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Abstract: This study intends to find out the evolutionary mechanism of groundwater geochemical field and
groundwater cycle in the Yongding River alluvial fan of Beijing. Based on the horizontal distribution of
geochemical characteristics and groundwater evolutionary process in typical profiles, the authors have reached the
following conclusions: 1) From the recharge area to the discharge area of Yongding River alluvial fan, different
zones of groundwater chemical types can be recognized. The chemical type of phreatic groundwater changes from
Ca-HCO; to Ca*Mg-HCO; and MgeNa-SO, while the type of deep groundwater changes from CasMgeNa-HCO;
and CaeNa-HCO; to Na-HCO; and Na-HCO;*SO,4. Groundwater with chemical types of Ca*Na-HCO;¢SO,,
Na¢Ca-Cl or Ca*Mg-SOy in the recharge area have been affected by human activities. In general, the distribution of
groundwater chemical zones is consistent with that of groundwater flow zones, especially in the unconfined and
moderate-deep confined aquifer. 2) The groundwater chemical field in different depths is affected by water-rock
interaction, which includes the dissolution/deposition of sulfate, silicate, carbonate and halite and the cation
exchange of Ca-Na and Ca-Mg. 3) From the recharge areas to the downstream discharge areas of the Yongding
River alluvial fan, the groundwater velocity decreases gradually while the amount of dissolution/deposition for
silicate, carbonate, sulfate and halite grows gradually. Therefore, the renewable velocity of groundwater decreases.
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Table 1  Statistical information of tested items of groundwater samples

it H TDS KT Na' Ca® Mg*” HCO,
Mt 24-2304 0.01~6.44 4.16-375.00 19.6~187,00 0.50~158.00 12.20~518.70

i 739 1.43 82.33 78.36 4224 357.82
MitmH A" S0 cr F Si0; CO,
MtEm 0.001~0.35 1.40~833.30 4.3~340 0.05-3.3 2.02~303 0-4.4

Bokics 0.17 114.94 79.12 0.65 16.67 1.61
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Fig.3 Chemical subareas of phreatic groundwater
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Table 3 Mass balance calculation results of different models on different simulation sections

#HEL #KAE A% A=A HMA #E8 AE  EHE COoxp) NaX MgX2 CaX2 X#AG H#HA

109-121 @ A 002 006 026 035 - -0.03 146 1059 -1.67 035 048 0.0028 —0.0079
@ 002 006 026 - 070 -0.03 146 1059 -167 070 0.3 0.0028 —0.0079

121-120 @ B 004 -116 -109 046 002 -001 -188 -688 -003 002 - -0.0049 0.0037
@ - 004 -116 -107 043 002 -001 -188 68 —003 - 002 -0.0049 0.0037

117-112 @ C 1152 1669 -009 -538 —082 -11.52 —43.74 0.04 -1062 531 000 0.0003 -0.0053
@ 1152 1669 009 —007 -1145 -11.52 -43.74 0.04 -1062 - 531 00003 -0.0053

120115 @ D 006 037 314 -459 002 -0.14 004 159 526 -263 - 00026 00253
@ - 006 037 051 067 -002 -014 004 159 526 - 263 00026 00253

11567 @ E 329 474 758 395 -1159 -328 -12.55 7.87 -143 072 - 00142 0.0085
@ 329 474 758 466 -~13.02 -328 -1255 7.87 -143 - 072 00142 0.0085
119-113 F 319 469 029 102 —411 -322 -1225 094 -073 - 037 00033 0.0279
11368 @ G —461 -669 069 216 -045 461 1742 1.16 - 634 317 - -0.0050 -0.0042
@ —461 -669 069 -101 589 461 1742 116 6.34 - =317 -0.0050 -0.0042

12-116 @ H 1287 1870 046 -548 -2.59 -12.89 —49.00 0.50 -10.19 510 - -0.0005 0.0007
@ 1287 1870 046 -038 -1278 -12.89 —49.00 0.50 1019 - 510 -0.0005 0.0007

11666 @ I 257 373 003 -092 -069 -257 -9.83 032 -148 074 - 00047 -0.0016
©) 257 373 003 -018 -2.17 -257 -9.83 032 -1.48 074 0.0047 -0.0016

H: ZPTYRFEERRUT OHEEERER, RERRTEFPHARTKPIRE, #4600 mmol/LH,0; “-" ZRFY

HRSMRR
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Table 4 Average groundwater velocity in different simulation sections
=i B& s v(m/d) V' (m/d) i@
109-121 A 0.023 0.023 e
- 121-120 B 0.0172 0.017 =i
120-115 { el 0.007 0.0088 HEittt
115-67 D 0.0107 Hedtt
R EA KR 119-113 E 0.0098 0.0091 He it
113-68 F 0.0085 i
117-112 G 0.0121 0.012 ®i
REREEKE 112-116 H 0.0085 0.0067 Heilt
116-66 1 0.005 04
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Fig. 6 The relationship between silicate transfer mass and groundwater velocity
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Fig. 9 The relationship between cation exchange transfer mass and groundwater velocity
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