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ABSTRACT

At present, rapidly changing landscape has become a typical feature in
urbanization. wetake YuhuaDistrict in Shijiazhuang city asthe study area,
two different temporal RS datain 2010 and 2008 with a0.6m resolution as
base data, supplemented by field survey, GIS analysis,take a study on the
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rapidly changing in urban landscape structure by policy-drivenin horizontal
and vertical variations. And try to explorethe effects and countermeasures
of secondly disaster by rapidly changing urban landscape.
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INTRODUCTION

Land use/ cover change (LUCC) isaglobd change
research hot field*3. The regional land use/ cover
change (LUCC) and thedrive mechanismisresearch
focus in land use / cover change (LUCC)“. as a
gathering of human civilization, City is the typical
representativeinland use/ cover studying of regional
scale. the change response of rapidly changing
landscape and environment dueto high utilization and
rate of change of land use / cover is difficult and
important partin LUCC research. Asan artificia high
intensity collection area of land use/ cover change
(LUCC), city ownership of landin Chinabelongingto
the State, government dominate theright to useland-
usechangeunder thetheoretica framework. Therefore,
thefundamenta drivingforceof land use/ cover change
(LUCC) isthenational policy of different levelsof in

different periods, so, urban landscape structureisa
response to national and local policies in different
periods.

Urbanizationisageographica space process®, on
the onehand, based on natura geography, urban land
use/cover change(LUCC), induding not only thesurface
of land use / cover change, but also land urban
underground space utilization: horizontally, the city
LUCC expressesas urban expansion and land cover
change on surface; vertical direction, it expressesas
changesin thevolume of regional surface landscape,
urban landscape height, size, characteristicsand uses.
Also it expresses as surface upward updates
underground extension of urban landscape. As an
artificial patchinregional natura ecosystem, therapid
changein urban landscape structure, size, density and
other characteristicsin the horizonta directionandthe
vertical direction makes urban area or local natural
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environment changed dramaticaly, it will not beignored
about urban disastersand city emergency response.

LAND USEAND URBANIZATION

Present situation of ur banization in china

Sincereformand opening especialy inthelast 20
years. Urbanizationin Chinahasimproved continuoudly,
urbanization rateisfaster than the world average of
2.14%°, especially the housing reform after the
beginning of 1998, the rapid development of thereal
estate industry has agreat development. At present,
Chinaisconductingthefastest expansionin urban aress
in history, but the efficiency of theuseof urban built-up
areaisdedining™. GDP per unit areacf thecity in China
during 2000-2010 islower than that in 1990 to 2000.
From 1990 to 2000, the urban built-up areain China
grew up from 12 200 km2 to 21,800 km2; to 2010,
reaching 40,500 km?2 with an approximately 3.32 times
in 1990. Thesuburban farmlandisoccupied at firstin
rapid expansion of the city, about 770 acres, nearly
53.4% of the urban expansion areaisfrom arableland
during the period of 1990-2000, about 1900 acres,
nearly 68.7 percent of the city expansion areaisfrom
arableland during the period of 2000-2010. At the
sametime, lotsof arablelandischanged into condtruction
land, whilemakesthebad impact on food security.

Toofast and significant regional differencesaso
urban-rura dua structure process of urbanization has
not only made urban ecosystem structure, processes
and functionsaffected degenerated, but dsoanegaive
responseto anatural geographical environment, such
astheurban heat idand effect, water funnel, including
haze, includingair pollution. And thereisalsotheloss
of arableland resources, diminishes of GDP per unit
areaand other socid environmental responseg™®; aso
appears out some human environment responsewitha
greater cost of other spatial and temporal
characterization such astraffic congestion, education,
health care which can show service functions of the
urban.

