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An Integrated Flood Simulation System for Upstream and Downstream of the
Agricultural Reservoir Watershed
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ABSTRACT

To utilize the hydraulic and hydrological models when simulating floods in agricultural watersheds, it is necessary to consider agricultural reservoirs,
farmland, and farmland drainage system, which are characteristics of agricultural watersheds. However, most of them are developed individually by
different researchers, also, each model has a different simulation scope, so it is hard to use them integrally. As a result, there is a need to link each
hydraulic and hydrological model. Therefore, this study established an integrated flood simulation system for the comprehensive flood simulation of
agricultural reservoir watersheds. The system can be applied easily to various watersheds because historical weather data and the SSP (Shared
Socio-economic Pathways) climate change scenario database of ninety weather stations were built-in. Individual hydraulic and hydrological models were
coded and coupled through Python. The system consists of multiplicative random cascade model, Clark unit hydrograph model, frequency analysis
model, HEC-5 (Hydrologic Engineering Center-5), HEC-RAS (Hydrologic Engineering Center-River Analysis System), and farmland drainage simulation
model. In the case of external models with limitations in conceptualization, such as HEC-5 and HEC-RAS, the python interpreter approaches the
operating system and gives commands to run the models. All models except two are built based on the logical concept.

Keywords: Flood simulation system; hydraulic and hydrological linkage model; shared socio-economic pathways scenario
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Components of an integrated flood simulation system

1) Precipitation database

2) Survey database

3) Initial condition input file

Historical precipitation data

Reservoir survey dataset

] [ Simulation time period (yyyy-yyyy) ]

(1973-2020)

[ I

Stream survey dataset

l [ Rainfall duration and frequency ]

S5P climate change scenario data
(2016-2100)

[ Jif

Farmland survey dataset

|

Watershed features for target
agricultural watershed

+ For 90 ASOS [Automated Synoptic Observing
system) station
+ For 16 GCMs (General Circulation Models)

= e.0.) elevation-storage curve, cross section data,|
elevation-discharge curve, etc.

+ Watershed features such as the number of
subwatersheds, mean slope, CN initial water level
for each hydraulic structures, etc.

4) System library

5) System task folder

6) Simulation output folder

Order for output data structures ]

Writing outputs of each hydraulic and

Governing equation for individual ] [

Data conversion file for smoothly

Ordering tasks using configuration
files at system library

hydrological models

[

)

hydraulic and hydrological models [

inputting the data for each model

= Output such as inflow of each subwatersheds,

[
[
[

Configuration files for model operation ] [

Passing on the output file of each model
to the input file of the next model

water level of reservoiristream/paddy, discharge
of reservoir, stream flow, storage of reservoir/
paddy, etc.

)

Fig. 1 Components of an integrated flood simulation system
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Table 1 Name and institution of GCMs
Institution GCM
Beijing Climate Center, China Meteorological Administration BCC-CSM2-MR
Canadian Centre for Climate Modelling and Analysis CanESM5
' . CNRM-CM6-1
Centre National de Recherches Meteorologiques CNAM-ESM2-1
Commonwealth Scientific and Industrial Research Organisation in ACCESS-CM2
collaboration with the Queensland Climate Change Centre of Excellence ACCESS-ESM1-5
Geophysical Fluid Dynamics Laboratory GFDL-ESM4
Met Office Hadley Centre UKESM1-0-LL
. ) ) INM-CM4-8
Institute for Numerical Mathematics INV-CM5-0
Institut Pierre-Simon Laplace IPSL-CM6A-LR
Japan Agency for Marine-Earth Science and Technology, Atmosphere and MIROCE
Ocean Research Institute and National Institute for Environmental Studies
Max Planck Institute for Meteorology (MPI-M) ’\l\:ill-izm E_EE
Meteorological Research Institute MRI-ESM2-0
Norwegian Climate Centre NorESM2-LM
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