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Abstract: Land suitability assessment (LSA) is one of the key processes of land-use planning.
Given its particularity of land suitability assessment for post-earthquake reconstruction, this
paper takes into account geological conditions, risk of disasters, water and land resources
conditions, and eco-environmental suitability and emphasizes safety factor in the assessment.
Taking the April 20, 2013 Mw 6.6 Lushan earthquake as a case, this assessment establishes
factors system, uses GIS spatial analysis techniques and data of geology, topography, re-
sources, and eco-environment to evaluate the land suitability for reconstruction. The results
show that: (1) the spatial characteristics of land suitability for reconstruction at grid scale and
administrative scale manifest that most of the piedmont plains in the east are suitable for
large-scale population aggregation, industrialization, and urbanization development; and (2)
for the six hard-hit counties, Mingshan is the preferred region for large-scale post-earthquake
reconstruction due to its high construction index and suitable land per capita, and some plots
of land in the valleys could be selected for in-situ small-scale reconstruction in Lushan. The
land suitability assessment for post-earthquake reconstruction would be significant to making
sound reconstruction planning for achieving sustainable regional development in the Mw 6.6
Lushan earthquake stricken area. This study could be used as a reference for the regions
with similar events.
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1 Introduction

Land suitability assessment (LSA) is one of the key processes of land-use planning (Yu et al.,
2011). LSA implies the process of appraisal and grouping of specific areas of land in terms
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of their suitability for defined uses (Liu et al., 2006), and indicates the suitability of a given
type of land to support a defined land use, either in its current state or improvements after-
wards (Gong et al., 2012). This assessment can be identified as a multi-criteria evaluation
(MCE) approach for the large number of factors are involved in the decision making (Resh-
midevi et al., 2009). LSA plays an important role in allocating different types of land re-
sources to appropriate uses, shaping urban development to create a sound urban environment,
and alleviating the negative effects of development on ecosystems (Nuissl et al., 2009).
Meeting the demands of development with minimal destruction to ecosystems has always
been a challenge in urban construction. It is important to consider eco-environmental factors
in evaluating the suitability level of urban construction land. For the post-earthquake recon-
struction, geological hazards, engineering geology, and hydrological geology are also taken
into account in the land suitability assessment in order to achieve both appropriate uses of
land resources and secure layout of reconstructive buildings.

The April 20, 2013 Mw 6.6 Lushan earthquake (USGS, 2013) occurred in the Longmen
mountain fold-and-thrust belt, Sichuan, China, close to the devastating 2008 Mw 7.9 Wen-
chuan earthquake that happened five years ago (Li et al., 2014). The Lushan earthquake
happened in the Longmen mountain fault zone along the eastern margin of the Tibetan Pla-
teau. The fault zone strikes NE to SW with a length of 500 km and a width of about 40-50
km (Shi et al., 2014). The Lushan earthquake caused about 200 deaths, 11 thousand injuries,
and tremendous economic loss. The event aroused great concern from China’s central and
local governments, academic institutions, public, and international organizations.Prior to a
sound post-earthquake reconstruction planning, the land suitability assessment of the
stricken area is essential, because it could not only reveal the physical geographical features
but also provide scientific references for the reconstruction site selection. Actually, the land
suitability assessment made a great contribution to the development of “The State Overall
Planning for Post Lushan Earthquake Reconstruction” released on July 6, 2013.

The urban environmental engineering and geological quality assessment have been ade-
quately addressed by employing multivariate statistical analysis and GIS (Matula, 1981;
Cross, 2002; Lee et al., 2004; Sarkar et al., 2007). Researchers have also studied the urban
land suitability analysis by means of fuzzy classification methods and multi-criteria analysis
(Hall, 1992; Davidson, 1994; Store and Kangas, 2001; Bagdanaviciute and Jurijus, 2013), as
well as urban ecological suitability assessment for urban development and planning via
ecology methods (Lathrop and Bognar, 1998; Svoray et al., 2005; Xu et al., 2011). The
rule-based classification has been successfully applied in the land suitability evaluation and
land-use planning (Zhu et al., 1996; Nisar Ahamed et al., 2000; VVan Broekhoven et al., 2006;
Tseng et al., 2008), because it can discover novel and useful knowledge hidden in the large
amount and scope of spatial data (Miller and Han, 2009). At present, urbanization is taking
place at an unprecedented rate in China, along with rapid economic development and popu-
lation growth (Liu et al., 2008; Xu et al., 2011). The suitability evaluation of urban con-
struction land in China has been investigated using diverse methods among different regions
(Dai et al., 2001; Fan et al., 2011; Xu and Zhang, 2013). Researchers have also studied the
land resources security and construction land potential by integrating different factors into
GIS model (Zheng et al., 2009; Xu et al., 2010; Liu et al., 2011; Dang et al., 2015).