Significanceand valueof research

Land use/cover (LUCC) istheessenceof National
development and human existence, asahigh-intensity
areasin land use/cover (LUCC), city isan artificia

landscape collection. How to integrate urban ecosystems
into thenatura ecosystems, and output and maintaining
of urban systems, also makeit avirtuouscircle, isthe
key point of city and social sustainable devel opment.
Therefore, it is very important for us to take a case
study of typical urban LUCC and evd uatetheresponse
of urban ecosystems and natural geographic systems,
socio-economic systems and human environment
system, and based on different tempora and special
scales urban land use change. It can verify the urban
congtruction and urban planning of scientificrationdity,
but a so especially animportant reference value and
guidanceinthetoday when it takes an extraordinary
scaleand speed urbani zation devel opment in China

North ChinaPlain accommodate apopul ation of
over 440 million, over 20% of the land occupied by
congtructionlandinthisregion®. Asthecapitd of Hebel
Province, Shijiazhuangisaregiond political economic
and cultural center, a so adevelopment city relyingon
theBeijing-Guangzhou railway. it takesan advantages
of expansion space and factorsfor itsspatial location
and itscompl ete landforms such asmountains, hills,
plainsand so on. Palicy of “great change after three
years” has been launched in 2008 to make a regional
central urban with an ecologica and modernity festure
inmorethan threeyearslater, through mending theurban
landscape structure and function, improving thelayout
and urban quality and features.

Now threeyearspassed, it takesarapidly changing
andturnover dong the horizonta and verticd directions
on landscape and structure in its city space. It isa
typically rapid urbanization representativein Hebel
Province and even national microcosm of urban
construction by policy driven. So, typical case study,
which condusonsaremorestrong practicd sgnificance.

DATASELECTIONAND PROCESSING

Overview of Natural geography in study area

Shijiazhuangislocated in south-central of Hebel
Province and economic zone around Bohai Bay.
Located at latitude 37 ° 27 ‘~ 38 ©47’, longitude 113
©30 ‘~ 115 °20’, Hengshui city is in its East, the longest
strengths from north to south is of approximately
148.018 kilometers, and the widest widthsfrom east
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to west is about 175.383 kilometers. Perimeter of
Shijiazhuang city border isabout 760km, withitstota
areaof 15,848 square kilometers and urban area of
307 sguarekilometers(induding dngxingminingregion).
Shijiazhuang city located at theeastern marginof Eurasa
in Mid-latitude, is temperate continental monsoon
climate, With afour distinct seasons and significant
summer and winter, concentrated rainfall, sgnificantly
wet and dry period. YuhuaDistrict islocated in the
southeast of Shijiazhuang City, isoneof Shijiazhuang
fiveadministrativedistrictswith an areaof about 104
squarekilometers.

Division of landscapetypes

Taking into account the urban landscape
heterogeneaity and socid functions, and Shijiazhuang city
islocatedin plaininfront of Taihang Mountains, witha
relatively simple urban landscape affected deeply by
human activities, we divided its landscape aong
horizontal directioninto thefollowing fiveclasses: 1.
Urban construction landscape 2. Cities Landscape
(including parks, playgrounds, green spaces, green belts
and other outdoor activitiesinle surevenues) 3.urban
tranffic land (mainly for highway and railway land) 4.
water body (including parks, resdentid |andscapewater,
urban landscape river waters) 5. cultivated land
(including genera field, vegetable, greenhouse space)
6. unutilizeland (including flood, undevel oped land
within the city, as well as a variety of wasteland,
wasteland).

Then, wereferencethe classification standardin
Building Industry, five classesisdividedinto according
to theheight of urban landscapein vertical direction.
1. Low-risebuilding: Number of floorsarebetween 1

to 3floors.

2. Multi-storey building: Number of floorsarebetween
4to6floors.

3. Second high-rise building: Number of floorsare
between 7to 15 floors.

4. High-risebuilding: Number of floorsare between
16to 25floors.

5. Super High-rise Building: Number of floorsare
above 26 floors.

Dataand processing
We sdlect two tempord (early 2008 and late 2010)

sharing dataon Googleearth in YuhuaDistrict, and the
highest resolution of dataisto 0.6m, through using the
geographicinformation systemtools (ArcGis9.x) and
Image processing software (Erdas professional
9.x)released by ERSl inU.S., weget thetransferring
matriX inlandscapestructure during study period inthe
horizontal, and changing height, density and scalein
vertica landscapeafter theimagestitched, raster images
Regis rated, study area cropped, landscape
interpretation and vector layered extraction, overlay
analysis, property calculationsand so on.

