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HHEN (HERA)
Prof. Makoto TANIGUCHI (RIHN)

ART7aTxl bO1TFEBICHIZDFA T 8EEIL, KIE - WEHE - BAHHZ LD
BT O T REERA R L O - BBEOBM TOBEFOMELZITV, 7
nY = NOERL R EHT — 2 OB IME S, T REEZ S <
HHLWHFIEFiEE LT, U KITR BELERHME OO OEGRACE T —
5T IVOR%E L BIEDRELEORE, AREBFME LTOCF CRB LIV
Kr $8EEOfESL, BREIE =2V 0 7L AT AOWER Ex1T> T D, ET3LH
BRFE R & FIVRICAT 5 7o bl BiTAEE CICHRE S e A & FR LT - Bl
Belcinz, # A WFAERRF, 72777 v R¥EL ORTMOU &k L
WREOHEER R 2B X 7o, & HIs, ERRKEE & ORFEMER L L Ta xR a
GRAPHIC [E s 2 ARV 0 A& MIERTFCRfE L, & e A7 1Y = 7 hi2x
A3 GRAPHIC /31 1 b study DUED L LCH#IENT, LUFIE4 % O7E
Ths, (1) AL UBHEFTERH L OEMEEIKICT S = L, BIoAKSE - 9
BPEL . HVTHHE - ABET, P WMHICHT 2N IR RAR 50T, LI ETHE
OIS R ET 2 0ERHEICT D, (2) HRLFEEDITRLRVWI DI,
RIgHT ATV 2 HT 20 BOMENRE EO LS ITHT DALY D,
(3) F—% - W72 8T uy =z s NREICOIDLHROINA - FHTIEE
PiElZ T 5, (4) BUED 8 Z N — KD FE L & cross cutting theme DFEX
EDRBEMEIZOWTHEESD,

Field experiments on subsurface environment in target cities of this
project have been made by Water/Material/Heat groups. Data collections
in the fields also have been done by Urban/Heat groups. New methods for
evaluating the change of groundwater storage by uses of satellite GRACE
and gravity measurements in the fields, and by uses of CFC and Kr as
indicators of human activities have been made. Monitoring of groundwater
level, quality (conductivity) and temperature have been started at Bangkok
and Jakarta. MOUs become effective between RIHN and Churalongkorn Univ.
and MNRE (Thailand), as well as RCGIIS(Indonesia) and IESAS (Taiwan).
UNESCO-GRAPHIC symposium was held at RIHN, and this project is selected
as a pilot study of the GRAPHC project. The followings are issues which
should be concerned; (1) difference between main city and sub city, (2)
integration effect with different discipline groups, (3) the way of

data/information managements, and (4) review of eight research groups.
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Defining Subsurface Environmental Issues: An Attempt at DPSIR Model Application
Shinji KANEKO, Graduate School for International Cooperation and Development,

Hiroshima University

A7aY =7 FOAMIIAOOEFT LT 0T OEREHICBW T, #ifiic s b ) AR
WG DT FERE~ORBLFHI L, TORREEREMIAT L Thote, ZhE
THEHLICE b D BREEE L L C, MR TR Z 2\REMENFEICIR b TE -, D
7O FRBEZ KRR Z DR AITIHE D SN TR Dp T, LR TAT R Y =
7 MTE o TETHRELRLOT, WAERERERE S XN NI EXRTH D, £D LT,
ZNENDMEN & 2 WIZFERESENE T LI & b7 5 AMIEBI & & XL 9 72 [RILEETR
ERFONEBLETDHIENAHEE D, T 9 LIl o, ARG TIERALE LTETHT
TR MUK, HNREICKR L CEREBIEREE, (LERBRE, AR LV D
Ptz 5.2 U2 BRI & U CHUBIE T, HEEyE e M FKIG YR, I FIRE E5-7e
ExRIY BFCHEERR D, KIZ 2 S ORIEO R 72 K FA% 1 2 DPSIR &7 /LIZHE -
Ttk 9%, 72720, 29 LIS B 72 m 288 O RIEREIZ B U CIK A& o Ftak
EEDTNARER LY 5 2 272D AKREFM SIS L 72 HM R OR D Hk & 2=
AT D ENUETH DL, £22 T, REIZ, 26 0oRmEclccrl LTI bich
5 EMRb, Bk x BR L. 22 0B O EMERFR OO & 2 b 08N AT 5 72
HOY—E LT, SHFHEDORHEEIZ OV TRET D,

To discuss the multiple subsurface environmental issues in cities as a relatively new topic in the field
of environmental policy research, it is necessary to have a holistic picture of the issues including the
basic characteristics and conception of causal structures at the minimum. Considering a large number
of experts from diversified fields are involved in the project, it is a good opportunity to collectively
challenge ourselves into having our own definition of subsurface urban environmental issues. With
this in mind, the socioeconomic group conducts the following three activities in order to facilitate
and synthesize the discussions among the members of the project. First, we try to classify the typical
and major subsurface environmental issues such as land subsidence, soil and groundwater pollution
and subsurface temperature anomaly in two dimensional criteria. One is the media consisting of three
spheres of subsurface atmosphere, subsurface water, and subsurface soil, and the other is the type of
environmental changes consisting of physical, chemical and biological ones. The second activity is to
describe the casuality of each issue using the DPSIR model, and lastly, for further elaboration of the
above results, a questionnaire is proposed as a tool to efficiently collect experts’ knowledge and
intuitive judgment of causal relations of the respective issues.
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Defining Subsurface Environmental Issues:
An Attempt at DPSIR Model Application
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DPSIR?

« DPSIR is a general framework for organizing
information about state and causal relation of
the environment. The idea of the framework was
however originally derived from social studies
and only then widely applied internationally, in
particular for organizing systems of indicators in
the context of environment and, later,
sustainable development (Cities Environment
Reports on the Internet, CEROI).

DPSIR

. Driving forces of environmental change (e.g.
industrial production)

* Pressures on the environment (e.g. discharges of
waste water)

* State of the environment (e.g. water quality in rivers
and lakes)

° |mpacts on population, economy, ecosystems (e.g.
water unsuitable for drinking)

* Response of the society (e.g. watershed protection)

DPSIR Framework

- further improved by EEA (2000) to provide a more comprehensive approach
to analyze environmental problems

Drivers
e.g. urban/
Industrial activities,
Waste disposal

Response
e.g. reduce/ forbid
Waste disposal;
Environmental policy

Pressure
leakage of heavy
metals,
contaminants

Impact
e.g. reduction of

biodiversity and
function; health risk

State
e.g. groundwater
quality

Fig. 1. Example of DPSIR model on groundwater quality analysis

DPSIR indicators (Example)

Drivers Pressures State Impact Response
Agricultural Leaching of pesticides, | Degradation of Reduction of Reduce amount of
practices herbicides groundwater quality | biodiversity and fertilizers and toxic
function; health risk | substances used
Urban activities Seeping of oil Degradation of Reduction of Improvement of
products; leakage of groundwater quality | biodiversity and waste treatment
contaminants function techniques
Rise in water demand | Lower groundwater | Decrease in water | Ameliorate water
levels supply distribution; reduce
water consumption
Waste disposal Direct introduction of Degradation of Reduction of Better control of
quality and waste disposal
function; health risk
Water extraction | Overexploitation; Changes in Decrease in water | Policies to balance
saltwater intrusion physicochemical supply water withdrawal and
conditions of GW recharge
Tourism Additional water Lower groundwater | Decrease inwater | Decrease tourism
demand; accumulation | levels; supply; Endangering | pressure in GW
of waste and sewage | Degradation of quality of drinking sensitive areas

in sensitive areas groundwater quality | water
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Table 1. Impact on GW quality from various sources of urban aquifer recharge
(UNEP, 2003)

