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Table 1 Statistics of the geological hazards in the Longquanshan urban forest park, Chengdu
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(modified from Su Peidong et al. , 2014 ; Zhang Xiaolin et al. ,
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Table 2 List of the main gas-bearing tunnels through the Longquanshan urban forest park, Chengdu ( after Su Peidong et
l. , 2014; Zhang Xiaolin et al. ,2019)
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Table 3 Gas determinations of the borehole samples collected around the Sandawan anticline
SRS SARRES -1 SR A2
A = 0, (102 mol/mol ) 18.30 15.25
A K N, (10 mol/mol ) 80. 54 81. 80
Bk CH, (10 mol/mol ) 0.42 1.62
i C,Hg (10 mol/mol) <0.01 <0.01
[ C;Hg (102 mol/mol ) <0.01 <0.01
= s €0, (102 mol/mol ) 0.08 0.71
HoE (10 mol/mol) 0. 66 0. 61
x4 REHMTKKEESEH
Table 4 Hydrochemical parameters of the shallow groundwater
pH K* Na* Ca2* Mg * cr s0,* HCO;" NO;- TDS
To 4N mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
RRME 8.43 8.61 63. 46 256. 00 49.13 209. 43 186. 44 902. 80 186. 60 972.00
fe/ME 7.23 0.15 5.30 52.17 7.75 2.77 0. 00 186. 79 0. 88 182. 30

SH(E 7.74 1. 40 19. 10 123.79 27. 81 20. 20 46. 46 461. 88 42.79 488. 63
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Table 5 Quality assessment of the shallow groundwater in individual real-time monitoring points
P DDJC-02 DDJC-03 DDJC-04
6 H 7H 8 H 6 H 7H 8 H 6 H 7H 8 H
F-HIE 389. 67 397.62 397.3 1267.52  1330.76  1162.56 1758.7 1502.03  1375.52
EANE RME 392.02 410. 59 406 1279. 67 1420.89  1219.38 1761. 1 1781.5 1590. 77
(ppm) i/ MHE 387. 66 384. 68 389.95 1262. 71 1238. 87 1149.46  1756.97  1024.75 651. 99
AR 4.36 25.91 16. 05 16. 96 182. 02 69. 92 4.13 756.75 938.78
FHME 467. 44 476.97 476. 58 1520. 47 1596. 33 1394.57  2109.68  1801.78 1650. 02
TDS RRME 470.25 492.52 487.02 1535.05  1704.45  1462.72  2112.55  2137.03  1908.22
(ppm) /MY 465. 02 461. 45 467.77 1514.7 1486. 1 1378. 85 2107. 6 1229. 25 782. 1
i 5.23 31.07 19.25 20. 35 218.35 83. 87 4.95 907. 78 1126. 12
F-H1H 15. 69 23. 4 29. 62 54. 14 76. 46 40.12 87. 49 49. 45 34,38
fEERAR ITNE] 17.89 29.53 32.84 99. 43 83.77 77.91 95.56 95. 89 99. 08
(mg/1) F/ME 12.67 15.3 26.95 3.6 65. 88 0 84.25 4.12 0. 67
gl 5.22 14.23 5.89 95.83 17. 89 77.91 11.31 91.77 98. 41
A 58.98 69. 48 79. 74 1161.15  1111.18  1088.85  2270.18  1985.94  1898.29
AT KME 65.5 75 82 1315.5 1190. 5 1124.5 2311 2404. 5 2355
(mg/1) e/ ME 54.5 61 76 1064 1012 1050 2219.5 1297.5 802.5
gl 11 14 6 251.5 178.5 74.5 91.5 1107 1552.5
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FHME 3360.75  2167.4  1953.91 17.91 18.65 1.26 0.1 0.15 0.25
BT BRME 4854.55  3094.2  2370.65 34.55 27.15 5.4 0.1 0.35 0.5
(mg/1) F/ME 1965.9 1225.1 1432.75 13. 4 6. 85 0.45 0.1 0.1 0.1
Bl 2888.65  1869. 1 937.9 21.15 20.3 4.95 0 0.25 0.4
FEHE 5.34 7.89 11. 34 0.11 0.09 0.12 0.16 0.76 0.69
THEE SENEN 6.96 8. 84 13.19 0.12 0.1 0.14 0.19 6.29 6.36
(NTU) H/ME 3.85 7.13 8.83 0.1 0.08 0.09 0.15 0.15 0.24
gl 3.11 1.71 4.36 0.02 0.02 0.05 0. 04 6. 14 6.12
SFHE 7.02 7.06 7.1 6.7 6.77 6.6 6.98 7.03 7.06
BoRME 7.03 7.08 7.12 6.75 6.91 6.63 7 7.17 7.25
o f/ME 7 7.04 7.08 6. 67 6.62 6.58 6.96 6.97 7.01
A2 0.03 0.04 0.04 0.08 0.29 0.05 0.04 0.2 0.24
F 6 WM SH AT KEREIEN
Table 6 Quality assessment of the shallow groundwater in collected water samples
P DDJC-02 DDJC-03 DDJC-04 DDJC-05
ox TE 2 S C /S| BRI AR S I T S T BREAEEl
(gL A AL J & x J
N A J & J J
FEMUE/NTU® x & & &
PRI P UL pn ¥ & &
PH 8.32 I 8.15 I 8. 11 i} 8.2 I
SREE/ (mg/L) 246.7 I 315 m 1327 \Y 303.2 m
Vgt S S A/ (mg/L) 363. 1 II 425.9 II 1971 I\ 423.1 II
AR EL/ (mg/L) 12. 89 I 84. 46 I 264.5 \Y 86. 04 I
AP/ (mg/L) 6.99 I 14. 68 I 1274 \ 15. 41 I
B/ (mg/L) <0.06 I <0.13 I 0. 46 I\ <0.15 II
i/ (mg/L) 0.63 x10° I 3.6 x10% 1 0. 5598 v 8.9 x10%* I
#i/(mg/L) 2.8 x10* I 4.6 x10* 1 0. 00252 I 7.4 x10* I
B/ (mg/L) 56.25 x 107 I 9.83 x10° I 0. 06025 Il 6.54 x10° I
FEAH/ (mg/L) 2.78 | 2.78 I 9.03 v 4.17 \Y
HA/ (mg/L) 0.026 Il 0.19 [} 0.127 i} 0. 006 I
A/ (mg/1) <0.02 m <0.02 m <0.02 m <0.02 m
1/ (mg/L) 46. 85 I 31.5 1 219.4 v 31. 41 I
RS ER/ (mg/L) <0.01 I <0.01 I <0.01 I <0.01 I
MR ER/ (mg/L) 25.68 I} 16. 41 I 68.72 Vv 17 I
FALH/ (mg/L) <0.05 I} <0.05 I <0.05 m <0.05 |
FALH/ (mg/L) 1.23 \Y 0.32 I 0.257 I 0.31 I
e/ (mg/L) 45.9 x107 I 8.3x103 1 0. 3989 I\ 3.3x103 I
K/ (mg/L) <4 x10% I <4 x10% I <0. 00004 I <4 x10% I
fil/ (mg/L) <3x10% I <3x10% I <0. 00003 I <3x10% I
fifi/ (mg/L) <1x10? I <1x10? 1 <0. 00001 I <1x107 I
4/ (mg/L) 0.33x10° 1 7.8 x10* I 0. 00063 I 1.8 x10* I
% (7541)/ (mg/L) 0.18 x10° I 2.2x10% 1 0. 00035 I 2.6 x10%* I
#/ (mg/L) 0.31 x10° I 3.1<3x10* I 0. 00061 I 3.4 x10* I
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Environmental geology of the Longquanshan urban forest park, Chengdu,
Sichuan

