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The eastern marginal region of the Tibetan Plateau is a very distinct landform-changing zone of China. Here are lofty mountains and high
ridges as well as crisscross gorges and valleys, showing a relief degree more than 1000 m/km’. From the Chengdu Plain with elevations of lower
than 500 m to the west side of the Longmenshan Mountains with elevations of higher than 4000 m, for example, in this distance less than 100km,
the elevation increases by more than 3500 m. Relief is so sharp!

This zone is also a strong earthquake zone famous in China. So it is not surprised that many large earthquakes have occurred there. The
Wenchuan earthquake with M, 8.0 on May 12, 2008 exactly occurred in this zone. Following it, the Yushu earthquake with M, 7.1 did on April
14, 2010 and the Lushan earthquake with A7,7.0 did on April 20, 2013. All of these earthquakes occurred on boundary faults of the Bayan Har
block which is in this zone. On the one hand these earthquakes directly caused serious loss in people’s life and property, on the other hand they
induced, are inducing and will induce various geohazards, of which some might last for several years or even for a hundred years. Geohazards
induced by the Wenchuan earthquake have still continued up to now, and they have been made realistic and potential threats to the post-earthquake
reconstruction. Therefore, to study various conditions favorable for earthquake-induced or post-earthquake geohazards are very necessary.

The prediction or forecast of earthquakes is difficult, or even impossible, as some have held, but the effective prevention and reduction of
their induced geohazards are possible and viable. In recent years, supported by the National Special Project of Scientific and Technological Basic
Work (2011FY 110100-2), the National Scientific and Technological Supporting Project of the Twelfth Five-year Plan (2011BAK12B09), and the
Geological Survey Project of China Geological Survey (1212010914025), we have carried out a lot of field investigation on earthquake-induced
or post-earthquake geohazards and their forming conditions and backgrounds in the eastern marginal zone of the Tibetan Plateau and obtained
abundant and first-hand data. These data have provided an important basis for the prevention and reduction of coming earthquake-induced
geohazards in this zone.

The book focuses on a line from the Longmenshan fault to the Anninghe fault and displays visions after earthquakes by a lot of our in-situ
shot pictures. They include the complex relief features to strengthen earthquake hazards, active faults to initiate earthquakes, earthquake surface
ruptures, and various post-earthquake geohazards. We wish that the book can enlighten and improve people’ s consciousness of earthquake
prevention and disaster reduction, stimulate researchers’ interests, and rivet the related authorities’ more attention upon this problem. The
publishing of the book in 6 anniversaries of the Wenchuan earthquake is a memory for it and also a report to all the deceased in earthquakes since
human initiated seismic research.

Finally, we would like to thank the following organizations and individuals for their guides and helps on different aspects: China Geological
Survey, Chinese Academy of Geological Sciences, Chinese Institute of Geological Environment Monitoring, Chengdu Geological Survey
Center, Geological Survey Institute of Sichuan Province, Chengdu University of Technology, Qinghai Province General Station of Geological
Environment Monitoring, Qinghai Province Environmental Geology and Exploration Bureau, Shaanxi Province Geological Mineral Exploration
and Development Bureau, and Geological Environment Monitoring Institute of Gansu Province as well as Profs. Yin Yueping, Dong Shuwen, Wu

Zhenhan, Long Changxing, Zhao Yue, Hou Chuntang, Wen Dongguang, Hao Aibing, and Li Tiefeng.
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Regional Seismogeological Backgrounds
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The strong uplift of the Tibetan Plateau in Late Cenozoic has had a profound climate and environment
impact. During the eastward squeezing-out process of the Tibetan Plateau, a distinct landform and geotectonic
differentiation zone formed on the eastern margin of the plateau, and thus has become an intense tectonic active
zone (Zeng and Sun, 1992; Zhang et al., 2003; Xu et al., 2007 ). According to incomplete statistics, from 1900 to
2013, there were 64 earthquakes bigger than M.7.0, among which 37 occurred in the eastern marginal region of
the Tibetan Plateau (South-North Earthquake Belt). The complex geological evolution history and neotectonic
activity have resulted in integrity of strata and rock mass structure, high and precipitous landform, and
deeply incised rivers in the region, which have provided favorable conditions to the occurrence of earthquake