Previous work on land suitability assessment, however, has failed to address the spatial
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configuration of suitability level for post-earthquake reconstruction. These previous studies
limited their focus on the land suitability for a specific land use type, even though they have
assessed the impacts of land use scenarios on environment. Dunford and Li (2011) assessed
the relationships between reconstruction, disaster mitigation, and poverty alleviation after
the Wenchuan Earthquake. The suitability of population and settlements spatial layout after
Wenchuan Earthquake has also been examined (Fang et al., 2011). Alparslan et al. (2008)
developed a GIS model for investigating earthquake disaster vulnerability of existing set-
tlements and identifying areas for new settlements in the Bolu Provincial Center and its
counties. The set of criteria investigated in the GIS model included distance from the main
fault, ground acceleration, geologic basement type, and terrain slope. Although some re-
search have investigated the suitability of population and settlements, few studies have ex-
amined the issue of land suitability assessment for post-earthquake reconstruction from the
perspective of appropriate land use and secure building layout.

The major aim of this paper is, therefore, to evaluate the land suitability level for post-
earthquake reconstruction based on physical geographical factors including geological con-
ditions, risk of disasters, water and land resources conditions, eco-environmental suitability,
as well as to consider the site selection of the reconstructive regions according to the land
use status quo of the Lushan earthquake stricken area. The assessment results may provide
important scientific information to make sound reconstruction planning for achieving sus-
tainable regional development of the stricken area in the future.

2 Methods
2.1 Study area

The Lushan earthquake occurred along the southernmost segment of the Longmen mountain
fold-and-thrust belt, which is located at the east boundary of the Tibetan Plateau (Li et al.,
2014). The reports from several international agencies state that the hypocenter (30.3°N,
103.0°E) of this event is located at a depth from 12 to 18 km, with an average at about 16.6
km (Du et al., 2013). According to the relocated main-shock and aftershocks provided by
Fang et al. (2013), the aftershocks are concentrated in a 35 km NE trending belt at a depth of
10-25 km. The highest seismic intensity was IX, with an area of 18,682 km? of above VI.
The stricken area is located in the transitional zone from the Chengdu Plain to the Tibetan
Plateau, with an important objective of eco-environmental preservation. The average annual
precipitation is 1118.2 mm in this area, and most precipitations are concentrated from June
to September, leading to great risk of occurrence of the secondary geological hazards.

The study area includes 21 county-level administrative units (Figure 1), with an area of
42,783.20 km?. This region is consistent with the stricken area of the state overall planning
of post-earthquake reconstruction. The total population was 5.49 million by the end of 2010,
and concentrated mainly in the northeastern plains. The urban population accounted for only
39.36% of the total, which is lower than China’s average level (49.68%). The GDP of this
region was RMB 154.53 billion yuan, accounting for only 6.5% of Sichuan provincial total.
Most stricken counties lie in remote mountain regions, with underdeveloped economy and
poor resilience.
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Figure 1 Study area, Lushan, Sichuan Province, China

2.2 Data collection

The data of seismic belt and active fault, secondary geological hazards, engineering geology
and hydrological geology are collected from China Earthquake Administration and Sichuan
Earthquake Administration. The data of topography and land use are obtained from Land
and Resources Department and Surveying, Mapping and Geo-information Bureau of Si-
chuan Province. The data of water resources, ecology, and environment are acquired from
Water Resources Department, Forestry Department, and Environmental Protection Depart-
ment of Sichuan Province. The scale of Digital Elevation Mapping (DEM) is 1:50,000. The
land suitability assessment units for reconstruction were divided into 30 m x 30 m raster grid
cells by using GIS 10.1 software. Each cell was considered as a homogeneous unit for any
given factor. In addition, the demographic and economic data are derived from statistical
yearbooks of Sichuan Province.

