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Temporal and Spatial Variations of Major Ions in Nam Co Lake Water, Tibetan

Plateau
GUO Jun-ming'*, KANG Shi-chang'*, ZHANG Qiang-gong' , HUANG Jie', WANG Kang'~’

(1. Key Laboratory of Tibetan Environment Changes and Land Surface Processes, Institute of Tibetan Plateau Research, Chinese
Academy of Sciences, Beijing 100085, China; 2. State Key Laboratory of Cryospheric Sciences, Cold and Arid Regions Environmental
and Engineering Research Institute, Chinese Academy of Sciences, Lanzhou 730000, China; 3. Graduate University of Chinese
Academy of Sciences, Beijing 100049, China)

Abstract: In order to investigate the temporal and spatial variations, sources, and major controlling factors of the major ions in Nam Co
Lake water, inshore surface water samples were collected at a fixed site (30°47.27'N, 90°58.53'E, 4718 m a.s.l. ) from 2006 to
2010, at the vertical profiles in the center of the lake in August 2009, and at both the vertical profiles in the center of the lake and at
the surface layers of different sites in the Nam Co Lake in October 2010. The results indicated that Na* was the dominant cation and
HCO,; was the dominant anion in the lake water. The concentrations of most ions were higher in monsoon seasons (June — September)
and lower in non-monsoon seasons, especially when the lake was frozen (January — April). However, the Ca>* concentration showed
a reverse trend of seasonal variations, namely, higher values in the frozen period and lower in monsoon seasons. Analysis of water
samples collected from the vertical profiles indicated that the concentrations of all ions except Ca’* increased with the depth in non-
monsoon seasons (e.g. October). The major ions in Nam Co Lake were mainly contributed by river input. There were a variety of
factors that influenced the temporal and spatial variations of the major ions in the Nam Co Lake, such as evaporation, precipitation, pH
values, etc. , among which, evaporation was the most important controlling factor, causing the increasing Na® concentration and

+

decreasing Ca>* concentration in the lake water.

Key words : Tibetan Plateau; Nam Co Lake; lake water; major ions;temporal and spatial variations
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Fig. 1 Locations of Nam Co Lake and the sampling sites

1.3 FEASCE T

WK BEf B2 B LI AT 7E v R F
T e DA 9 T R B AR Ak 5 i e R o S =
B b, BHES 28 B /] Y 1CS-2000 21
I SERL, FEIME Na® NH, Mg** .Ca®* K*
X5 FPES T BAES T 16S-2500 B T (0% 5E AL,
FEME F~C17 . S0;™ \NOy iX 4 FhEg+, {UawiR
ZVH <3% . BT AR A 9K B T Uk A
w R R AL ET, SRR T T 20 5%
40 35 ) B B 190 7K L BE A pH B 39 F1 ] HANNA @
HI98128 £ iR BTN . B /K St R 28 & WL I 7
PSR 14].



7 FRZEWIAE o TR AR 1K T A 2 T R I S AR

2297

PAAAEI K T NO; I NH, He B R TAL RS A
TRR ) MO AE G A TS, T HCOo, Al
CO;™ FFARMIR, LLBH PHES TV ¢ R Ak A AR 5] —
B R, DUERBE R R I Ah AT A BF 5 4
JBIHURBEGE R O 1 a AIESEILIN R, 40K
FEIBK S 08ME (pH {E7E 8.3 ~9.5 Z a4k, 1
HA9.3, HEARK122). RIEWT AR,

HCO; =CO; + H”

lg K, =-10.33
AW FE SEM B pH B, A%t HCO, 1 CO3~
O3 X5 o R R ER 1Y 90. 6% (86.3% ~99.1% )
M9.4% (0.9% ~13.7% )", X5 Zhang %' iy
WFFELE A — 2. BIA P 1 R I (total dissolved
solids, TDS) Fl| FH % &5 & & B A4

2 HR5ITR

2.1 FEAEE TN
1A IR, AR IK 528 A

T B B T R RN IR AR R . Na® > Mg
>K* >Ca’", BB FIRER/IMRK N, HCO, >
SO;™ >Cl™; Na* Al HCO; 433l Ak i i £ 5 FH
BRI, B, 98 KBS 5T K T A R 3 -
U R < X N S T Sy = = L O e S e
AP T AN [ X ek 2 J2 0 3 L) 1 RE S RGBS T Uk
B, 3K AT RE 5 R 2 K R AR SR FE TR A
Zef o, T 2R KU TE) 4 A o B R K i Rk L
VKON IR H 5m 20, 1 BT I B A2 3 2k B4 B
P |- R N1 K U= e = o N o 2 N 3
[Fi] sk 2 JXU S0 V) B o <k S 3 T R, 0 R 1) T
R ik B de KAE, MUTTT 2R mT RE i A 7E 22 XU R
£E 1R K 22 2 A i B ) T R b2 B8 VR AR
HARAR /N, HR T AR S AR & o3 A 76 22 XU
FAEZE U, DR aSORE i Al 2 B8 S 34k
TR A E R (K 1), KT PNARE M K24 E
TR Z T AR R IR AE 3.2, 1 T R AT R A
e,

F1 BAEMKEEETFREFHE peq-L~!

Table 1 ~ Concentrations of the major ions in Nam Co Lake water/ peq-L ™!

e Na* K* Mg?+ Ca®* Cl- S03~ W
FE MBI (n=122) 8 650 581 5284 393 1 009 2598 11134
i I 2= 3915 257 1624 257 451 1367 4087
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i I 2= 190 14 136 32 68 74 259
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Fig. 2 Monthly variations of ion concentrations, pH values and HT R R A W AR R (E 4). H
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Table 2 Correlation analysis of the concentrations of major ions in the surface water of Nam Co Lake,
the monthly precipitation and monthly evaporation at the Nam Co Station
i H Na* K* Mg?* Ca®* cl- S03~ HCO;
Aok 0.54 0.54 0. 40 -0.32 0.49 0. 46 0.52
R7&k & 0.76 " * 0.75** 0.81%" -0.67" 0.76* " 0.70* 0.79* "

1) * R P=0.05, # *FRP=0.0l; n=12
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Fig. 3 Concentrations of major ions in the surface water samples of Nam Co Lake
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