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MEASUREMENTS FOR SPATIAL FIELD OF CITIES AT PREFECTURE LEVEL
OR ABOVE IN CHINA BASED ON ACCESSIBILITY AND FIELD-STRENGTH MODEL

PAN Jing-hu', LIU Ying’
(1.College of Geographic and Environmental Science, Northwest Normal University, Lanzhou 730070, China;
2. Xinjiang Institute of Ecology and Geography, Chinese Academy of Sciences, Urumqi 830011, China)

Abstract: Spatial filed is an abstract concept to define the potential difference came from the process of the
growth pole of regional economy driving the economic development of periphery areas through transport cor-
ridors. In this paper, complex components for calculating the urban nodality index are selected, with consid-
eration to the following five specific aspects, i.e., economic development, social progress, science & educa-
tion, resources & infrastructure and ecological environment conditions. With the application of raster cost
weighted distance method, k-order data fields and EADA (Exploratory Spatial Data Analysis) , this paper at-
tempts to comprehensively measure the regional accessibility and the spatial field of cities at prefecture level
or above in China, and to reveal the spatio-temporal characteristics of macro disparities, the three zones and
the economic disparities in the Northern-Southern China from inter-province, inter-city, inter-county. The re-
sults indicate that the accessibility condition continues to be improved and the average accessibility is min
and 193.43 in 1991 and 2010 respectively, increase by 53.55min. Moreover, spatial filed have been increas-
ing significantly from 1991 to 2010, while the economic disparities are different at different research scales.
The distribution pattern of spatial field appears to be single-core form in 1991, while that in 2010 tends to be
“multi-polar” network form. The differences between the Southern and Northern China evolves from®South
and North are in balance "to“ South is stronger than North”.. On the basis of measurement and analysis for ur-
ban spatial filed, a two-level zoning project of urban economic regions of the whole country is put forward.
Key words: spatial field; accessibility; nodality index; field-strength model; China
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Spatial-Temporal Characteristics in Urban Morphology of
Majior Cities in China during 1990-2010

PAN Jing - hu, DAI Wei - li
(College of Geographic and Environmental Science , Northwest Normal University , Lanzhou 730070, Gansu,China)

Abstract: In this paper, a total of 62 major cities in Chinese mainland are selected as the research object. By constructing
SVBI index, central built-up areas are extracted from multi-temporal Landsat TM/ETM+ remote sensing satellite imagery
with the help of ArcGIS and Erdas software. Spatial-temporal characteristics of urban spatial morphologic evolution from
1990 to 2010 are analyzed by using the index of expanding area, expansion rate, compactness indices, Boyce-Clark shape
indices, fractal dimension, trend analysis and so on. The results show that expansion speed of Chinese major cities is
proportional to those of urban level. Expansion speed of the eastern cities is higher than that of the western and central
cities during the period from 1990 to 2010. The shape of the 62 cities tended to be stable, mostly in between the square
and the rectangle. Overall, urban spatial compactness is increased, and the fractal dimension is declined. Major way of
urban morphology evolution of Chinese major cities is the intension-type development instead of extensive transit during
the period of 1990-2010. Out of 62 cities, 39 cities show an unreasonable speed at urban land expand. H-shape or star-
shape is the best urban morphology in eliminating air pollution. The factors influencing the urban morphology evolution
of Chinese major cities include urbanization, traffic location, new-style spatial elements and government regulation.

Key words: urban spatial morphology ; urban expansion ; urban compactness ; remote sensing ; China
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Measurement to Accessibility and Service Coverage of Civil Airports in China

PAN Jing - hu', CONG Yi - bo’
(1. College of Geographic and Environmental Science , Northwest Normal University , Lanzhou 730070, Gansu , China
2. College of Resource and Environment , Lanzhou University , Lanzhou 730000, Gansu ,China)

Abstract: Based on the matrix raster data, the spatial accessibility of China’s civil airports was calculated by using the
cost weighted distance shortest path method. Service range of civil airports is calculated by using Cost Allocation
method. Then, the spatial spillovers effect of accessibility for Chinese civil airports was examined at prefecture-level city
scale. The service ability of civil airports was analyzed and some advice about the planning of Chinese civil aviation
airports was put forward. Results show that the average accessibility of civil airports and prefecture- level city was
shortened from 184.76 min in 1991 to 127.09 min in 2012, and from 88.66 min in 1991 to 54.44 min in 2012 respectively.
The spillover effect of accessibility at prefecture-level city scale is rather strong. The average service area of civil airport’
s in China decreased from 10.44x10* km’ to 5.25%10* km’ during the period of 1991-2012. Tendency of spatial layout of
civil airports serving for the economy is more obvious. In 2012, the area of valid service zones of civil airports in China is
about 390.92x10* km’. The ratio of area, population and GDP of valid service zones of airports to the total volume in
China is 40%, 89.2% and 93.8% respectively.

