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Fig. 1 Location of sampling sites and groundwater contour map
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Tab.1 Range of upper, middle and lower reaches of Lalin River and sample number

B i T/ km Hhg H KRB/ m HuZe K/ A H R KA
L JE A L % e R 4 126. 1 X 10~ 20 3 9
rhiie 1Fa) BH 8 2= A2 ] 121. 4 k% 5~ 30 3 50
T AR ABLR 202.5 TR 15~ 40 3 12
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FEHHCOs * CkCa* Na I HCO+Ca* Na %Y,
R /KA HCOs™ <S04™ \NO3:™ Cl” P 8k &
I3 BN 102 9. 44 7.48 5.50 2 mg/L, FH & T
HCOs ™ FimikIE &, BHE T Ca™ Al Na® A X5 &
bV K o SREE YU 0 078~ 2 645 Mg/ L( A
0 735 Ho/ L), AHXH LR P78 R
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Tab.2 Rare earth element mass concentrations in surface water and groundwater samples of Lalin River basin
IKFE LA SREE/(Hge 17 ') LREE/(Hge L™ ') HREE/(Hge L™ [La/ Yb]y [Er/ Nd]x Fu/ Eu” Cel Ce*
i 0. 492 0.418 0.073 1.022 0.932 2.534 0.513
Hh K i 0.815 0.712 0. 104 1.224 0.819 3.088 0.755
T 0.387 0.335 0.052 1. 105 0.957 6.520 0.751
ot 0.735 0.623 0.112 1.234 1.212 19.992 0.279
HRK whiE 0.351 0.259 0. 052 0.510 3.181 34. 008 0.557
T 0. 090 0. 080 0.010 2.087 2.023 82.135 0. 300
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Fig.2 Distribution of rare earth element mass concentrations in the groundw ater
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Fig. 4 Comparison of NASC-normalized rare earth elements patterns between the surface water and groundwater in the upper(a),

middle(b) and lower(c) reaches from Lalin River basin
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FAXSE R AL, A YIS Eu IEFE MR Ce
B FRAAE, S AR B A VAR U R AR B OB
KA M KA MR 2 i K Eu 1 7% 1 =
A E, Ce i 7% 5 pH EHMIRE LA A K.
R K Eu F1 Ce 59 BINLIAI SR A f7 T3k — 28
RN,

(3) $z AR 8 R K e R R T 3R 32 D
LnCOs* Fl Ln( COs) 2~ TEASAAE, BEARVLER 25 35,
LnCOs* f1 L™ B RS, In(COs).” B LTHE
#opH EHAE S 3 1 REE &Y LA HE
K, M LI R SRR & TR R R L S ) R i
BT Ui B A o0 AR NS AR EE R
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Mass concentrations and patterns of rare earth elements in groundwater of Lalin River basin
WANG Huiqun'?, HU Bin**, TENG Yanguo'?,ZHAN Yanhong"?,ZHAT Yuanzheng' >
(1. College of Water Sciences, Beijing N ormal University, Beijing 100875, China; 2. Engineering Research Center of
Groundw ater Pollution Control and Remediation, Ministry of Education, Beijing 100875, China; 3. K ey Laboratory of
Drinking Water Science and T echnology , Research Center for Eco Environmental Sciences, Chinese Academy
of Sciences, Beijing 100085, China; 4. University of Chinese A cademy of Sciences, Beijing 100049, China)
Abstract: To understand the geochemical characteristics of rare earth elements ( REE) in groundwater of Lalin River basin, the
rare earth elements in the regional groundwater system were studied through rare earth element mass concentration testing and
North American Shale Composite (NASC) normalized analysis. The distribution characteristics of REE speciation along the
groundwater flow path were studied using PHREEQC software modeling. The results showed that: the total amount of rare
earth elements ( XREE) in the groundw ater of the Lalin River basin ranged from 0.030 to 2. 649 Bg/L ( mean value 0.328 Hg/L);
Light Rare Earth Elements ( LREE) is quite depleted, while H eavy Rare Earth Elements (HREE) are relatively enriched, with
significant positive Eu anomalies and mild Ce negative anomalies; the REE in the groundw ater mainly existed in the form of Lir
CO3* and Ln(CO3) " ; along the regional groundw ater flow path, the groundw ater in Lalin River basin demonstrated the decline
of ZREE concentration and the increase of positive Eu anomalies. Furthermore, LnCO3* concentrations decreased and Ln
(CO3) 2~ increased respectively along the groundwater flow path; the formation of dicarbonate complexes of rare earth elements
was the main reason for the relative enrichment of H REE.

Key words: Lalin River; groundwater; REE; distribution pattern; Eu/Ce anomaly; REE speciation
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Quantitative analysis of runoff evolution and driving factors
in the upper reaches of Datong River
BAI Yanling, WANG Fang, LIU Yang

(State Key Laboratory of Simulation and Regulation of Water Cycle in River Basin,

China Institute of Water Resources and Hydropower Research, Beijing 100038, China)
Abstract: In the past 60 years, temperature, precipit ation, and potential evapotranspiration in the upper reaches of Datong River,
which is located in the Qilian M ountain area, the northwest edge of Qinghat Tibetan Plateau, have increased significantly, with
the synthetic effect of 50% glacial ablation, permafrost degradation, and 797 km” marsh degradation in the source area, annual
runoff depth increased with a trend of 6 0 mm/( 10 a) ; the base flow segmentation indicates that the total baseflow and its pro-
portion have both increased since the runoff abrupt change, T he base flow in August changed from the valley value betw een July
and September to the peak;a quantitative analysis of the driving factors of the increase in runoff is carried out by the climate
elasticity method based on the Budyko assumption. Compared with the base period, t he annual runoff depth changes by + 33 6
mm after the sudden change of runoff, and the increase in precipitation affects + 18 3 mm. The effect of evapotranspiration
change is — 3 0 mm, the effect of glacier melting on runoff increment is at most + 10 0 mm, and the remaining term + 8 3 mm
is the combined effect of frozen soil degradation and error terms. Due to the different influence mechanism and duration of each
element, the future hydrological situation is still unclear.

Key words: Qinghar Tibetan Plateau; Qilian M ountain area; Datong River; cryosphere hydrological process; climate change; rurr
off
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