GUO Ziqi', LI Shengwei', WANG Donghui', LI Hongyan’, WANG Dewei', SONG Zhi',
GU Hongyu'

(1. Chengdu Center, China Geological Survey, Chengdu 610081, Sichuan, China; 2. Sichuan Institute of
Geological Survey, Chengdu 610081, Sichuan, China)

Abstract; The present paper gives a detailed examination on the environmental geology of the Longquanshan urban
forest park in Chengdu, Sichuan on the basis of the previous results and analytical data of the selected samples in
this study. On the whole, the Longquanshan urban forest park has good geological conditions, and the overall
planning schemes of the urban forest park are suitable for the geological conditions of the Longquanshan area.
However, particular attention should be drawn to the geological hazards developed in local parts, gas accumulation
in shallow underground spaces and local groundwater pollution. The geological hazards consist dominantly of small-
scale landslides, collapses and unstable slopes developed in the coral part of the Longquanshan anticline and fault
zone. The construction of tourist roads and recreational facilities should steer clear of the above-mentioned
geological hazards. The advanced geological forecasting, monitoring of gas concentration and ventilation, and fire
source control should be strengthened in the construction of underground engineering projects. The underground
water types include the HCO,-CaMg type and HCO,-Ca types. Affected by the human pollution, the total hardness,
ammonia nitrogen and chlorides in the shallow underground water in local parts are all out of standard. It is
suggested that much attention should be given to the management and control of groundwater utilization and
ecological environmental protection in the key areas of the Longquanshan urban forest park.

Key words: urban forest park; environmental geology; geological hazard; shallow gas; underground

water pollution