2.3 Establishing assessment factors system

Because construction land suitability level is a result of the interactions of each assessment
factor, appropriate selection of assessment factors is critical to ensure meaningful suitability
assessment results for construction land (Joerin et al., 2001). In order to integrate the con-
struction land characteristics of the stricken area and the special requirements for recon-
struction, three factor groups including geological conditions and disaster risk, water and
land resources condition, and ecological and environmental indices, are determined for the
land suitability assessment for reconstruction of the Lushan earthquake. Then eight separate
and sensitive factors were selected via AHP: seismic risk, engineering geology, hydrological
geology, susceptibility of secondary geological hazards, topographic condition, water re-
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sources condition, ecological function, and environmental capacity.

According to the relationship between geological and environmental factors and land use
for reconstruction, each factor was graded by analyzing its influence on land suitability for
reconstruction. The land suitability for reconstruction was first classified into five levels:
levels I, 11, 111, 1V, and V. These five levels were assigned scores of 5, 4, 3, 2, and 1, respec-
tively. The graded score has a positive correlation with the land suitability for reconstruction.
In other words, the greater score implies the higher land suitability for reconstruction. The
classification description and standardized scoring for each factor are shown in Table 1. The
different statistical and empirical references from the related disciplinary rules and the lit-
erature were employed in determining the boundary scores of the land suitability assessment
for reconstruction.

Table 1 The classification description and standardized scoring of each factor for land suitability assessment for
post-earthquake reconstruction

Standardized

No. - 5 4 3 2 1

scoring

1 Seismic risk No risk - Low Middle High

. . Hard r_ock, I_o- Relatively hard Relatively soft S.Oﬂ rock, Extremely soft
Engineering geol-  cated in plain - hilly area at :

2 : rock, mesa at low rock, hilly area . rock, mountain at

ogy region (Chengdu - . : middle - -
. elevation in low elevation - high elevation
Plain) elevation
Karstic water, Karstic water, Fissure water
Hydrological Pore water, fresh  fresh water above saline water - .~ Aquiclude, saline

3 - slightly saline
geology groundwater and saline water  above and fresh water

water
under water under
Susceptibility of

4 secondary geo- No hazards - Low Middle High
logical hazards
Topographic o o_qo o_qco o_oro o

5 condition <5 5°-8 8°-15 15°-25 > 25
Water resources

6 condition >3000 1500-3000 1000-1500 500-1000 <500
(m*/person)

7 E_cologlcal func- Not important _ Relatlvely Important Extreme impor-
tion important tant
Environmental . Slight overload-  Moderate Serious Extreme over-

8 - No overloading . . . :
capacity ing overloading overloading  loading

The weights of three factor groups and eight factors were determined according to their
relative importance ranking with AHP. Besides, a survey of factor weight indicating the in-
fluence of geological and environmental factors on land suitability for reconstruction was
carried out by 50 experts who are specialized in the fields of geology, geography,
eco-environment, land use, and regional planning. The average weight of each factor calcu-
lated from the survey and the ranking of AHP were integrated to determine the final weight
of each factor (Table 2).

