MERMEER T, Vol 22000

A case study on land use and cover change in the near urban area of China
from the 1960’ to the 1990's using DMSP,/OLS data
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ABSTRACT

D to the economic development and its land demands, remarkable changes have oceurred in land

use and cover structure near urban area all over China in recent decades, In this siody, uwing GIS

(Ceographic Information System) existing data including RS (Remote Sensing) data . such as LLUC
{Land Use and Cover) dats and DMSPDefense Meteorological Satellite Programs)/OLSIOperational
Lime scan Sysiemd datn are used for detecting the trond of LUNCC (Land Use and Cove Change) noar
urban arca in whole China, From 1960's to 1990, the area of forestland had significantly increased,
while the area of grassland, arable land, and paddy ficld hod remarkably decressed, The area of

farmland mainly coscentrates in the near urban aren, with its decrease nlong s distanee from city=

central area, while the area of forestland and grassland increase contrarily.

1 INTRODUCTION

Simce the foundation in 15949, the I’I’.‘l:‘)]E1l Hepublic
of China has made great progress in coonomic devel=
opment, especially from 1950 1o 1960 and after 1980,
e 1o remarkable socior-economic development, wr=
banizntion has greatly changed lond use and cover
structure near urban area. W et al. (1994) and Feng
(19959} engaged m LUCC study in Chana, respectively.
Their research can offer the important data. But for
understanding the trend of the relationship betwesen
LUCE and soil degradation near urban in China, an-
ather approach is needed.

This study s preliminary for charcterzing the rela-
tionships beiween soil degradation and LUCC resulted
from human impact, Lising GI5 and existing data in-
cluding RS data was applied to derive quantitative and
slaiistical data fo peflect LLICC near urban area in China,
For this object, GIS and existing data were applied 1o
derive the gquantitative and the statistical trend reflected
LUCE mear urban ares in China, DMSPAOLS data was

utilized to detect urban area in China.

2 USED DATA

2.1 DMSP/OLS calibrated radiance image data
The primary mission of DMSP/OLS is 10 observe
nighttime=moonlit=clowd cover, in order 1o provide
global meteorslogicn] forecasting service for LS, Adr
Force. Since such remote sensing imoge data also con-
tnins spatial information of urban-oriented city lights,
Imbeodf et al. (1997} put forward image threshold tech-
nigue o acquite urban area's spatial information, In
order 1o remove blooming notse of city light in image
data, lmboll @ al. seslected the 838% of maximum paxel
walue {100) in DMSP as the threshold value, 1aking
pixels with the value 88% 1o 100% as the real city
lights. In our study, the same threshold values were
chiosen, but the derived city aren was larger than nc-
fual data, Finally the value of 935% was selected as the
threshold value for China's case. Firsily DMSP/OLS
image of Ching area was extracted by GIS, Secondly
wsing this image dato. buffered zones with distance of
S, 100km, 150km, and 200km from the confer of
ench city, were made pespectively (FigZ) as the mask
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Fig. 1 Gity lights in China in DRSSP /OLS image Fig. 2 Buffered zones of "City”™, "City=50km",
data “City-100km, "Gity=150km”, "City=-200km™

[“Gity-Xkm~ means the bufferd zones with
distance of Xkm from cities’ canter.)
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Fig. 3 Agricultural lands classification of China in 1960's of China appeared in Weord Atlas of
Agriculiure 1969)

Table 1 Delinition of land cover types in WAA original and digitized data

| LULC Types in Original Daia LUC Types im Digitized Data

Arahle land Aratile I
[ Bough graning land wath asalde land _1}14'.-31.1rrd

Permanest grasslasd with scattered arable land | Girassland

Winad ame] foresss | Forest

Bae ficld | I‘.‘.Il.ll.l'ri field

S, Inland waler | [nmer Waler

Permamest gravleed for grazing | Grassland

Beon-agrcuural Lamd [ [Hhers

Non-agriculeral and and rovgh grazing lind [Hhers and Grassland
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data lor extracting LUC information nesr urban arca.
In Fig.2. "City=Xkm™ means ke bulfered wones with

distance of MEkm from cities cenber.

