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Major Ionic Features and Their Sources in the Nam Co Basin over the Tibetan

Plateau
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Abstract: A preliminary study of major ions in water of three rivers ( Niyaqu, Qugaqies Angqu) in the Nam Co Basin has been carried out in
June-October 2006. An obvious difference is found among these rivers, whose ionic characteristics are mainly influenced by the length of rivers
and their supply sources. Among the three rivers; the contents of total dissolve solids (TDS) is 79.48 mg/L, 23.44 mg/L, and 111 mg/L in
the Niyaqu, Qugagie, and Angqus respectively. The hydro-chemical type is C™ for the Qugagies between C™* and C* for the Angqus and
between the Angqu and Qugaqie for the Qugaqgie. Changes in ionic concentrations are also related with discharges of the rivers. According to
principal component analysis and correlation analysis, the main chemical contents derive from Ca’* and HCO; in carbonate for the Niyaqus
glacier meltwater and carbonate for the Qugaqie, and Na* » Mg’* and Cl™ in evaporates for the Angqu.
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Fig.1 Location map of hydrological observation and sampling sites in the Nam Co Basin
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Table 1 Major ion concentrations of the rivers in the Nam Co Basin/mg®L~"

o PRI (31D ) (18) & i (16) i (34)

L i M Ji% k! Ji% HfE i %
Na* 2.74 0.53 1.14 0.4 8.56 4.20 4.21 3.89
K* 0.76 0.14 0.42 0.13 1.25 0.41 0.77 0.37
Mg * 2.59 0.72 0.35 0.09 4.5 1.90 4.07 3.39
Ca?* 13.52 2.68 3.78 0.93 13.18 3.93 15.90 8.56
Ca?* 0.44 0.12 0.21 0.13 2.38 0.99 0.69 0.80
SO%- 7.65 1.74 2.32 1.25 7.87 3.17 11.97 11.67
NO5 0.78 0.18 0.73 0.23 1.01 0.22 2.94 11.37
HCO; 51.64 9.18 13.02 2.82 72.99 22.07 62.74 38.85
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Fig.2  Piper diagram for major ions of the river water in the Nam Co basin
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Fig.3  Piper diagram of ionic concentration in the samplers around the Nam Co Basin in September, 2005
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Fig.4 Piper diagram of ionic concentration in the samplers around the Nam Co Basin in September> 2006
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Fig.5 Comparisons between diurnal change of ionic concentration and runoff

M2 ST H AR Y, 3 BB IR EE A
XRRE , BRARE I AE 18:00 1F1 1 AMEAE, B A LA
KIS WNAR R IR ih e T LUE H, 76 8 A
23 ~ 24 H 2 18], AR il Ak T — A b 0 [ v (1) B B
T M TF LRI 5 2 25 0 5L T R A TR
5B AR IR IO I AE S HE BRI () T, £
A ERE M 12: 00 M2 )5, & o m BS54
TARACARRE R, 1 HL 52— B ROAH GO AR, Ty H X A
TR FAE M) A L1 B B S B L i D) A
it R I AT R 1Y T, DR TR B TR R A
s I8 AR (VA 1 0 55 U B A X
A 1 RAH OGO ZR I i B 9 A UL 38 1) 7K AL 27
A A A 35 23 Ui 2 1) 57

A W00 393 190 7 SIE ey 0 B 1) 2 45T 38 1) Na*
S0y HimE MR R & 6K, B T A 7 1 AE
B AR N AN S AR A O AR AN SR ]
()P 3 b, B 1 9R 5 AR U 1 R A 3R IR S AH 5%
KF XL A A2 U 48 K I, 9t 3 K, KA 5 9]
PRI 2 e Bsf ) AF O A5 o 1 338 B A b i el s v 3
BT KBS A AR A s Rz, i N I, 7K
TR S RO Ak, TR KR, XK T
R REE R s, 2 S 808 7 5 = I BRI



3014 woowm B 29 %
= . e R

B 12 AR N . 50,2 - A HEL) -
P T A N T o Bl Ry
6 5 P ’ ]
2 10000 |- - ,,
= " - -

5 4 [ /N a - e X
E 2 1 ./._. . e gt E———m—=—a - : / P ;
z e /

T 1000 | .7 P

m‘.” [ - s . F . ’ P -

E 4 ,{"E[EHH / N m ZE L_] - s s

@ 0 .¥-/.\-\/-\'—/-\ -\ -\/ \.4|/." %D - - -

~ '
iﬂ'—‘ 06-16 07-07 07-28 08-18 09-08 09-29 10-20 8 S o s 7
B El H-H & o 00 o

- 100 | & o0 20 0%

% ¢ [y - 502 = g @. N

g ST ' AN .

S — g, X

8 0 1 | 1 1 1 | %A\ \\

T—l — 10 |- T~ ~ b .

0 1.6 - HIE Y] T = ___ Na' E ~ o N
2 el e ' C N Y
2 0.8 b ! "m I I | | B S o |
- - N N |
|m |
mé 7F [N 1 | | | N
RN T N R 0 0.2 0.4 0.6 0.8 1.0
B 1k ! ! ! i — Na*/(Na* + Ca?")

© 06-27 07-18 08-08 08-29 09-19 10-10  10-31

W E/H-H

El6 2006 & VLA 8 B F iR (IR BH IR
iR E Z 8 8 L
Fig.6  Comparisons between ionic concentration and runoff

during the observation period in 2006

2.2 VK AR B kYR S A ol R #
2.2.1  TKAEE R FERYR

RARTKAR IR T 5 1 28 2 RV T 4 F 1
S0 AR T, LR 43 KA Nl O
WL Gibbs B8 R DA H T /K 3 AL 2R L2
YARB I 3 4% SR T L K 7K Ak 27 BERECTDS 38 Tk
BT R A HD 2T Gibbs B CE 7)),
LA s ST T M M T e R R e = K =5 O ]
B R i Sy N N2 7 S £ R B 1 3
TAERAE FHAR SR (1 57 DX IR W v il D) R A
P 7K Ak 27 B R AVE T B ZE M, Na /(Na™ +
Ca’ " DLAETE 0.1 ~ 0.3 BIVEH 2 P, Ui B IX 2 4530
(R T 17y - BER R 128 A 1 AL R TG, AFL i i g
DIRIATZK TDS R, U6 B HAE A A7 Y — 2 5 1
KT B IR B il () KAk 2 5 R) A0 T I 1)
HAU O A 775 B AR LB S ) R R [ g
DIFARAY Hh—FF, Bk B T8 A R ot H 5
A1 B VR PR B e 1 v TR R A X B A
AP AVIRIS 2 Sury am i1 LR 7R A RS

1E Gibbs AR 2 v, JF3 A 25 1 RS Fvk
JV R 7K NS A0 1) % Wi . 8K 17 R 5 BT 0K ) 1] i 7K b &5 3]

B 7 HAR$EHEBEGTIR Gibbs BN

Fig.7 Gibbs diagram of the representative rivers in Nam Co Basin
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Table 2 Principal component analysis of major ions in the Nam Co Basin
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Na* 0.94 — —
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K* 0.88 0.32 —
Mg+ 0.78 0.50 —
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HCO; 0.67 0.71 —
S03- 0.38 0.69 0.42
NO; — — 0.94
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Table 3 Cumulative variance of the principal components

for major ions in the rivers of the Nam Co Basin
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