Pollutants/ Pollution indicators

N,B, Cl, FC, DOC

Recharge source

On-site sanitation systems

On-site disposal/ leakage of HC, diverse industrial chemicals, N, B,

industrial waste water Cl, FC, DOC

Leaking sewers N, B, Cl, FC, SO4, diverse industrial
chemicals

Pluvial drainage from surface | N, CI, FC, HC, DOC, diverse industrial
chemicals

Seepage from canals and N, B, Cl, FC, SO4, DOC, diverse

rivers industrial chemicals

B boron

Cl chloride and salinity

DOC dissolved organic carbon

FC faecal coliforms

HC hydrocarbon (fuels, oils and grease

N Nitrogen compounds (nitrate or ammonium)

S04 sulphate
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Material Flow due to Food Consumption in Households Sector of Asian Mega-cities
Toru Matsumoto and Yonghai Xue, The University of Kitakyushu
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Abstract:

As a part of a project which aimed to evaluate the relationships between the developmental stage
of cities and various environmental problems including subsurface environment, the objective of this
research is to analyze the influence of long-term changes by life style and waste (solid waste and
wastewater) management to the nitrogen flow in mega-cities. Two mega-cities (Tokyo and Taipei)
were chosen for the case study. They are all mega-cities at coastal area but in different economic
development stage and suffered or are suffering severe problems on sanitation and solid waste
management. Material Flow Analysis (MFA) is defined as a systematic assessment of the flows and
stocks of material within a system defined in space and time.

The result shows the difference in the two cities, as a well developed city, Tokyo has complicated
solid waste and wastewater management system, the nitrogen flow are relative stable in the ten years,
only with slightly decrease in nitrogen output from solid waste disposal facilities, the reason lies on
increase of solid waste recycling activities, like use of household disposer etc. On the contrast, with
the increase of sewage water disposal rate, the emission of nitrogen from wastewater into surface
water decrease sharply in the same period, and nitrogen output from solid waste decreased quickly
too, while promoting of separated waste collection, recycling of kitchen waste as compost or pig
feeding stuff.
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Urban land use and cover change
Hiroki TANIKAWA, Wakayama University
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FRIZ, #iiaEY & U CEBINICEREMICE R L, #iiiEy oma Gz 9
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BB COMEF BB 217V, EEEOMEEY Ot HEOHERH 217 .
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1) X o R AOEES GIS IC LV L, #iEmcElEdsmEE
HROWH TEEZHRET L T 5. BRZEME#tE & —CSIS HilX 7 — &~
—AZEY IAF, A v fFRIZE D MR A &7 GIS T — & &
DR AFENT L TV 5.

2) A TREEY ORIV AET 2 REEMIZOWT, E O & WEE
DFEEIT> TN D.

3) HHHEE OB AL — FE2ERLT D7D, A GIS & VTt 4
BT 21T > TN 5.

The construction material are stocked as structures during its lifespan, but the
structure aged, demolished materials are recycled or landfilled. These Out-Flow
are caused by 2 reasons: 1) Structure aging; structure itself can not be using by
reduction of strength, 2) Social reason, such as re-development of city center,
structure itself can use but not suitable for social needs. So it is important to
estimate the lifespan of structure considering with regional specification.
Historical GIS database based on the aerial photos and some map source is
developed for this study. Historical GIS database can identify age and scale of
structure, so it helps to quantify pattern of metabolism of the city. This study clarify
the method of estimate lifespan using historical GIS database.
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BB OFRATERRFERICET DD O AR EINT 7 V— LU — 7 DEL
JRES R RSB EBR i I WF5ERt o IR
Discussion about Social-Economic Research Framework by Reviewing the Studies of
Sustainable Development in Taiwan
Junyi Zhang

Graduate School for International Development and Cooperation, Hiroshima University
HEREFOME S TERH O FEREEIZE D NHTEEI O] 255720,
OGN 7 L= U =0 2 EDQ LS ITHEET LIRS P THD, ZDOX57 L —
LU= IZREL T ORI REMICELA SN D L Bbhd, 22T, AR
Ry DT 4=/ FOOLDOTHLRELIY LT, £ OFHe T REZ 2RI
TOMEDO L Ea—%2il U T, SROERBEFRIEOIE AT 5 Eicon T
eam g Do BRHIIC, £97. BB OFRE ATREMEIE O B T RIS OV EERY 22 50
BREiFre rIREME, MBS R T MO, TR OB, tLRTEE O, il
HIBOCTRER . BT DFfe vl RE 7R IR ICBI T D HRIR Lo KRB RIERE e E 2 L E 2 —F
Do TNHDOVEa—DfiRE b LI, AROMZBEF IO 5, 7 —F Ik
R EIZONTigm T 5,

To analyze “human impacts on urban subsurface environments” from social-economic
perspective, it is important to establish an operational framework, which largely depends on
data availability. Here, this study attempts to discuss the implications of the studies about
sustainable development conducted in Taiwan, one of the targeted cities in this research
project. Research review is first given, including the development process and institutional
influence of Taiwan sustainable development indicators systems, development of
environmental sustainability indicators, and assessment of ecosystem health, economic
indicators, social discourse on sustainable Taiwan indicators system, institutional response

indicators, urban sustainability indicators, and water poverty indicators
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HERMNOHT-TL—LT—5:DPSIR

DPSIR framework developed by OECD

Efforts toward sustainable growth

Driving
Forces

o=

Concerns

Law and regulation (government)
Legal action (citizen)
Abatement technology (firms)

Economic growth

Developing green space (government)
Voluntary plantation (citizen)

Increase in SO, Emission Increase in mortality rate

FHIL—LT—UIZDT
HHEROSHITL—LT—Y: VAT LFIO—F

:l Properties of system environments
|:| Basic orientors of systems

Normal environmental state_| (€.9., living environment)

Orientor
AN Pl (e.g., money, water, food)
Adaptability
= ~ R

Orientation theory

[Sirmoron]
(e.g., employers,\‘
neighbors, other

drivers in traffic)

Environmental change

Environmental variety

(e.g., various neighbors, shops)

Environmental variability

(e.g., residential, job and family mobility)

S IL—LT—D(ZDVT
HERMIDOHT-TL—LT—%:SD & SEM

Standardized estimation

SEM: Structural Equation
Model with Latent
Variables

SD: System Dynamics
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R R QRECRT) - it Eth (AREES)
An Estimation of Demand and Supply of Nitrogen and Phosphor
Contained in Night Soil Generated from Edo (Old-Tokyo) City
Ryo FUJIKURA and Naoya SAWAZU

LN BIAE LTz LRSS, T TREMCTRIEE L THE LR ST nE )
WEBEZDFERNY T H-0IZ, EEELTOLRDERNT A% FIEFDE
FBICER L THELZI T2, ILFOALD%E 100 FAE L, H¥REOESRE - oAt
AL ZBURHEAAND URICE D EFHE - HOGERIFHEM R L THL EHET H L, L
FBEAE 2, T74ton DZEFHR L 27Tton DN LIRE LTRAEL TWZ &I1T2 5, Y
REDKH~DERBFRAEIT 10 T — VBTV EEH L LT 6~12kg, Mt & L T 4~5kg
k%ﬁémf%@ B LRI I EENNTH T2 W2 b, 2 b~

EHR R ARLBREFZELIE Lz, 26 OGE &1L Ko E R H XK %=
%k , FHEICK2ERZRLIEOFRNAT U RAEHE LT A, ERITIFIFEARAT R
#6ﬁsmiT%tifiﬁ%@3 TO1IRELMNE-TZENTERNEEZ BN
2o LIROTFIEE LTOREFRITHFEMR N T VAT ERNEIFRETHL LB LN
Bo RETHHIIDOIKR ETHEINTZOTHAH, 72720, LRIFRERED=
DTIE L, BFWIREEIC L > THER SN TWeDTH Y, LIRHEBROHS T AT
LABMFLE LT Tidlewny, Lo T, FIEOFENME T3 2RI IIHY &R
PR B o T ATHEME D R E T E 720,