geohazards.
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Relief degree of the eastern marginal region of the Tibetan Plateau
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The eastern marginal region of the Tibetan Plateau is occupied with lofty mountains and high ridges, as well as crisscross gorges and valleys.
A huge geomorphologic sharp-change zone occurs from the Chengdu Plain with elevations of lower than 500 m to the west side of Mt.
Longmenshan with elevations of higher than 4000 m. The relief degree is commonly more than 1000 m/km’, The areas covered by Mt. Minshan,
Mt. Qionglai, Mt. Longmenshan, Mt. Daxueshan, Mt. Gongga, and Mt. Jinping, are the most distinct in relief degrees, more than 3000 m/km”.
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Stratigraphic map of the eastern marginal region of the Tibetan Plateau
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The eastern marginal region of the Tibetan Plateau covers a wide area where there are multiple stratigraphic units from
the Upper Archean to the Quaternary to be exposed. Among them, the strata of Jurassic and Triassic are most widely
distributed, accounting for more than 30% of the total area. The spatial distribution of them and magmatic rocks is
significantly controlled by geological structures.
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Engineering geological rock groups in the eastern marginal region of the Tibetan Plateau
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BIILRBRGBENREER (#FrE%. 2013)
Bouguer gravity anomaly in Mt. Longmenshan and its adjacent areas
(after Fang et al., 2013)
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Bouguer gravity anomalies in Mt. Longmenshan and its adjacent areas
all are negative, and by Mt. Longmenshan and Mt. Jinping as an obvious
transitive zone, gradually decrease from southeast to northwest. Thus three
distinct zones can be divided into from east to west: the central Sichuan
lower negative gravity anomaly zone, the Jiuzhaigou-Shimian-Panxi
gravity anomaly transition zone, and the Songpan-Garzi higher negative
gravity anomaly zone, suggesting that the deep tectonic framework here
would form under complicated tectonic compression.
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EIILURSRAESEE (#7E%. 2013)
Aeromagnetic anomaly in Mt. Longmenshan and its adjacent areas
(after Fang et al., 2013)
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Aeromagnetic anomalies in Mt. Longmenshan and its adjacent areas
are distinct in gradient, and by Mt. Longmenshan and Mt. Jinping as
a boundary, can be divided into the South China block aeromagnetic
anomaly zone and the Songpan-Garzi aeromagnetic anomaly zone. The
former is dominated by higher positive anomalies, mainly showing the
NE and NS extending trends but locally the NW and EW trends, whereas
the latter is dominated by lower negative anomalies, mainly showing the
NW and SN extending trends. The above features indicate the difference
between different tectonic units.
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Active tectonic zonation and main active faults in the eastern marginal region of the Tibetan Plateau
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I. Himalayan block; II. Tibet block; III. Gansu-Qinghai block; IV. Sichuan-Yunnan block; V. South China block; VI. Ordos block; VII. Tarim block; 1. Red
River fault; 2. Xiaojiang fault; 3. Zemuhe fault; 4. Anninghe fault; 5. Jinsha River fault; 6. Jiali fault zone; 7. Himalayan south slope fault zone; 8. Yadong-
Gulu fault; 9. Jiagang-Dingjie fault zone; 10. Longmenshan fault zone; 11. Xianshuihe fault; 12. Yushu fault; 13. East Kunlun fault ; 14. Elashan fault;
15. Riyueshan fault; 16. Wenxian fault; 17. Northern Xiqinling fault; 18. Haiyuan fault zone; 19. Longshoushan fault; 20. Altyn Tagh fault
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Major active structures in the eastern marginal region of the Tibetan Plateau
(modified after Xu et al., 2005; Zhang et al., 2008; Zhang, 2008)
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1. Middle-Upper Pleistocene; 2. Pliocene—Quaternary; 3. Neogene; 4. Late Cenozoic intrusion; 5. Precambrian complex ; 6. Late Cenozoic volcanic rock ; 7.
strike-slip fault; 8. thrust fault; 9. Late Pleistocene active fault and Early-Mid Pleistocene active fault; 10. syncline ; 11. anticline ; 12. earthquake of M, >8.0;
13. earthquake of 8.0>M,>7.0: 14. earthquake of 7.0>M,>6.0
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Distribution of peak ground accelerations in the eastern marginal region of the Tibetan Plateau
(after Chinese Seismic Zoning Map, 2008)



1 it i ot

10

HE KR/ (mm/a)
ra 0~5.0

/ 5.0~10.0

10.0~15.0

/ 15.0~20.0

—

/ / 20.0~37.1
0 50

‘ 100km
IS E—

X I13tb7=RT (1999~2008% ) BRim/RARIPGPSIEaEELXEE
(BEREAF¥TAE “FEMTEHMME" FHLL, 2008, +EH & BEMNTRE, 2009, FXH %, 2013, PUERHRASRE)
GPS-based velocity vectors in respect of the South China block in the eastern Tibetan Plateau before the Wenchuan earthquake
(after Project Group of National Major Scientific Engineering, 2008; Monitor and Forecast Department, CEA, 2009; Tang et al., 2013)
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Before the Wenchuan earthquake, the overall characteristics of the displacement field in the region are as follows: @O by the Xianshuihe
fault-Yushu fault-Mani fault as a boundary, the south block shows a clockwise squeezing-out-style "flow-slip" in respect of the Himalayas
East tectonic knob, and the north block shows a left-lateral strike-slip combined with southward compression; @ the velocity vector and its
north and south components are smaller on the most eastern margin; and @ the velocity vector is obviously varying within individual blocks.



