RARHELRMREEERZRE - SBE

RIKIp MBI W3S

Study on the Dynamic Simulation of Aquaponics
Systems: Analysis of Greenhouse, Nutrient, and

f =

Water Cycling
SERBEMREZFIESR R
a4 e BHRMES
ATRSTn RIERE EIPES
Sheng-Che Hsu Hwa-Lung Yu Yi-Ron Chen
(S

BEHT A BNV FERERM - EBKESEA
KIBEMHIBEEE—BARERZART - EEAZNTEZEBENEER
EERNREXNEABIREXENR/IME - ERXEEZRGFT - BfE
HEBEIRH TEENESY)  ELEESVRBMEYNIEREL
HEVENER - #EYRI - KMBEFEKE - BRREEE
R - EEBEEAESHE FERAKOER - EoER/DEINRIRIERN
S - WWEAF O DB BEARNGH - RIEEEMKRFIEENEEN
mig - HBEKD  _S:iEENAESHERSEY - DIRENER
BRAEIRESNESEVE

R FRER INAPRO BRHAEFHBEEBWIAGT - UL VENSIM &R
RETRRHAERSEAANEBE NS -  BOIRBE—EVSER
BRZEE - PIEBR Y BETRIEHEERNSEYZEZSE LN R
BEEBN -

SN EREARNARBENEYEREHED - KoUARE
HEKRE AN - BEEGBEBTHARRERTESEMER - HWE
BHERIER  IERGIREGNEN  ZRERGTIKRSE - I
7 EREE T Ol e K IR RO R RE M R -

BRHRERBREELRS  =S=2BNREVNRERMAREES
ERER  DURENETHBANELES SEASHEERSE
BB W RRE NERZIR - MUZFIIBRMERKNER -

- 667 -



-+
37

A mERE

DID_IIIII—
“H
A
\

L KEBRELR 2K N2 - ERBEERF

Abstract

Aquaponics is an innovative and sustainable agricultural technology that
combines aquaculture with hydroponic plant cultivation in a recirculating system. The
main goal of this system is to maximize resource use and minimize environmental
impact. In aquaponics, the waste produced by fish provides a rich source of nutrients
that are converted by microbes into a form that plants can absorb, thereby purifying
the water and promoting fish growth. This cycle not only saves on fertilizer and water
usage but also reduces pollution to the external environment. The system can be
adjusted according to different site conditions, climates, and the species being
cultivated and raised, tweaking key parameters such as moisture, carbon dioxide
concentration, and heat to achieve the highest yield with the lowest resource input.

This study builds upon the INAPRO aquaponics dynamic model, using VENSIM
software to develop and analyze the dynamic system of aquaponics. It aims to develop
a framework that aligns with practical situations to clearly understand the controllable
parameters and final production outcomes when implementing aquaponics.

Current challenges include the varying needs of different fish and plant species
for nutrients, water, and heat, especially at different stages of their life cycles. To
enhance the accuracy of the model, it is necessary to complement it with on-site
measurements, obtain empirical parameters through experiments, and identify
potential issues and shortcomings in the simulations.

The model will be based on the greenhouse system, nutrient cycling, waste
management, and fish yield. It will be constructed using inputs and outputs from
individual sub-units, ultimately connecting these units with a systems dynamics

model to support the future development of this technology.
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