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Fig. 1 Jiujiang research area
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Tab. 1 Rainfall of meteorological stations near the study area from 1987 to 2018 A mm

A28 1987 1995 2000 2003 2006 2009 2012 2015 2018
AET 1461.8 1752.5 1389.0 1518.7 1461.7 1352.9 1850. 6 1884.9 1506. 6
AEIROR H 64.6 98. 4 86. 6 99.5 71.6 62.7 96.5 99. 6 70.5
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Fig. 2 Typical rainfall process in the study area
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Fig.3 Model flow chart
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Fig. 4 « Land use in central area of Jiujiang city from 1987 to 2018

R2 TRMEALTFOHEE LA AEERIT

Tab. 27 Statistics of land use dynamics in the centre of Jiujiang City in the different time interval

24 19871995 4E 19962000 4F  2001—2003 4E  2004—2006 4E  2007—2009 4F 20102012 4F  2013—2015 4 2016—2018 4F
m* 58. —31. . 10 —63. . . 54 —180. .5
" AA/km? 158:48 31. 28 33.1 63.12 59. 58 48.54 180. 45 17.52
H
Ku/% 3.3 —0.8 1.5 —2.8 2.8 2.1 —7.5 0.9
Moty AA/km? —203. 63 36. 35 —47.07 29. 49 —43. 94 —86. 41 131. 16 8. 43
HHOK,/% —5.0 2.4 —41.6 3.4 —4.6 —10.4 22.8 0.9
i AA/km? 25. 37 —19.10 —1.85 22. 80 —23.81 —6.27 3.13 —48. 74
Vi
K./ % 1.5 —1.6 —0.3 3.4 —3.3 —0.9 0.5 —7.5
yho AA/km? 19. 77 13. 36 15. 67 11. 04 8. 09 44.37 46. 60 22,79
#E K% 30. 0 9.5 12.6 6.5 4.0 19. 4 12.9 4.5
i AA/km? 0 0. 68 0.15 —0. 20 0.08 —0. 23 —0.45 0
T K% 0.1 16.5 3.3 —4.1 1.8 —5.1 —11.6 —0.1
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Tab. 3 Land use changes in central urban area (Xunyang, Lianxi,Chaisang) from 1987402018

B s km?

TR 1987 4F 1995 4F 2000 4F 2003 4F 2006 4F 2009 4F 20124 2015 4§ 2018 4
o Bt 601. 42 759. 90 728. 62 761. 72 698. 60 758. 17 806. 72 626. 27 643. 79
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Tab. 4 Calibration results of abortion parameters

e L B {E
HEHIE A R g1 p 0. 65 0~1.0
sty 3R R g0 p 0. 32 0~1.0
Lo/ EE S AU =5 0. 32 0~1.0
B RRFR R 216 0. 60 0~1.0
L TR R g2, 0. 59 0~1.0
L AR R AL 5.6 0. 42 0~1.0
IKEAARRE 21w 0. 66 0~1.0
KR IR RS 82w 0. 39 0~1.0
IR TR SR TE L 25w 0. 25 0~1.0
B EFET IR EL g 0.93 0.8~1.0
R KT AR AL g4 0. 02 0~1.0
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Fig. 5 Relationship between runoff coefficient and average annual rainfall in the study area from 1987 to 2018
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Fig. 6 Relationship between runoff coefficient and impervious area ratio in the study area from 1987 to 2018
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Fig. 7 Typical rainfall-runoff process in the study area
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Changes of underlying surface and its runoff response in the central city of Jiujiang
SUN Lanxin'?, XIA Jun'®,SHE Dunxian'? , HU Chen'*?
(1. State Key Laboratory of Water Resources and Hydropower Engineering Science sWuhan University , Wuhan
430072, China; 2. Hubei Provincial Key Laboratory of Water System Science for Sponge City Construction ,
Wuhan 430072 ,China;3. Key Laboratory of Water Cycle and Sur face Processes , Institute o f Geographic

