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Abstract: To explore inorganic hydrochemical characteristics of the upper Yarlung Zangbo River, water samples were collected from
the main stream and different tributaries in this region in August 2020. The chemical compositions and spatial variations as well as
the sources of the main ions were analyzed. Results showed that the main anions in the river were HCO3 and SO4?, accounted for
71.1% and 23.2% of the total anions, respectively; the main cations were Ca?* and Na*, accounted for 47.9% and 34.8% of the total
cations, respectively; the total dissolved solids (TDS) ranged between 43.5~187.3mg/L, with an average of 116.4mg/L (this indicated
a low salinity of water). The dominate pattern of hydrochemical type in the Yarlung Zangbo River Upstream Basin was
HCO3-S04-Ca-Na, while exhibited HCO3-Ca-Na pattern in some headwater (i.e., Jiemayangzong river and Kubi river). Then, there
existed drastically changes of HCO3, SO4?, and Ca?* along the mainstream, which was mainly affected by glacier melt water and the
inflow water from different tributaries. In general, in the upper Yarlung Zangbo River, the hydrochemical characteristics was
controlled by rock weathering with the ions mainly originated form the carbonate rock and silicate, and the evaporite (sulfate)
dissolution was also another source. In contrast, this area was less affected by human activities.
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Fig.1 Distribution of sampling points in the upper Yarlung Zangbo River
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Table 1 Basic physical and chemical parameters in the upper
L3 18 R 22 2 7K 5 W A (YSI-EX02,USA) 5 Yarlung Zangbo River
DO DS
B T pH {H
(mg/L) (mg/L)
AN Y 7.23 6.53 52.59
. HAREAT 7.57 5.62 110.18
PIREL L 7.63 7.77 49.41
FHME 7.48 6.64 70.73
T 7.87 6.51 93.52
K 2 AT 7.70 7.36 115.93
NO; >0.064mg/L + SO2> - pIES %} 7.80 6.19 135.16
Tt 8.53 6.83 112.58
B 7.93 7.05 161.20
FEME 7.97 6.79 123.68

0.08mg/L. Ca>">0.08mg/L ;6 AH i 2<3%.
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T BT SO pH A AR TG LA 7.70~8.53,° 13
R 7.97, @ FHJEE pH {H;DO WK ELE 6.19~
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Fig.2 Piper ternary plot of anions and cations in the upper Yarlung Zangbo River
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Table 2 Main ion contents in the upper Yarlung Zangbo River (mg/L)
Iy B JA[ YL Na* K* Mg** Ca?* Cl NO; SO,% HCO;
RSP 13.61 0.88 1.49 13.21 1.07 - 5.55 33.55
. MR AT 17.66 1.29 2.73 19.05 2.78 0.17 41.53 49.94
TR B
JEE L 12.42 0.87 1.65 13.46 0.17 - 5.60 30.50
A 14.56 1.01 1.96 15.24 1.34 0.17 17.56 38.00
T 18.09 1.20 3.43 19.38 3.67 - 13.61 68.29
K A 23.88 1.44 3.66 21.08 2.40 0.22 14.44 97.60
Ve % 12.28 0.88 6.21 29.42 0.33 - 33.93 104.21
B
i 24.75 0.76 9.54 16.79 10.80 - 17.66 64.56
S ith 19.68 1.33 7.01 31.16 5.44 0.11 33.48 126.00
FHE 19.74 1.12 5.97 23.57 4.53 0.17 22.62 92.13
H- R REIEARR .
*3 WIREESERIAIREIESFEESIT(mgL)
Table 3  Statistics of main ion contents in the Yarlung Zangbo river and some alpine large rivers (mg/L)

T pH {H TDS Ca?* Mg?* K* Na* Cl NO; SO HCO;
BRI 8.00 99.00 8.00 3.30 2.30 6.28 5.80 - 8.40 51.80
igﬁ[z()’zl]

AL 8.58 154.14 29.22 5.29 1.37 5.93 3.70 0.75 34.05 78.15
FoKIHAIS
fidi 8.01 196.00 28.40 11.90 2.70 14.10 6.00 - 14.00 163.70
L ETAD I
BBl 8.29 181.35 29.82 5.43 1.11 4.90 2.30 - 23.25 84.70
Je EmBs) 7.30 165.21 20.06 11.71 1.29 3.14 2.75 1.87 51.91 60.21
R 1 8.21 270.57 41.64 15.34 291 24.55 9.43 - 44.78 185.88
KIT B3 7.98 778.00 53.40 22.90 5.50 157.70 233.70 1.30 114.90 188.50
fresA 7.46 385.00 124.10 12.40 2.30 18.20 86.70 - 39.90 238.00
SRIKAAL4
TETEm) 6.00 1201.62 98.05 22.55 16.60 316.30 471.17 - 161.86 207.09
T
- 6.50 286.97 74.30 12.96 2.33 17.97 130.30 - 234.64 114.73
BEIYRSLET 6,70 352.96 117.67 22.89 4.00 160.49 284.83 - 82.13 168.40
T 3 (A
B 7.73 116.36 22.92 4.82 1.18 18.45 4.00 0.06 22.55 84.73
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Fig.3 Spatial variations of anions and cations in the mainstream of the upper Yarlung Zangbo River
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Fig.5 The ratios of main ions in the upper Yarlung Zangbo River
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Table 4 Correlation analysis of main water ions in the upper Yarlung Zangbo River

BT Na* K* Mg?* Ca?* Cl NO; SO,2 HCO; TDS
Na* 1
K* 0.395* 1
Mg? 0.498* 0.041 1
Ca?* 0.130 0.306* 0.633%** 1
Cl 0.694** 0.131 0.573%** 0 1
NOs 0.233 0.472% 0.114 0 0 1
S04% 0.088 0.040 0.609%** 0.785%* 0.013 0.355% 1
HCO;5 0.288 0.463* 0.630%** 0.817** 0.238 0.473* 0.526%* 1
TDS 0.392* 0.333* 0.800%** 0.913** 0.335* 0.449* 0.813%** 0.889** 1

T RIRAE0.01 /KON _E B 2 AHG, *3RIRAE0.05 7K TGO L B 25 AR .

*5 WILHEESTERDIN
Table 5 Principal component analysis of main water ions in

the upper Yarlung Zangbo River

[ER EP! FEHY 2 FE4 3
Na* 0.551 0.728 0.119
K* 0.452 0.095 0.791
Mg2* 0.798 0.176 -0.525
Ca?* 0.843 -0.42 -0.123
cl 0.468 0.785 -0.179
NO; 0.538 -0.181 0.576
S0,2 0.711 -0.472 -0.302
HCO; 0.873 -0.191 0.100
RS (%) 45.41 20.69 17.46
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