 T4 TS5 T6 T7 T8 T9 TIO TI1 TI2 TI3 TI4 TI5 TI6 T17 TI8 TI9 T20 T}
0 3370 233 1842 389 284 442 731 818 216 209 238 959 289 225 387 584 469 225 1269 1092 714
10 1355 212 1761 372 231 380 761 803 208 211 234 554 252 213 267 391 352 213 520 561 493
20 861 241 1669 340 221 321 669 632 209 196 225 414 232 215 240 361 356 215 461 475 428
30 653 196 708 300 221 313 490 461 215 195 231 428 221 214 236 342 283 214 339 376 332
40 502 194 595 272 217 299 431 364 203 190 227 358 218 223 229 299 250 223 300 335 296
50 372 192 684 260 201 279 372 338 198 187 222 286 227 226 228 275 246 226 307 287 28I
60 296 199 723 247 213 292 341 297 189 194 218 282 228 223 221 243 233 223 262 296 271
70 273 189 422 229 197 298 310 276 183 191 209 242 232 228 226 233 231 228 242 252 245
80 243 193 311 209 211 298 255 248 198 198 211 247 246 225 223 228
90 227 183 254 195 203 245 231 252 205 191 205 250 217 231 220 224

55,CO, 208 187 212 183 184 255 225 206 183 183 196 218 226 225 217 230 225 186 210 207

YEEEEZ 316 5 163 21 10 19 51 61 3 3 74 6 0 17 35 47 0 108 88 52
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Table 2 Concentrations of CO; at different heights from
the soil surface with jet hole

P B /em Pl P2 P3 P4 P5 P6 T
10 2218 2777 2080 5712 5581 6734 4184
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25 1202 1998 1532 2612 2785 5561 2615
30 1016 1712 1428 1872 2390 4735 2192
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45 654 1151 966 422 950 3012 1193
50 575 889 867 369 708 2474 980
55 537 678 612 312 629 2022 798
60 635 575 493 286 524 1869 730
65 537 517 449 267 541 1312 604
70 463 463 440 231 452 98 506
75 406 406 433 225 367 667 417
80 374 374 420 218 312 431 355
85 297 297 306 238 289 251 280

b 128 165 118 365 353 432 260

(10%/10cm)
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Table 1 Saturation indices of minerals in springs water (n=15)

febs WAE AH SCH JIfA ARA EKEE AYE SiOa) HAM HHEA WA logPCO,

M 388 402 -128  -1.16 -185 001 026 -064 -691 -487 -168 259
KM 264 257 075 0.85 111 074 117 -0.09 5.55 137 996  -0.57
P -3.09 <314 003 015 007 042 075 -032 -1.13  -143 378 -177
FrdEZE 031 033 049 049 080 019 024 014 319 18 301 067
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Fig.5 HCO;’an(in(;”C of the g::othermal springs W= BRSE IR IR RIS T LA g
m ifl%%}Ji‘
4800 r
4700
4600

s = +
g) PHAEIX DT +7T +
B e SRR N 2
RoKE® T LR
ottt
+T 4T+ T4
+ .t ++ N ++:’

B s B =] N L, B

[ 6 IR G SRR E
I35 MU R VU, 20 DU B2 3— A6 A 4—IBUSEE KRS S— KB 1); 6—Wi2; 7—RKAREK; 8—ABRIKIZFE I )
Fig.6 Schematic diagram of the geothermal system
1—Quaternary sediments; 2—Sandshale interbeds; 3-Granite; 4-Rhyolitic tuff; 5—Migration direction of hot water; 6—Fault; 7—Precipitation;

8—Migration direction of the infiltration cold water
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