Sciences and Natural Resources Research ,Chinese Academy of Sciences , Beijing 100010, China)
Abstract: The hardening of the urban underlying surface and its hydrological effects have aroused widespread concern in the in-
ternational community. The communication channels between the water sources are hindered or even cut off by the impervious
surface, changing the natural hydrological process. Exploring the impact mechanism of urban underlying surface changes on run-
off processes is of critical significance to regional flood control and water safety construction. The central urban area of Jiujiang
were focused on. The time variant gain model was improved to analyze the changes of underlying'surface and the evolution trend
of multi-year runoff. We aimed to quantify the response relationship between runoff processiand impervious surface expansion
was aimed to qualified,and support for understanding the hydrological effects of impervious sutface expansion was provided in
typical cities in the middle reaches of the Yangtze River.

ENVTI and ArcGIS software was employed to realize the interpretation and classification of remote sensing images,and the
variation of land use dynamics was analyzed in the study area from 1987 to 2018. In view of the difference in runoff features of
underlying surfaces based on the time variant gain model, an improvement on the structure of the original model was made by di-
viding underlying surfaces into permeable area and impervious area. The former included arable land, green land, and water
bodies, while the latter referred to the impervious surfaces in construction land. The urban time variant gain model was estab-
lished to calculate the runoff coefficient over the years and the runoff process of a typical year.

From 1987 to 2018, the main features of underlying changes'in the studying area are listed as follows: (1) The construction
land expanded from 8. 23 km® to 189. 93 km?® , with the fastést expansion rate in the period from 2009 to 2012. (2) A fluctuation
occurred in the change of arable land, woodland and grassland, which occupied a large percentage of the total area. Before 2012,
the area of arable land increased from 601. 42 km?® to 806:72 km®,and the proportion of woodland and grassland decreased to
14.5%. From 2012 to 2018, the area of arablé land has declined while the proportion of woodland and grassland increased to
24.9%. (3) The water body has shown a’shrinking“rend since 2006, and decreased from 217. 02 km? to 168. 28 km?® from 2015
to 2018.

Model calculations based on-rainfall ‘data from meteorological stations shows some fluctuations in the increasing trend of
the runoff coefficient under the circumstance of impervious area expansion year by year. From 1995 to 2000, the increase in the
proportion of green space«caused the runoff coefficient to decrease instead. This finding revealed that runoff generation process
in the study area is influenced, by the changes of various underlying surface types and meteorological conditions. Under the same
meteorological conditions,a high consistency existed between the change characteristics of runoff and impervious surface ratio
over the years. The runoff coefficient ascended from 0. 31 to 0. 38,and the runoff depth increased from 444. 87 mm to 557. 76
mm, respectively. In a‘typical rainstorm event, the peak flow has increased from 1 504. 64 m®/s to 1 649. 77 m* /s from 1987 to
2018, while the flow curve dropped in some part of 2006 and 2015, which could be attributed to the increase of green land and
water bodies that acted as rainwater saver in the early rainy period.

Conclusions (1) The land use in the study area shows a transforming trend from pervious to impervious area. There's a
fluctuation in the area of arable land, woodland and grassland and a shrinking trend in the water body. Especially, the area of
construction land has been increasing year by year. (2) The influence factors of runoff coefficient is a combination of the under-
lying surface changes and the rainfall process,while the impervious surface ratio is dominant in the study area. Under the same
meteorological conditions, the proportion of impervious area is increased from 0.49% to 10.58% , and the runoff coefficient is
ascended from 0. 31 to 0. 38 from 1987 to 2018 in the study area. (3) Under a typical rainstorm event, the peak flow is in-
creased by 10% . the flood process line became steeper,and the recession process was significantly slowed down from 1987 to
2018. Green land and water bodies could alleviate the amplification effect of runoff brought about by the urbanization process to
a certain extent.

Key words: runoff change; urbanization; time variant gain model; underlying surface; LUCC
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