Key words: accessibility ; service coverage; civil airport; China
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Analysison the Urban D evelopm entE fficiency of C ities at P refecture
Levelorabove in ChinaBased on DEA-ESDA

PAN Jing - hu, YIN Jun
(College of Geographic and Environmental Science, Northwest Normal University, Lanzhou 730070, Gansu, China)

Abstract: This paper firstly establishes the evaluation index system of the urban development efficiency, which includes
five input elements of land, capital, labor, science-education and signal communication and two output elements of the
urban economic gross and profit. Based on the data from 286 cities through 2001 to 2010, the urban efficiencies of
prefecture level or above in China and their changing trends during the period 2001~2010 are investigated using DEA
(Data Envelopment Analysis) model. It makes the cluster of these cities from the traditional perspective of the eastern,
central and western regions in China and evaluates the urban development scale profit to discuss whether the ratio of
input-output achieves the Pareto Optimality. Then it analyzes the spatial distribution characteristics and discusses the
spatial heterogeneity law of the urban development efficiency about these cities based on ESDA (Exploratory Spatial
Data Analysis) . Finally, it explores the temporal and spatial patterns of urban efficiency and explains the driving factors
of the urban development efficiency. The results illustrate that the urban efficiency is relatively low, and only few
metropolises were in DEA efficiencies. Spatial pattern of the urban development efficiency in China coincides with the
spatial pattern of the economic development, city administrative level and scale level in China at present. Efficiency
differences between the integrated cities and specialized cities significantly. The urban development efficiency not only
exist the spatial dependence, there is also a strong spatial spillover effect among cities. The urban efficiency changing
trends were decreasing during 2001~2010, in which they were all decreasing during the sub-period 2001~2005, and all
increasing during the sub-period 2005~2010. Most cities are in a stage of increasing scale returns, and the main reasons
for the relatively low urban efficiencies and their changing trends mainly lie in the insufficient scale investment.
Location, resource endowments, industrial structure and policy factors are the main driving force of distribution and
evolution pattern of China's urban efficiency.

K ey w ords: urban development efficiency; DEA; ESDA; China

T IEFE D NRESR T ALR B ST U H 28 7 B o 3l i £ D DX B e (1 Kl , G
PR, & DRI T AR R BT G O 1E G TR AR DL R Z 3 5 Wi 2 P 7 DX ) 42 B A e

WCRE I 8] : 2012 — 08 — 22; &R [A]: 2012 - 10 - 16
HE4TA  HFE QRFEEIEAIR A 41061017 ; B R4 AE SITRFHR H (1201-14)
EB AN B (1974, 5, Bl BN, [+, fl#E% . FEHFR T A GIS FMLEFF /3T E-mail: panjh_nwnu@nwnu.edu.cn.



33 EE oM % B oo ¥E
20134£9 1 ECONOMIC GEOGRAPHY

Vol.33, No.9
Sep., 2013

FEARRiGE= S Z EEA T EMIES

&R, FRE
COURIT A B2 S EREERRE 5, I Ll 2 730070)

8 E:LL20124F I 2 424 A QRIS RIS 4 s ITRE DT 0 Mt e SRR RS 4540 I Je R AN 2L |
T A S 1] T B B 7 i XS (A 3 A A T 15 B M W FE 2 SRR B - o ] A 05 i R BRI A A A
25 [ 43 A5 5 4 BE A o A SO A SREERRBE 13 T H AR S0 4A B DL AR s s Y SR AR R BE I T 4A DU A 4A
I VA A5 rT 0 IR 55 3 B st A AR B DU AR RAR /N (AE Iy R i/ INFRHAE | JHL 2 (] 454 5 52 18 1T ik ik

