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Research on data structure of general hydrological model in GIS // LU Jiabo, XIANG Xiaohua, LI Chao, WANG
Zhiwei( College of Hydrology and Water Resources, Hohai University, Nanjing 210098, China)

Abstract: The inconsistency between the hydrological model and the data structure of the GIS platform has been the biggest
obstacle to the integration of digital basin. This paper studied the standard method of fusion of geographic data and GIS from
the perspective of the model and designed standardized geographic data interfaces and reusable geographic data components.
Geographical data structure compatible with GIS was customized to solve the problem of the mismatch between the temporal
and spatial characteristics and topological structure of the highly integrated GIS and hydrological model. Using component
interface technology commonly used in software engineering as the core method, the common points of geographic data used
in hydrological models were extracted. The model general geographic data standards and corresponding standard interfaces
and components that can be accepted by the ArcGIS platform were proposed to promote the research and application of close
coupling between GIS and hydrological models.
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Fig.2 General interface and component design of model geographic object
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Fig.5 Watershed geographic data structure in ArcGIS
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4

- 02 .

GIS

s GIS
ArcGIS s
ArcGIS o
[1] , :
[J]. ,2001,19 (3):1-3. (ZHANG

Yongchuan, WANG Cheng. Digital valley: an important
regional level of digital earth [ J]. International Journal
Hydroelectric Energy,2001,19(3) :1-3. (in Chinese) )

[2] , s [J].

, 2006, 37 (2): 240-246. ( LIU Jiahong, WANG
Guanggian, WANG Kai. Review on advancement of study
digital riverbasin in China [ J ]. Journal of Hydraulic
Engineering,2006,37(2) :240-246. (in Chinese) )

[ 3] WOJDA P, BROUYERE S. An
hydrogeological data model for groundwater projects[ J].
Environmental Modelling & Software ,2013,43:109-123.

[ 4 ] AL-SABHAN W, MULLIGAN M, BLACKBURN G A. A

object-oriented

real-time hydrological model for flood prediction using GIS
and the WWW computers [ J ]. Environment and Urban
Systems ,2003,27.9-32.
[5] , , , - DEM  GIS
—_— [J]. ,2016,
47 (8):34-38. ( YANG Huarong, WEN Lujun, PENG
Wenfu, et al. Extraction of watershed hydrological
information based on DEM and GIS: case of Bazhong,
Sichuan[ J]. Yangtze River, 2016, 47 (8):34-38. (in
Chinese) )
[6] , , , . GIS
[J]. ,2016,33(11) :49-
53. (CHEN Wenlong, ZHANG Yu, CAO Bo, et al. An
integration of distributed hydrologic model and web-based
GIS technology [ J]. Journal of Yangtze River Scientific
Research Institute,2016,33(11) :49-53. (in Chinese) )

[ 7] PONTES P R M,FAN F M, FLEISCHMANN A S, et al.
MGB-IPH model for hydrological and hydraulic simulation
of large floodplain river systems coupled with open source
GIS[ J]. Environmental Modelling & Software ,2017 ,94 ;1-
20.

[ 8] , , , - GIS

[J]. ( )



2012,40(6) :605-609. (WANG Chuanhai, YANG Yong,
DING Xianrong, et al. Dual-structured hydrological model
and GIS integration method and its implementation [ J ].
Journal of Hohai University ( Natural Sciences) ,2012,40
(6) :605-609. (in Chinese) )

BHATT G,KUMAR M,DUFFY C J. A tightly coupled GIS

—
O
[

and distributed hydrologic modeling framework [ J ].
Environmental Modelling and Software ,2014,62 .70-84.

[10] BRUINS H J,BITHAN-GUEDJ H,SVORAY T. GIS-based
hydrological modelling to assess runoff yields in ancient-
agricultural terraced wadi fields ( central Negev desert)
[J]. Journal of Arid Environments,2019,166:91-107.

[11] RAHMATI O,SAMADI M,SHAHABI H, et al. SWPT: an
automated GIS-based tool for prioritization of sub-
watersheds based on morphometric and topo-hydrological
factors [ J ]. Geoscience Frontiers, 2019, 10 (6 ):
2167-2175.