Edo city, old Tokyo before 20th century, with one million population was often referred as a
"recycle-based society." In order to examine adequacy of the concept, utilization of human
waste to an agricultural fertilizer during the 19th century is investigated. Based on the data
regarding the amount of nitrogen and phosphor discharged by a Japanese people today, it is
estimated that human waste annually discharged by one million Edo people contained 2,774
and 277 metric tons of nitrogen and phosphor, respectively. It is considered that farmers in the
Edo period manured as much nitrogen and phosphor to their paddy field as today. Area of the
farm land is obtained from land use map during the period. If the input of the fertilizer to the
farm land in the period is as much as in today, the demand and supply of nitrogen between
night soil generated from Edo and farm lands in the suburb would be balanced. However,
phosphor generated would meet only one third of the phosphor demands. Complete utilization
of human waste generated from Edo seems to be possible. However, some of the waste may
have leaked out, because it was utilized only by economical incentive and no social recycling

system existed.
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AEIR FIE(RRRS) . 2 HiE (KRIHS)
City Planning of Metropolitan Seoul: Urban Environment and Groundwater

Prof. Akimasa Fujiwara, Backjin Lee

BUAE, ¥ oL CHMTROIHFR 15,000 FFTBERK 4 T b T A% FIA
LCUB a8, O H T AT R O Tk DIBRIRIRIC £ 5 H Tk DA fEIS T
RoPGe LRI KRR Bl XS LT, AR, £V oA oR T
FEFRFE EABTTBR B~ DO RBC OV TSR R 5, iz Y U TICET 2 H T KO
AHFHATEREBITE (M1 T A DIRTE & MU & O AR O B BRRE /) % G12) 12D T
R L M KO RAFHIR O FF R BT 70 LBUE Y 7 VT AMERE L T BBk x 72
A EHECEREEBOR IOV TR %,

The overuse of groundwater resources, using about 40million ton/year of groundwater from
15,000 wells, and city developments in some regions of Metropolitan Seoul have raised the
environmental problems of groundwater pollution and continual decline of groundwater level.
This study briefly reviews the development history of Seoul and its impacts to urban
environments, and introduces the development of integrated evaluation indices of
groundwater, incorporating the water quality of groundwater, status of regional economics,
potential ability of local government, etc. We also discuss about the recent city planning and

environmental policies to improve urban environments of Seoul.
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FEREKE (mm) 1,338.02 | 1,490.0 7229 370.8 1,069.0 819.0
off

EERIE R (km) 79728 [ 11,7647 | 53174200 | 36725 (1»0,259.042'“’ 1,641.00000)
BBEHK(FAE) 2,691 2,297 1,347 1,134200 {1919 1,02202000
BFE(FF) 2243 3,468 1,874 3431200 | 3200000 | 1127
AE®EH (km?) 158,13 37.85 8310000 | 51.34 81.15200 | 22,0020%)
ABE@EH/1A (m?) | 15.38 446 24502000 | 4.52 1027900 | 10,3500
EKGERIRE (%) | 99.99 100 9972000 | 99,709 100200 99.92000)
TKAIRERE (%) 98.67 100 98,5200 19.409 9502000 | 99,9200
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TFKFHEEROEESE

I

= = # S I b I S 1 SR (11
250 8975 th ik S T K EE(H 54K B R (o) e ) HEEl) Rl FEES) TR
1|Ganabuk-au 2098 002 023 0866 10968000 4146206 61561918 3640241 0.083 0704 0.7
2{Gananem-au 1391 004 0260 0.08 6817000 2577014 50723413 1294598 -0.143 0393 0.66
3Ganabk-au 1201 0002 0.023 0.48 6548000 2475324 37087603 1248479 0.025 0412 0.27.
4lGanaseo-au 1685 0014 0073 0321 11484000 4341268 57320121 4335239 -0.029 0788 0.5
5lGuanak-au 667 0012 0113 0453 8201000 3100204 532165 -0.008 0195 0.33
6Guanain-au 466 0049 0.066 0417 4729000 1787692 71303454 661752 031 0199 031
7|Guro-au 1418 0.158 0.379 1] 5589000 2112796 48939764 2007195  0.406] 0.573) 0.
8Geuncheon-au 461 0045 0.071) 0767 3628000 1371484 20778761 779264 0434 0315 0.55
9Nowon-au 179 0008 0084 0337 9842000 3720547 63674083 2019881 -0.026] 0.427 037
At 10|Dobona-au 1208 0006 0.02 0.7 5785000 2186889 41831315 930922 0.016] 0308 0234
1llDonadserun-u | 1093 0004 0.08] 0313 3938000 1489050 40726613 920008 -0.079 0416 0.36
12|Donizk-au 40 0015 0078 034) 4534000 1713977 44492401 1249619 -0.193 0.5 0.42
13Mano-au 710 0.02 0.055 0.282] 6620000 2502542 40610544 935463  -0.09 0.317) 0.294
14{Seodaemu-au 553 0014 00d 0278 4881000 1845152 38590387 961704 0029 0361 031
15|Seocho-au 1800 0013 0.093 0385 13087000 4947246 42152714 578416 -0.167 0237 0.3
16[Seonadona-au 485 0043 0069 0408 4670000 1765389 35228631 1550921 -2353 0834 0.60
17]Seonabuk-au 821 0017 01 o048 6808000 2573611 50876165 1573038 -1057 0.615 051
18lSonana-au 72 008 009 0639 9308000 3703 7146510 201002 004 0402 052
19|Yanacheon-au 101 0043 0.122] 0603 4826000 1824361 51040557 1739112 103 047 05
20Yeonadenapo-au | 1035 0.012 0013 0.149 6812000 2575123 47416747 2357750 0.187] 0.655 0.384
21fYorasan-au 354 003 004 029 6065000 2292737 26207039 823974 -0.05] 0359 0.3
22|Eunoveona-au 1511 0028 0.154 0661 823900 3114569 5053852 1564374 0.007 039% 0.53
23{onano-au 485 0023 0060 033 6630000 2506322 20477167 1129384 -0.449 0616 0.46
24fnro-au 494 0008 0058 0253 2764000 1044868 14789487 1387682 -0.504 0917 0.564
250 72 0% 012 o SI36000 1041549 4943487 1138007 0204 0348 057
Urban Surface Environments: Human Impacts on Urban Subsurface Environments 19 =
(G T KEEE FE4R (RHEH) T KEHMFEAR (BHEHI)
higm o HT=\nA 5 H ]
& FBEK == e
RAZH :‘“‘“’ ;f‘[i” st AL WEUE EW = E& oERH W& REH W |REE
w3 G e 507 1[Ganabuk-au 11.36 1392 16.88 39.55 0.564
0.48 0,452 2|Gananam-au 6.61 1372 11.91 24.58 0.621
0.32 0.307] 3|Ganabuk- au 3.68 1401 14.19 23.61 0.888
0. 455 0344 4|Ganaseo-au 9.45 1209 15.04 41.41 0.515
.30 0.3 5|Gwanak- au 3.79 896 17.65 29.57, 0.632]
e e 6|Gwanaiin- au 4.37 981 5.48 17.05 0.29
5 G 7|Guro-au 3.6 1082 6.09 13.08 0.475
.30 0,327 8|Geumcheon- au 3.01 1082 2.82 35.49 0.324
0,40 0.368) 9|Nowon-au 5.46 1400 22.74 20.86 0.9
" 0.3 0,588 10|Dobona- au 5.01 1320 8.84 14.2 0.611
Dorysk-gu 0 0.505 11[ponadaemun- au 3.61 1340 0.12 16.35 0.39
s e UL L. ] 12[Doniak- au 3.43 1090 0.7 23.87 0.311
ia :':"";““;*“ i 0.389 13|Mapo- au 6.52 1314 11.81 17.6 0.587
16{5eonadong-gu 1 0.51 0,548 14|Seodaemun-au 3.15 1293 1.69 47.19 0.524
17]5e0ngbuk-qu d oz 0,405 15[Seocho- au 7.97 1205 28.58 16.84 0.751
18{5ongoa-gu 28| 0 B 0,708 16[Seonadona- au 4.33 981 4.52 24.55 0.252
16]Yangcheon-gu q oz 0,488 17|seonabuk- au 5.25 1401 6.81 33.89 0.605
20ffeongdaungoa-g 3.1 4 0671 407178 0,565 18|Sonana- au 10.04 1073 12.11 17.4 0.291
21]rangsan-gu 159 I 0.308 245718 0.278) 19|Yanacheon- au 5.52 1065 4.71 24.56 0.205
i jan T inne 9.3 20|veonadeunapo- au 9.06 884 6.49  21.87]  0.118
F 4 21|Yonasan-au 5.33 1274 9.11 29.71 0.569
438 22|Eunoveona- au 4.95 1048 15.62 23.91 0.618
23[10nano- au 4.27 1419 11.31 9.97, 0.809
24f1una- au 3.5 1333 0 18.52 0.274
m - . 334 1268 8,01 0,699l |

