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The Water Chemical Characteristics and Its Influence Factors in
Middle and Lower Reaches of Manasi River Basin
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Desert and Qasis Ecology, Xinjiang Institute of Ecology and Geography , Chinese Academy of Sciences, Urumgi 830011, China)

Abstract: Hydrochemical investigations of 28 surface water samples were conducted in middle and lower
reaches of Manas River Basin. In this study, hierarchical clustering method and PIPER diagram were used to
anayze the hydrochemical characteristics and its influence factors. The result shows that: 1) the pH of water
samples in the study area has little difference, but the differences in total dissolved solids (TDS) and major-
ion (Mg®", Ca*", Na®, K", SO,* , HCO; and Cl" ) composition were obviously signifcant. In this study
area, the fresh water and high salinity water distribute here. The order of the average concentrations of
major cations in Manas River Basin is Nat >Ca’" >Mg”’™ >K™ , and the sequence of concentrations for major
anions is SO,?” >Cl~ >HCO, . The coefficients of variation of K™ and HCO; ~ are relative small in water
samples, otherwise, the ions (Cl™ and Na™ ) have the biggest values among the seven major ions; 2) the
surface water of the Manas River Basin belongs to four hydrochemical types (Ca’"-HCO, , Na™-SO,* ,
Ca®’"-SO,*", Na"-Cl7). The Ca’"-HCO,  type accounts for 78. 6% of the total samples, however, there
are three water samples with Na™-SO,*" type, two samples with Ca*"-SO,*” type, and only one sample with
Na-Cl~ type in this area. The result of hierarchical clustering analysis showed that chemical characteristics
in surface water had obvious spatial variability. Overall, the changes of hydrochemical characteristics of
Manas River Basin are mainly due to spatial differences of water evaporation and soil salinity leaching into
surface water bodies, which induced the differences in hydrochemical types of surface waters.
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713 T 4 W K % K 44.48897  85.91284 385
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WFIE DOKFE ) KA 22 S 8GR AR WL 2, BF
SEXKAE pHAE R 7.19~7. 92, F- {8 K 7.66, B
R 0.19~11.63 g/L. FHE K1.09 g/L. W5
DK AR i pH A 22 5 388/ AR B Ak BE 22 53 W] 4, DA
R B 2 B BE K AT 3 Ao & FE A TR B TR R
ZRBEKRHEF Ca®' ,Mg™" ,Na" (K" Jii 2t ¥ Ji 43
AT 0. 03~0. 44 g/L,0. 004~0.42 g/L,0. 006 ~
2.97 g/L 1 0.003~0. 02 g/L, 343k BE 4> 5K 0. 07,