2.4 Arithmetical formulae

With the key factors identified, a metric for land suitability for reconstruction now can be
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Table 2 The weights of factor groups and factors for land suitability assessment for post-earthquake reconstruc-
tion

Factor groups Weight (%) Assessment factors Weight (%) Percentage (%)

Seismic risk 30 135

Geological conditions 45 Engineering geology 20 S

and disaster risk Hydrological geology 20 9
sy stz g

Water and land re- Topographic condition 60 18

sources condition % Wiater resources condition 40 12

Ecological and envi- ’s Ecological function 60 18

ronmental indices Environmental capacity 40 12

Total 100 - - 100

formulated. The approach adopted for this study is that the complex interaction between
factor groups and factors are summarized by the different weights and scores assigned. The
accumulated results will indicate the land suitability level for reconstruction of each 30 x 30
m? grid considering the comprehensive influence of all factors. Based on this, the arithmeti-
cal formulae can be defined as follows:

Si=2 1, PW, 1)
5=3" SW, (2)
S =2 2 P W C)

where S is the accumulated score of land suitability for reconstruction, S; is the score of cer-
tain factor group, P; is the score of factor j out of factor group i, W; is the weight of factor j,
Wi is the weight of factor group i, m is the number of factors in certain factor group, and n is
the number of factor groups.

In this study three factor groups including geological conditions and disaster risk, water
and land resources condition, and ecological and environmental indices were picked out for
land suitability assessment, so n=3. For the first factor group of geological conditions and
disaster risk, four factors including seismic risk, engineering geology, hydrological geology
and susceptibility of secondary geological hazards were selected, so m;= 4. For the second
factor group of water and land resources condition, two factors including topographic condi-
tion and water resources condition were chosen, so m,=2. For the third factor group of eco-
logical and environmental indices, two factors including ecological function, and environ-
mental capacity were selected, so m=2. The total m is equal to 8.

3 Results and analysis

3.1 Results at grid scale

The results at grid scale are shown in Figure 2. The area of suitable land for post-earthquake
reconstruction is 8422.29 km?, accounting for 19.69% of the total land area of 21 counties
(Table 3). The area of High Class land suitability for reconstruction is 2409.30 km?, ac-
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counting for 28.61% of the total suitable land and 5.63% of the total land area. This class has
good geological conditions, mainly associated with the Chengdu Plain region where slope is
usually below 5°. This region is far away from seismic fault, with very low susceptibility of
secondary geological hazards. The ecosystem services function is not important, with no
biodiversity conservation zone located. The High Class is mainly distributed in the piedmont
plains, including Dayi, Qionglai, Pujiang, Dongpo, Danling, Mingshan, Yucheng, Hongya,
Jigjiang, and Emeishan. All these counties are located in the southeastern part of the stricken
area. This class should be recognized as the first choice for post-earthquake reconstruction,
as it is most suitable for construction of new towns and buildings.
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Figure 2 Land suitability for post-earthquake reconstruction at grid scale in the stricken area of Sichuan Prov-
ince

Table 3 Data of different classes of land suitability for post-earthquake reconstruction in the stricken area of
Sichuan Province

Land suitability class Area (km?) Psirii:tq:gglgrig 2(‘3/26)“ Percentagecigutncitizls lg;g area of 21
High 2409.30 28.61 5.63
Middle 1992.22 23.65 4.66
Low 4020.77 47.74 9.40
Total suitable land 8422.29 100 19.69
Unsuitable 34360.90 - 80.31

The area of Middle Class land suitability for reconstruction is 1992.22 km? accounting
for 23.65% of the total suitable land and 4.66% of the total land area. This class has fair
geological conditions, mainly associated with the hilly area at middle elevation (1000-2000
m) where slope is between 5°-8°. This region has low probability of occurrence of secon-
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dary geological hazards, and the ecosystem services function is relatively low. The spatial
distribution of Middle Class is similar to the High Class, and most of the Middle Class re-
gions are adjacent to the High Class region. The Middle Class should be regarded as the
supplementary region of the High Class for the post-earthquake reconstruction.

The area of Low Class land suitability for reconstruction is 4020.77 km?, accounting for
47.74% of the total suitable land and 9.40% of the total land area. This class has poor geo-
logical conditions, mainly associated with the hilly area at intermediate to high elevation
(2000-3000 m) where slope is between 8°-15°. This region has middle probability of occur-
rence of secondary geological hazards, and the ecosystem services function is relatively im-
portant. The Low Class is usually scattered between mountains and valleys. Considering the
constraints in geology, topography, and eco-environment, the site selection of new city and
urban construction need to be very cautious in the Low Class region.

