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Change of steam structure in the Nansi Lake Basin during the urbanization process
since 1980s

JIANG Yan, XUE Lifang™ , YU Hongxue & MENG Yaoyao
(The School of Resource and Geo-Science, China University of Mining and Technology, Xuzhou 221000, P.R.China)

Abstract. Currently many studies have been conducted to analyze the impact of urbanization on the change of stream structure.
However, most of them have concentrated on some developed areas, but the less developed urban areas have attracted few atten-
tions. Taking Nansi Lake Basin as the investigation area, this study analyzed the change of stream structure during the urbanization
process. The change of land surface was firstly extracted by using remote sensing images of 1987, 2000, and 2014. Based on the
stream structure data derived from topographic maps in 1980s, 2003 and 2014, this study further analyzed the effect of urbanization
on spatiotemporal change of stream structure in 30 years by adopting indicators of quantity, structure and connectivity, respectively.
The results show that: (1) The construction land increased by 1568.06 km? during the past 30 years. The area of urban construc-
tion land has grown significantly since 2000. The percentage of urban population was 32% in 2012. (2) The whole river length, ar-
ea and river density percentage have decreased by 135.46 km, 2.75 km? and 0.49 km/km? , respectively during the study period.
In addition, the impact of urbanization on stream structure varied spatially across the study area. The rivers at the low level experi-
enced more significant change, while the water surface rates increase by 59.79% continuously. (3) Although the spatial pattern of
stream remained unchanged, the stream structure varied significantly during the study period. The stability value of river network
decreased by 4.30% , and the connection rate and the combination degree fell by 21.82% and 21.62% , respectively. Moreover, the
urban expansion intensity has strong-positively impacted on the stream. The study helps in better understanding the impact of urban-
ization on stream structure at different spatial scales and urbanization levels, as well as to provide a valuable support and reference

for stream protection.
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Fig.1 Location of the study area
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Fig.2 Spatial distribution of construction land (a) and the change of stream systems (b) in different periods
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Tab.2 Construction land area and expansion intensity of the Nansi Lake Basin in different periods

izt 1987 4F 2000 4F 2014 4E

I TT TR 4 1 B kem? 358.38 503.08 1478.92

IR AR % 1.32 1.85 5.43

AT B b T AR kem? 3467.28 3677.11 3714.23

b E Y 0.04(1987—2000 4F)  0.26(2000— 2014 4F)  0.15(1987— 2014 4F)
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Tab.3 River quantity characteristics of the Nansi Lake Basin in different periods

—- 1980s 2000s 2010s 1980s — 2000s 2000s —2010s 1980s —2010s
FEIRVA
sicoy Kig mgy K mRy o K mRY K mRY K mRY K mRY
km km? km km? km km? km km? km km? km km?
14 1564.22  31.28 1396.57 27.93 1369.05 27.38 -167.65 -3.35 -27.52 -0.55 -195.17 -3.90
2% 728.38  10.93 736.08 11.04 839.13  12.59 7.70 0.12  103.05 1.55 110.75 1.66
3R 202.25 2.02 294.07 2.94 151.21 1.51 91.82 092 -142.86 -1.43 -51.04 -0.51
YL 2494.85 4423 242672 4191  2359.39 4148 -68.13 -2.31 -67.33 -043 -135.46 -2.75
RIKFR
AR J(?z 221.17 254.22 380.89 33.05 126.67 159.72
Y km
R/
@ ;; 9.15 8.90 8.66 -0.25 -0.24 -0.49
(km/km?)
KT/ % 0.97 1.09 1.55 0.12 0.46 0.58
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Tab.4 Changes of river structure and stream connectivity in the Nansi Lake Basin during different periods