DL BC el S r R B\ R I3 DX P 2 A AT SR i — AR X R A R AR — B A R — R AR
MK s BB DA B P T L LR B A A 1 DX = AR XA 3 R R R = A

SRR - a3 (R G5 5 THEE M 5 i o A5 GIS; R
HE SRS F592.7 XEiFRIRES:A XEHS:1000 - 8462(2013)09 - 0154 - 07

Analysis on Spatial Structure of A—Grade Scenic Spots in China Based on
Quantitative Geography Model

PAN Jing - hu, LI Jun - feng
(College of Geographic and Environmental Science , Northwest Normal University , Lanzhou 730070, Gansu, China)

Abstract: The study of the spatial structure of tourism is receiving increasing attention but methodology so far has used
qualitative rather than quantitative methods. Based on an investigation of 2 424 National A-grade tourist attractions and
using GIS and some quantitative analysis methods, such as Nearest Neighbor Index (NNI), Gini Coefficient, quadrat
analysis, hot spot clustering, and the spatial structure of scenic spots were investigated. Based on matrix raster data
covering the whole space, this paper calculates spatial accessibility of all A-grade scenic spots in China using cost
weighted distance method and ArcGIS as platforms. Service range of each scenic spot at 4A level and above in China was
delimitated by using cost allocation method. The results show that the distribution of A-grade scenic spot in China is a
type of agglomeration and spatial distribution equilibrium is low. Agglomeration of human scenic spots is higher than that
of natural scenic spots, while the agglomeration of scenic spots at 4A level and above is less than that of scenic spots
below 4A level. Service range of each scenic spot at 4A level and above in China was more advanced in south-eastern
region than that in north-western region, whose spatial structure were closely related with traffic accessibility layout in
China. First-order hotspots areas were mainly concentrated in the east side of the line formed by in Deqin-Alxa Left
Banner. The second hotspots areas were composed of 11 region, while the third-order hot spots areas including Beijing,
Tianjin, Central Plains and the Yangtze River Delta. This research can provide a new reference for tourist spatial structure
study methodologically.

Key words: spatial structure; spatial accessibility ; scenic spots; GIS ; China
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The changes of plant communities and

the landscape heterogeneity in Shule River Basin

WEI Wei'?, HAO Yuanyuan', ZHANG Juan', LIU Hurfeng', XIE Yao-wen'

(1. College of Earth and Environmental Sciences, l.anzhou University, l.anzhou 730000, China;

2. College of Geographical and Environment Science, Northwest Normal University, Lanzhou 730070, China)

Abstact: The vegetation communities and landscape types in Shule River basin were classified and refined
based on 231 plant-square survey combined with remote sensing data and existing vegetation data to reveal
the characteristics of spatial distribution and other changes of vegetation types with the terrain and other
elements. The vegetation landscape heterogeneity was analyzed using the grid line relative frequency from
linear sampling method. The results showed that Alhagi sparsifolia, Nitraria tangutorum , Lycium ru-
thenicum , Tamarix sp. , Kalidium foliatum, Sympegma regelii were the main vegetation types in the
study area which occupied an absolutely dominant position. These vegetation characteristics of staggered
distribution and mutual influence were the important factors influencing the structure, function and dy-
namics of ecosystems to form unique vegetation communities and landscape system of Shule River. Along
with different altitude. the vegetation types were richer and the distribution was more complex with the

relative frequency less than 50%. For the different gradient performance of landscape heterogeneity, the
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FESES P01 C#kFRIEAE A XELRS 1000 -4890(2015)2 - 0532 -09
Water-soil resources optimization based on accumulative cost resistance model in Shiyang
River basin. WEI Wei'*™, LEI Li’, FAN Wen', ZHOU Jun+u', SHI Wei', XIE Bin-bin’
(" College of Geographical and Environmental Science, Northwest Normal University, Lanzhou
730070, China; *Management Bureau of Shiyang River Basin, Gansu Provincial Department of
Water Resources, Wuwei 733000, Gansu, China; *School of Urban Economics and Tourism Cul-
ture, Lanzhou City University, Lanzhou 730070, China). Chinese Journal of Ecology, 2015, 34
(2) : 532 -540.

