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* 2.5 information security |
preservation of confidenﬁality, integrity and availability of information; in addition, other
properties, such as authenticity, accountability, non-repudiation, and reliability can also be

involved
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[1] RINFE, EETE, EPHEOLNENOBECHOVTHIEL, . ZhbOMESEEY
WEDE IR EXFIZANLNTVWEDERARE L,
[1] Describe the definition of the following words: cumulative rainfall, continuous rainfall, and effective rainfall.

( Furthermore, describe when these words are used in concrete situations.

[2] TROMMFE DL, RIFEL TR CEEE 1.5 B, E 72 ) 2eE LT, M
SERR LTCR 2B L7 &Y, EZINEOFE T3 (0.5019=0.63 & 0.5072=0.99) Z A\ 72X\,

2B, MNIUREAT 240 CMRR3HIBREEA) ETROBZL,

[2] Hourly rainfall data is described in the table below. Complete the table on the answer sheet from calculatmg

the cumulative ralnfall and effective rainfall (half-time 1.5 hours, half-time 72 hours). You can use the coefficient

(0.5(1“‘5)=0.'63 and 0.5(/72=0.99) in the calculation for the effective rainfall. Calculate each value to the second

decimal places from rounding off the third decimal places.

‘ EHFHE (mm) EHFE (mm)
zﬁ*ll RN = noa m-xm: E E i A2 NELT 5 - nd-ER N |
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Question 1 Figure 1 shows the topographic profile and the distribution of hydraulic head in

groundwater from the mid-stream to the coastal line on an Asian alluvial plain *1.

(1) Describe the global environment and properties of sediment deposited on the alluvial
lowland in the age of 6,000 years ago. This area is from the coastal line to the 5 km inland and

the altitude is below 5 m.

(2) Describe the Darcy’s equation representing the groundwater discharge.

(3) Estimate the water flux (cm/sec.) in shallow groundwater with the depth of 10 m below the
ground surface on the sections between 60 km and 50 km, and between 25 km and 15 km from the
coastal line, respectively. In addition, discuss the reasons of the different flux on two sections. The

permeability of the subsurface is 1 X 1073 ¢cm/sec..

(4) Discuss the reasons why the hydraulic head at the depth of 150m below the ground on the 5km

from the coastal line is lowest, ~ 25m.

(5) The CI' concentrations in groundwater at the depth of 50 m, 150 m and 250 m below the ground
on the 5 km from the coastal line are 40 m mol/L, 110 m mol/L and 15 m moV/L,, respectively. Discuss

the reasons of these properties with considering the distribution of the hydraulic head.



IRBRFRFFCEE TR PR AR BT ERE T 0 ST A
(REEABELE) (ELEEN) AZRE (SFf1248 A %)
Transdisciplinary Science and Engineering Program (Environmental and Natural Sciences),

Graduate School of Advanced Science and Engineering (Master’s Course), Hiroshima University
Entrance Examination (August 2020)

[ 28 R AR EME B [ —#ER ]

Question Sheet Specialized Subject General Selection

M2 Figure 2 i% B A&¥E)>

-4
BAFHE (REURSD B & oaciee® e
11 od <195% (MK} * d 2 185 %o (MK)
BR) £ TORKD 6180 D5y 6 1 oo &%%o
e w - <
fMzRd *2 , ZOfEIE 1 2 | cogg C s L, @
4 5 s ~ a ] >C o <o
EEARDELFRZTH S & o 8 %% éﬁ%ﬁiom o
Ezohbd, UTOMWMIE w© - o° b3 S
© T 8 —_
Z & “104{ & & O | 1.00E
£ o <
< = = )
g s S| %
e § A/VMM a3, &), 3
(DEERRERMELB L O ' , . ; ' — 0 2
) -50 0 50 100 150 200 250
§ 180 DEZRIZOWT, FHHA Distance from the coastalline of Japan Sea (km)
Tk, Figure 2 (%2 INEFSE5,2018, B AHIRZ— Sk E)

Q)£RHI 72 6§ 180 OHMHOFMER <L, £ LT, BARMEL KFEME 2B L, Z0RRLERE
AR X,

(3) B AYEMIFRIER (AAMERED 25 km NFEE T) OARIIIEET S L. 6180 OSHmERIT L& B
b, ZOREERL, TOEMAZHHAY X,

(4) B AMERIFRIR O FAKFRE 2 AT B0 hL—P—L LT, LEO)DEEERAT 3 FEICo
WTHBAR &,

(B)H DHIE T—FICHT=DMBAKD 6180 L §D (kRLZERMEAEL) 23HHIT S L. —EOBFERAL
No, TORBERATL,



JIRBREFRFEAERTABEHRRBTEME 70 75 A
(REBRBELE) (ELRREH) AZRBR (6248 A E£H)
Transdisciplinary Science and Engineering Program (Environmental and Natural Sciences),

Graduate School of Advanced Science and Engineering (Master’s Course), Hiroshima University
Entrance Examination (August 2020)

Fis) 8 A EM#EE [ —#RiR ]

Question Sheet Specialized Subject General Selection

Question 2 Figure 2 shows the distribution of § 180 in stream water at headwaters from the
coastal line of Japan Sea in Tottori Prefecture to the Pacific Ocean in Kochi Prefecture *2.

The & 180 represents value in average precipitation there.

( (1) Describe the definitions of the oxygen stable isotopic ratio and § 180.
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(3) The distribution of § 180 in the Japan Sea catchment from the coastal line to the 25km inland is
different from the whole properties. Describe the properties, and explain the reasons.

(4) Describe the method to confirm the groundwater flow there, using these properties indicated
above (3).

(5) Determine the relationship between & D (hydrogen stable isotopic ratio) and § 180 in

nrecinitation



