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Ⅰ. 衛星画像データを用いた植生環境モニタリング研究の過去 10年間の発展動向について，引用文献を

あげながら解説せよ． 

 

Ⅱ.．画像解析に用いられる機械学習・深層学習について，１つの手法を取り上げ，A）その原理につい

て解説するとともに，B）自身の研究への応用例を説明せよ． 
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次の 2 つの問いについて解答しなさい。 

問１ マニング公式で用いられる粗度係数と摩擦損失係数との関係を説明しなさい。 

問２ 水田における水管理について説明するとともに，水田における水質浄化（水質汚濁），温室効果ガスを抑制するための水管

理手法について述べなさい。 
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I.  Select the appropriate word in the options below to fill in the brackets. Write your answers in the space below. 

 

A)  The three states of water are ice as a solid, water as a liquid, and water vapor as a gas. When the temperature is [  i  ] 

under a certain pressure, the water changes from ice to water and from water to water vapor. The former change is called 

[  ii  ] and the latter change is called [  iii  ]. 

B)  Earthquake is described as “a sudden violent [  iv  ] of the ground, typically causing great destruction, as a result of 

movements within the earth's crust or [  v  ] action.” 

(Source: Oxford Dictionary, application version,Ver.15.4.1064.1064, MobiSystem, Inc., 2024) 

C)  Bernoulli's theorem is the theorem that energy is conserved along a single [  vi  ] in the [  vii  ] flow of a perfect 

fluid, i.e., a fluid that is not [  viii  ]. Expressed simply in terms of hydraulic head, meaning energy per unit [  ix  ], 

we can say that the sum of velocity, [  x  ], and position hydraulic head is constant everywhere. 

 

<options>  condensation / decreased / evaporation / force / increased / melting / opposite / pressure / rapid / shaking / 

smooth / solid / steady / streamline / uniform / velocity / viscous / volcanic / volume / weight 

  

Your answer: (i)                        (ii)                        (iii)                         

 

    (iv)                        (v)                        (vi)                        (vii)                         

 

    (viii)                        (ix)                        (x)                         

 

 

II.  Fill in the most appropriate word in the brackets. Write your answers in the space below.  

 

A)  Pythagoras’ theorem is described as “a theorem attributed to Pythagoras that the square on the hypotenuse of a right-

angled [  i  ] is equal in area to the [  ii  ] of the squares on the other two sides.” 

(Source: Oxford Dictionary, application version, Ver.15.4.1064.1064, MobiSystem, Inc., 2024) 

B)  [  iii  ] is described as “the upper layer of earth in which plants grow, a black or dark brown material typically 

consisting of a mixture of organic remains, clay, and rock particles.” 

(Source: Oxford Dictionary, application version, Ver.15.4.1064.1064, MobiSystem, Inc., 2024) 

C)  Modern agriculture generally refers to agriculture that aims to increase [  iv  ] through the massive use of chemical 

[  v  ] and pesticides, large-scale production, and [  vi  ]. 

D)  [  vii  ] Information System, or GIS for short, is a technology that comprehensively manages, processes, and visually 

displays data with location-related information ([  viii  ] data) using geographic location as a clue(*), enabling 

advanced analysis and rapid decision making.  

 

Your answer: (i)                        (ii)                        (iii)                         

 

    (iv)                        (v)                        (vi)                        (vii)                         

 

    (viii)                         
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III.  Read the following text and answer the questions. 

 

It feels like good to turn your face to the sun. And no wonder. (1)We and all other living beings are powered by energy captured from 

sunlight, which flows through humans and other organisms and then disperses out into space, never to come our way again. We and all other 

inhabitants of Earth live suspended in the great stream of solar energy. So ecology operates by the inescapable laws of energy. 

Only two sources of energy power the metabolism of living cells: sunlight received by some bacteria, some protists, and most plants, and 

certain kinds of chemical energy: sugars and other carbon compounds are energy sources for animals, plants, protists, and bacteria. Certain special 

bacteria draw energy from hydrogen and some other chemicals, but heat, radioactivity, electromagnetism, sound waves, and other kinds of energy 

cannot power any life form. 

When humans tap fossil-fuel energy, we're using a limited supply of solar energy stored by living organisms in the distant geological past. 

Nuclear power, which harnesses the purely physical process of nuclear fission to provide a small portion of our electricity, theoretically makes it 

possible to escape dependence on the sun. In the long term, use of nuclear power is unlikely because it is much more expensive than fossil-fuel 

power, and without subsidies it cannot even compete economically with renewable energy from solar and wind power --- and of course it exposes 

us to the risk of catastrophic accidents and creates radioactive wastes with grave health dangers. 

