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< Notice>
1) You can answer either in Japanese or English.

i

Select and answer two out of the following Questions 1 — 4.

Question 1
Answer the following questions, supposing the user equilibrium principle always holds.

Suppose that there are two roads (road A and road B), where Road A

the total traffic volume is 3000 pcu/hr from origin (O) to ty = 10 + 0.03x, (min)
destination (D). The link performance functions of these
roads are given as shown in Fig. 1 (¢4 and 3 indicate travel
time, and x4 and xp refer to traffic volume, on roads A and B,
respectively). Then, calculate the expected travel time from
OtoD.

e
N

—)
Road B

tp = 20 4+ 0.02xp (min)
Fig.1 Road network

The link performance function of road A is shown in Fig.2(0) before a natural disaster. However, it
changes into a different shape after the disaster. Choose the most proper link performance function
of damaged road A after the disaster out of options Fig.2(a) to Fig.2(d).
9 ¢« q q q
(0) Before disaster After disaster (a) (b) (c) (d)
Fig.2 Link performance functions before and after disaster
[70, 15 travel time; g: traffic volume]
Suppose that a natural disaster causes intolerable damage on road A. Total volumes of both roads

are reduced to 2000 pcuw/hr but travel time is increased to 58 min during the disaster recovery period.
And the link performance function of road A becomes t4 = 30 + Sx,. Obtain the parameter § of

the new link performance function of road A.
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Question 2

It is necessary to correctly understand people’s travel behaviors for resolving transportation issues.

Please answer the following questions.

1. First, name two types of travel behavior surveys. Next, briefly explain each of them and describe
the shortcoming(s) of each and the corresponding method(s) to overcome the shortcoming(s).

2. Discrete choice models have been widely applied in travel behavior analysis. Name two types of
discrete choice models, explain the advantages and disadvantages of each, and describe how to
overcome the disadvantages.

Question 3

For regional revitalization, it is effective to make tourism policies that make use of local resources under
the involvement of local residents. Discuss the relationship between such tourism policies and
sustainable development of the region.

Question 4

Name one smart technology utilizing Artificial Intelligence (Al) and Internet of Things (IoT), etc.
Discuss how use of the technology may bring changes in people’s lives, what the changes imply to urban
planning, and what kinds of urban policies are needed to mitigate the negative impacts caused by the
changes.
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Question [1] Choose two from the following four items (a) to (d) concerned with
building equipment and explain each one.

@) Pk AT Al BV 5 mEE

Vent pipe in drainage system

:[H

() #1m LTPule=Ge N 2
Passive solar house

(c) KFEE AT A
Ice thermal storage system

(d) 2 1~3 fhEEhif s 50

Class 1 to 3 mechanical ventilation systems

MR (2] AR B B AR ORI 2 BIY 5 I(a), MIZEAL

Question [2] Answer the following questions (a) and (b) concerned Wlth the
utilization of water resources in the field of architecture.

(a) KEFEDOHEHRAZER D 2D, Wiz D utlintd 2 i &,

Explain the measure(s) for the utilization of water resources.

(b) HilAl(a) DRIz, Faﬁ%’ﬁi%i:lﬂ JEANT LSBOME A ZHIE L,

Explain the problems in introduction of the measure(s) in the former
question (a) to the developing countries.
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1) You can answer either in Japanese or English.
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Q1. Describe the methods to measure total phenols and total flavonoids.

M 2. MERERUEROEMIBEMCIIT 20T L a R —of| T 0584 308y

&

Q2.  Explain the utilizations of plant allelopathy and their effects in biological
management of weeds and pests.
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' 1) You can answer either in Japanese or English.

RFEDOELLTFELTH LV,

1. AT ORFEIZ W TREAE L.
(1) ERERI—E R
(2) AEMZ
(8) =wF (HHREAYHIAL)
Question 1. Explain the following terms.
(1) Ecosystem services
(2)  Biodiversity
(3)  Ecological niche
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Question 2. Local ecosystems have often been formed not only by natural

environments but also by human activities there. Give one example
of ecosystems that have been formed by traditional human
activities and describe the mechanisms that maintain the
ecosystem.
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