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Introduction

China is a country of a loess developed most in enough stratohorizon and thickness in the world. The area
of loess hills in south of Ningxia is about 1.7 x 10%km?. It locates in loessial plateau from the middle to the north,
where is the north part of the N-S earthquake belt in China and the new tectonic movement is active, so it became
the focus of attention of the people in Europe-Asia earthquake zone which is called Liupan mountain earthquake
district. The strong elevation and subsidence make gullies everywhere in south of Ningxia loess hills, and the loess
ground is broken up. The unsteady surfaces everywhere make the slide and collapse happen easily.

The pedogenesis of loess is weak in south of Ningxia, with structure of having big holes and open packing.
It has coarse grain and well developed vertical joint with weak ability of cementation and erosion resistant. The
character of low humidity, heavy weight of itself and easily damaged make it occupy a special position in Chinese
loess. The south of Ningxia is a sensitive area to disaster of earthquake.

I have devoted myself to study the landslides caused by Haiyuan earthquake happened in 1920 and published
a work of "The Loess Landslide Caused By Earthquake in Ningxia". I think the mechanisms of sliding in Ningxia
are the followings.

(1) The tectonic stress. The Xiji county is locate the convergence of Haiyuan fault and N-S faults of Liupan
mountain, where is the district of earthquake energy concentrate to adjust and relax. The NW-NNW tensile stress
provide driving force for landslide. In the function of new tectonic, the southeast of Xiji became the area where
the scale of landslides is most big which were caused by Haiyuan earthquake.

(2) The microstructure of the loess. The loess in Xiji has the most characteristic in the west of Liupan
mountain. The three dimension structure of big-hole, trestle, inlaying each other, bridge linking and weak
cementaion of the loess are the causes of its special physical mechanics.

(3) The wave's enlarging effect. The special landform and the thick layer of loess made the wave of
earthquake energy enlarged and produced worse disaster. The prolong of moving time of earth, the increasement
of low frequency and the abnormal of high intensity made the whole rigidity of loess reduce of disappear, sliding
is the way of the loess hill destabilization. It is thought that the main surface and sliding direction are contrary with
the spreading direction of the earthquake wave.

(4) The abrupt abnormal of groundwater before earthquake. Both in the function of abnormal groundwater
and earthquake stress, the liquefaction loess slided developing high speed, long distance giant landslides. The
mechanism of loess liquefaction is different from that of sandy soil, because there are salt dissolved in the loess
and the breaking up of big-middle holes, full of water of small holes, which made the pore pressure disappear.

According to the above-mentioned research results, I classified the landslides in Haiyuan, Guyuan, Xiji and
Pengyang counties caused by earthquake by shapes, trying to show people the character of the landslides in
pictures with simple analysis words and to make clear of the compound mechanism of landslides disaster caused
by earthquake.

This atlas includes five parts. (1) The loess landslides in the southwest of Xiji county. (2) The Shibeiyuan
loess landslides. (3) The deep cutting loess landslide. (4) The lagging loess landslides.(5) The unreasonable
mankind activities made the disaster worse.

Part (1) show the biggest landslides group caused by earthquake in the southwest of Xiji. They are character
with low angle, high speed and long distance, developed in the right shore of Lanni river. Some of them are



consisted of several single landslides, some were formed by two landslides sliding on opposite direction, and some
are compound landslides. They were the worst disaster caused by Haiyuan earthquake. There is another type of
landslide in the left shore of Lanni river, which is character with high angle and short distance. Some of them have
shapes of single round-backed armchair, some are linked round-backed armchair, and some extends long without
backwall.

Part (2) show the low angle sliding in a big area in IV terrace in Qingshui river, which movement in rhythm.

Part (3) show deep cutting landslides in Haiyuan county, which cut into the underlaying Cretaceous marl.
The giant landslides blocked the course of river and formed Lijunhaizi barrier lake.

Part (4) show lagging landslides in Pengyang county. After the earthquake, the cracks developed everywhere
in the loess, when there was strong rain, the new sliding happened. There are some pictures got form TV screen
of a real sliding recorded by Pengyang TV Station in 2005.

All the pictures, except of some from Pengyang TV Station, were taken by the author on the scenes. The
pictures show the special shapes of the landslide actually. It is the first time to show people the nature scene in
the south of Ningxia. This atlas will provide science data to research the landslides, to reduce the disaster of
earthquake, to construct the house, and also to science popularize.

This work was supported by NSFC, Ningxia Hui autonomous government and Ningxia Universitymany. I

would express my most thanks from heart to them.
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/g}uw Lirxa
in Yinchuan

Mid-Autumn,2006
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Fig 2.2 The profiles of landslides in southwest of Xiji county
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The Atlas of Loess Landslide Caused By Earthquake In Ningxia
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