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Fig.2 Extracting the construction lands outside of the transition zones of Guangzhou City



196 #ooAF oML M 35 %

2005 4

s
ﬁztaf:

R

B3 M Sl N R B ) B G A

Fig.3  Extracting the construction lands hidden within the transition zones of Guangzhou City

23 EWENZIZMAM B HFEIA E 2GR . T Landsat TM S2451
T IMoF FAF S B A A ] A AP BRI (3030 m®), 2 iA Tl
HBARERESR, 1R R R (B 4), FET TM 2GR U TP i T B2 v 5 A SR IR

, . N P, S5 F TM 5 DMSP/OLS &R TOEEdE i
H o= > .

3 MRBERRIE S A oS IAM RIS S | B 2000 4F TV 3% L

31 R FIREURERIT T BE T SRR | ke 25 L B2 S5 T S

B IRURS EAE BN R R i R, 49RE R, JET DMSP/OLS 4RI 5 i

2000 4 2009 4

K4 )N B i s
Fig.4 The entire construction lands extracted from NSL of Guangzhou City
REPATEB SO T 2RI GociE IR BCs U Re K. RS, g mifLL
BIFRIAEME (R =0.966), YriRiRZEN 191.64  FEE R ECR I UF SIS R RADIFREE . 45
GO, MR 82.79% (& 5). 534h, A JREsR, BT DMSP/OLS SREOMTIE A TM f2 154



23

FRUKIHEE . FETF DMSP/OLS B[R KT AR R B B i 15 A 2R3 ATk 197

3500

3000

2500

2000

1500

LRI R FE R Y
S 5T

1000

500

K 5

R*=0.966
RMSE = 191.64; RE =82.79%

0 500

1000

1500

2000 2500 3000
TMEZ AR B £ B R TT L

LRI S TM BRI CERT HE
Fig.5 Scatter diagrams between urban areas extracted from DMSP/OLS

NSL data using the NTUE method and those from
Landsat TM/ETM+ imageries
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Tab.1 Comparison of the landscape indices between DMSP/OLS NSL-mapped built-up urban areas with those from Landsat TM/ETM+ imageries
[ SRS RAEFERREL BIAEZ QIR AN fe (2 FERRE R R
™ NSA ™ NSA ™ NSA ™ NSA
Jexe 6.35 5.93 0.86 0.92 26.52 29.08 93.31 91.60
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HE 7.63 6.95 0.62 0.58 27.51 25.28 87.17 94.77
R 10.59 7.30 0.64 0.43 84.66 83.42 100.00 99.91
B 6.55 6.89 0.66 0.67 32.58 37.47 79.04 86.81
I 12.38 8.45 0.71 0.87 35.77 34.18 95.94 93.55
T 6.07 8.34 0.55 0.66 43.39 37.78 100.00 100.00
HI 5.32 5.11 0.74 0.67 29.30 26.60 98.55 100.00
K 6.02 6.44 0.68 0.87 39.25 32.19 87.19 81.88
K 4.82 6.02 0.78 0.88 25.97 22.70 85.27 96.36
M 421 8.05 0.84 0.67 27.50 31.02 98.95 98.49
Bl 3.64 4.58 0.76 0.58 28.35 24.39 100.00 100.00
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22 3.11 4.90 0.83 0.68 19.35 15.48 90.29 85.83
ME 5.95 434 0.73 0.67 32.53 28.22 99.80 100.00
ARIE 5.84 6.64 0.84 0.88 17.40 19.06 96.98 99.21
KJF 5.52 6.09 0.73 0.97 31.45 30.05 99.45 100.00
K 6.37 7.91 0.90 0.96 21.75 31.49 91.36 87.56
LR 2.80 478 0.76 0.67 29.97 29.34 99.26 98.90
[iR7g 3.01 5.22 0.84 0.78 18.60 24.75 96.88 91.21
i 3.06 3.66 0.76 0.68 28.52 25.67 100.00 100.00
il 3.82 3.35 0.73 0.58 30.10 24.93 100.00 100.00
FBIH 6.47 6.94 0.81 0.97 21.76 28.28 96.63 98.27
EUN 8.36 10.11 0.72 0.98 34.38 22.53 46.51 38.76
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Tab.2 Comparison of urban areas extracted results from the three methods

. ™ 2R E{EE (GF) JRptiAkis (LO) BRI (NSA )
SOkt E ST i'e LR E ST i'e 0A E ST LRk

Jex 2462 4790 0.876 2665 0.83 2704 0.892
R 1102 1290 0.817 1065 0.843 1160 0.912
I 1335 2334 0.772 1458 0.802 1882 0.845
biE] 793 967 0.832 739 0.828 890 0.864
A 1037 1435 0.795 1031 0.774 1222 0.868
T 367 463 0.891 360 0.898 449 0.956
i 1043 2701 0.79 1030 0.875 1381 0.877
R 2074 2679 0.778 2234 0.779 2319 0.857
TLPH 1061 1725 0.869 1078 0.825 969 0.91
FR 2019 3208 0.865 2031 0.862 2165 0.891
I8 801 1476 0.783 781 0.839 1052 0.883
vl 944 964 0.823 964 0.803 1035 0.894
K& 707 1276 0.834 694 0.915 823 0.951
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Neighborhood Statistics Analysis Method for Extracting the Built-up Urban Area with
DMSP/OLS Night Light Data
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Abstract: Under the current rapid urbanization process, it is an urgent task to map the regional and global built-up
urban areas timely and accurately. The DMSP/OLS night light data is one accurate, affordable and convenient
dataset to reflect the urban distribution and built-up area boundaries. In order to promote the accurate level, this
paper develops a Neighborhood Statistics Analysis method (NSA) for mapping the built-up area, which is based
on the relative differences between neighborhood pixels. The proposed method indentifies the mutation region by
raster calculating and accurately extracts the built-up area boundaries by combining the threshold method. Then,
the proposed NSA method is applied to extract the built-up urban areas of China’s 34 main cities in 2009 and the
accuracy is validated by using the results extracted from TM data and the global-fixed and local-optimized
threshold methods based on DMSP/OLS night light data. Results show that the pixel numbers of NSA-extracted
built-up lands match well with those of TM-extracted built-up lands. The coefficient of determination R* is 0.966,
with root mean squared error RMSE=191.64 and relative accuracy RA=82.79%. The Landscape shape index,
aggregation index, edge area ratio index and connectivity index also show highly consistent (R*=0.475 4, 0.366 2,
0.858 9 and 0.915 3, respectively). In addition, the proposed NSA method, which significantly overcomes the
disadvantages that are associated with the global-fixed and local-optimized threshold methods, accurately maps
both the large patches of built-up areas in urban regions and the small patches of built-up areas in surrounding
towns.
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