SO 1980s 2000s 2010s 1980s —2000s  2000s —2010s

AR R 24 0.47 0.53 0.61 13.19% 16.29%

3% 0.13 0.21 0.11 62.85% -47.55%
VAT 5 A 4.78 5.21 5.17 8.95% -0.82%
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VAT BERL 4008 3225 1969 -783 -1256
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SLPREE A 0.37 0.30 0.29 -0.07 -0.01
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Tab.5 Changes of urban expansion intensity index and river parameters

in the Nansi Lake Basin during different periods

IRTTY R R AL ] [0 2% JK T AT 42 = AT [ 24 A R R
I 1987—  2000—
2000 4 2014 4

1980s  2000s 2010s 1980s 2000s 2010s 1980s 2000s 2010s 2000s 2010s

H17G 0.03 0.24 0.17 0.17 0.17  1.32% 1.90% 2.93% 5.35 5.51 5.39 1.01 0.98
KN 0.05 0.29 0.05 0.04 0.04 1.64% 1.68% 1.89%  3.55 2.68 3.25 0.74 0.73
0~0.2Y  0.12 0.13 0.14  1.60% 2.25% 2.57%  4.40 3.66 3.57 0.79 0.77
0.2~0.4> 0.09 0.08 0.07  1.17% 0.99% 1.72% 4.95 5.22 5.26 1.01 0.99
0.4~0.8" 0.11 0.08 0.08 1.64% 1.89% 2.77%  3.87 3.40 4.32 0.84 0.80

1)2000— 2014 4F3f 74" i BE R HUMELN 0~ 0.2 ) W I0A S g i~ 2 it ks i Y] 30 o 900 7 35 RS 4 9 3
B IVDIRITEA FE ERT  RTAAT JT AR TR 5 2) 2000 — 2014 AEIRTTY SR B BB 0.2~ 0.4 [ FIEUA B
TR ALV ST U AR B AT I A AR AR SR T SR A 3 ) 2000 — 2014 AR T AR SR R 4 AU
0.4~0.8 AU AT VB TR LI Il Y03 e PR TR Sk S I A 7 Bl = il A



TR IR 30 ok B AR T AL BEAR PR R AT 141

3.3 KRTUHERE S

1980s LA, SABE LA BOoK A TR kT b AR 25 IR B 838 TR A5 A JS3 h L [R] 52 mi 7ig 10 380 37 3T K %R
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W TFE SI6H TR, £ 5 AR AR MER H 10 4 — 3842 553 20 ~ 50 4E—8. X sk A TR
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1) 3T 30 4F S B i MBS N T 1568.06 km® , 1987 — 2000 4E3 i fb 72 % JE 248, 2000— 2014 4E 3
TR M 3 (2 25 5 2012 AR FBUIRTT R 32% , IR T fh /K P-4,

2) Uit IR T I K R T ARURTT O 8 4 A R ek D R A, 1980s — 2010s 1 [H] 43 s> T 135.46
km.2.75 km® 1 0.49 km/km?. £ 230 H R R 9 A8 AR o . ZE 30T & R B MY 2000s-2010s HATAT, 1 2%
TR AR /N (K BE TR A B 20 27.52 km F 0.55 km?) |2 .3 B AS LA K AT K B4y A6 T
103.05 km 1 142.86 km) , RIVECAI SE G0 I 52 2 R TIT 4k (14 52 i 8 . 1 37 Sk T 38 SR R B ks 4%, 1980s
2000s ,2010s 435114 0.97% .1.09% 1 1.55% .

3) WK R AR LIRS RIS T B 25 [ S5y, (EUIR) 0 45 ik & A8 T SRR BUAE | 1ol ) 25 4 At g
JEEE R 4 R ) S L ) T T R G R RS SRR AR T 4.30% , 1 RN SE RS A B 4 B T 21.82% Al
21.62% . [FIBS 73 P 50 000 DX B0 14 2 () 3 71T ) J 5 B o 5 A R, 37T Ak % K R ) 5 i e e 3.
2000— 2014 4F- [ 3 T B Ji 5k BE 15 B (A R 40 1 3 A2 9LJS , 1980s — 2010s 1 1] ] ) 25 i 28 4k 38 43 1] Ay
14.47% = 17.21% F1-24.23% , ¥ W F2 0 BE AL 3530 —2.01% | —2.20% F1-5.16% .

5T BE ST A AR SR T S B, A ARSI AR — B T PRI T A K S A5 A6 A R DU I 3 8K i
BT B0 5 AR R IE AR Y R . S R T A b DX R 35 A JR LR S AR SR BB U 1) R 4 M i i
I I AR ) 5 e SR B B, T I K 2R A S 14 R I A L DR, S 3 Ak R A A K R AR
PrAr R bR I .
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