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HEF A

Special Subject

B F93LiE Required Subject P.1

Z D DEEFIFLH Specific Subject

HiZES: Regional Geography P.3
M5 Geomorphology P.4
/K X#Z Hydrological Science P.6
KZFE: Atmospheric Science P.7
ZZHERFZ Geographical Information Science ——---—— P.8
¥ - RKHEAE T AT A Atmosphere-Ocean Interaction System

— P9

EE (Notice)

* AN H 5 E CTHEMRFEZRWTIIRL R,
(Don’t open the question booklet before the instruction.)
* HLEIT, XRELBIHETDHZ L.
(The required subject must be answered by all candidates.)
* ZOMOBFEMBBIZOVWTIE, FRICERLEZ 1B BIZO VW THRE
T5Z L.
(For the specific subjects, choose one subject you selected in the application.)
*EITEATFETHEETD K.
(Answer in Japanese or in English.)
* EMdE (1), EMLE (I) , ZomoFEMBBEZLIL, £hE
NBIDERAMEANDZ L.
(Use different answer sheets for the required subject (I), the required subject (II)
and the specific subject.)
*FBERHABDAR—APRRL Role b, BERZHAWVWK.
(You can use the back side of the sheet when the front side is filled.)

* TEHEAMBREHTS.

(The dark color working sheets will be collected with the answer sheets.)



(MR E)
B Y458 (Required Subject)

. NOSEENFEOETICETT 52 LTk o TRAT HEREMBEICONT, BER
72 % B IR D 1S ATUUN TR L7z S 0.
Giving specific examples, explain the environmental problem caused by excess concentration of

population and industry in an urban area within 15 lines.



(MR E)
B Y458 (Required Subject)

II. TRLOHFL % FiH, planetary boundaries & 9 #H LWMEENEENT-E 5% 157N
T LS.
Read the following text and explain backgrounds of establishment of a new concept, 'planetary

boundaries', within 15 lines.

During the Holocene', environmental change occurred naturally and Earth's regulatory
capacity maintained the conditions that enabled human development. Regular temperatures,
freshwater availability and biogeochemical flows all stayed within a relatively narrow range.
Now, largely because of a rapidly growing reliance on fossil fuels and industrialized forms of
agriculture, human activities have reached a level that could damage the systems that keep
Earth in the desirable Holocene state. The result could be irreversible and, in some cases, abrupt
environmental change, leading to a state less conducive to human development. Without
pressure from humans, the Holocene is expected to continue for at least several thousands of
years.

To meet the challenge of maintaining the Holocene state, we propose a framework based on
'planetary boundaries'. These boundaries define the safe operating space for humanity with
respect to the Earth system and are associated with the planet's biophysical subsystems or
processes. Although Earth's complex systems sometimes respond smoothly to changing
pressures, it seems that this will prove to be the exception rather than the rule. Many
subsystems of Earth react in a nonlinear, often abrupt, way, and are particularly sensitive
around threshold levels of certain key variables. If these thresholds are crossed, then important
subsystems, such as a monsoon system, could shift into a new state, often with deleterious or
potentially even disastrous consequences for humans.

Source: Rockstrom, J. et al. (2009)

DSEBE A 1 TR DBUE E T AR TR )

"Holocene  The geological epoch from approximately 10,000 years ago to the present.



(FFEHE)

#1555 (Regional Geography)

I. ROMFENS 352 TIRL THP LRSIV,

Choose three terms out of the six listed below and explain each of them.

1. BEEMESLRI5#E  (hierarchical expansion diffusion)
ZilEH-5< Y (new urbanism / green transportation)

“ X2 (three-field farming)

Bl

UAY— U XL (geotourism)
5. N O#LEYE  (population return to city centers)
6. AT DOFFfERIREE  (sustainable urban development)

O. UToRZS &I LT, #EPIZRIT 5 RGBT 7' e —F L HIFENT 7 n—FI
DWTHH LR SV,
Referring to the figure shown below, explain systematic approach and regional approach in

geographical study.
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Source: Nakamura, K. et al. (1991)



(FM#R)

#H5 (Geomorphology)

[. ToOXiZ1:25,000 #EX T4£R | O—8THS. AMBUIHE =ROHERS & Xla
TSN TWD., IR OHB SN HBSRE, MEratX, BE7okX, BX
VCENOLOMEEEMIZER LT, Rk MEOFFEIC OV TEHERYE K. HIf - HUE KX
R B 4% 2 IO CHRAT OB LEE L.

The map below shows part of 1:25,000 scale contour map ‘Tkitsuki’. The entire
land consists of sedimentary rocks and basalt of the Neogene age. Describe the
geomorphic conditions of this area in detail on the basis of geology, slope processes,
coastal processes and their interactions. Explanation with schematic illustration of a

geological profile or a bird-eye view is preferable.




0. UFoM~G)EY 3 S&@RL, “FHOE, (MEORE, WMRWE, 7otk
E) IZoWT, LA LHNAE L.

(1) BREINT T EMEINT Z

(2) AREDEAL & B O B

(3)  MARYEAT)I| & WA T

(4) WERWECHIT D 3—5 (TE) &3— (BN

(6) RIKZ AT T L WK+

Choose three items out of five (1 to 5), compare the two terms and explain the

differences in morphology, structure and processes between the two.

