29 2 Vol 29 Na 6
2010 2 GEOGRAPHICAL RESEARCH Feb, 2010

REE"?, FHA Y, HEA, BAE" S, aHu
(1

, 100871;
2 s 100871)
10 , s
GIS s
9km? ’ ’ 20km? ’

H H H H

: 1000-0585(2010) 02-0271-12

1
b []NZ‘] b
[9
[6~8
Strahler” (h/H) . (a/A)
, ¢ D (hy psometric curve ).
(Hypsometric integral, HI),
. Strahler =12
( ). S ( ) ( ).
, , , (HZQ 4),
Davis C 1- B3)); s

: 2008 12-03; : 2009-07-20
(40571013)
1974, s . GIS.
E-mail: zhaohongzhuang @pku edu cn



272 28
(HC>Q 6), ( 1- (D)
O 4 HE.Q 6), s
C - ). L .
Q 45 , 0.15~Q 45 . Q15
. , [14~19

1.
T ™~
0 795N | |
Z 6.4
To
\
0 0.5 1
1.0
FRBEHER a io_s &430
AW IER A
Y
1.0} — 0 0.5 1.
i a/A
o
i 1.
%
™=
ﬁ0.5 )
ke <
T 0. 5
S
E : . X {0 776
~ 0 0.5 1.0 ESSuuNE
WAL (a/A) 0 T -
a/A
h ., H , a
. A (D, (2. (3)
, (D 0 795
2) Q0 43 B 3) Q 175 .
1 . (Strahler, 1952)

Fig 1 The definition and formula of the Hypsometric Integrate and the

different phases of the river evolution
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Fig 2 The location and DEM of the 10 rivers in the north Tianshan M ountains
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Influence of area and space dependence for hypsometric
integral and its geological implications

ZHAO Hong-zhuang"?, LI You-li"?, YANG Jing-chun', LU Hong-hua"?
(1. College of Urban and Environmental Sciences, Peking University, Beijing 100871, China;
2.MOE Laboratory for Earth Surface Processes, Department of Geographys
Peking University, Beijing 100871, China)

Abstract: The hypsometric integral (HT) of a drainage basin is a morphometric parameter
for describing basin geomorphology. Lately the HI has become an index to infer activities
of active tectonics in some orogenic belts. Some scholars take the hypsometric integral as
an index to deduce the regional active tectonism. This paper examines two issues related to
the HI:area dependence and space dependence. Our study calculates and analyzes the 10
rivers” hy psometric integrals of the Northern Tianshan Mountains, and the relations of the
HT influencing factors. The result shows that there are x-logarithmic negative correlations
not only between the average HI and the average area, but also between the average HI
and the average drop, sorted by the different threshold accumulations of the drainage sub-
basins in the N orthern Tianshan M ountains. Moreover, there are higher HIs on moutain-
type subbasins at upper stream and lower Hls on hill-type subbasins at piedmont. The
three east-west trending thrust-fold belts along the southern flank of the Jungar basin di-
vide the study area based on Hls into several regions with the same tendency of the three
thrust-fold belts. It opens out the spatial dependence of the HI. The abnormal districts of
the HI in the smaller drainage basin, present the remarkable influence of the rocky ingre-
dient and the lithologic difference. In Manas river basin, by overlaying lithologic and tec-
tonic maps on different drainage areas of subbasin groups, we found that the HIs of subba-
sins showed the effect of lithology and tectonics using a threshold less than 9km’. Howev-

er, the HIs showed almost entirely the effect of tectonic elements using a threshold more

than 20km”.

Key words; hypsometric integral; area dependence; spatial distribution; tectonic geomor-

phology; Tianshan M ountains



