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Study on Intelligent Operation of Flood Detention

and Water Storage Function of Farm Pond

Abstract

The functions of flood detention and flood reduction of farm ponds
and water storage irrigation compete with each other. To achieve the
maximum benefits of both, artificial control methods must be used to
achieve the "storage and drainage™ operation model in order to achieve
both detention and storage Features. Therefore, this study intends to apply
the Internet of Thing model, that is, to detect the rainfall and the water
level of the agricultural pond in the area where the agricultural pond is
located, using simple equipment such as rain gauges and water level
gauges before the onset of rain or early rainfall. A certain algorithm
predicts the possible inflow of the rainfall process, and then determines
the water discharge of the agricultural pond (gate control) through an
intelligent decision model, so that the agricultural pond can achieve a
higher flood detention effect at a lower water level. After the operation, a
certain amount of water is retained, which is sufficient to provide regional
agricultural irrigation water and will not affect regional agricultural
production.

The indoor model simulation of agricultural ponds in this study is
similar to the water level simulation results of the HECHMS model, so
the HECHMS model can be used to simulate multiple agricultural ponds

to save time and costs. The operation of multiple agricultural ponds



combined with parallel operation has the effect of controlling the runoff
of downstream water bodies. It is more economical to use a solenoid
valve to cooperate with the shaft for the outflow form of farm ponds, and
electric gates need to be matched with bank protection for concrete to be
suitable for construction. The intelligent operation of flood detention in
farm ponds has the effect of flood detention due to multiple operations.
The acceptance of the public is higher because more water storage

volume can be used.

Keywords: Farm pond, smart operation, flood detention
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Reservoir "Reservoir-5" Results for Run "Run 1"
an 180
2.87 150

Py 120

= —

S )

g 1.8 040 ul}j

o

=]

1.0 F0.60
0.5 030
0o 0.00
U]

0.8
[
[
|
0.7 F w\
| \
i \
087 | |
| \
| \
. }: \

W ! \

: \

2 04 7 \

E / \

[ / \

s N\
0.3 = Ay
” ~
- ~
’/ \-
0.2 P =
R e I T B
I's

/

/
0o T T T T T

0000 01:00 02:00 03:00 04:00 05:00 06:00
01Jan2000

Legend (Compute Time: 14+— 82018, 01:20:33)
Run:Run 1 Element Reservoir-5 Result Storage

——- Run:Run 1 ElementReservoir-5 Result Combined Flow

Run:Run 1 Element:Reservoir-5 Result Pool Elewation

—— Run:Run 1 Element Reservoir-& Result: Outflow

W 3-6 K-7 @8- L -/ F-0021 B 3 HECHMS 7 % -k t2in & 5% W)

3-12




. _ . o .
Yo% BREZ MR
k| Graph for Reservoir "Reservoir-6" = | oEP [
Reservoir "Reservoir-6" Resuilts for Run "Run 1"
06 200
057 167
T 04 1.3
=
= -
B =)
gu.a- F1.00 %
m
s
# 0.29 F067
017 F0.33
0o 0.0o
10
e
0.9 I
I
I
0.8 I
B ] | [ ] i R
o
0.6 / \
I \
W \
2 1.5 , '\
8 / \
g 4 7 A
[ Ay
/ AN
0.3 — ~
- .
0.2 s = e
01 o= e B et _
P
: | AN RN ||
,
o0 T T T T T
00:00 01:00 02.00 03:00 04:00 05:00 08:00
01Jan2000

Legend (Compute Time: 14+—H2019, 01:20:33)

Run:Run 1 Element Reservoir-6 Result Storage Run:Run 1 Element:Reservoir-6 Result Pool Elevation —— Run:Run 1 Element Reservair-6 Result: Outfor

——- Run:Run 1 Element:Reservoir-6 Result: Combined Flow

W 3-7 K-8 A -/ 5-0024 B 3 HECHMS 7 i -k =i £ #5E W

3-13



R - e T i

¥4 Graph for Reservoir "Reservoir-7" ==
Reservoir "Reservoir-7" Results for Run "Run 1"
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Reservoir "Reservoir-11" Results for Run "Run 1"
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