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[21—23]

35
3 B3
Table 3 Meteorological data of the research area and annual average height of frost heave at B-3
>0 B-3
/C /°C /mm /mm /d /% /m /h /em
1992 0.65 —4.94 349.7 409 114 56. 55 1.25 2449 3.12
1993 0.79 —4.92 430. 3 462. 133 57.28 1.40 2419 4. 82
1994 0. 83 —5.07 516.0 568. 114 55.33 - 2451 4. 82
1995 1.47 —5.26 391.6 449, 125 53.09 — 2495 4.82
1996 1.42 —5.65 581.2 632. 116 58. 25 — 2510 5.03
1997 2.47 —4.03 350. 2 388. 142 55.56 - 2627 5.03
1998 2.22 —3.90 536. 2 596. 146 57.46 — 2466 5.03
1999 2.30 —4.07 477.9 529. 133 53. 88 — 2417 7.08
2000 1.59 —5.19 573.9 614. 127 58. 29 - 2469 4.11
2001 2.23 —4. 36 413.7 438. 135 57.42 1.43 2521 4. 11
2002 2.36 —3.82 518.0 581. 133 59. 45 1. 45 2410 6.93
2003 1.43 —4.85 424.3 459. 131 60. 12 1.42 2398 6.93
2004 1. 84 —4.15 392.0 429. 135 61.43 — 2552 4.56
2005 1.97 —4.76 441.9 499. 134 66. 28 — 2381 4.56
2006 2.48 —3.92 448. 2 512. 145 64. 22 1.50 2431 5.95
2007 2.18 —3.76 532.3 603. 139 59. 21 1. 60 2385 8.31
2008 2.84 —4.09 483.7 551 146 55.32 1.50 — 7.21
4 B3
Table 4 Correlation matrix among climatic factors and height of frost heave at B-3
=0 C B-3

1. 000

0.902 1. 000

0.672 0.823 1. 000

0. 654 0. 864 0.974 1. 000

=0C 0.766 0.676 0.653 0. 581 1. 000

0.623 0.542 0.363 0.410 0.710 1. 000

0.751 0. 790 0. 859 0. 817 0.873 0.539 1. 000

0. 060 —0.182 —0.543 —0.595 —0. 146 —0.318 —0. 375 1. 000
B-3 0. 546 0.635 0.878 0. 859 0.595 0. 500 0. 833 —0.743 1. 000

mt®] R R
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A Long Term Monitoring of Frost Heaving in Periglacial

Environment in the Tianshan Mountains

SUN Cat-qi, LI Chuan-chuan,

CHEN Yixin, ZHANG Mei,

NIE Zhen-yu, LIU Geng-nian

(College o f Urban and Environmental Sciences . Peking University . Beijing 100871, China)

Abstract: Freezing and thawing is an important ge-
omorphic process of the periglacial environment.
Its activity is a direct reflection of climate change
and thus it is an important part of the Cryosphere
process. Based on a long-term monitoring in the
source region of the Uriimqi River from 1991 to
2011, a discussion in detail on the characteristics of
sorted circles and frost heaving mechanism in the
Tianshan Mountains is made in this article. In the
source region, the effect of frost heaving is stron-
gest within the surface layer of 20 cm deep, while
the stake of 3 cm in diameter is least affected by
frost heaving. Inside a sorted circle the frost heav-
ing becomes weaker along radius from the center to
the edge. Frost heaving in sorted circle area is

stronger than that in the area without sorted cir-

cle. The altitude has significant effect on frost
heaving. At the altitude range from 3 500 to 4 000
m, f{rost heaving enhances with altitude and rea-
ches a maximum at 3 900 m, the equilibrium line
altitude of glaciers. Correlation analysis demon-
strates that the development of frost heaving and
sorted circles has closely relation with moisture
and thermal regime in the warm half year (from
May to October). Frost heaving has positive rela-
tion with precipitation in the warm season, the
transfer days when ground temperature undulates
around 0 ‘C is also an important factor. The sor-
ted circle monitoring reveals that periglacial land-
form is sensitive to regional climate change and has
an active respond to the air temperature rising in

recent two decades.

Key words: Tianshan Mountains; sorted circle; freeze-thaw action; climate change