[12] , , , - GIS

[J]. ,2018,34 (1) :50-57.
(ZHU Liang, LIU Chang, CHEN Lin, et al. Study on
control scheme for non-point source pollution in Fangbian
Reservoir based on GIS technology [ J ]. Water Resources
Protection ,2018 ,34 (1) :50-57. (in Chinese) )
[13] ., GIS  LLCHEN-A
[J]. ( )

2015,48(5) :591-598. (LI Lan,CHEN Pan, MENG Jie.

LICHEN-A distributed hydrological model based on GIS
and water resources prediction[ J]. Engineering Journal of
Wuhan University ,2015,48(5) :591-598. (iin Chinese) )

[14] MAIDMENT D R. GIS and hydrological modeling[ C]//
Environmental Modeling with GIS. New York: Oxford
University Press,1993.147-167.

[15] ABEL D J,KILBY P J,DAIS J R. The systems integration
problem [ J ]. International Journal of Geographical
Information Systems,1994,8 (1) :1-12.

[16] KOPP S M. Linking GIS and hydrological models ; where
have we been,where are we going? [ C]//HydroGIS 96
application of geographic information systems in hydrology
and water resources. Rennes ; IAHS Publ,1996.13-21.

[17] DECKMYN J, PANICONI C, GIACOMELLI A. ,et al. A
modular approach to integrated environmental modeling
systems incorporating GIS and visualization functionality,
CRS4-TECH-REP-96/26 [ C ]//Proceeding of an
International  Workshop on  New Development in
Geographic Information Systems. Milano, Italy: ERIM
International , Ann Arbor, 1997 .85-95.

[18] , .

[J]. ,2020, 36

[22]

[24]

(6) :53-59. (LI Xiaoyang, CHEN Yaning, LIU Lu, et al.
Design and implementation of water resources management
decision support system in the Bosten Lake Basin[ ] ].
Water Resources Protection, 2020, 36 (6) : 53-59. (in
Chinese) )
, , , . GIS

[Jl. ,2019,35(5) :66-69. (GAO
Lei, HUANG Huadong, TAN Zhen, et al. Information
resource model of river chief information system based on
GIS grid[ J ]. Water Resources Protection,2019,35(5) :
66-69. (in Chinese) )
ArcGIS
[J1. ,2019,35(4) . 80-
88. (LI Bo, GAN Tianjing. Construction of water security

GAP

pattern of Changsha-Zhuzhou-Xiangtan urban
agglomeration based on ArcGIS and GAP analysis [ ] ].
Water Resources Protection, 2019, 35 (4) . 80-88. (in
Chinese) )
[J]. ,2020,36 (6) :46-52.
( CHENG Bo, JIANG Bo, LI Hongqing. Design and
realization of Caizi Lake wetland ecological database
management system [ J ]. Water Resources Protection,
2020,36(6) :46-52. (in Chinese) )
[J]. (
),2021,49 (4):309-315. (KONG Xiangyi, LIU
Zhiyu,ZHOU Guoliang, et al. Influence of calculation unit
size on simulation results of distributed watershed
hydrological model [ J ]. Journal of Hohai University
( Natural Sciences ), 2021, 49 (4 ). 309-315. ( in
Chinese) )
) s , . ArcGIS

[J]. ( ),
2018,46(5) :395401. ( YIN Xuhua,ZHU Liang, CHEN
Lin, et al. Application of ArcGIS in the spatial distribution
analysis of pollution source intensity in water source[ J ].
Journal of Hohai University ( Natural Sciences) ,2018,46
(5) :395401. (in Chinese) )

[J1. ,2021,41
(3):11-19. (ZHANG Ting, XU Binxin, KANG Aiqing,
et al. Advances in joint application of hydrology,
hydrodynamics and water environment models in river
basins[ J]. Advances in Science and Technology of Water
Resources,2021,41(3) :11-19. (in Chinese) )

( :2020-07-22 : )

.03 .



