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Abstract:  Efficient and accurate extraction of impervious surface is crucial to rainfall-runoff
simulation. Since the shortcomings of mixed pixels in the low and medium resolution remote sensing
(RS) images and the spectral limitations of high resolution RS images, the remote sensing index method
was used in a community in Chongging to extend the spectral band. The separability between easily
misclassified land types and other land types in the study area was significantly enhanced. The average
minimum separation degree increased from 1.26, 0. 16 and 0. 69 before expansion to 3.29, 4. 74 and
8.89, respectively, and the overall minimum average separation degree increased from 0. 70 to 5. 64.
The object-oriented method based on eCognition Developer with FNEA image segmentation algorithm and
K-nearest neighbor classification algorithm was adopted in automatic extraction of the impervious surface
data. The results showed that by the confusion matrix the overall accuracy of the underlying surface
extraction was 82.98% , the Kappa coefficient was 0. 75, and the user accuracy of the impervious surface
was 94.85% . The simulation results of SWMM model showed that the peak time error was O, the Nash-
Sutcliffe efficiency coefficient( NSE) was 0.92, and the peak runoff error was 9.56% , which indicated
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that the method not only had a high degree of automation and strong timeliness, but also had high

simulation accuracy. It was especially suitable for efficient automatic extraction of impervious surface data

in large-scale area in which manual extraction was not feasible.
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Tab.2  Comparison of runoff simulation accuracy between

two impervious surface extraction methods

ARG AN IF K TR B s
, i RS i (37
I|’1 £:3 £:3 H.
T H e | N | @ig éﬁzﬂ%ﬂwﬁiﬁ Wz
min /% *
RS A WA RS| L | FaLaf
wepe |0 O 00 e P ey
% CAD B A
*gﬁfﬂ 95 [0.55| 5.26 Ig@ 15 }fﬁ'}%ﬁ

M3 2 a0, 5 F S BOE M L, ABETET7 5 1
AN R AR O o, WAL B AR 25 AN, W B ]
HERf . H1 LT, BT RS SR B AN 2 K R 12
WOTEAL A 3l w8, iy LB 22 /0 I A4t
M, UHGE T T s R UL FEA A B al 171/
RRUEE DX I ) AN 25 7K T RS B

3 it
@O RAE SR EGEY SO D BT 5 5 3

W B AT Z R A G S, (A5 RO & F i 5K
5K TAT | F R G (6] 114 - 35 fe N 8 B R 3 7
Y 1.26.0.16 1 0. 69 43536 K 5] 3.29 4.74 FI
8.89 MR T-Hd/ Ny B B ER 0. 70 #EKH| T 5. 64,
FHBEBY IR A5, 5 58 o 2R nl o B RS
) o R

@ T FNEA 3595 F1 eCognition Developer -
G T RAR B A O 5, R K B AR o2
SRR B UT B BHE, 15 B0 5T X0 b
41.72% A 33 K T 5 32, 70% . R JF & 5
4.58% Ml 21.00% o FIR W S K A7 RS BE 4T
BRI 3 2K BRKE FE R 82. 98% , Kappa F (N
0.75 AN /K TH F A 7RG BE IR 5 94. 85% , KA
D7 TR REA SRR 43 RS AR AN 5 /K T 50

@ FTHIIT IR, SWMM AR A b 2% 5 s
AR RN 0. 92 WE(HIR 2R 9. 56% , i BT
[EiR2E 0 0, 5 FhHEMOEA b, A 7 R AR 52
AN /K TR 1) ) Sh BRI, T ELAAEL R 22 B/ (B
b, U HGE T T e R BOE AR B A nl AT
P IR R RUBE DX ) AN 325 7K T B 4

SR
(1] RBEHR, b 42k 5 A5 UK SORE R S JOR 1
PERACEIE TR SR M ] JEst: H ERRDK

(2]

[3]

(4]

(5]

[6]

(7]

[8]

(9]

- 106 -

Jifitt,2014.
Song Xiaomeng, Zhan Chesheng, Xia Jun, et al.
Methodology and Application of Parameter Uncertainty
Quantification in Watershed Hydrological Models [ M ].
Beijing ; China Water & Power Press,2014 (in Chinese) .
R, RENE AT LR, 5. YIS BUKIR B SWMM
BRI 2 B 7 i SR @ W5 [ T]. KK,
2015,41(11) ;126 - 131.

Wu Yanan, Xiong Jiaging, Ren Xinxin, et al. Sensitivity
analysis and calibration study on the parameters of
SWMM for Ejing watershed in Shenzhen[J]. Water &
Wastewater Engineering, 2015,41 (11):126 — 131 (in
Chinese) .

KRB, R, R AR BURE AT AR LID it ik
PRI LT ] E 4K HEK,2017,33(19)
125 - 129.

Zhang Shaoqin, Wu Shan, Li Jun. Application of global
sensitivity analysis in selection of LID measures [ J].
China Water & Wastewater,2017,33(19) :125 - 129(in
Chinese) .