22 Digitized ‘World Atlss of Agriculture in 1960
Apricultural land of Chinag in the world atlas of agri
culiuge (WAAL compiled by the International Asso-
clatken of Agriculturn] Economists in 19659 which re-
flected LUC status in whale Chinn in 19605 (Table 1)
was used as an exclusive snd comprehensive data

SCHIT O,

23 Land Cover Data of Agia in 1992

e Laged Cover Date of Asia LAARS Asta 30—second
Land Cover Data set) was compdled by Land Cover
Workiing Group of AALARS (19990, using MNOAA
AVHER NIWD image date nequired from 1992 16
194, Land cover classilication system cotitains 35
calegories. For comparability with odher source data.
its land cover classificntion system wos merged into G

Iypes LFigd and Table 21

3 METHODOLOGY
Framework of research is demonsirated n Dlgure 5,
and data processing was supported by GIS. In this study

we ueed ArcYiew S0,
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4 DATA ANALYSIS

4.1 LUCC in China

iy analyzing the World Atlas of Agriculture and Land
Cover of Asin in 1992, we derived the LUCT infor-
matiog of Ching from 19600 1o 19905 Figures & and
i show the main characteristic of LUCC, From 19469
o 19592, arable land and paddy field had significamly
decreasesd. Mot of disappeared pans of both were cofi-
vierted to construction and traffic area, which could
b taken as main indication of urbanization process in
China. Forestland had increased dus (o reforestation.
Urassland had signilicantly decreased, A Fart of dis-
appeared grassland was converied o erabbe land and
paddy Held, while the other part of its decreass was

matiily caused by desertilication and sof snlimizsiion,

4.2 LUCC in Provincial level

lable 1 shows Chima provincial LUCC information,
In mo=t provinces, arable land and paddy field had
decreased, excepl that in some northern provinoos
pdaly lield incressed which was converied from grass-
land and lorestlared In soathern provinees, paddy feld
hind significanily decreased and was converied o oo
sirection area dug 1o regional high-speed economic
development. In most provinees, forestland had in-

crensed, while grassland decrogsed excepl in some

scthern provinees (Table 3k
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Fig. 4 Agricultural lands classification of China in 1960 of China appeared
im Word Atlas of Agriculture(1969)
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4.3 LUCC caused by urbanization

T moet lnnd demands resulted from cconomic de=
velopement, urbanizotion process has caused main por=
ton of LUCC phenomenon in China, [ order to study
on LLMCC strecture within near urban area, similar
multi-temnporal dats analysis work like above wos por-
formed within near urban area in China, with various
buffering distnnces considered. As shown in Fig. 82,
withan “City=50km” zotwe, the percentage of arabde lnnd
increased outwardly, but from “City=50km” zone to
City=200km” zone decressed, Poddy field significantly

decreased within "City-200km” zone outwardly, which
indicates that sgricultural activities malnly cofween-
trated within "City-50km” zone, and city expansion
mestly oocurred in paddy field and arable land, Within
"City=50km” zone, arable land and paddy field held
main share of land, Within "City-200km” zone, for-
estland gradunlly incressed outwardly while grassland
significantly decreassd. Other categories decreased
within "City-50km” zone and increased from "City-
GOkm” zone 1o "City=200km” zone. Obviously, this s

due to construction in near urban area,

Table 2 Definition of LUC Types in AARS~-Land Cover Data Set and LUC Types in this Study

| LUC Types in Original Daia
| Sea 0
| Vegetstion 10
| Evergreen 14
Foress 16
| Broadieal 18
| Neofleleal 36
Natural 44
[Decideous FL!]
Foress T2
Broadleal i |
Watural i
Tree crops. 78
Moeedleleal 80
Matural 4
Forest and shnsbland 110
arassland 130

Matural prassland / pasture 132
Grass crops 140

Faddy field 141

Whaeat 142

Mized vegetation 160
Swmmp 14

Themdra [ ].v.