i F K ETE 5 R (53R

= A
& B WROKBE  ABENF SHEAUF
H =a ABE% TR s #E P
1|Ganabuk- au 3 4 11 0.374
2|Gananam-au 5 4 4 0.518]
3|Ganabuk- au 3 4 3] 0.298]
4|Ganaseo-au 4 4 3 0.397]
5|Gwanak- au 4 5360000 4 2| 0.502]
6|Gwanaiin- au 4 3 0f 0.22]
7|Guro-au 4 4 0| 0.326
8|Geumcheon-au 2 4 0f 0.182]
9|Nowon- au 6 2000000 4 4 0.596
10|Dobona- au 4 4 0| 0.326
11|Donadaemun-au 3 13710000 5 3 0.674
12|Doniak- au 3 4 0) 0.227]
13|Mapo-au 4 4 3] 0.397]
14|Seodaemun- au 5 7000000 4 0 0.6]
15|Seocho-au 3 4 6} 0.358]
16/Seonadona- au 3 770000 5 2| 0.39)
17|Seonabuk-au 5 4 5 0.538]
18|Sonapa-au 5 5390000 4 ) 0.684
19|Yanacheon- au 4 4 0f 0.326]
20|Yeonadeunapo- au 5 3700000 4 0f 0.504
21|Yonasan-au 3 4 1 0.247]
22|Eunpveona- au 6 2000000 4 3] 0.571]
23[Jonano- au 5 4 2| 0.467|

u 24{Juna-au 3 4 1 0.247]
251) qau 3 3 4 0,217

X 5l O 3t T /K FFAf B 4R

! DRERE BENER ORHER OXGER
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The history of Japanese technical cooperation for development of sewage system
in Bangkok, Thailand

Tsuyoshi IMAI, Graduate school of Science and Engineering, Yamaguchi University

1980 R E & A EHORFREITH I F L, ZHUTHE D i b ORERIZ X 0 BREEH YL
BAPEINE D — iR & T2 & o TWuvie, FRISH/ NI - B OKEGEPEZE L TB Y, X4
HF I B W TR RIS RO N LETH -T2, Z A EICBT DI0)1KD L7215 I3
RS, ALPRHiRR AR DAREEN I K D ATEPEK E S THEY | FRITIHRICARET DO
LWF v 477 YT, RIGEWED 3/4 DEEJKT, /4 B THEKICLD O L
FFE Tz, T X REEHEROBURICH LT, A BUFIE 1992 A X — kL7255
7 WEFAL SRR BAFEFHENZ 3\ CEREE AR 2R 2 EE AR 1 DI, 1992 4128
B i e L, (BB A ORI 2T 5 EEx ik 2# L C& iz, 29 Lz
EZMEGRO T, KEGESE TIX, I - ER O T 77594 & S35 #B A TGP K
E LT, XA ENBARNLEFEER (PWD), a7 BHET (BMA) ZRA4 FKESE
¥rMEDTE o, AARD JICA IT LD Z A ENBEEAILFHZER (PWD) ~DO AT 71 (1988.12
~1998.5) HH V. 1995 HF TIZ 2 O FEATD F/ARMLEG Z 8% L, #iHZBB L TE7-,
LoxU7e b, 2 fE S5 FAGERMER 26 EIC /s, EH, EH5 25 HiE N2
LTWelz®h, Db EMEOBRNEK & 7roT-, 7ry =7 N RO [TFK
EWHE R > &% — (TCSW) 23 & A [EBUF O EFE T 1995.9~2000.8 F T 5 F-ff Ik S 4172,
F7, 2001 FFOF A FEETEMICHED, TREFEDOHEETIZ PWD b KREREREE
BIIBE SN, ZORKRERBETEEFEED FAKEAMN (WMA) 270 Z—s_—K&T
HAA FARMEGEESET T =7 b (2004~BE) (FHAE LR TN D,

In 1980’s, the economic growth of Thailand was remarkable, however, environmental problem
(especially, water pollution) was very serious with the urbanization. In this report, the history of
Japanese technical cooperation for development of sewage system in Bangkok, Thailand is
introduced. In those days, the resource of pollutants are 3/4 from a municipal wastewater and 1/4
from an industrial wastewater in the coastal area of Chao Phraya river. The government of Thailand
was focus on the counter measure to the environmental conservation in 1992. Under these
circumstance, JICA’s technical cooperation to Public Works Development, Ministry of Interior
(PWD) was began from 1988.12 to 1998.5. Successively, JICA’s technical cooperation as Training
Center of Sewage Works (TCSW) was conducted from 1995.9 to 2000.8. Now, JICA’s technical
cooperation to Wastewater Management Authori (WMA) are going on from 2004.5 to 2007.11.
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Long-term Urban Growth and Its Implications on Water Supply Systems in Asia

Karen Ann B. Jago-on' and Shinji Kaneko®

'Research Institute for Humanity and Nature, Karen@chikyu.ac.jp
*Graduate School for International Development and Cooperation, Hiroshima

University

Keywords: population, urbanization, water demand and supply, Asian cities

Rapid urbanization has profound effects on the environment, economy and
even to people’s lifestyle. This presentation will describe the process of urbanization in
Tokyo, Osaka, Seoul and Taipei in the last 50 years and the effects of urban growth on
the delivery of water supply. Urban growth is described in terms of population increase
and changes in the demographic characteristics of the urban areas using common
indicators such as rate of natural increase and net migration, changes in population
density and household characteristics, among others. Data from the United Nations,
country and city statistics and other socio-economic information are used to compare
the driving forces of urban growth among these four urban areas. Given the differences
in statistics among these different sources of data, it is imperative to have a common
description of physical boundaries in the selected urban area or city, based on the need
of the different project components.

