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Chemical Composition and Daily Variation of Melt Water During Ablation
Season in Monsoonal Temperate Glacier Region: A Case Study of Baishui

Glacier No. 1

ZHU Guo-feng'?, PU Tao’, HE Yuan-qing’’, WANG Pei-zhen', KONG Jian-long®, ZHANG Ning-ning”, XIN
Hui-juan’

(1. College of Geography and Environment Science of Northwest Normal University, Lanzhou 730000, China; 2. State Key Laboratory
of Cryosphere Sciences, Cold and Arid Regions Environmental and Engineering Research Institute, Chinese Academy of Sciences,
Lanzhou 730000, China; 3. Research School of Arid Environment and Climate Change, Lanzhou University, Lanzhou Gansu 730000,
China)

Abstract: Melt water samples collected continuously from 29 August to 3 September 2009 in the Baishui Glacier No. 1 at elevation of
4750 m were analyzed for pH, conductivity, 8"0 and inorganic ions. The results showed that the pH had obvious diurnal variations
and was increased slightly by the influence of precipitation. The dissolution of alkaline soluble salts in the dust was the main reason for
the increase of melt water conductivity; the value of 8'°0 was relatively low in strong ablation period and high in slight ablation period.
Different from other research areas, the concentrations of Na*, K", which were influenced by lithological and marine water vapor,
were higher than that of Mg’ " in the study area; HCO; and Ca’* accounted for more than 80% of total ions in snow and ice melt
water, indicating that the ions mainly came from limestone and the melt water was a typical carbonate solution; The content of melt
water had an obvious daily change with temperature change,but the response amplitudes were different; Monsoon transport, local rock
lithology, human industrial and agricultural activities were the main sources of inorganic ions and the deciding factors of the ion
composition in the Baishui Glacier No. 1.

Key words: monsoon temperate glacier; Baishui Glacier No. 1; melt water; 8'0; inorganic ions
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Fig. 1 Yulong snow mountain and Baishui Glacier No. 1
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Table 1  Test value of pH, conductivity, 8'80 and inorganic ions/pg-L ™!

I fE] (4F-H-H T i) pH 5%/ pS+em ! 3"%0 Cl- NO; SOy~ HCO; Na* K* Mg>* Ca’*
2009-09-29T15:00 7.82 12. 69 -12.627 04 24 1 44 3298 7 13 30 3311
2009-09-29T17 :00 7.79 13.1 -12.27473 28 — 123 3456 9 6 38 3556
2009-09-29T19 .00 7. 66 15.04 -12.634 27 337 1 45 3981 325 122 39 3870
2009-09-29T21 .00 7.88 19.22 -12.692 63 45 3 155 6594 5 133 70 6518
2009-09-29T23 .00 7.9 18.22 -12.729 11 11 2 40 4346 — 16 46 4322
2009-09-30T00 .00 7.92 17.72 -12.64035 67 1 47 4508 45 32 48 4484
2009-09-30T02 :00 7.8 17. 67 -12.456 74 117 1 102 4177 209 107 33 4044
2009-09-30T09 .00 8.69 20.8 —-12.486 04 87 1 69 7991 101 63 106 7874
2009-09-30T11:00 7.96 8.27 -11.992 03 8 1 74 2403 26 4 16 2450
2009-09-30T13 .00 8.31 8.26 -12.44676 93 1 78 758 80 73 8 742
2009-09-30T15:00 8.27 6.9 -12.9404 7 1 72 1915 — 1 7 1994
2009-09-30T17:00 8.19 8. 66 -12.529 57 677 2 231 5668 760 417 79 5307
2009-09-30T19:00 8.42 14. 05 -12.35178 38 1 22 3577 26 22 27 3550
2009-09-30T21:00 8.41 15. 56 -12.38057 25 2 114 3412 14 14 30 3476
2009-09-30T23 .00 8 14.26 -12.47561 11 1 60 4049 — 4 43 4089
2009-09-31T01 :00 8.37 14.19 -12.588 63 12 1 74 3958 — 5 40 4016
2009-09-31T09 .00 8.49 18. 42 -12.804 97 20 — 37 5216 7 3 49 5214
2009-09-31T11 .00 7.97 16.99 -12.81833 50 — 29 4736 29 17 86 4687
2009-09-31T13:00 7.57 13. 44 -12.678 64 54 — 21 3453 34 14 35 3450
2009-09-31T15.:00 7.67 13.03 -12.797 29 — — — — — — — —

