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Fig-1 Distribution and code of cross profiles of glacial valleys, Bingdaban, TianshanM t
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Tab.1 Statistic valuesabout cross sctionsof glacial valleys, TianshanM t
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A= ZXfZXfYZf- ZY(;Xf (1-2)

(ZXf) - nZXf
B, Z Xfy Ys - nY XtYs (1_3)

Br At R /m Br At R /m
01 0.627 4.733 0.999 3 100 WN 5 0.411 3.730 0.998 3 700
02 0.541 4.437 0.997 3100 WN 6 0.450 3.946 0. 996 3640
03 0.654 5.026 0.999 3020 BL1 0.414 3.868 0.987 3700
04 0.527 4.171 0.999 2 600 BL 2 0.266 2.721 0.976 3 500
05 0.672 4.822 0.994 2 480 BL 3 0.486 3.562 0. 996 3100
06 0.454 3.914 0.998 3 300 3g 0.419 3.585 0. 996 3 840
07 0.520 4.360 0.994 3 100 4qg 0.502 4.052 0.998 3800
08 0.577 4.478 0. 997 3 000 9 0.598 4.444 0. 999 3 640
AU1 0.553 4.650 0. 996 3800 91 0.533 4.157 0. 999 3700
AU 2 0.701 5.580 0.991 3760 a 0.570 4.181 0. 995 3700
AU3 0.473 4.227 0. 995 3800 f1o- 1 0.469 3.502 0.997 3400
AU 4 0.639 5.075 0.994 3700 10 0.543 4.303 0.997 3720
AUS5 0.475 4.303 0.998 3 600 13 0.391 3.620 0.987 3 500
AU 6 0.465 4.220 0.999 3700 3-1- 0.616 4.794 0. 998 3620
AU7 0.544  4.937 0.991 3700 3- 2 0.387 3.241 0.961 3 300
AU8 0.586 4.971 0.999 3 640 3- 3-0.513 3.787 0.999 3160
AU9 0.478 4.640 0.998 3 400 12 0.479 3.720 0.998 2920
AR1 0.490 3.961 0.994 3840 11 0.371 3.078 0.997 3 000
AR2 0.35 3.736 0.984 3700 8 0.489 4.150 0.998 3 400
AR3 0.373 3.557 0.997 3800 7 0.442 3.705 0. 996 3420
AR4 0.570 4.752 0. 996 3700 5 0.591 4.606 0.992 3 440
WN1 0.458 3.859 0.999 3 800 0.468 4.434 0.994 3 600
WN 2 0.345 3.39%4 0.982 3 560 LB1 0.583 4.496 0.999 3800
WN 3 0.264 2.642 0.962 3 500 0.530 4.788 0.999 3 660
WN 4 0.258 2.891 0.992 3560
Ar Bt , Bt Yi=At+BiX+
Br -1 0 , ;A
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The Cross- section Var iation of Glacial Valley
and Its Reflection to the Glaciation

L I'Ying-kui, L U Geng-nian
(O eparment o U rban and Envirormental Sciences, Peking U niversity, B eijing 100871)

Abstract: A neav model based on the gradient w ide-depth ratio (GWDR) isposed and the
longitudinal variation of glacial valley ispresented by using thismodel on the basis of the
investigation and measuring data of the glacial valley cross sections in them iddle and w est
of the Tian ShanM ountains

The GNDR of aglacial valley cross section is defined as the ratio betw een the distance
of the same contour line and its depth in the cross section, and it can describe the
integrated characters of a cross section asw ell as the compared morphological analysison
different cross sections Statistics show that the relationship between the GNDR and its
correponding depth conforms to the pow er function Two parameters (A, ameasure of
the breadth of the valley floor, andB, ameasure of the stegpnessof the valley sides) are
used here to describe this relationship.

A ccording to their planar shapes, glacial valleys are classified as single valleys and
multi-valleys, and multi-valleys are subdivided into a smple valley section, a confluent
valley section and a single flow section

Base on measuring data of 49 crossprofilesof glacial valleys in them iddle and w est of
the Tian Shan M ountains, the longitudinal variations of glacial valleys are concluded as
follow: (1) In single valleys, two parameters (|A+ | and [B+ |) of the GNDR model
increase form the head to the snow line, and the valley becomesw ider and steeper in two
walls On the contrary, they decrease from the snow line to the end of the valley, and the
valley becomes narrow er and gentler in o walls (2) Inmulti-valleys, |A+ | and [B1 |
increase fom the simple valley section to the confluent valley section, and decrease from
the confluent valley section to the single flow section

These characteristics reflect the differences of glaciation along the valley. The
glaciation near the snow line is greater than upstrean and dow nstream in the simple valley
because the glacier reaches themaximum values in temperature, thickness, and velocity at
this location In multi-valleys, the confluence action becomes the dominant influence
factor of the glaciation, s the glaciation in confluence locations is greater than other
locations

Key words Single valley; M ulti-valley; Simple valley section; Confluent valley section;
Single flow section; Gradient w ide-depth ratio (GWDR)