The rise in population and human activities has resulted in increased need for
adequate water supply. In Osaka, Seoul, Taipei and Tokyo, the growing demand for
water has been supported by increasing government efforts and investments and since
the 1990s, these cities have achieved a hundred percent population coverage of water
supply. Daily water consumption per capita also increases with household income but
recent years show a decreasing trend, especially in Seoul. Lessons from the review of
the experiences in water supply provision in these urban areas can give insights for
long-term projections and planning on water demand and supply in other growing cities

in Asia.
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Outline

» Population data (UN survey & estimates)

« Population data (Country and city statistics)
+ Demographic characteristics of cities

» Population, income and water supply

Urban Population/ Area:

- political and administrative boundaries

- population size and density

- population size, density and economic and social
indicators

City population:
- function of and where the city administrative
boundaries are drawn

- vary depending on the definition used:
- city, metropolitan area, region

Urbanization
- growth of the population (natural increase, migration, annexation)

- development of specialized functions/ activities

Population estimates (UN
Data)

Population estimates

Population (Asian Cities), UN Data (2005)

40000 TOKYO - 35,197,000
s Tok
835000 :O:az:-che OSAKA-KOBE —
2300 coutd 11,268,000
< 25000 s
> ipel
gfgggg - iiaa | SEOUL - 10,256,000
10000 :g:"";fak TAIPEI - 2,606,000
2
= ”“E JAKARTA -13,215,000
MANILA - 10,677,000
S &S 16771

BANGKOK - 6,593,000

Tokyo — Tokyo Metropolitan Area (Tokyo, Chiba, Kanagawa and Saitama)
Osaka - includes Kobe

Seoul — Seoul city

Manila — Metropolitan Manila (Manila City and 16 cities and municipalities)

Average Population Growth rates (1950-2005)

JAPAN |S. KOREA | INDONESIA | THAILAND |PHILIPPINES
Country 0.775 1.69 1.87 2.16 1.89
Urban 1.93 412 4.35 3.39 4.10
City" 2.07 4.08 4.01 2.87 3.5
City? 1.81

City": Tokyo, Seoul, Jakarta, Bangkok, M. Manila

City% Osaka

Urban Growth rate

Urban Growth rate

6.84 —— JAPAN
—+—KOREA
—+—INDONESIA

——PHILIPPINES
—*— THAILAND

Percent (%)
~

3 [1.43

1950-1955 1960-1965 1970-1975 1980-1985 1990-1995 2000-2005 2010-2015 2020-2025
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Population Trend

Population Trend (Asian cities)
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Natural and social change in population

Land area and population density

Land area and Population density (Seoul) Land area and Population density (Taipei)
Natura and socal change inPopultin (Seoul) Natural and social change in population (Tokyo) 200 20000 22 12000
600
£00000 latural Increase 250000 latural increase an 10000
om0 Bt e 20 et e 500 15000 £ o 000 5
300000 150000 £ 400 2 :
£ 10000 22719 3
, 2000 . 100000 < 300 0000 2 Sos 6000 3
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Household Characteristics Population by Age
Population by Age (Tokyo) Population by Age (Osaka)
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Summary 1

Summary

1 (Cont.)

Population trend according to age bracket (1995-2000)
Population increase in: —
Age Seoul Taipei Osaka Tokyo
SEOUL — due to natural increase bracket
- (negative rate of social increase)
TOKYO - due to social increase 0-14 Decreasing | Decreasing |Decreasing |Decreasing
- (decreasing rate of natural increase)
OSAKA - due tolsoual Increase 15-24 Increasing Decreasing | Decreasing |Decreasing
- (negative rate of natural increase)
Population decrease in:
TAIPEI - decreasing rate of natural increase 25-34 Increasing Decreasing | Decreasing | Increasing
- negative rate of social increase
35-49 Increasing Increasing Decreasing | Decreasing
Increasing number of households and decreasing household size.
Household dynamics may influence per capita consumption of water 50-64 Increasing Increasing Increasing | Increasing
Resources.
64-80 Increasing | Increasing
Population and Water supply
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Summary 2

Water supply increases with population growth
Osaka: 1953-2003 (181 =—> 426 million cm3)
Tokyo: 1953-2003 (287 =—> 1103 million cm3)
Taipei: 1968-2003 (414 =—> 945 million cm?3)
Seoul: 1976-2001 (142 =—> 405 million cm?3)

Water consumption per capita/day increases with population growth
Osaka: 1953-2003 (0.22 =—> 0.45 cm3)
Tokyo: 1953-2003 (0.16 =—> 0.36 cm?3)
Taipei: 1968-2003 (0.28 ==> 0.67 cm3)
Seoul: 1976-2001 (0.32 ==> 0.39 cmd)

Water consumption per capita increases with household income in Taipei
but decreasing in later years in Seoul. Trends in Osaka and Tokyo still

need to be reviewed further.

Summary 2 (Cont.)

Differences in water consumption between cities
maybe due to:

* Socio-economic conditions (income, etc.)

* Water use patterns
» Technological improvements

Future Plan

B Trend analysis of domestic water supply and consumption and urban

growth factors.

B Determination of water use patterns in households and technological
improvements which led to the increase/ decrease in water consumption
in the past 50 years.

B Analysis of socio-economic factors and policy measures affecting delivery
of water supply and changes in water demand.

B Case study cities of Bangkok, Jakarta and Manila in order to provide a good
comparison of experiences of cities in different income levels and stages

of growth.

Thank you for your kind attention!
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Life Cycle Impact Assessment of Urban Heat Island in Tokyo
Yutaka Genchi

E— 7 A 70 FERROREL, =X — NWEFE, AOFEOIR, RFmEe S SESE R
TEIZDlD, e — FT A 72 R, HANICKIBRZ T2 2 HMETHRRTHD 2D,
BT TR, AFCHRURN TR L ARRERFEWR b H 0 | IREZ= VX —HEOHINE &
EHTZEbFEILND, TOHAE, E— T A7 RPN, HERER LR Y FTEXD
NDHZENZNZLEBETD L. EFONHEREA S AFOREREE RO EH L ERT X
X —HEOHIICH G T RN E D, T4 7 A 70T 8AA LN (LCA) X, BHEDBR
Bel O BIRHEHIZ A VBN TWA FIETH D, i, h—tv R, FERERLZLT, FH
DOEIRBLPE ) Dk, B, g, AT, Bk, EAH, B8, EERICELI T 7170
BRCCHRAET D RBEAMSBEEAMYEIC X 2 BREFEL ETEMNITRT DO Th 5, LCA DRI,
WREOHPEALBE T L L, TOBRECLIREAMEZETHZ L THD,

ZZTIHE E—= T AT U RBROB T O TRERELZ 7 A 7 A I NVTEAA L FTHOLN
T4 7HA 7 NVEEFNTE (LCIA) O—>Th b B AR ER ERFEATNTE (LIME) 21
HWTHER L= F 0B 2179,

The urban heat island phenomenon is believed to be a serious social issue in Japan. Researchers have studied
the direct mitigation effect on UHI of countermeasures to UHI. We consider other effects of countermeasures
to UHI, such as the contribution of UHI countermeasures to the mitigation of global warming through the
reduction of life cycle energy consumption. UHI countermeasures are expected to reduce energy
consumption for cooling in summer. However, some UHI countermeasures could result in an increase in
energy consumption for heating in winter.

If the energy consumption for heating exceeds the energy consumption for cooling for a particular kind of
UHI countermeasure, large scale introduction of that countermeasure might actually result in an increase in
the energy consumption for the year-round heating and cooling of buildings. In this case, the UHI
countermeasures could exacerbate the environmental problem of global warming. Decision makers must take
into account such potential conflicts between different environmental issues when considering the adoption
of UHI countermeasures.

Life cycle impact assessment, LCIA, is widely used to understand the environmental impacts of products and
services.