0.04,0. 22,0. 005 g/L; KWK BH &+ HCO, ,Cl,
SO s HE% A F 0. 09~0. 41 g/L,0. 007~
3.11 g/L A1 0. 02~4. 57 g/L, ¥ E N 0. 14,
0.24f10.34 g/L, PHE FHE Na® >Ca”" >Mg""
SKT B T HkE SOS >Cl >HCO, , &5 T
AR R K. KRR KT R HCO, ™~ fyvk B
A5 S R BRI  RBE TR K B A AR E .
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H o pH FALE  HCO, cl SO, Catt Mg’ Na* K
701 7.84 0.203 0.107 0. 009 0. 030 0.031 0. 009 0. 006 0.003
202 7.83 0.214 0. 108 0.011 0.031 0.027 0.013 0. 006 0. 003
703 7.92 0.215 0.105 0.012 0.028 0.033 0.008 0. 006 0.003
204 7.61 2.123 0. 325 0.318 0. 813 0.210 0. 060 0. 360 0. 006
705 7.44 0. 687 0. 145 0.078 0.230 0.078 0.018 0. 089 0. 006
706 7.73 0.272 0. 124 0.014 0. 048 0.028 0.017 0.013 0. 004
707 7.89 11.626 0.412 2.698 4.568 0.290 0.415 2. 969 0.014
208 7.81 0.412 0. 145 0.048 0. 082 0.043 0.017 0.041 0. 005
709 7.70 0. 388 0.135 0. 046 0.079 0. 035 0.019 0. 040 0. 005
710 7.61 0. 389 0.148 0.048 0. 070 0. 031 0. 024 0. 038 0. 005
Z11 7.48 0. 455 0. 169 0.048 0. 102 0. 064 0.012 0. 045 0. 006
712 7.88 0.197 0.105 0. 009 0.025 0.027 0. 006 0.013 0. 004
713 7.20 0.562 0. 145 0.099 0. 144 0.051 0.020 0.089 0. 006
Z14 7.78 0.217 0. 104 0.012 0.033 0.031 0. 009 0. 008 0. 004
715 7.75 0.222 0.113 0.011 0. 033 0. 030 0.011 0. 008 0. 004
716 7.73 0. 224 0. 109 0.018 0. 025 0.027 0.012 0. 008 0. 004
Z17 7.76 0. 220 0. 099 0.018 0.033 0.033 0.007 0.011 0.003
718 7.69 0. 504 0. 208 0. 037 0.102 0. 056 0.021 0. 046 0. 004
719 7.33 9. 348 0. 255 3.106 2. 746 0. 440 0. 329 2.288 0.017
720 7.50 0.288 0. 086 0. 025 0. 097 0. 040 0.013 0.022 0. 004
721 7.62 0. 310 0.119 0.028 0.058 0. 036 0.015 0.019 0. 003
722 7.85 0.222 0.104 0. 009 0.038 0. 030 0.011 0. 007 0.003
723 7.72 0.217 0.113 0.014 0. 020 0. 030 0. 006 0.013 0. 006
724 7.29 0.233 0.116 0.016 0.035 0.037 0. 005 0.015 0. 004
725 7.19 0.235 0.111 0.016 0.043 0.038 0. 006 0.016 0. 004
726 7.71 0. 190 0.097 0.014 0.015 0.027 0. 005 0. 009 0. 006
727 7.75 0.220 0.115 0. 007 0.026 0.031 0. 004 0.014 0. 006
728 7.83 0. 200 0. 099 0.012 0.021 0.028 0. 004 0.013 0. 004
P NE ] 7.92 11.63 0.41 3.11 4.57 0. 44 0.42 2.97 0.02
B /ME 7.19 0.19 0.09 0. 007 0.02 0.03 0. 004 0. 006 0. 003
SE I {E. 7.66 1.09 0.14 0. 24 0. 34 0.07 0. 04 0.22 0. 005
b i 2% 0.21 2.70 0.07 0.76 0.98 0.09 0.10 0. 69 0.003
BRRB/ % 2.7 246. 8 51. 4 312.0 286. 6 140. 6 243.6 310. 7 60.0

3.2 AU EETFHEBEREZWEZR
Piper =2 H T 43 M K A 1) 7K Ak 24 2 80 ] oKk 4k

F FA3 AL R A AR SR G P 3 AR SR
Piper =2k R X #F ¢ X 7K B 2E 17 7K fb 22 2 3 7 By (&



5% 2 3

S5 S T AN U P T W T XK A R AR B HLR i R R 139

D, X AKL2EEA FEAH Ca® -HCO,  ,Na -
SO,* ,Ca® -SO,* , Na' -Cl™ puFp 2 43 #E
iR JE T Ca® -HCO, A, fj HOKFERY 78. 6% 3 4~
RS (Z204,7207,213) )& T Na™-SO,* &, |5 Mok RERY
10. 7% ;2 MFESH (220, 205) J@ T Ca*' -SO,2 #I, |5
BUKEERY 7.1% 51 MRER (Z1D & F Na™-Cl- 84, 7 5
IKFER 3. 6% . JMRTE K AFFE X IHB o3 /K AR i 9 7K
{2 R AR A B T Ca® -HCO, B8, DR ke 5y
AIREH T2 B 2R R Kb 2R A 2 5

ANNNNNNNNN

+~ Ca—
B 1 #MRXAKNEFZRKE Piper F

T S TR AR B 5T XK MR S R S R
HEREZE S NG 28 ADFERL Y 7 FhES 15 S 22 it ik
FTRGERESI (F 2), BESWHLERS Piper
& 325 45 - — 5, 7E Piper I H R Ca® -HCO, ~ AU
KA ELA AR R 0 8 A R AE L H 2 R 2R 50 i g
SR, 14 J52 Bl 2 209 H4 YT 38 B8 K AR v S ke R A4 ) 22
5. BT Ca" -HCO, ~ B KRE A7 T 35 44 37 ] 3
B R K EB Ay K RE (B C B A KRR T T ek #F
(Z08,209,Z10, Z11) By /K AL 4 20 & R ik . ¥ K28
I F w9 K BE G C R F R Ui 1Y 7K B (Z08,
209,210, Z11)7 PpEg ¥k B °F ¥ & & 47 % bk Bt
(K 3) X T CLTF AL T TR K& BT
- 357 Jo e Wk R AR A TR i, b CL R Na ™ (573 i
el R X HG IR v L 3G 0 R E AR CL oAb X
(R - 2 B vk 400 %6 Fl 300 %0 4 1 He AT B 1 1Y
S35 T U B AE X 3G A D, R BT K AR D A i )
T CLF Na ™ 9 5T 6 Wk B2 AT 38 i e 3 iX — &5
R BT KR 75 & A5 R R T UK AR 27 21 25 (0] 43
St S AN WSS s mT LLUFE B 47 T i g ok
FEFG AN i oK Z18 ARk B K Z21 BAT 5 K
BECZ08, Z09, 210, Z11) A [F] () B F 4 & ¢ fiF (&
C2).FW T Z18 F1 Z21 iy CI” Al Na™ Jiz & ¥k BE ¢
Fog i i i R CL) s S B 1 7] B 32 21 v 3 A
VR R R K B R R A