The area of Unsuitable Class is 34,360.90 km?, accounting for 80.31% of the total land
area. This class has terrible geological conditions, mainly associated with the mountain area
at high elevation (above 3000m) where slope is above 15°. This region has high probability
of occurrence of secondary geological hazards, and the ecosystem services function is im-
portant. The Unsuitable Class region should not be selected for post-earthquake reconstruc-
tion.

3.2 Land suitability assessment at administrative scale

The land suitability results at county level are analyzed by summarizing all the cells of High,
Middle, and Low classes of villages and towns in each county, respectively. The hard-hit
counties including Lushan, Yucheng, Tianquan, Mingshan, Yingjing, and Baoxing are sum-
marized by villages, and the other counties by towns. The construction index is defined as
the ratio of total suitable land to the total land area of each county. The construction index
values of 11 counties including Lushan, Baoxing, Yingjing, Tianquan, Jinkouhe, Ebian,
Hanyuan, Shimian, Kangding, Luding, and Ganluo are below 20%, most of which are situ-
ated at the western mountainous region (Table 4). The total land area of these 11 counties
amounts to 32251.46 km?, accounting for 75.40% of the stricken area. The construction in-
dex values of six counties including Mingshan, Pujiang, Qionglai, Dongpo, Jiajiang, and
Danling are above 60%, all of which are located at the eastern piedmont plain. The total
suitable land area of these six counties amounts to 3812.35 km?, accounting for 45.19% of
the total suitable land of the stricken area. Out of those counties with serious damage, only
Mingshan has high construction index (75.73%), and the suitable land area is 468.33 km?. It
should be regarded as preferred region for the rebuilding of the hard-hit areas.

The High and Middle classes are mainly concentrated in the eastern piedmont plain, in-
cluding most towns of Dongpo, Dayi, Qionglai, Pujiang, Jiajiang, Danling, and Hongya(at
town scale) and most villages of Mingshan and several villages of Yucheng (at village scale)
(Figure 3). The Low and Unsuitable classes are mainly distributed in western mountainous
region and central hilly area. Most towns of Kangding, Luding, and Shimian belong to the
Unsuitable Class, with the construction index below 10%. Most villages in the northern part
of Lushan belong to Low and Unsuitable classes, while the county seat of Lushan including
towns of Luyang, Chengbei, and Chengnan belong to the Middle Class. In addition, Caoping
village lying to the west of Luyang belongs to the High Class, and it can be selected for



TANG Qing et al.: Land suitability assessment for post-earthquake reconstruction 873

post-earthquake reconstruction in Lushan. Except 3 villages including Lingguan, Shangba,
and Zhongba, most regions in Baoxing belong to the Low and Unsuitable classes. The land
suitability in Baoxing is very low. Most regions in Mingshan belong to the High and Middle
classes, and they can be used for post-earthquake population agglomeration and urban de-
velopment due to excellent land suitability for reconstruction.

Table 4 Data of different classes of land suitability for post-earthquake reconstruction at county level in the
stricken area of Sichuan province

Total land 1ot High Class Middle Class Low Class )

County  area Sulgﬁzle Area  Proportion A Proportion A Proporti C.?\?fetxr??«i'ﬁn

(k) d ; portion rea roportion rea  Proportion
(km°) (km?) (%) (km°) (%) (km?) (%)

Lushan 1191.42 202.19 31.84 15.75 39.37 19.47 130.98 64.78 16.97
Yucheng  1062.79 440.92 93.86 21.29 90.67 20.56 256.40 58.15 41.49
Tianquan  2390.48 312.50 44.37 14.20 59.11 18.91 209.02 66.89 13.07
Mingshan 618.39 468.33  190.61 40.70 117.55 25.10 160.16 34.20 75.73
Yingjing  1776.89 353.04 48.79 13.82 63.92 18.10 240.33 68.08 19.87
Baoxing  3114.35 124.72 14.18 11.37 20.29 16.27 90.25 72.36 4.00
Qionglai ~ 1377.07 911,57 37151 40.76 233.31 25.59 306.74 33.65 66.20
Hanyuan  2214.89 347.01 48.84 14.07 64.58 18.61 233.59 67.32 15.67

