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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.

| FEPWE (mm) SEHFHR (mm)
el | B RS B (mm/hr) BIMNE (mm) R 1.5 KR R 72 B
time | Hourly rainfall (mm/hr) | Cumulative rainfall (mm) | Effective rainfall(mm) Effective rainfall(mm)

(half-time 1.5 hours) (half-time 72 hours)

12:00 | O
13:00 | 10
14:00 | 1

15:00 | 4

16:00 | 3
17:00 | 1&
18:00 | 5

19:00 | 45
20:00 | 95
21:00 | 55

22:00 | 115

23:00 | 5

0:00 |0
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[3120144F 8 1 20 B0 3 B b 4 AT 40T TR C LB SEERRAE LT, T ORRORRITIR & £
BETRUCRYT, ZORE 2014 4F 8 A DLEBREORERL2BEICLT, R]IOR» L EWREDH
S B IO E BRI 2L L, Ehe. 2O bRIE L,

[31 In Hiroshima City, sediment disasters occurred due to heavy rainfall between 3:00 to 4:00 on A.ugust 20, 2014.
The hourly and effective rainfall of the period is shown in the figure below. Considering from this figure and also
from the occurrence time of ‘the Hiroshima sediment disasters in 2614 August, describe when is the time that
sediment movement phenomenon seems to occur in the rainfall event s‘hOWn‘in [2] table. Furthermore, explain the

reasons why you selected that time to occur.

140 : : 350

120 Y 300
. ""“._ .
- Hourly rainfalll Ll X W oo
£ 100 . 000 250
£ -8
£ 5 : 200 &
K . Effective rainfall 3
c . =.
8 60 (half-time 72 hours) 150 o
> : =
5 3
S 40 - - - 100 3
A Effective rainfall
20 (half-time 1.5hours) 50
000000000000 0000000°N M
0 ADADLANIDDDDD-D-D-DNDDADI BANNDNDALDNDDN O
OOSOOOOOOOOOOOOOOOOOOOOC)OOOOOOOOOOOOOOOOOOOOOOOO
2o 2009000000002222222220000202002R02RRRRRRRRRAe
\—N("Jﬂ'LDCOI\OOOTrO\—NC")ﬂ'm@l\wOO\—ﬁmO‘—Nﬂﬁ‘mwl\wc’O\—Nmﬁ'LD(Dl\wCDO\—NO‘JO
OO ®mT TT T T T T AN Noooooooopoo T Voo s s=ANN [3Y]
T LT T000000000000020ddddddddddOQ00000Q00000000
BBBOXBOXO S ST T T T T T T T 000000000 IYYANNANNNNNNN
€0 €0 ©0 0O CO O 00 0 O O O O O O ©0 €0 O 00 O €O OO €O 0 O O 0 O W
Date, Tim S

[4] B ;5ﬂ@%ﬁ<§gﬁﬁ>@xw X B SNT, T OSSR 4 TR THBEE L,
AR, BN, NEEEA, BESH. RBEAE o

[4] Describe the mechanism of slope failure due to rainfall using the following all keywords.

Keywords: Groundwater level, adhesive force, internal friction angle, vertical pressure, pore water pressure
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Figure 1 (*1 Onodera et al.2009, STOTEN)
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MBS 60 km 22D 50 km HFE TE 25 km (25 15 km fHEE TO 2 >OXEICEIT 3
EBEHTAK RE 10mBE) OFE (BN ; cm/sec.) ZEFER X, T/, 2HOOXECHENRELS
MR 2B BIC OV TR &, SIS KEEIT 1X10 3 em/sec. &35,

WDIERED D 5km OHEIZBIT AEE 150 m Tk, KREAESZ O CELEY (-25m), FOHE
HEaAE X,

BRI D 5 km OHSIZEIT S ClEBEIL, FES0m. 150 m. 250 m T. F1FH 40 m mol/L.
110 m mol/Li, 15 m mol/LL THh o7z, KEABEDOLSMOFREGEE 2T, ZTOEHBIZHOWTEHRER L,
1
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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.
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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.

(2) Describe the whole properties of the § 180 distributions, and explain the reasons of the difference
between the sides of Japan Sea and Pacific Ocean.

(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

precipitation.



