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Notes for Examinees:
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. Answers should be written in Japanese or English.

. One problem booklet and 2 answer sheets are distributed.

. Fill your Examinee’s Number in all prescribed boxes. Do not write your name.

. Check your problem booklet after the notice of examination start. The problem booklet contains 17

pages excluding a cover. When you find any losses or ambiguous prints, follow the direction by the
supervisor by raising your hand.

. Two questions are given. Answer the Question 1 on one answer sheet with ruled line. Answer the

Question 2 on one answer sheet with grid line. Fill the Question Number in a prescribed box of each
answer sheet, respectively.

. Even when you do not answer, fill your Examinee’s Number in prescribed boxes and submit all 2

answer sheets.

. You may use the backside of the answer sheet. Check “Followed in the Back™ at the right bottom of

the front page, when you use the backside.

. This booklet is collected after the examination. This is not regarded as the object of marking.
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1. Figure 1 shows the global hydrological cycle, including estimates of the main water
reservoirs and the annual flow of moisture through the system. Answer the following

questions 1-1 through 1-4 on the basis of the information in Figure 1.

1-1 What is the ratio of the water storage in rivers and lakes against the global water storage?

Answer it in percent with two significant digits.

1-2 Answer the volumes and directions of the annual net water flows among the ocean,

atmosphere and land.

1-3 Give a clear explanation about the global water exchanges using all the related numerical

values.

1-4 What is the annual maximum amount of water that can be theoretically and sustainably

used by humans?

2. On the basis of Figure 2 to 4 related to industrial water use in Japan, answer the following

questions 2-1 through 2-3.

2-1 Focusing on the year 2009, put appropriate numerical values with their units in the
following blanks ( a ) and (b ) .
“The annual amount of industrial freshwater use is ( a ) . Due to advances in
recycling of industrial water, the annual freshwater replenishment (the annual amount of

2

water taken in newly from rivers and groundwater )is (b ) .

2-2 Using Figures 3 and 4 in 1985, determine the recycling ratio of industrial water on

Industry D with the largest freshwater usage in one significant digit.

2-3 Using all Figures 2 to 4, explain the features of Industries D, H, and C which result in
the top three large freshwater usage, using all the following keywords. Keywords should
be underlined in the text of the answer.

Keywords: inter-annual variation, freshwater use, freshwater replenishment, recycling

ratio.
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The original figure cannot be placed on the WWW for reasons of copyright law. Please refer to the

following source, or view the original print at the reception room of the department.

Hid (Source) :

K.E. Trenberth, L. Smith, T. Qian, A. Dai and J. Fasullo, “Estimates of the global water budget and its annual
cycle using observational and model data,” J. Hydrometeorology, Vol. 8, pp.758-769, 2007. Fig.1 (modified)
http://journals.ametsoc.org/doi/pdf/10.1175/JHM600.1

REVE : water vapor: /KZX&. precipitation: [£7K, evaporation: 7%%&. transpiration 7KK,
percolation: HiHF{2i% ., permafrost: KA LJE, moisture: /K47, vegetation: HEAE

12 HERKIEER ORI, E2AKITREIE A LOKITREBEOHEEE (BEZET 4+ b
HAT[10° km®]) 38 L OUEMOKBEOHEEE FHAZ + > b HAL[10° km’/yr]) .

Figure 1: A schematic diagram of the global hydrological cycle. Items and estimates of the
main water reservoirs are given in plain font in [10° km®], while the annual flow of

moisture through the system are given in italic (slanted) font in [10° km®/yr].
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Figure 2: Inter-annual variation in industrial water use and the like in Japan.
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Figure 3: Inter-annual variation in freshwater use of each category of industry in Japan.
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Figure 4: Inter-annual variation in freshwater replenishment of each category of industry in

Japan.
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1 (Figure 1) :
K.E. Trenberth, L. Smith, T. Qian, A. Dai and J. Fasullo: Estimates of the global water budget
and its annual cycle using observational and model data, J. Hydrometeorology, Vol. 8, pp.
758-769, 2007 (partially changed).
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Figures 2, 3 and 4:
Water Resources Department, Water and Disaster Management Bureau, Ministry of Land,

Infrastructure, Transport and Tourism: Water Resources in Japan, 2012 (partially changed).
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Read the following text and answer the questions (1) through (3), within the specified
number of words. If you want to answer these questions in English, you may use answer sheets
with ruled lines. If so, please let the supervisor know by raising your hand.

(1) Show three examples of inappropriate living conditions for elderly people in modern
Western societies (within 120 words).
(2) Summarize the author’s proposals for what to do with older people (within 240 words).

(3) Concerning the underlined part (i) “two vignettes”, explain the reasons why the author
mentioned them (within 120 words).

The original text cannot be placed on the WWW for reasons of copyright law. Please refer to the

following source, or view the original print at the reception room of the department.

Source:

Jared Diamond, The World Until Yesterday: What Can We Learn from Traditional Societies? Allen Lane, 2012,
pp-236-240, (extracted and modified)
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(Source: Adapted in part from The World Until Yesterday: What Can We Learn from
Traditional Societies? by Jared Diamond, Allen Lane, 2012)






