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Fig.2 The flow chart of river network extraction
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Fig.3 Relationship between roads distribution and their distance to rivers
T AEREOA RIZE XTI N & A B, TR R AR R A
B 0K RGO R A ] y
(33), HPEN], AHOMFRERE KRB
FRAE AT M OK R, B 00 s [0
WS AT IS ER A 6 K &, (HK RE ~ 250 e KEKEEA L g
PR BER A T W22, B o ] y=23580x "% 150 &
K R FUE R R R, kg B T o098 £
i B K R 0 B K 2 R B R B 8 1505 100 %
W (F4), HA FERE=GUTFR ¥ 4, ] %
RGN FEr, Hrh—g0K & B 1 - 50
KRRk . CHBIERY, i ]
T — oK R % EL AR o TR I S 0 -0

R, T AR S SR W58 P g 1) i — 2 3
RTX — e RS — JOK R
JE, REAE R A B 7K B 7R AR A 9 s T P

KRS
El4 JKEZ IR SERA 2 A I 5

% [:F] @ ;E[Zl]; % gﬁﬁ , %’_j}[} E% | }ﬁ,ﬂi Fig.4 Relationship between increased number and stream orders
FOR R AP, WU IARIRIC A S UK R AR AR, IS8 AR A A T T
], SRR XSS o [ 44 if Shreve 7K 2 735 S TRBUR RAEAT 09, e W B TR 1)
IR F R G750 0 819 FI 1160 Shreve 7K 27325 58 LW T /K R AGILAUCKL, AT Lg% I
ARSI T RIS AS, (AR R A 28 Mg R

AT 2L oM I B K RES R, AR T K R B THR A SUK R Rk

FIEIBOK ZR -3 0 A HE e oA 2 W A5 0K 28 9 70 BCRE 0 78 B in s I i 476 W B AN ]
T NBOKFRIBRE M IR, W SHUKR AR e H AN (R



1838 M B AR 324
F3 FERIKREBIKETUASE
Tab.3 The change of stream number and length of different orders
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Tab.4 The change of stream furcation ability of different
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Tab.6 Road surface runoff generation ability and the increased stream length in each sub—watershed
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Tab.7 The increased stream length and karst features in different areas of distance from watershed outlet
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Impact of highway networks on stream structure
in a karst watershed

CAO Longxi"’, ZHANG Keli’, KONG Yaping’, LIANG Yin'

(1. Key Laboratory of Soil Environment and Pollution Remediation, Institute of Soil Science, CAS, Nanjing 210008,
China. 2. State Key Laboratory of Earth Surface Processes and Resource Ecology, School of Geography and Remote
Sensing Science, Beijing Normal University, Beijing 100875, China; 3. China Academy of Transportation Science, MOC,
Pollution Emergency Response and Evaluation Technology Lab, Beijing 100029, China)

Abstract: Highway networks spatially interact with stream networks in mountainous
watersheds. The impervious highway surface may increase the runoff generation of
underlying surface. Therefore, local hydrological processes and watershed stream network
structure may possibly be changed. This research was therefore conducted to evaluate the
degree of highway impact on watershed hydrological processes. The Qijiang watershed,
located in the conjunction zone of Chongqing city and Guizhou province, was chosen as the
research area. GIS hydrological analysis method was used to study how the highway network
affects the structure of stream network. The results showed that highway networks were
mostly distributed in the area within 1 km along both sides of stream networks. Provincial
highway, national highway and expressway, which account for more than 90% of the roads
lengths, were gathered in the above mentioned area. The existence of highway network led to
remarkably increases in both number and total length of stream networks lower than the 3rd
strahler order. Meanwhile, the main stream furcation ability was increased, which implied that
highway networks may exacerbate watershed flood discharge pressure. On the other hand, the
value of mean furcation ratio meant that highway networks can weaken underground
dissolution and strengthened surface runoff erosion of karst watershed. Regression analysis
illustrated that there was a good linear relationship between highway surface runoff
generation ability and sub-watershed stream length increases. Further spatial analysis showed
that the increase of stream length and density was mainly observed in areas close to
watershed outlet, suggesting the potential flood risk as a result of the acceleration and
enlargement of peak discharge during rainy seasons.

Key words: highway network; stream structure; hydrological analysis; karst watershed