In this study, we aim to quantitatively estimate several kinds of environmental impacts caused by UHI in
Tokyo and integrate these impacts. An integrating technique called LIME (Life-cycle Impact assessment

Method based on Endpoint modeling, Itsubo 2004) was used to estimate the impacts of UHI.
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Changes of hydrological environment on earth surface—A case study of Bangkok, Thailand—
Akihisa YOSHIKOSHI (Ritsumeikan Univ.)
HE L FiE HTICBIT L8 - WE - KEZR EOREZ(LEHOMNCT 256, H EickiT 521k
WZOWTHBRELZH O BLER DD, MHEDER LR LHEmMILNALOBEOPHATHY, LV
DI EELRERZ b0, HERmEIZIE, RECHTT, Bl EORE L, AFESAEERE M TD
. ZRHIFRRE B L TE 7, TDOEBICHOWTIE, BHMOREEHR L2k 5 2 & T
ST D DN %73 ICTHZENTE D, Lol HREOFEEREE (FTHERE - TERESo/KCBR
B/p &) 1d, X - BE - HREBEGRENSIERET L ZENTE LS00, EROFEICRKE
KE, BEESNHRERINA V2 — V2 L OfIAIEE S il 2 & Tldken,
ZI TR Y2/ FC, BEECTICAFTELHMI 2 EE2 S L2, DDA R EORETE
D DMIONT, BEt L TAHIV, SEATI DIE, 2 A DEH « N a s 2E5plic, £o—& (B
(DD 2oV T Th D, SRIDOREROITIELFERN, MO TN —TDERIZHICA BN DHNE
IMHED TEMOBEMIZ L W TN Th b,
ER LN E Nrarzofifilse bbb LI, kv e 2 A TR 1917 4
(1@0%)@%@%%50;®%% T, EE AR &< 3AOENR 2 OIS i A b vz
i, ¥ 477 YN O HIBIZHTIE 2203 8 o 7o, A RHIEITIEZ 9 2% < OFHTHUIAFAE L7220
o7z, T DOBIX, ﬁ%n‘%ﬁf‘tﬁ%f%ﬁﬂ@%& SHIRD RN H T2 D, Z D%, KEDER L2 HIX
(1:50,000) 73,1961 FIZ/ERL S LTV DA, ZHE 1952 FFREZ DT EHEELZ S LIZ LTS,
AU FE, T EIRICHER L, B « dERICIZR L. JRICHIER L T o7z, T D1k,
1%3$ 1:50,000 AT S 4, ZHDBBUEEFICHOES N TV LK TH S, tich, 1FIFEFR T
TSN B2 b D (FERAR) 1:25,000 OHIK S FEIET 5, F72 2004 F2iE, V—V
X ]\7 v 7& LT 1:25,000 DA —ROHMIK HIRTE SN TWT, ZHICK> THRbBAFT LW
T OBLHLE TE 5,
7235, Google Earth, Google Map TH . /N> 27 OfE O KA R D HX] « f 2 B8 A 7 6 1,
BUEDO WX Z i385 ETIIROER,
HREROASRE N OOEENG, e U I3 OBEHIK, fkth - fEHL B, $hE,
FhER ENDN D, LinL, —HOERIZOWTHIMIZ L > TiE, HETERWHEDbH D,
KRICEREE & LTk, W) - sﬁﬂ FF A - BELE SIVTCINE - K A2 ST e EHIT 5,
EENHDHIBT 2T a—v BRI U TRE LA a7 L, Mo ke & biz,
AKGE « HEOK - PifE 7 & OBRE & RO TOER A B ISR L T 2 LT, KIRE RS S8
TWo ey, ZOREF2S, KIEFACHE iR HHIFIH O 2 b A2 5 2 & THRIZR 5,
The purpose and method
I would like to examine that the research [ Changes of hydrological environment on earth surface-A case
study of Bangkok ] can be performed in this project based on the map obtained by the present. It is an
example about Bangkok, the capital of Thailand. I am pleased if the method of this announcement and a
result make it the ability also of the demand of other groups.
Used map
1:40,000 Map make out in 1917
1:50,000 Map make out in 1961
1:50,000 Map make out in 1993
1:25,000 Map (an age- unknown)
1:25,000 Tourist map make out in 2004
Google Earth and Google Map.
Hydrological environment on earth surface
The road, the railroad, the high density area of the building , the park, the temple etc. are written to the
map as the elements of the city area . Moreover, the river, the canal , the well, the lake, the lake containing
salt water etc. are written as the elements of the hydrological environment. Bangkok used the area centering
on a king's palace as the core, and has developed. = As a result, the canal with functions, such as water
transport, drainage, and defense, changed to the road etc., and water areas decreased in number gradually.
The water area which has those situations in a map became clear by seeing land use change of a city area.
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A Study of the Formation Process of Industrial Area in Osaka City:
Focusing on the Land subsidence and its Management

Masahiro Kato (Ritsumeikan Univ.)

KR DA v F—x U THEBHICHZD TEME——T L LTl - it - i -
RIEDKKX——TIX, FEH MBI T2AEIT L, &2 AI2 K-> TIL 1886 (Hin
19) #7056 1921 (KIE 10) FE TO 36 FERM THTemb DWW FE2 R 72, Z OFEAEIT 1930
EERikT 2RO RER IS X520 KIRHIX 1934 FE0 5N &FTIC 98
BOKEEREZZ T CHREZBBLEZ, TO/BE, HRLWM UL HBELAL T LEZOI
1930 A2 0% (BEFD 10~154) T, 1935+ 36 A TH/SIC UL IER L. 1943 - 44 4
EIZIZIEEAEEIET IV, OEWNWEZATIT I0FMT 100 bET D
TEZRL, 20 TCTHAEXITRRMMA I BESTLATEOTHDL, E2FTH
R, OB RICEFHM T KRERBECERNT 2 THOLEEERSNS 5,

1945 FOKE AT H T OREHMICE N T, WEOARAERLEREEICL bRWVWIEN
AERFZEAEEIELEZZLETHELELTORTIZERLTWVWELD D, 1950 £ 0
B L2 X o T LCAERHAHET 2 LB MITHOaEICED & 2
Helpolze, THIZED 1950FD Y = —ERRL I 1961 FFO=EF HEIZEE L
T, MR 2ERREEFELZ2RY, LEAEOEREIHVWEZDOTHDL, Ve —V
BE%., RKIFHIZBEEERECOREICLIEREAARE & bic, TEMAKEOEH
O IR AESIRST 22 & T, HWBE T ~OxEEHE L TN Z &I D,

CIZTCIEHILGONH - EREICE b0 LEMOERR., AEFEBHOHKE, EMEHN O
MAKEPLHBIL TORM(EBE S ZRE LD L b, TH T EMBIETIZE - T
SlE R ENTHIAEREZEDDITFZOXRNKIZHERL TELET S,

The aim of this study is to propound some models for the relationship between
location of industry and degree of land subsidence in Mega cities, but here I limit the
discussion to the transformation of land use and the configuration of urban environment in
Osaka City.

The history of this city has been intertwined with stages of pre-modernism,
modernism, especially industrial capitalism, and postmodernism. Each stage has provided
the urban form with various built environment for social life at large. In modern Era, Osaka
had developed through the formation of industrial areas, and accordingly called
‘Manchester of the East’.

In this study, I am going to understand locality of subsidence in the light of the
formation of industrial area through location and accumulation of many factories, the
production activities, and the regional transformation caused by these activities.