Until the twentieth century, we had an easy definition of energy: the capacity to do "work," like running a machine or moving objects 

around. But the modern physics of energy and subatomic particles has presented us with a world both startling and mystifying. All seemingly 

solid objects, we know now, are mostly empty space. The incredibly small protons, neutrons, and electrons that make up matter are separated by 

vast distances: if we imagine an atom's nucleus greatly enlarged, to a millimeter in diameter (less than a sixteenth of an inch), the outer electrons 

of that atom would be the length of a football field away. Whirling around so fast that they present apparently solid surfaces of leaves, bodies, or 

rocks these particles are themselves constituted of subparticles whose masses are only vibrate the air and our eardrums. Sometimes subatomic 

entities have the character of a particle (a little lump), but at other times they act like a wave (of light, for instance). a 

                        (Source: Ecology A Pocket Guide, Earnest Callenbach, University California Press, 1998) 

 

Question 1.  What four words does the underlined part (1) replace in the text? 

 

Your Answer:                                                 

 

Question 2.  What and what is stated as the energy source required for cellular metabolism. 

 

          Your answer:                             and                                                        

 

Question 3.  Complete the sentence by rearranging the following words. Answer with alphabetic symbol. 

 

The author states that nuclear power                                                                          . 

(a) because  (b) commercially  (c) of  (d) public  (e) support  (f) viable 

 

Question 4.  How was energy defined until a few decades ago?  

    

     the                                                 

 

Question5.  What are the two properties of subatomic particles? Answer each in one word. 

 

          Your answer:                             ,                                
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IV. Choose the appropriate word or phrase from the options  A  to  J  in the following sentence. However, the options must not be used in duplicate. 

次の文章のなかにある A から J に入る適切な語句を選択肢より選べ。ただし，選択肢は重複して使用してはならない。 

 

Climate-smart agriculture is an approach that seeks to address this triple challenge of food security, climate change adaptation and climate change 

  A  in an integrated way (FAO, 2013). It pursues three main objectives, the so-called CSA pillars:  

• CSA Pillar 1: Sustainably  B  agricultural productivity and incomes 

• CSA Pillar 2: Adapting and building  C  to climate change  

• CSA Pillar 3: Reducing and/or removing  D  emissions, where possible  

From the early stages of development of the CSA concept, it has been recognized that interventions in the food, agriculture and landuse sectors can 

create synergies between these three objectives,2 but may also involve trade-offs (FAO, 2009, 2010, 2013; Lipper et al., 2014). Interventions often focus 

on one specific objective, i.e. one of the CSA pillars, based on stakeholder interests and funding streams. However, it is important to analyse the impacts 

of such interventions on the other CSA pillars by means of measurable indicators, as this may reveal unintended negative effects ( E ), as well as 

opportunities to create synergies. Such assessments can support comparison of alternative intervention options and the selection of the option with the 

strongest outcomes for all three CSA pillars.  

This publication aims to improve the understanding of  F  and trade-offs in climate-smart agriculture and promote their   G  assessment in 

support of evidence-based CSA planning processes. It breaks down each CSA pillar into subsets of objectives, in order to provide a more nuanced picture 

of possible interlinkages between objectives within and across the pillars. The resulting matrix of relationships – along with ‘characterization sheets’, or 

descriptions for each relationship – provides a tool for the systematic screening of CSA interventions for potential synergies and trade-offs. The 

characterization sheets present indicators and metrics, as well as  H  and tools, which can be used for the assessment and evaluation of specific 

synergies and trade-offs at different scales, ranging from field to landscape to  I  scale. They also highlight enabling  J  factors – such as the 

presence of social networks or the adoption of new governance approaches – that are critical for enhancing a specific synergy or reducing a given trade-

off.3 The publication is intended as a resource for all actors engaged in the development of CSA strategies, plans and interventions, as well as for investors 

and financing institutions involved in CSA, and researchers working in this field. The ultimate objective is to support strategic decisions that enhance 

synergies and reduce trade-offs, so as to achieve better results for investments in climate-smart agriculture.  

Source: FAO. 2021.Synergies and trade-offs in climate-smart agriculture – An approach to systematic assessment. Rome.   

https://doi.org/10.4060/cb5243en, ISBN 978-92-5-134592-4 © FAO, 2021 

 

<Options>   

country, environment, greenhouse gas, increasing, methodologies, mitigation, resilience, synergies, systematic, trade-offs 

 

Your answers 

A:  B:  C:  D:  

E:  F:  G:  H:  

I:  J:    
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Ⅰ. Describe the methods for deriving land cover maps by using UAV or satellite imagery. 

 

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. 

Ⅲ. 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. 