ANANNNNNNNN

— Cl—

WM ANELOK Z15 2
By o, 37 B IR K Z01 15

IR KR K 714 1
Bk 703 18
2 B K 702 17
B IR K 722 9
VR R EK Zl6 3
V6 KK Z06 21
e 1 7K FE 7K 717 4

A0 iy AR B K 724 11
MW AKEHROK  Z25 12
SWMANE DK 723 10
SV KB K 726 13
ZEWGRBK 727 14

I I 1 1 1 I i L1 1 1 1 1T 1T =

ZEWKEK 712 27
S ERYE K FEAK 728 15
T#HYPTFEK Z08 23
T AKEK 709 24 —
TR EK Z10 25
3 YA ¥ 38 K 718 5
R K BE K 721 8
Ly Z11 26
A X K 720 7
BB 75 W K K 713 28
¥y KB K 704 19

ST 5 O
F ik A z07 22—

B2 BAETREtRk L EERRGERERRE

7 Piper & /K fb % JHUR [ F Ca®" -HCO, ™~
RIS K RE(Z04,7207,713,720,705,719) . 1E R 5E
BB AR B T A 7] T JHE H gl 4 TR g S 3R
KA 2 25 5. Ho NI K SR K Z07 i 146
RMFIRIK Z19 (8 2 G Rk 22 T e K (B A L W
SRR T HAARE . i 204.213,720,705 W&
THARER FI B T8 Ca’ -HCO,  BIKFE (5
OV AR TR . UK 7S A~ K BE (204,207,213, 220,
705,219 5 Ca*"-HCO, BKFE(FE OB T4 A
FRAEHEAT X L FF BURE 7S AN KR v g v i 1 7K R
(Z204,7213,720,205) FlJ& T F e KHE(Z07,219) 1)
BTHARESEAT X (R 3, R 3,5 C
(1) HCO, F1 Ca®" g [ &5~ il BH 85— rh Jot v B 0 K
FIESF 40 9 B F R 47, 2%0f 11, 8%, AR L
T Co NP IKBE(Z04,207,213,7220,7205,7219) 1 4%
BT 3 BT R vk B A B . Herp CL L SO
Mg, Na™ B 7 1 B A X 38 m s A 40 il v i i C A
XIS F A5 200%,2 760%,1 300%,4 750% ,
FH T HIXFF Ca® -HCO, ™ B KFE (FE C) X 75K
FE(Z04,7207,7213,7220, 205, Z1D A& 75 2 B
FHOM . RIS B 7S AN K EE & T i i K RE (Zo4,
213,720,205 )@ T T i i K (207, 219) #E47 XF
P& B T i B KA A A B B i VR B A Y v T
R K EE. CL L SO Mg® ' Na ™ 88 7 ik B2 A X
Rn#g K, o CU R Na™ 43 51 2 B B B &5 1
O VA R N i R S L 4 S s e ) AR A X
NEF R E 2 138. 5% A1 1 778.6% . R T




140 /S o T S T

%22 &

Oy B AR TR X R R B IS . SR, 1 AR
XA IKEE (204,207, 213,720,205, 219) 5 H 4k
FEZ ], DA G 7S AN KR R g F i KR LS TR U
IKEEZ IR BB TS E 22 R R N, B8 R T
240 S Y] 37 8 o B AT 32 FiORE LV TR S B R ) b v i —
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M4 HCO, Cl~ SO, Ca*" Mg Na® K™
C 0.11 0.01 0.03 0.03 0.008 0.01 0.004
C, 0.15 0.05 0.08 0.04 0.02 0.04 0.005
C 0.12 0.02 0.05 0.03 0.01 0.02 0.004
M 0.23 1.06 1.43 0.19 0.14 0.97 0.009
M, 0.18 0.13 0.32 0.10 0.03 0.14 0.006
M, 0.34 2.91 3.66 0.37 0.38 2.63 0.02
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