Abstract: Taking the optimization of water-soil resources as an objective, the energy exchange
and transfer resistance, and cost resistance spatial distribution of the water-soil resources in
Shiyang River basin were analyzed according to the minimum accumulative resistance surface, the
accumulative cost resistance model and the surface dissipative technology. The results showed
that the ecological core sources of water—soil resources were river net, other water areas, crop—
lands and construction lands. The maximum value of accumulative cost resistance was found in
construction lands which had the biggest resistance to energy flow and transfer of ecosystems. In
contrast, the river net had the minimum cost resistance. According to the configuration methods
and division principles of water-soil resources, Shiyang River basin was divided into five types, i.
e., the key areas to be optimized, areas waiting for configuration optimization, the importantly con—
cerned areas, concerned areas, and ecological improvement and conservation areas. The key areas
to be optimized are mainly distributed in Minqin and Wuwei oases that carry more than 85% of
towns and population. Some measures should be taken to improve the ability of water conservation
and to reduce ecological risk, for example, increasing oasis area in fringe, afforestation in the tran—
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Regional eco-compensation standard in Gansu Province. PAN Jing-hu™* (College of Geo—
graphic and Environmental Science, Northwest Normal University, Lanzhou 730070, Gansu, Chi—
na) . Chinese Journal of Ecology, 2014, 33 (12) : 3286 —3294.

Abstract: Standard of regional eco-compensation (REC) is one of the key issues to establish
REC mechanism. Land use/cover data were acquired by using Landsat remote sensing images.

From a geographical view of scale relevance and scale transition, this study put forward ecological
compensation urgent index (ECUI) and the model of eco-compensation standard based on ecolog—
ical value equivalents by taking both the ecosystem service value and the economic development
level of different regions into consideration. The ecosystem service value, ECUI and REC stand-
ard of Gansu Province in 2011 were calculated and the spatial disparities were analyzed at three
spatial scales: ecological zone scale, prefecturedevel city scale and county scale. The results
showed that Gannan Plateau, Hexi mountain and desert ecological zone should have priority to get
compensation, and the urban ecological zone along the Yellow River should first provide compen—
sation. The municipal districts and mining counties had the lowest priority level among all the
counties of Gansu. Among all the 87 counties, Akesai, Subei, Maqu and Sunan were high in ec—
ological outpul, which had the highest level of priorily to gel compensation. Al the prefecture-dev—
el, REC values in Jiayuguan, Lanzhou and Pingliang were negative and they should pay REC
while REC values in Jiuquan, Gannan and Zhangye are positive and they should receive REC.

Key words: eco-compensation; ecosystem service value; equivalent weight; Gansu.
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Spatial distribution characteristics of air pollutants in major cities in China during the pe—
riod of wide range haze pollution. PAN Jing-hu™*, ZHANG Wen, LI Jundeng, WEN Yan,
WANG Chun-juan (College of Geographic and Environmental Science, Northwest Normal Univer—
sity, Lanzhou 730070, China) . Chinese Journal of Ecology, 2014, 33 (12) : 3423 —3431.
Abstract: Based on the air pollutants monitoring data obtained from 667 meteorological stations
of 118 major cities in China in the period from November to December in 2013, the spatial distri—
bution maps of air pollutant concentrations every five days were obtained by selecting optimal spa—
tial interpolation method. Kernel density and trend surface analysis were used to study the spatio—
temporal distribution characteristics of pollutant concentrations during the period of wide range
haze pollution, and the spatial heterogeneities of pollutant concentrations were explored by using
global autocorrelation and local aulocorrelation analysis methods. The results indicated that the
variation trend of air pollutants was large at different time. The concentrations of air pollutants
such as nitrogen dioxide (NO,) , inhalable particles (PM,, and PM, ), and sulfur dioxide
(S0,) showed an apparent tendency of the eastern region > the western region and the northern
region > the southern region. PM,; and PM, ; were the main contributors to the widespread haze
weather. There were significant positive spatial autocorrelations in mean concentrations of all the
air pollutants. The hot spots of mean concentrations of NO, were concentrated in the central re—
gions of Shandong Province, south regions of Heibei Province and the urban agglomerations of the
Pearl River Delta. The hot spots of mean concentrations of PM,, were distributed in the south re—
gions of Hebei Province, Huaihai and Guanzhong-Tianshui economic zones. The hot spots of
mean concentrations of PM, ; were concentrated mostly in Beijing-Tianjin-Hebei urban agglomera—
tions, the Yangtze River Delta and the coast region of South China, and the hot spots of mean
concentrations of SO, mainly distributed in the central regions of Hebei Province and the north—
eastern region of Shandong Province.