Wemakeafield survey based oninterpret to the
image from early 2008 to late 2010, and do the geo-
processing onlandscape (dl kind of artificia building)
invertica direction

See TABLE 1 for landscape height changes and
TABLE 2 for landscape area changes from 2008 to
2010.
TABLE 1: Landscapein vertical direction from 2008to 2010

Classes for Vertical building landscape(unit:

Year km?2)
Super High-rise High-rise Second high-ris

2008 1.1583 0.3733 1.6784
2010 1.9132 1.9125 1.8224
Rate of 65.17% 412.27% 8.58%
change

Y ear Multi-storey Low-rise

2008 13.5793 29.5789

2010 13.9320 27.2671
Rate of 2.60% 7.82%
change

TABLE 2: Landscape changefrome 2008 to 2010

Land use/cover Class(unit: km2)

vear Index construction land cultivated land Green land
2008 Area 46.22 30.84 8.72
Percent 44.22% 29.51% 8.35%
2010 Area 4741 24.69 10.90
Percent 45.36% 23.62% 10.43%
08-10 Rate of change 2.57% -19.93% 24.92%
08-10 Change 1.19 -6.15 217
Year Index unutilized land Water bady Traffic land
2008 Area 9.37 0.56 8.80
Percent 8.97% 0.54% 8.42%
2010 Area 11.99 0.52 8.96
Percent 11.47% 0.50% 8.57%
08-10 Rate of change 27.91% -7.06% 1.80%
08-10 Change 2.62 -0.04 0.16
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CHARACTERISTICSANALYSISOFURBAN
LANDSCAPE STRUCTURE CHANGESIN
THE STUDY AREA

L andscapein horisonal direction

There are shown in TABLE 2, in early 2008,
landscape areain study area shows as. construction
land>Agricultura Land> unused land> Transportation
land> green land> water body; and in theend of 2010,
landscape areain study area shows as. construction
land> Farm land> unused land> green land>
Transportation land>water body, which thegreenarea
of landismorethan trangportation land, other |landscape
typesof thetotd sizeof therdationship hasnot changed.
The common characteristics of two temporal datais
that urban congtructionland and agricultura land takea
vast mgjority of thetotd area, water body areaoccupy
smdles.

On some view of each class, all of construction
land, greenland, unused land, transportation land has
increased, which unused land increasesthemost amount
inareafrom 9,374,665.203 square kilometersin 2008
t0 11,991,459.33 square kilometersin 2010. with an
areaincrement of 2,616,794.127 squarekilometersand
increased rate by 27.91%. Changes of green areaiis
more violent, with an area of 2,174,091 square
kilometersand 24.92% of percent increment. Thethird
iscongtructionland, withan areaof 1,189,300.2 square
kilometersand 2.57% of percent. Transportation land
areachangesarerdatively small. Theareareduction of
landscapetypesindudeagriculturd land and water bodly,
with an 30,841,867 square kilometers in 2008 to
24,693,748 square kilometers in 2010, and with a
6,148,119 square kilometers 19.93% reduction of
agricultural land from 2008 to 2010. Whilereduced
areaof water body issmaller from 2008to0 2010, with
a39836.72254 squarekilometersand 7.06% reduction
of area

L andscapein vertical direction

Studieshave shown that high-risebuildingin study
area landscape area grows from 0.3733 square
kilometersin early 2008 to 1.9125 square kilometers
in late 2010. it grows up to 412.27% from 2008 to
2010, areaof Super high-riseBuildinglandscapegrows
from 1.1583 squarekilometersin early 200810 1.91322

sguarekilometersin 2010, with a65.17% growth rate
from 2008 to 2010. Two types of architectural
landscape above arethebiggest changeof dl landscape
types. Areachanges of high-rise spread a ong Urban
Expressway. Second high-riseand multi-storey buildings
landscapeincreasewith 8.58% and 2.60% growth rate
for each one. whileonly the areaof low-riselandscape
decreaseswith a7.82% reduction rate. Thetrend of
high-risebuilding landscapeinthe study areaistoward
theverticd direction.