Pujiang 580.42 490.43  217.92 44.43 133.74 27.27 138.77 28.30 84.50

Danling 449.48 329.62 105.49 32.00 88.40 26.82 135.74 41.18 73.33

Hongya 1898.19 770.86  218.60 28.36 176.10 22.84 376.16 48.80 40.61
Jinkouhe 598.32 70.83 9.56 13.50 12.99 18.34 48.28 68.17 11.84

Dayi 1282.97 556.49  203.79 36.62 145.50 26.15 207.19 37.23 43.37

Shimian 2678.08 154.95 19.43 12.54 27.54 17.77 107.99 69.69 5.79

Luding 2164.53 89.09 15.39 17.27 19.27 21.63 54.43 61.10 4.12

Jiajiang 743.44 506.45 161.05 31.80 132.56 26.17 212.84 42.03 68.12
Emeishan  1181.47 520.48  140.50 26.99 123.42 23.71 256.55 49.29 44.05

Ganluo 2151.89 276.31 29.78 10.78 47.78 17.29 198.75 71.93 12.84

Dongpo 1336.06 1105.94  395.02 35.72 324.68 29.36 386.23 34.92 82.78

Ebian 2381.90 355.23 42.81 12.05 64.22 18.08 248.19 69.87 14.91
Kangding 11590.16 35.34 5.98 16.93 7.22 20.43 22.14 62.64 0.30
Total 42783.20 8422.29 2409.30 28.61 1992.22 23.65 4020.77 47.74 19.69

! Refer to the proportion in total suitable land. ? Refer to the ratio of total suitable land to the total land area.
3.3 Suitable land per capita for reconstruction

The result of suitable land per capita for reconstruction is analyzed at county level. The total
suitable land area of each county is summarized by villages and towns. The spatial charac-
teristics of total suitable land area of counties are similar to that at grid scale (Figure 4). All
the counties with rich suitable land are concentrated in the piedmont plains which lie in the
northeast of the stricken area. Three counties including Dongpo, Qionglai, and Hongya have
the total suitable land area above 60,000 hm? and six counties including Dayi, Emeishan,
Jiajiang, Pujiang, Mingshan, and Yucheng have the total suitable land area between 40,000
and 60,000 hm? Only Mingshan and Yucheng belong to hard-hit area among these ten
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Figure 3 Land suitability for post-earthquake reconstruction at administrative scale in the stricken area in Si-
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Figure 4 Total suitable land area of 21 counties in the stricken area in Sichuan Province

counties. The total suitable land area of Lushan is only 20,218.74 hm?.
Divided by the resident population, the suitable land per capita is obtained. It could be
considered to be a supplementary indicator for post-earthquake reconstruction. The spatial
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characteristics of suitable land per capita are not the same to that of total suitable land due to
the counties with different population sizes (Figure 5). Several counties with low suitable
land area still have relatively high suitable land per capita due to their low population size,
Baoxing for instance. Five counties including Hongya, Ebian, Yingjing, Tianquan, and
Danling have the suitable land per capita above 0.23 hm?/person, and four counties includ-
ing Baoxing, Pujiang, Lushan, and Mingshan have the suitable land per capita between
0.18-0.23 hm?/person. Considering the total suitable land area and suitable land per capita,
Mingshan is the preferred county for post-earthquake reconstruction in the hard-hit area.
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Figure 5 Suitable land area per capita of 21 counties in the stricken area in Sichuan Province

4 Discussion
4.1 The role of land suitability assessment in reconstruction planning

The land suitability assessment is one of the fundamental tasks in the development of
post-earthquake reconstruction planning. By integrating geological conditions, risk of disas-
ters, water and land resources conditions, and eco-environmental suitability, the land suit-
ability assessment delineates the spatial characteristics of the 21 stricken counties for
post-earthquake reconstruction. The land suitability results have strong link to the site selec-
tion of post-earthquake reconstruction region and new buildings, because the location of
preferred area for reconstruction can be spatially identified through land suitability assess-
ment. It reveals the spatial pattern of land suitability for reconstruction of 21 counties in the
stricken area. For a specific county, it is able to reveal the spatial pattern of land suitability
for reconstruction of different towns and villages.

