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Fig.3 Spatial distribution of urban ecological efficiency of the Yangtze River Economic Belt in 2006 2011 and 2016
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Flood routing simulation based on cellular automata and Dahuofang hydrological model

LIU Heng
( Research Institute Limited Liability Company of Water Resources and Hydropower Shenyang 110003  China)

Abstract:  To simulate the flood routing quickly and accurately we constructed a flood routing model by combining the princi—
ple of cellular automata and two — dimensional Saint — Venant equation in this paper. The flood routing model could realize the
partial water exchange between cells and the global transformation of the flood simulation process in the whole basin. The Dahuo-
fang runoff — yield model with grid element was constructed on the basis of DEM and it could provide runoff generation input for
each cell. In this model direct runoff surface soil flow and neighborhood cell inflow were all water depth increment which fully
considered the impact of rainfall on flood routing simulation in the flood plain. In this paper the physical model results of differ—
ent design frequency floods in Shenyang section of Hunhe River were selected to verify the simulated results. The results show the
water depth simulation had high accuracy and the flow velocity simulation can meet basic requirements. Also the simulation re—
sult of submergence scope had the same change trend as the physical model results indicating that the model was reasonable and
effective. Therefore this paper can provide a new method for flood routing simulation and provide reference for flood routing
simulation in other similar areas.

Key words: flood routing; cellular automata; two — dimensional Saint — Venant equation; Dahuofang Hydrological Model; She—

nyang section of Hunhe River
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Temporal and spatial patterns and driving factors of urban ecological efficiency in
Yangtze River Economic Belt
LI Jiagi' HUANG Fenglian’® LIU Ting’ CHEN Yufei* WAN Dajuan'

(1. College of Resource and Environment Science Hunan Normal University Changsha 410081 China; 2. Hunan Research A—
cademy of Environmental Sciences Changsha 410004 China; 3. Ecological Environmental Bureau of Huaihua City Hunan
Province Huathua 418000 China; 4. School of Resources Environment and Tourism Anyang Normal University Anyang
455000 China)

Abstract:  Studying the temporal and spatial pattern of regional ecological efficiency and exploring its formation mechanism is of
great significance for guiding urban ecological civilization construction and achieving regional sustainable development. Based on
the DEA model and spatial autocorrelation theory this study systematically investigated the spatial and temporal pattern charac—
teristics and evolution law of 108 cities in the Yangtze River Economic Belt from 2006 to 2016. Then the geographical detector
model was used to detect its driving factors and its formation mechanism. The research results showed that the economic efficiency
of the Yangtze River Economic Belt was at a relatively high level and increased in a fluctuated from 2006 to 2016. The urban eco—
logical efficiency gap in the upper middle and lower reaches decreased year by year. For the spatial pattern the types of urban
eco — efficiency in the Yangtze River Economic Belt were significantly different and transformed from the “east high and west
low” pattern to the “multi — center” pattern. From the perspective of spatial agglomeration the spatial correlation of the eco — ef—
ficiency of the Yangtze River Economic Belt was low and the agglomeration characteristic was not obvious. Ecological efficiency
was affected by many factors. Dominant factors were different in different years and showed obvious regional and differential char—
acteristics in the upper middle and lower reaches.

Key words: urban ecological efficiency; DEA model; spatial autocorrelation; geographical detector; Yangtze River Economic

Belt