RN VAN N S o
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Urbanization of Bangkok and its Characteristics

Yuichi Kagawa

HEHE 7 L — 7 TlE 20064 8 H 6~10 HiZ, N a7 THMHAE %2 Fi
Lz, ARMEFZOE LD LEBEMERICEIMERBEDOHNTH 5,

NoagZ ZF x4 777 T AXZOTFRBICSI#L Tn5d, 40 EHIETF
YA T TXINETDHIHOCHMEZERE I, 18 it icrars zE/REE
Wiz, TAXOME DI (FHiE) BRBO®BRRRERD | EROBFKICEX
STRBMENEE FiTonlz, BEOERE LT ¥y 477 VI EEMICEEE .
A Oy FRAC FE 72 X O BRI B IX A~ E N T 5, BRCKGE EIC L D TR
fb~DOETIEZ, TNOOEMMIIMAZ TERKOERLEH L, 19 HiEn6
20 AT CEHBEDOE KL H > CEKBNRZEO Fifli o T, L,
LEW LB ERKOMELZFHHEIETHNSDOTH D,

TIAL AL N T 4 LT, FACBTDH AN a7 O T HB T ME T &
R DIZR bR W EE-EL TS, NOOEFRE D L7206 H ke
RMERB L AN a7 L EOFE NI ML TEx 2, TTCICEEE O EEH T
BHEOWYIT AN a2 78 (BMA) O#iHZHBE I TVWE, T E XL TWVWDHON
HEIEICLAZBH THY . WICHFEBEORHO 2 O A @2 & 2
L7, miltiZ7e o CTH LA TCOBENIEHESE LM PRI L > THEAICR 5 2
N, B O ELBEEBICHAHIN TS, N aZilB W THAKERELEONN
LR TWDH—FT, BRBRENRABTEESNZ TN T,

HEHEDOESE LT, NvaZ i lBFsE#H & (Fht) OO0fMb&EZ
THATZ W, NASDAHITREAAMEZHED TWAH )T, FEFRITAODEIZE S L
TW5, SHIZFHEMICOMEZDN L THRD E, T4 77 P)ENMEE ORM
BENRFENPOENS, T2 TlEEBE LR EL L, TH#HAIARNER LI #ME R
R EOrDITRZTCZ Ry, o ANMEEh o —flms 7z T 5,

Bangkok is located at the lower delta of Chao Phraya. The Thailand dynasty has replaced
its capital to downstream along the river. In the latter half of 18c, Bangkok became the
capital of the Kingdom. There was transportation network with river and canal which called
‘klong’ in Thailand. As the road network has constructed, the klong system also has
effected on urban function. After the period of growth, Bangkok has extended to outer
BMA (Bangkok Metropolitan Administration) with industrial urbanization. They have
caused traffic jam. Because many workers live on suburb and factories are located on
periphery of the city. As same as other developing countries, Bangkok has been judged the
primate city for the rest cities. Recently, new railroad system (Bangkok Transit System and
subway) has constructed in Bangkok. Under the suburbanization, shipping service has
remained. In addition to that, the major facilities (e.g. temples which called ‘Wat’ in
Thailand) are concerned with the klong network. Its location has been regulated with water
(re)use and the transportation system. So, one of human impacts can be analyzed by the

urban hydrological environment.
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Distribution of well in Tokyo
Tomomasa TANIGUCHI

Faculty of Geo-Environmental Science, Rissho University

AT ANMIEENCEDLD TR X, NAMREELZIETICZIT TE
LTEY, TAEKR] & K] OBRBRLHEBET 2 ITITELNAKCEREDOEFNE
HThsd, 2T, F-lc@BEoLMPHRLED NMIEE 2 F .0 & LA T
EEZHOMNCT D), B W TEEMHB T ARKRECERZITY ) © 2 g&H
DT 2D TV 5D,

FOORBMM T AKEREOEIKFTIEE LT, RER - MEREE H W06
EIT-oTWAH MR, BIE 20 FICH R S vz T1/5000 B X &R X ) N o
HHIHFEENSL, HWEHEOR RO F A2 EBI LEZ0 T, TR %
WET 5, ol MG X, RIXMEEBIINAREDE. EITHE L BRI,
i B - BAEC, MITMEME)INNO - MAORFEEFRLE LN S Tl
DRKFLEBOFEM TH L, ZDOEHDFIK O H FIELK 45,000, & 6 5 b,
MEKRNIZ RSN HF oM EZ A THOREFLHBIZEIZSOIFFRH L,
DR E LT, KFHOB RN ETELEM - EROBMMANEIC A L, KH -
B, HWESEMEA 2R EEEIEZLT LE L TRy,

ok, EMIZLIMEOHTF oM ELDOE T, BTEOH T HMIT O
THLHELZITo, 22T, HIEOSFHEBIOREROHRBE > TS Z
R EEZE LT, W LMoL EICALE T D ST KA DWW T H A A & e
BLEY MEKICEI2@EOHF HMERFERICEEHO K, SFAEICHF
MO LTWDL, 5%, FHERPLHF O EFH L OBRBEH L NIZT
HYTETH D,

The natural environment of cities can be understood based both on present and
past natural environments, as well as the formation process of present situation. And,
we will reconstruct historical water environment in the city. Historical
reconstruction of water environment focuses on historical data, such as old
documents, old maps, art pictures and photographs.

The general water environment of the city would be clarified not only by water
quality and loading amount in the river, but also by volume of water and water level
in ground water. From this viewpoint, I reported on well and its use for the historical
reconstruction of water environment. I have focuses on the descriptions and

landscape in this research in Tokyo (Edo).

64



RRIZBITA5HFE S

BOEH
STIF K ERIREE Rl A E0 - 3F
T IESG

J$E%m®LL‘DH

How to solve ?

AMEBOEE

| time

[ wwossnm

F.
| 3 |

SRS EFRNTAEDET EK
REZERL. RERICETHERRE

EAEHEQBRERLNT 5,

MR E
1HRT—~

BEMN RI-ERMKIREDER
2HEEM
BEQTFIRLZEDEHEHOER

FESR K IREBEDER
ABEBIEKIRIBE DB R ERT
SHMEFERLUVESH

BE FHEIUMEICLZIRE

WA, BEHBLUVBRMAEICLSSEH. KFIA., £
HhF A DR

RERDAR

HEOBEOMTKERL e
ARIES)
SHRELTI00EBDELE

REOBARFAR (100F/N IZFEIT. En
I, EQKSIHTKEFIALTL=H?

- BHENSBERADHF DD HDIEE

HRDBFT (B F. 190768) 20~257FF

« W5 GERTX AILTTET), 44 3 GEETREESHIEM L ZFIR
HR), #1/3 GERTR K HET; KFISHELT)

c BOF(HHERERKE FEORKICFA), By (HEEKR
ATIHT), EK/H (#HEXFKEE)

+ RADH(RBEERLHR), BOH RERBIL,HEREER)

+ BEE/FHCERMAHET; REE)

« WOH (FRAEKFALTHEREFN),

« BOHF LT/ OAXFTARET; ZDFH)

« BROHF (FARTAMARETERT)

o BEKCUNENEARETRES), 18/ # NEIIRARE), 2
DOFEKCNRNNRH T A HT R FE4H)

« HIDHF (ARG EM1L)

- BB K (T AREMRA), EFrh/# (T AKX 4 rh = I5HT)

« B/HGRERZHE), S/#H (RERIRER RE+R)

65




BFHEFENBHL
HERFECET-BIHH
XARHR I HTFAE

......

.....

REDAF (RRAFEKSTE)

= -

FEDH GRAK)

“N

WMo H(EX)
HAMBER RAORE ISR FRARMRARHPLY
http://www2.kankyo.metro.tokyo.jp/sizen/yuusui57sen/top.htm

(AFH0—REEAERR]

BB 19~204F (2 HihR (1886 ~1887)
ZHAESSFMVRARR
LEOIHMFIRELVERZRT
REROHFLER(15K)

EFH—EREE RSN

COEOEYHF(X£945,000. EHF
b ERRISRESN=HF A%
RTLERDOICIIZLDHFLNE
BHTEMNTENT=,

HEDOHHIE, B - B, [BAIEZF
R ER R LY, EEERM - ER
DEMAIZH TS HRF-MARONT=,

RREBERRIOZFRREELT

s PR RHTEA

s RFAFPLEITTHE PICRELEZ@EHE
LLT#HT B

« EDOLIIZFIHSN TSN FEA

« KE+HLFHH

KHET HFELHDIE
LS RDAHERE, COT=8%,
EROAICOVTIHDE
#HTRE

66




HEITOWTREHSN=XEH!