2009-09-31T17 .00 7.7 13. 67 -12.178 87 3 — 13 2761 — — 26 2751
2009-09-31T19:00 7.52 14. 05 -12.44282 12 — 11 3449 — 4 39 3429
2009-09-31T21.00 8.15 14.21 -12.32834 1249 — 699 6521 2830 1622 82 3935
2009-09-31T23 .00 8.35 15.35 -12.311 64 23 — 18 3890 10 8 40 3873
2009-10-01T01 .00 8.71 17.68 -12.18046 24 — 128 4651 26 21 53 4732
2009-10-01T09 :00 8.45 19.8 -12.088 1 388 2 453 4551 863 520 76 3983
2009-10-01T11:00 9.55 16.42 -12.02423 204 1 109 3536 174 69 32 3581
2009-10-01T13.00 8.18 13.75 -12.31105 98 2 65 2813 76 38 30 2813
2009-10-01T15:00 8.07 11. 65 -12.23992 293 — 67 2581 229 145 32 2502
2009-10-01T17 .00 8.15 10. 86 -12.536 26 23 — 29 2595 14 8 27 2 605
2009-10-01T19:00 7.91 10.9 -12.57013 25 — 17 2338 13 15 14 2338
2009-10-01T21:00 8.53 16.3 -12.32059 11 — 22 3688 4 9 40 3673
2009-10-01T23.00 8.87 18.5 -12.143 06 — 36 5202 — 1 45 5194
2009-10-02T00 ;00 8.82 18.94 -12.103 02 — 38 4232 — 2 67 4204
2009-10-02T02 .00 9.27 17.54 -11.92224 2 — 37 4462 — 1 48 4452
2009-10-02T08 :00 8.07 22 -12.538 66 31 — 69 5441 — 18 80 5443
2009-10-02T10.:00 8.37 16. 14 -12.55087 5 — 33 5547 — 6 88 5491
2009-10-02T12 .00 8.29 12.34 -12.07588 3 — 15 3305 — 2 41 3280
2009-10-02T14 .00 8 14.91 -12.14274 5 1 32 3431 — 7 54 3425
2009-10-02T16 .00 7.62 14. 62 -12.17824 11 1 60 3340 13 7 50 3361
2009-10-02T18:00 7.94 13.6 -12.0852 220 2 151 3942 585 310 45 3378
2009-10-02T20.:00 7.71 18.12 —-12.266 38 6 1 37 4457 14 11 57 4429
2009-10-02T22 .00 7.9 17.01 -12.407 17 1 1 16 5738 — 2 60 5696
2009-10-03T02 .00 7.86 18.25 -12.57833 8 2 36 6006 26 17 65 5963
2009-10-03T08 :00 8.42 21.3 -12.692 04 17 2 40 779 86 35 89 7 660
2009-10-03T10.:00 8.12 15.3 -12.283 65 5 5 47 4677 — 6 89 4 668
2009-10-03T12 .00 7.96 15.53 -12.828 89 1 26 3586 — 2 56 3567

1) “—" R

AR, FhK P pH AT FREIEMHX KR (r=
0.393,P <0.01) [ K 2(b) ], MEhKEm1E, pH
R ST, U VA A D PR TV R SR 2 | B
KU EC Bem, dt 2 U, ff i SR 1 KA R 2
Bl A 3 v Y AT ik

H RUEE b3 Rl 1) S 238 A N 52 (K A5 )

PTG OL T AR AR S pH EAE L, 38 (H — A
IRAE 09:00 ~11:00 YT RiGES 4RI | 3 A2 i T 00 1 3
R R A B TR v R T B8 B Rl K V3 i i =
B}, ZEkEE S LT, iR T R B SRR
[ EPS éﬁﬁkfﬁaﬁ'ﬁ}; HARRERMEKER (r
=-0.29,P<0.05). 7EZFFKZmER T, BS
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Fig. 3 Daily variations of 8'%0 in Baishui glacier No. 1
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Fig. 4 Chemical composition of ice-snow melt water in Baishui Glacier No. 1
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Diurnal variations of main inorganic ion concentrations
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Table 2 Analysis of main control factors affecting the inorganic ion concentrations of ice-snow melt water in Baishui Glacier No. 1
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