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Please describe about microplastic pollution in rivers and watersheds and its effects on ecology.
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Microplastic pollution (less than 5mm) is widespread in rivers and watersheds, originating from
wastewater, urban runoff, and plastic degradation. These persistent particles accumulate in
sediment and water columns, where they are ingested by aquatic life; from zooplankton to fish,
causing physical harm like intestinal blockage, impaired growth, reduced reproduction, and
potential mortality.

Attention is needed from a ecological aspect, as they also act as carriers for toxic additives and

environmental contaminants, which can bioaccumulate in the food chain.
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In general, wastewater treatment consists of primary treatment, secondary treatment, and tertiary
treatment (advanced treatment).
1. Explain the contents of primary and secondary treatment.

2. Explain the reasons why tertiary treatment (advanced treatment) is required.
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Sample Answer
1. Explanation of primary, secondary, and tertiary treatment
Primary treatment: a process in which relatively large components in wastewater, such as large solids,
sand, and suspended matter, are removed by sedimentation. Typical methods
include sedimentation pond and screening.

Secondary treatment: a process in which microorganisms are used to treat organic matter contained in
wastewater. Typical methods include the activated sludge process and methane
fermentation.

2. Reasons why tertiary treatment is required

If nutrients and trace organic substances that cannot be sufficiently removed by secondary treatment

flow into rivers and lakes, they may cause eutrophication, leading to water quality deterioration and

adverse effects on ecosystems. Therefore, tertiary treatment is required to treat these substances in

order to meet effluent water quality standards.
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Choose two questions from the following three and answer them.
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Question 1 Explain the nine items that constitute the planetary boundaries. Also, state which of these items
have already exceeded their limits.
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Question 2 Climate Smart Agriculture (CSA) is composed of three pillars. Explain each pillar. Furthermore,
using hydroponics as a case study, explain its relationship with CSA.
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F—ix TAEREMEOI B CTh D, ANIHIRCHEERERICKIET 5720, BCHRES 72 0 O BRI RT3 4 Frgei o
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Question 3 Describe the role of farm ponds in Japan from the perspective of agricultural water management.
Explain the laws concerning the management and conservation of farm ponds, and discuss the importance of
research in the field of agricultural and rural engineering.
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Answer 5 agricultural robot names, and research subjects for agricultural robots compared to industrial robots.
MoK > b (Names of 4 agricultural robots)

( BffErI2y—uRy b ) ( AFTNHRR Y b )

( BRERFD— ) ( B (EFE R — )

vl b OWFFEIRE (Research subjects for agricultural robots compared to industrial robots) :
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Please explain the agricultural robot using all of the following keywords.
Keywords: smart agriculture, agricultural robots, sensors, actuators, Al, control, four-legged robot
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TREREDL B, ERRELL T2 a2 201 ORISR 21T 5 SN, U - BREI i
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Draw a flowchart for the agricultural robot to recognize and harvest grapes.

< flow chart >
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1. % - P 7 = — X (Detection & Exploration Phase)
Ry FREAEBEIL ARG, HEEY (BAT) PEEE Y — (LIDAR YY) Zfi->TF—F IR
2. 7 = — A (Assessment & Decision Phase)
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D, WA TV A f i
3. INHET 7 5 > 7 =—X (Harvesting Action Phase)
SEPE PR Fe ff
4. I - 56 T 7 =— X (Storage & Completion Phase)
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