URBAN LANDSCAPE CHANGEAND
ANALY SISOF SECONDARY DISASTERS

Asacaollection of human civilization, theurbanis
asothelargest areain land use/cover change, besides
the negative impact on the natural ecological
considerations, the secondary disasters brought by
urban landscape change are a so worthy of attention,
mainly asfollows:

Hurricane exited among high-rise and above
building

Because of theimpact to heat and wind flow, super
and high-risebuildingsin urban will hinder theflow of
thewind, and makethewind flow through theleft and
right sides of the building, which makestheleeward
sdeof thebuildinginto negative pressurearea, and forms
vortex. Furthermore, velocity of wind flow increases
up in the gap between the building, and cyclone
appeared around the corner. The higher and themore
intengveof thebuilding, themoreobviousand themore
difficult to control to this phenomenon, theimpact is
also more complex, and hurricane between super and
high-risebuildingwill beformed.

Urban HEAT ISLAND

Asmodéd that human changes natura ecosystems,
changes in urban land use/cover in the horizontal
direction makesthe underlying surface characteristics
changed; Meanwhile, urban landscapeextendsverticdly,
makes the urban social function more density, urban
factories and vehicle’s exhausting heat, population
density, more building, dry ground, and less water
evaporated, that cause local temperature, humidity,
precipitation and other local climateindex changing,
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urban temperature is higher than the surrounding
suburbs, it isthe urban heat island effect. Urban heat
idand effect isnot conduciveto the spread of pollutants,
and adsotoform a“muddy island” phenomenon.

Ground subsidence

Research to YuhuaDistrict in Shijiazhuang city
suggeststhat changesin the urban landscape by policy-
driven in addition to the horizontal expansion, the
variaionof veodity inthevertica directionisasoworth
attention. Nearly 10 years, because of the national
housing policy, city devel op and expandsvery quickly
in horizontal and vertical direction. At thesametime,
Demanding to morebuilding materialsin urbanization
also makesnatural mountain surrounding thecity isa
largeexcavation, or evendisgppeared, whileintheurban
expansion areg, artificia mountain: city multi-level to
high and super high-rise buildings appearedin large
numbers, physical geography surface balance is
artificially changed, the stability of regional geology
became worse. while in urban development, urban
surface space increasingly tense, that leads to
accel erated land use space underground, such asthe
urban underground rail transportation, underground
drainage ditches, building underground parking lots.
Especidly intheNorth ChinaPlain, overexploitation of
groundwater hasbecomeahugefunnd, the possibility
of land subs dence caused by high-risebuildingisvery
large.

CONCLUSIONSAND SUGGESTIONS

After thetext edit has been completed, thepaper is
ready for thetemplate. Duplicatethetemplatefile by
using the Save As command, and use the naming
convention prescribed by your conferencefor thename
of your paper. Inthisnewly createdfile, highlight all of
the contentsand import your preparedtext file. You are
now ready to style your paper; use the scroll down
window ontheleft of theM SWord Formatting tool bar.

We concludethrough the case study that, different
from conventional urban LUCC. In the study area
during the “great changes after three years” period,
Agricultural land area decreased by 19.93%, while
congtruction land areaincreased by only 2.57%, urban
green arear increase 24.92%. Landscapein study area

extendsvertically significant. And vertical building
landscapeincreaseswith agrowthrateof 412.27%for
high-rise building and the 65.17% for super high-rise
building landscape. It showsthat thetrend of urbanland
use/cover changeisinthedirection of the devel opment
of three-dimensiond intoday and future, a so expresses
an actively driven effect for government policy inthe
urban landscape structure and devel opment.

Mean while. The expansion of the city in three-
dimensional space, the increased city capacity and
density of lifeand productivity, that makesthecity an
increased risk of sudden disasters. And high-risebuilding
also often becomes objects of socia terror attacks.
Therefore, itisextremey important to comply withthe
natura sciencesurban devel opment decision-making.
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