According to the land suitability results, most of the mountainous regions in the west of
the stricken area are not suitable for reconstruction due to high elevation, steep slope, and
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scarce land resources. Several valleys of the central hilly area are suitable for small-scale
population aggregation, industrialization, and urbanization development. Because of low
elevation, flat topography, and good geological conditions, most of the piedmont plains in
the east are suitable for large-scale population aggregation, industrialization, and urbaniza-
tion development. Actually, this spatial pattern of land suitability provided important scien-
tific information for planners to make sound reconstruction planning for achieving sustain-
able regional development of the stricken area.

4.2 Future considerations

Different with previous work on land suitability assessment (Dai et al., 2001; Fan et al.,
2011; Xu and Zhang, 2013), this study focuses on the land suitability for post-earthquake
reconstruction and develops an assessment method by integrating geological conditions, risk
of disasters, water and land resources conditions, and eco-environmental suitability. The
safety factor is emphasized to assess land suitability at different study scales and the geo-
logical conditions and disaster risk take relatively high weight. This effort is innovative in
the field of land suitability assessment because it introduces an assessment method for land
suitability for post-earthquake reconstruction.

Nevertheless, it is very difficult to delineate all the contents of land suitability by a single
index such as construction index or suitability land per capita due to its complexity and mul-
tiple involved factors. Therefore, some issues could be further considered when applying the
indicator for practical purposes. First, the integration of geological conditions, risk of disas-
ters, water and land resources conditions, and eco-environmental suitability is complicated
because multi-disciplinary knowledge and experiences are necessary for the land suitability
assessment. Second, social and economic factors such as the affordability of government and
residents, current level of economic development, the state of infrastructure, and regional
preferential policies are related to the implementation of reconstruction planning. These
factors would influence the role that land suitability assessment plays in the practical recon-
struction.

5 Conclusions

In this study, a methodology for land suitability assessment for post-earthquake reconstruc-
tion was developed and applied to the case study of Lushan, China. Conclusions of the re-
search are summarized as follows:

(1) The spatial characteristics of land suitability for reconstruction at grid scale manifest
that the classes of High, Middle, and Low suitability amount to 8422.29 km?, accounting for
only 19.69% of the total land area; while Unsuitable area is 34,360.90 km?, accounting for
80.31%. The class of High suitability covers 2409.30 km?, accounting for 5.63% of the total
land area, most of which are located on the piedmont plains in the east. This kind of region
should be regarded as the preferred region for reconstruction, which is suitable for
large-scale population aggregation, industrialization, and urbanization development. The
class of Middle suitability could be used as supplemental choice for the class of High suit-
ability, and the class of Low suitability should be considered for reconstruction with much
carefulness and sufficient preventive measures.
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(2) The land suitability for reconstruction at administrative scale show that 11 out of 21
counties in the stricken area have low construction index (below 0.20), most of which are
located in the mountainous regions in the west; while only 6 counties have relative high
construction index (above 0.60), all of which are located on the piedmont plains in the east.
For the 6 hard-hit counties, only Mingshan has high construction index (0.76), with the total
suitable land of 468.33 km? It should be selected as the preferred region for large-scale
population aggregation, urban construction, and industrial development in the hard-hit re-
gions. Some plots of land in the valleys could be selected for in-situ small-scale reconstruc-
tion in Lushan.

(3) Land suitability assessment for post-earthquake reconstruction proves to be a valuable
effort to reveal the land suitability of different regions for industrial and urban reconstruc-
tion in the stricken area. It is innovative in integrating geological conditions, risk of disasters,
water and land resources conditions, and eco-environmental suitability and emphasizing
safety factor in the assessment. The assessment of land suitability depicts a clear picture of
land capacity of different regions for reconstruction. The land suitability assessment plays an
important role in making sound reconstruction planning for achieving sustainable regional
development in the Mw 6.6 Lushan earthquake stricken area. This study could be used for
reference to the regions with similar events both here in China and elsewhere.
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