Dikers 154 :

Mon vepelalson 100

Bare ground [E]]

Rock 1o

Beones of gravel 153
Sand I

Chy 1%

Perennaal snow or ice 200
Hualt-up area 200

Water 20
Inland waler 222
Todal flt 226

LUC Types in Our Study

Foresl

Cerasmaland

Arable land

Pasdily Tzl
Aurable land
Forest, Grassland, Arable and Paddy field

(hers and (rassland

Inner Water

* Classification code in the oryginal data
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Asan DS caty light data |

| Land Cover Data of Asia
Ln 1992 and World Atlas

ol Apnculture n 1969

| Threshold value of 93]

Chana Uity Laght

Cird image ] Image data
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Buffered zomes of 30, 100, 140 and 20w

Land use and cover infomation on
country amd proviscial district level

Fig. & Diagrams of analysis procedure
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Flg. & Land uses and covers of China in 1969

In Fig.®, arable land and paddy lield significantly in-
creased within "Ciey-50km” zone outwardly, and de
creased from TCity-50km”™ sone to "City=200km " 2onc
It inddicntes that city expansion generally ooccureed in
arable land and paddy field. Forestland increased within
.11-il3"'.."|.'|1:.'l||.||:|- rone outwardly. Grassland sres de=
creased within "City=-50km”™ zone and increased from
"City-50km” zone to "City=200km” zone,

Comparing Fig.® with Fig9, we can see that urban-
izl area was mainly converted from arable land andd
later paddy field. Since 1990k, similar LUCC feature
hias been kept, while in future erassland would be-

SO xnobfer meain souroe,

Cerddilasa frat

Fig. 7 Land uses and covers of China in 1992

5 COMCLUSIONS

From 1960's to 1960'%, significant changes in LUCC
cocurred in China Forestland had significantly in-
creased, while grassland, arable land and paddy field
significantly decreased. In north China, arable lapd
and paddy field had increased, but in south China these
arca dectoasid hiﬂi:l”ll.'ﬂllll:.'.

Urbanized area was mainly converted from paddy field
and arable land since 1960, indicating that human
1Y e wWere mainly within '{'.i1:.-' S0km™ zoae,
atn mismatch occurs with Waorld Atlas of Agricul-
ture map, especially about arabde lond and paddy field
i China which was overestimated, In fect, arable lnmd
wais signtlicantly increased in Northenst and Morih=
wies! Chana due to lnrge-scaled reclamation. T hus, data
caltbfation 15 necessary by introducing other hisfori-

cal dmlabazes, swch as stabistic materials,
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Table 3 Land use and cover changes in every province from 1969 to 1952

Heilongjiang | Jilin | Lisoning Mll.':;lia Hebei | Beijling | Tianjin | Shandong
Arable - - . - --
w-mu- _ == i I - U %% | 2% | == | ++3
Forest | + & T I TR I & | 444+ | 444 | +4 I & 4 b
Orgstnd | ++4 [ a4+ e R = | e -
Xinjiang Ciansu Qinghai Mingxia | Shaznxi Shanxi Heman Hubei
Arahle - . -- - - —— "
Paddy field I = I - I ® I - = I . I ' & i ok I -
Foresa : * I o I - I - | PP + o I -
Cirassland I — N b b I +

lamgsu Anhial | Shanghal | Fhejiang | Jangxi Huran Fujian Haiman

Arabic Ee = = " . . " m

T E I e e e ey R (o B
e e g
Orasttand | +4 - it | e | b | ke | oo |

Arable ! ¥ 4 $ , . ,

Paddy field . I . ca s e s .
Forest + = - = + o+ = + + + 4+ L

Grassland | . s . . i -
*: lietle changed; + /= a lithe increase / decrease; + + /= = ingcrease | decrease;

* [ = = = ; significant increase / decrease
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Fig. 8 Land use and cover structure within “Gity”™ Fig. 9 Land use and cover structure within “Gity”
zane to "City-200km” zone in 1969 zone to "City-200km” zone in 1992
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