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How organic amendment materials affect to soil physical and chemical properties?

Please describe it below with indicating some applicable materials in your country.

Sample of Answer :

Soil amendment materials refer to substances applied to soil that alter its physical,
chemical, or biological properties to benefit agricultural production. Among the
materials commonly referred to as soil amendments, some also qualify as fertilizers.
Organic materials (organic fertilizers) refer to fertilizers made from plant-based
organic matter (such as oil cake and rice bran) or animal-based organic matter (such as
chicken manure, fish meal, and bone meal). Organic fertilizers increase soil organic
matter and convert organic matter into plant-available nutrients through
decomposition by soil microorganisms.

Soil organic matter primarily consists of plant residues, animal residues, microbial
cells, and their decomposition products. Plant residues include root fragments,
exfoliated root cells, root exudates, fallen leaves, and small pieces of dead plant
material. They increase the soil's cation exchange capacity, contribute to aggregate
formation, and improve soil drainage and water retention. Soil microorganisms
increase by decomposing soil organic matter. Therefore, the greater the amount of soil
organic matter, the greater the biomass nitrogen retained by soil microorganisms. Soil
organic matter content is determined by the amount of organic matter supplied to the

soil and the amount decomposed by soil microorganisms.
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There are two types of sewerage systems for wastewater collection: the separate sewer system and the
combined sewer system. Explain the combined sewer system and discuss its major challenges and
possible countermeasures.
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Sample Answer

A combined sewer system is a sewerage system in which wastewater and rainwater are collected and
conveyed through the same sewer pipes. While this system has the advantage of reducing construction
costs, it also presents significant challenges. In particular, during periods of heavy rainfall, inflow may
exceed the treatment capacity of wastewater treatment plants, resulting in the discharge of untreated
wastewater into public water bodies. This can lead to deterioration of water quality and pose a risk of
adverse impacts on aquatic ecosystems. To address these challenges, the following countermeasures can
be implemented.
Construction of storage facilities:

This measure involves constructing facilities that temporarily store the increased volume of wastewater

during rainfall events.
Installation of infiltration facilities:

This measure reduces the inflow into sewer pipes by allowing rainwater to infiltrate into the ground

through the installation of infiltration pits and permeable pavements.
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I . Describe the methods for deriving land cover maps by using UAV or satellite imagery.
(22 1451)

An easy way to derive a land cover map from remote sensing imagery (viz. UAV or satellite image
data) is to apply an unsupervised classification method (e.g., ISODATA) using all available
spectral bands. The algorithm classifies pixels statistically based on their spectral
characteristics. After classification, each cluster is interpreted and labeled as a land-cover class
by comparing it with high-resolution reference imagery and/or ground truth data collected in the
field. Finally, the classification should be validated using an independent set of reference
samples (e.g., a confusion matrix and overall accuracy).

II. Elaborate on the spectral characteristics of NDVI, and then introduce an alternative index
besides NDVI. Describe the assigned wavelength bands and discuss their possibilities in
capturing information.

(fR2& 1)

The Normalized Difference Vegetation Index (NDVI) exploits the characteristic in spectral contrast
of vegetation between the red and near-infrared (NIR) regions. Using reflectance in the red band
(RED = 0.65 um) and the NIR band (NIR = 0.85 um), NDVTI is defined as:

NDVI = (NIR - RED) / (NIR + RED)

Various spectral indices have been proposed to monitor vegetation from different perspectives. One
example is the Green NDVI (GNDVI), which replaces the red band with the green band (GREEN
~ 0.55 pm):

GNDVI = (NIR - GREEN) / (NIR + GREEN)

Because the green band can be sensitive to chlorophyll-related changes under certain conditions,
GNDVI may capture crop status differently from NDVI and has been reported to be useful for
monitoring rice growth and potentially improving yield estimation compared with NDVI in some
cases.

Il. Assume you want to analyze the impact of agricultural land on climate change in a watershed.
How would you approach this analysis? Specify the crop vegetation and the target area and then
propose on the objective and the methodology for this study project.

(fi 2 451)

If T were to analyze how climate change affects rice growth in a watershed, I would first compile
long-term climate records, focusing on air temperature and precipitation (and, if available, solar
radiation and humidity). In parallel, I would collect time-series satellite imagery (e.g.,
Sentinel-2) to derive vegetation metrics such as NDVI/EVI and extract multi-temporal rice
phenology indicators (e.g., green-up date, peak greenness, and senescence timing).

The target watershed would be delineated as an area of interest (AOI) by extracting the drainage
basin from a DEM using standard GIS hydrological tools (flow direction/accumulation and
watershed delineation). Rice paddies within the watershed would then be identified using
land-cover or crop maps, and the analysis would be conducted at the field or sub-basin scale.

Methodologically, I would evaluate long-term trends and interannual variability in rice phenology
and relate them to climate variables using statistical models (e.g., regression, mixed-effects
models, or time-series analysis), while controlling for confounding factors where possible.

Therefore, the objective of this project is to quantify changes in rice growth and phenology and
determine their relationships with long-term climate trends within the target watershed.
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I. Please explain the importance of the water harvesting in terms of the climate change, and
describe how to determine the amount of water collected by the water harvesting.

Note: the following words are necessary to be included; surface runoff, rainfall intensity, and
catchment area.

Recent climate change has raised concerns about an increase in both droughts and heavy rains,
therefore water harvesting is an effective way to obtain water resources in preparation for droughts.
For the water harvesting, the soil infiltration capacity is measured and surface runoff is collected
occurs when rainfall intensity exceeds the soil infiltration capacity. The amount of water withdrawn

can be calculated by multiplying this by the area of the catchment.

II. Please explain about the followings;

II -a. Principle(s) of the dielectric soil moisture sensors to measure the volumetric water content of
soils.

Among the constituent materials of soil, the dielectric constant of soil ranges from 3 to 5, and that of
air is 1, while the dielectric constant of water is 80, which is greater than the other components. As
the dielectric constant of the entire soil is strongly dependent on the volumetric water content, it is
possible to measure the volumetric water content of the soil by measuring the dielectric constant of

the soil or relevant physical quantities.

II -b. Points of note which are required for the installation of the dielectric soil moisture sensor to
soils and for the precise monitoring of the changes in the volumetric soil water content.

The sensing part of the soil sensor must be in close contact to the soil measured. To measure the
volumetric water content precisely, the relationship between the dielectric constant of the soil and
the true volumetric water content must be determined in advance, and then the measurement

value can be calculated.

III. Please propose an experimental design to determine appropriate amount of the irrigation for
upland crops in terms of soil hydraulic property (i. e. permeability and soil water retention), climate

condition and water requirement of crops.

Crop evapotranspiration is calculated from meteorological forecasts data and crop coefficients, and
used to determine the amount of irrigation water. Additionally, the water retention and infiltration
capacity of the target soil are measured, and a soil moisture simulation model is used to suppress
surface runoff and excessive infiltration, thereby striving to maintain moisture levels optimal for

crop growth.
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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 agroforestry as a case study, explain its relationship with CSA.
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Answer 5 agricultural robot names, and research subjects for agricultural robots compared to industrial robots.

¥ oKy b (Names of 4 agricultural robots)
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2 n Ry N OWFFEEEE (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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Draw a flowchart for the agricultural robot to recognize and harvest hazelnuts.
< flow chart >
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