Yao L, Chen L, Wei W. Assessing the effectiveness of
imperviousness on stormwater runoff in micro urban
catchments by model simulation [ J ].

2016,30(12) . 1836 - 1848.

Hydrol Process,

Wu C, Murray A T. Estimating impervious surface
distribution by spectral mixture analysis [ J]. Remote
Sensing of Environment,2003,84 (4 ) :493 -505.
g, 5, A e, 5. ARARISIURE B0 26 S AR AL
IOFTEHERELT]. BIEEAR ST, 2019,34(3) 1445 -
454.

Yan Wei,Zhou Wen, Yi Lilong,et al. Research progress
of remote sensing classification and change monitoring on
forest types [ J ].
Application,2019,34(3) :445 —454 (in Chinese).

Lu D, Hetrick S, Moran E. Impervious surface mapping

Remote Sensing Technology and

International Journal of

Remote Sensing,2011,32(9) ;2519 - 2533.

with Quickbird imagery [ J ].

Deng C,Wu C. BCI: A biophysical composition index for
remote sensing of urban environment [ J ]. Remote
Sensing of Environment,2012,127.247 -259.
SKOKHE , PV, AT T e, — Rl Bl A R T RR R
ZIeik G E D5 (1], B BT R E ik, 2019, 31
(1):58 -64.

Zhang Yongmei, Sun Haiyan, Xu Yulong. An improved
multispectral image segmentation method based on super-

pixels [ J].

Remote Sensing for Land & Resources,



www. cnwwl985. com B, &R

K EHE BB PRI & BRI AR T &

#36 5 %23H

[10]

[11]

[12]

[13]

2019,31(1) ;58 =64 (in Chinese).
MR T3 R AL 5 S D]. e
A0 E L BOR 2 (e 50) ,2009.
Chen Jinli.
Nearest Neighbor Classification Algorithm[ D]. Beijing:

Research of Realization of Object Oriented

China University of Geosciences,2009 (in Chinese) .
BRI R T T7 . R S S BRI
R I 5 IR R JEAG S iR FE LT ] ARolk TR
#2,2013,29(11) ;115 -123,295.
Li Yizhan, Pan Yaozhong, Zhu Xiufang, et al.
Comparison analysis on land cover area estimators:
Confusion matrix calibration and regression [ J ].
Transactions of the Chinese Society of Agricultural
Engineering, 2013, 29 (11 ). 115 - 123, 295 ( in
Chinese) .

Beven K, Binley A. The future of distributed models:
Model calibration and uncertainty prediction[ J]. Hydrol
Process, 1992 ,6(3) :279 —298.

ffiE. =ZERE AR AL S LID B i fe vtk
[D]. HER:HPKKY,2017.

W5

(8% 93 1)

[13]

[14]

[15]

Li Zhihua, Qiu Liang, Wu Xiaoting, et al. Optimization of
flow rates in a MAAO process treating low COD/TN ratio
municipal wastewater[ J]. Journal of Xi’an University of
Architecture & Technology: Natural Science Edition,
2019,51(2) :288 —293,300(in Chinese).
B, OKER  EEL,5F. MR UCT 43 Bk
A TS 5 K PEREAC AL B FE [T ]
(7) :2006 -2012.

KT LA
FRHERL S, 201,32

Ge Shijian, Peng Yongzhen, Cao Xu,et al. Optimization
of a modified UCT step feed process treating municipal
Environmental Science,2011,32 (7).
2006 —2012(in Chinese).

ALK, ST, KT, S5, SBBR S i [R] 25 i Ak S
T AEAL RS GOk UK [T . i E 25K k7K, 2016,32
(23) :61 -64.
Zhang Liqiu,

wastewater| J |.

Wu Dan, Zhang Chaosheng, et al.
Treatment of micro-polluted source water by simultaneous
China
Water & Wastewater, 2016, 32 (23): 61 - 64 (in

Chinese) .
M AR T B B LGRS BUIE K AR W

nitrification and denitrification in SBBR [ J ].

- 107 -

Hou Tao. Study on 3D Urban Rainfall-runoff Modeling
and the Optimized Location of LID Facilities [ D ].
Chongqing ; Chongqing University,2017 (in Chinese) .

BT S (1996 — ) 5B IR KN A fF
FEAE  BIRTETT 1) Ry i S T AT P9 A A

E - mail ;1094303326 @ qq. com

W s HER:2019 - 12 -20

RILEMTEHEELT]. KAEBIEA ,2016,42(7) :1 -

Xiao Cailin, Shen Jianhua, Li Fuchang, et al. Advances
in continuous step feed biological nutrient removal
process research [ J]. Technology of Water Treatment,

2016,42(7) :1 =5(in Chinese).

F-
a8
/o

TEF B BTk

£(1994 -
G WEFETT 1 RS R

E - mail : 1115243250@ ¢q. com

e B #3:2019 - 08 - 23

) B ILIR AN AL B