Key words: air pollutant; spatial distribution; spatial autocorrelation; GIS.
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i, WHEZEAE S AN, FUE R TR R, AARRES EEES
773 (ESDA) A7 7 B v i ay E W £ 7. &RELW: FEEZEDAE WS B om KA
BTRRAE, dRMEFRENINERYEKR. EFEHMAE T T E A 144.07 min, 2
60% Hy X 3 [2 508 3y 4 [ ¥ B TR A 72 2 h AP, 30 min DA Py 8 ¥T B2 AT 1 DO 4B KT AR B
13.29%, FEELTB A F KA THREE, B 1283 min, FHEAMNZE 24 EAHA LN
WA P, BT Moran [ N EAE, EFRMAE L HAR MK T HAME BFIEH K.
T 1 3 51 T K RO B R A A E SR M AR
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Spatial distribution characteristics and accessibility of national wetland parks in China. PAN
Jing-hu**, ZHANG Jian-hui (College of Geographic and Environmental Science, Northwest Normal
University, Lanzhou 730070, China)
Abstract: By using GIS and the methods of nearest neighbor index, Ripley’s K function, and kernel density
estimation, the spatial distribution of 298 China’s national wetland parks was analyzed. Based on the matrix
raster data, the spatial accessibility of China’s national wetland parks at county-level was calculated by
using the cost weighted distance method and ArcGIS as platforms. The spatial differences of county-level
accessibility of the national wetland parks were analyzed by the exploratory spatial data analysis (ESDA).
Results show that the national wetland parks generally exhibit an aggregated distribution. There is quite
difference of spatial distribution of national wetland parks among both inter-provinces and inter-economic
regions. The average accessibility is about 144.07 min, and the area with the accessibility of national
wetland parks within 120 min reaches 60%, while the area with the accessibility within 30 min accounts for
13.29%, and the longest time needs 1283 min for one park located at central Tibetan Plateau. Moreover, the
distribution of the accessibility coincides with that of traffic lines. At county level, the estimated value of
Moran’s [ is positive. National wetland parks and adjacent areas show a strong positive correlation. The
distribution of hot spots regarding the accessibility shows an obvious hot spots—sub-hot spots—sub-cold
spots—cold spots distribution pattern from east to west. Service range of each national wetland park is more
advanced in western regions than that in eastern and central China.
Key words: spatial structure; accessibility; national wetland parks; GIS.
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FESES TP79 XEAFRIRAE A XEHRS 1000 -4890(2013)3 -0712 -07
Spatiotemporal variations of vegetation NPP and related driving factors in Shiyang River
basin of Northwest China in 2000 —2010. LI Chuan-hua, ZHAO Jun™™ (College of Geograph—
ic and Environmental Sciences, Northwest Normal University, Lanzhou 730070, China). Chinese
Journal of Ecology, 2013, 32(3) : 712 -718.

Abstract: By using MODIS remote sensing data, this paper studied the spatiotemporal distribu—
tion and variation characteristics of vegetation net primary productivity (NPP) and their relation—
ships with climate change and human activity in the Shiyang River basin of Northwest China in
2000 —2010, with the human effect model of NPP established. In 2000 -2010, the total vegeta—
tion NPP in the basin decreased after an initial increase, with the peak in 2002 and a periodical
fluctuation in the decreasing process. Overall, the NPP had a significant positive correlation with
precipitation, but less correlation with air temperature ; whereas in some areas, the NPP had sig—
nificant correlation with precipitation, and also, stronger correlation with air temperature. The re—
lated division lines for the annual precipitation were 380 mm and 170 mm. In the areas with the
annual precipitation greater than 380 mm, air temperature was the dominant factor affecting the
NPP; in the areas where the annual precipitation was 170 —380 mm, precipitation was the domi—
nant factor; and in the areas with the annual precipitation less than 170 mm, precipitation and
human activity were the primary factors. Under the effects of human activity, the annual
increment of the NPP in the basin in 2000 —2010 was averagely 2353.86 ¢ C * m ™ » a™', sug—
gesting that the vegetation coverage in the basin was improved to some extent after the eco-envi—
ronment management project was implemented. From the view point of vegetation type, grassland
was most acutely positively and negatively affected human activity, cropland was also very obvi—

ously affected by human activity, and the cropland NPP was increased by the improvement of cul-
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FESES SI157;X144  CERFRIRAE A XXELHRS 1000-4890 (2013) 2-0436-09

