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Distribution characteristics and influencing factors of iron-rich
groundwater in Xining City
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Abstract: Groundwater is an important water supply source in Xining City. Previous works have found that iron-
rich groundwater limits water development and utilization. However, few studies focus on the distribution
characteristics and mechanism of iron-rich groundwater in different types of aquifers in Xining City. Based on the

hydrochemical data of 144 groundwater samples, combined with the geological and hydrogeological conditions,
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the distribution characteristics and influencing factors of iron content in groundwater in different aquifers were
analyzed by methods of statistics and geostatistics. The results show that the exceeding standard ratio of iron in
groundwater of unconsolidated sediments aquifer (Area 1) is 27. 85%, which is 1. 6 times and 2. 7 times higher
than that of clastic rocks fissure-pore aquifer (Area II) and bedrock aquifer (Area IIl), respectively. The
proportion of iron-rich groundwater (concentration greater than 0. 3 mg/L) in construction land area is
significantly higher than in areas with other land use types. The redox environment and human activities (such as
industrial wastewater, domestic sewage, and infiltration of iron-rich river water) may be the main factors affecting
the increase of iron content in groundwater in Area I. In addition to the redox environment, Agricultural nitrogen
fertilizer use and domestic sewage discharge are also important factors affecting iron-rich groundwater in Area II.
The iron-rich groundwater in Area Il is mainly controlled by redox conditions. On the regional scale, the
distribution of iron-rich groundwater presents in bands or spots along the river. The iron deposits releasing in the
primary strata and human activities (industrial wastewater) are the main source of iron ions in the shallow
groundwater in the study area. The migration and enrichment of iron in groundwater are mainly controlled by
redox conditions, and affected by the runoff condition, without relation to pH and salt effect. This study can

provide scientific basis for urban water environment management in Xining City and similar arid and semi-arid

areas.
Keywords: groundwater; human activities;
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Fig.1 Groundwater types, potential pollution sources and
sampling sites in Xining City
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Fig. 3 Groundwater quality and distribution characteristics of Fe in Xining City
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Table 1 Statistics of iron concentration in groundwater
Fefim i fE/(mg L)
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I X(n=79) 100.80 <0.01 2.58 0.09 480.46 27.85

I X (n=23) 3.09 <0.01 0.41 0.01 238.71 17.39

HK M X (n=40) 0.85 <0.01 0.12 0.04 148.42 10.00
VX (n=2) 0.09 <0.01 0.04 0.04 148.42 0.00

X (n=144) 100.80 <0.01 1.52 0.05 609.17 20.83

HhFK L)1) | KT (n=27) 2.04 0.04 0.76 0.68 72.64 77.78

TE: M GE T Fe iR AR, ARA L LLO. 705 H R ot it Bt o

B 25 (0] B 0 = D s M K R RRAE, U 22 AR
IR AR RN, NG B % R KAk 24 4 A R e 5
+ R 2SR DA OC™, A 4. 185 0, AR T IX Y
AV, MR KA LB, A 34.48%, K H)
FH b & Bk R K IR Z, 8 33.33%, 43l S 4% FH b
B KB 177 A5 R0 171 A%, T I IXOR X A )
FH M A e BE e R K, BB T KR A L E 32
I BOR SR Bl 5 ), N 2T Bl B R . A T IXC A
MNIX R A b A & kR K, EL 4 3 R 26.32%
F110.27%, T IX ok i i R 22, 3 Bk b R K LE 81 4%
I IX /55 HY 16.05%, 136 BH A 2535 sl (FRAE i it ) % 11X
Hth T KR R RS e VXl TRAE
B Hb R KRR SRR R (241), H Fe R W E/NT
0.3 mg/L, SCAME/ . EAKTE, 75T T2 T KL
I —T2E7K 3, K BT B A A by, e 4k N 7K 2% 43
ATAE T DX v, I 3t 7 0 S22 2 PR s B etk 43 A (81 3) o

100 ¢ o I X P ZEALER k)2
s X T IX: 2R R K2
7 MK S K2
w 10F — MK KR A
g 0 x O
1/ o * *
2]
m‘ﬁ [ o * — o *
i
2 0.1
<
5
= 0.01 % =
KX X'E 2 2'8 28 =
- = BE/E E EE E E K
X ZE KK B IKE
rE R R TOR
i IIX X X

B4 FRELBXAELF ALEEM TP Fe RERES
Fig. 4 Groundwater Fe distributions in different aquifers and
different land use types in the study area
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