(1) Explosive caldera vs. collapse caldera

(2) Limestone weathering vs. granite weathering

(3) Braided stream vs. meandering stream

(4) Berms vs. offshore bars in beach profiles

(5) Non-sorted polygons vs. sorted circles



(EPIRLR)
KR (Hydrological Science)

I ROKIETHWONDHEMAHGELY 3O®IRL, TRENOHGEIC OV T LA
o,
Choose three technical terms from the following list, and explain each of them.
1. ¥u7r7 v 27 2H (zero flux plane)
#/KkA)fc (hydraulic gradient)
KAZEE (atmospheric stability)
(ZEFRNED) FmEZE (altitude effect (of stable isotope))
7 4 —% ¥ (Thiessen polygon method)

A

=y A —4% (piezometer)

I ROBNEFER A 22 WL IV T, DANWIZ R HE R e ST 5 KFG &
My ERav o AR (B, i) OFFHEMERLELOTHD. FARFIIRLTHD
DL, N~ ORI R(Er, S8, BHELIM CREDE), U EravoniBhnE (P)
ThD. KEBODAPNITIERTZBR < LRHEHIR fI3EE R {Thh, HERmEIITEIC
KIEDAFIEL TW e, WFOEWE ZOH 23 L.

The following figure indicates the seasonal changes of the daily evapotranspiration
(E, straight line), Penman’s potential evaporation (Ep, dotted line), and the duration of
the cropping season (straight lines with triangle heads). They were observed in two
crop fields in an arid area where summer rainfall is close to zero. The amount of
irrigation for maize (P) is also indicated, while the irrigation water was applied daily to
the rice field and there was usually ponded water present on the soil surface except for

the period before its harvest. Explain the difference of the two and why.
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(PR )
K5EFF (Atmospheric Science)

I. ROF—=U—=FDI B0, 3OZFRL TR LRSIV,
Choose three keywords out of the six listed below and explain each of them.

PR (orographic precipitation)
7y ERlE (blocking high)
KGR (meteorologlcal satellite)
BAERE T (numerical weather prediction)
¥ 4 —H—fBR (Walker circulation)
EVHHEAUE (tropical cyclone)

AN o e

. EEREWTCOXE DI & AKZRKERDIEMREZOWT, LIFORMWZEZ L.
Answer the following questions about global scale vertical distributions of air temperature and water vapor

amount in the troposphere.

1) SUROEMEET, O8RS TRE S TODDEZ L.

Answer what kinds of physical processes determine the vertical distribution of air temperature.

2) HERIRB LOFAN R A T = X IO X

Describe basic mechanisms of the global warming,

3) HERRBAEIZ K> CRIRDEBEE AR LT, ARKEILED L DI bT 20y, Fio, 2D
ZAGS RN OFHEA ED L D12 bT 5 & PllSh D Bl TRl L.

How does the water vapor amount change when the air temperature rises a few degree due to the global
warming? In addition, how is the feature of rainfall projected to change due to the change in water vapor?

Describe with their reasons.



I.

Ir.

(BEMFH)
e[ AL 5 (Geographical Information Science)

TOREZRLRNBG, bR NIRRT B —FT =27 NOMHEEHII LR S0,

Referring to the figure below, explain the structure of topological vector data model.
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Choose two terms out of the four listed below and explain each of them.
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Point ID X ¥
Q 327 456
R 763 195
S 227 158
Line Begin End Left Right
ID node node poly o
11 1 < QA__x
12 < 2 |
52 2 3 B A
efc ..
Polygon .
ID Lines
A 11,12,52,53 54
B 5253,19,15,14,13

Source: Bolstad, P. (2005)

FHIND 2O FY, TN B LS 0.

NYP— K< 7 (hazard map)
A =44 (TIN, triangulated irregular network)
NrEE Y — v A (LBS, location-based service)
/N> 7 7 (polygon buffer)




(PR
M« RRAHA. Y AT L8
(Atmosphere-Ocean Interaction System)

L. ROMFEDOHG 3 D& @A THHE XK.

Choose three out of the following technical terms and explain each of them.

¥ 5487 (hydrostatic equilibrium/balance)
FAYIEAT (equivalent potential temperature)
T~7'77 (emagram)

HEE /KRR TR (sea surface temperature front)
S (air mass transformation)

R (thermal wind)

S

II. IROFED EH 573 A CHEE L.
Answer either of the following questions.

1. FEELEN G SR ZTHEBIR 2 A 2, TN TNOBR» AT b 23 L.
Answer several kinds of severe phenomena caused by cumulonimbi, and explain
the reason why each phenomenon forms.

2. REMFEFAMEHORER & LT L 2 RRBIGROXIGEER OB 2 BEE 2, FiLHn
ED X HITRAE LD L.

Answer several weather phenomena or climate variations occurring as a result of
air-sea interaction, and explain how they take place.