Soil erosion evaluation and landscape pattern analysis of loess hilly gully area based on
RUSLE-SMA: A case study of Caijiamiao watershed in Qingcheng, Gansu Province of
Northwest China. PAN Jing-hu, WEN Yan™* (College of Geography and Environment Science,
Northwest Normal University, Lanzhou 730070, China) . Chinese Journal of Ecology, 2013, 32
(2) : 436-444.

Abstract: By using a linear spectral mixture analysis (SMA) model, the vegetation coverage in
the Caijiamiao watershed in Qingcheng County of Gansu was extracted from the Landsat TM ima—
ges, and the factors affecting the vegetation coverage were obtained. With the help of the revised
universal soil loss equation (RUSLE) , the amount of the soil erosion in the watershed in 2003
and 2010 was estimated. The relationships between the soil erosion and the land-use type and
topographic factors were analyzed, and the changes in the soil erosion landscape pattern were
studied. In the 7 years from 2003 to 2010, the soil erosion amount in the watershed increased
from 3.61x10° to 4. 48x10° t * a™', with an increment of 24% . The mean annual soil erosion
intensity increased from 8590.23 t * km™ to 10652.01 t * km™. The soil erosion varied greatly
with land use type, being more serious on unutilized land, grassland, and garden land, and on
the areas with a slope greater than 15°, elevation below 1395 m, and aspect west. Overall, the
erosion landscape in the study area was highly fragmented, the total number of patches reduced,
fragmentation degree lowered, landscape heterogeneity decreased, and landscape shape tended to
be regular. Except the slightly eroded landscapes, the landscape types tended to be simplified.

Key words: soil erosion; RUSLE; spectral mixture analysis; landscape pattern.
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HESEE P01 XEAFRIED A CETLHRS 1000 —4890 (2013) 1 -0178 —08

Spatiotemporal pattern of urban heat island in Lanzhou of Northwest China based on frac—
tal net evolution approach and spectral mixture analysis. PAN Jing-hu'**, YANG Wang-
ming” (' College of Geography and Environmental Science, Northwest Normal University, Lanzhou
730070, China; *College of Global Change and Earth System Science, Beijing Normal University »
Beijing 100875, China) . Chinese Journal of Ecology, 2013, 32 (1) : 178 - 185.

Abstract: By using the Landsat TM/ETM * thermal infrared remote sensing data of 1993, 2001,
and 2011 to retrieve the ground temperature in the urban area of Lanzhou City, and by adopting
object-oriented fractal net evolution approach (FNEA) to make image segmentation of the ground
temperature, the urban heat island (UHI) elements were extracted. The G~ index spatial aggre—
gation analysis was made to calculate the urban heat island ratio index (URI) , and the landscape
metrics were used at landscape level to quantify the changes of the spatial pattern of the UHI from
the aspects of quantity, shape, and structure. The impervious surface distribution and vegetation
coverage were extracted by a constrained linear spectral mixture model to explore the relationships
of the impervious surface distribution and vegetation coverage with the UHL. In recent 20 years,
the UHI effect in Lanzhou City was strengthened, with the URI increased by 1.4 times. The ur—
ban expansion had a spatiotemporal consistency with the UHI expansion. The patch number and
density of the UHI landscape were increased, the patch shape and the whole landscape tended to
be complex, the landscape became more fragmented, and the landscape connectivity was de—
creased. The conversion of the UHI mainly occurred from low temperature grade patch type to
high temperature grade patch type. The heat island strength had a negative linear correlation with
the urban vegetation coverage, and a positive logarithmic correlation with the urban impervious
surface coverage.

Key words: urban heat island ; spectral mixture analysis; fractal net evolution approach; imper—

vious surface.
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