1. TRADSEMES DEHERDZEIC, ENSBERKESHNIEAREDIAN
SHPODD, - (P -+, RE FNFENTFHFPDERD, CAEL
CHDERFETTNSEN O, ]

(HRZ 1987  [EERLR) )

2. [BEDOHPIIERN DN ZODPTERKHFEMUTHITROKEET
RO TILEDR. FBICEKRDIENDENEN., HPRICES>TRER
<& KOBREBODAZTSMIICUNRZEN, | TBCWOFTE, MBI
DBHBREDBEESN DT, SIR)IIHHEDDENETE. HPEZALD
BHAPORBNDT, PR TKRERATNE., J

CkHEE 1945 [HPOK (B0 1 )

3. [HFPRB&EICTHORS+Z8 (¥120m) |
(FBO—% 1884 [KDTEN])

4. TARNEROEERNT, RIBDHEPHOSKAEEE T, Z2TNSDFEIC
KODDBIERTH o2, ZORBDRBEARTHINNSHNS, BOESEN
ZZ0 5T SHPOPANEFELAAT: - |

(EB®RG 1906 [H5oAl)

EDIIGRICHE MTHoDKD
/FONDF) NI HMLTLSH?

- KFIROE RN, BEBEEME?

o HTIKDFOTULAT?

(FHIE—RBIZKDBOTUVRRIZEILS
ndEEDND, -, KOB/BNI=FRIZTEA
’C% %hb\#*i( HEELTWSEIAEH
B, FHOHFL M)

o IE,TG)#F \*ﬁl &L\—C*ﬁnﬁ

REDHAF M DIEE

s RAOEHERMSREFATHETELTND
1=8. 8-S EIEEL TLSAME N EHRD
RN SR - BT,

s FHESVEEHEVEEEZ S RIZE
AEAREICE> T, HF DHEEMHEE,

ERICFHOFAFA |

LtoFEEESMIC

. %*imwﬁ;é#F' O BN, ZOMICHEHHE

SRDFRE
ARE FE S HIE K DEOT U - KERRERD =00,
RS FE B> TORERE Btk EDFHFLRE - (KUMHIS

KE/ONDKE) - KDBOTVAICHEIHFNES]

s BEBROAFTHEL B UKD BLUZFDEILIZDONT
HIBE. RETE1TS,
MEMRE - FHOKEELICETIXEDRRKR. BKBIVE
JKith S DIBIE
Fafmith FKRELORBRIZONT
g E#E-> T [REOH P OKRIBELH 2 TIRE
HMBEDM T KIREEEERTS
BIRRT—)L; #1100 R (105 - 10mA—% —)

2

1.KEIZDW\T
THEMNENT-] [CO-HFEHFRYEL
=1 [ HPEEL-1GEDRENAROND
=8, ChEZRB-BHRINAERT.BD
REERZHAD,

2.TH#HF KIE) EF| IS D 5> f D FaE (KT
AR -EEAR) DNEFERELICEDLIIZEEL
LTWLBM2Z DLW TEREFEITS,

67




B MU BE - DIV HIK] - EH & DR
Pt & GLafER - Bed)
Collected maps and bibliographic data and its information provision
TODOKORO Taiko (Graduate Student, Ritsumeikan University)

AFEFZO BB, 2006 F 11 A BIEE TICEHHIFE SG NN L=, AF5ExS
G C BT A I & SCERE RN — X 2R L, st e v 7 RRIRTI N
LOFHROILE - [EHZFHHDTH S,

£, ERNFEERORL - KIIZOWTIE, 1920 FELLEFAT O IHRHIZ K %
A TETATL, tif e L CORMIZTRETH D, HAL « KEROHLER
IZOWWTIE, GIS TR AIREZ: Geotif BT VX b L=, 72, EHEE
BAFHFATH D,

MR HIZ OV TIE, FBITHERIZE LRV, ENTHERRE CH -2
BEHOMER 2 AF (2 —45%) L, VA MEERLE, BUE, b0
Wi & tif BEIIFHATRETH D, 2006 F 8 HD N 27 TOHEIK - EEHE
ANITEY, WO REITH D DD, Nz | T A KT —Z 13Ho o
Sb %, MEKITET 28 - AFRWBEAT, Nvay - Vg Z AR
A TCORFE R MK T — & O ANFITHBHIFS THY, ~=F « ¥ WL FT
EvVARIE AP NORI Y oV (W

F T DR EITE S D SCVEBHZ DWW T, AFZE g sl Bz B ASEE SCEk & 4
[EFE Sk (FI2wGE) OV A M &ERk L7 (Excel data),

BTE, KIROIBRHIZKOT X b 2D TE Y, BUFERIZIE D K RO
TILEIT> TV D, EREDOFEEHAWT, BT & OB ATREN E 9 g,
S, Nrag mFERIHEEXEZED L TETH D,

This presentation introduces collected maps and bibliographic data by urban
geography sub-group as of end-November, and intends to share this information with
project members.

As for domestic study areas, Tokyo and Osaka, we purchased all topographical
maps and aerial photographs published since 1920. We can use digitalized map data of
the central Tokyo and Osaka by GIS.

As for international study areas, although the date of publication is
non-constant, we can use some of topographical maps of each study areas. In view of
the situation of map provision and its access to information, it is comparatively easy to
get map information in Bangkok, Seoul, Taipei, and difficult to get it in Manila and
Jakarta.

Now our sub-group is conducting digitalization of topographical map and
water system of the central Osaka to compare with those of Bangkok.
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Collected maps and bibliographic data and its information provision
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TODOKORO Taiko (Graduate Student, Ritsumeikan University)
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Introduction FLHI=

Purpose B#

+ Tointroduce collected maps * 2006F11AREICEITH
and bibliographic data by H i ESGUNE DR &
urban geography SG as of ik - EHT—2DBN
November, 2006 FOD TR TR

+ To share the information with
project members
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RRERL

« 01 Map Data - 01 HEEH
— Domestic study areas - ERGAEH (ER-KKR)
— International study areas — BB Y-
« 02 Bibliographical Data BARA DX ANE-T=T)
+ 03 Data Limitation . 02 XERER
+ 04 Work Plan « 03 BHOHKERE
© 04 BEDFERESEDTE
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Contents

Map Data:Domestic Study Area HEEH (EN)

Topographical Map Index

» Topographical maps
(1920-2005)
— Red:1/50,000
— Orange: 1/25,000
=Maps, TIFF, GEOTIFF

* Aerial photographs(1985)
— Green:1/50,000
=Photo

"
5 |

ELBIEEOH P OEE LR
hitp:/www.gsi.go.jp/MAP/HISTORY/5-25/index5-25. htmi (zousf 7R

Map Data:Domestic Study Area HE & (ER)

TIF Data [ Osaka Northwest] 1/50,000

Map Data: Domestic Study Area HEEH (EN) Map Data: International Study Area R & Rt
GEOTIF Data for GIS Collection Source - AFTT
[ Osaka ] 1/50,000 Institute of Developing Economics ~ « 7P TREFRER
« JICA « JICA
« Kyoto University . REBRFEME
«  Gifu Prefectural Library ¢ IXBRIRERE
Available maps
Seoul Taipei Manila  Bangkok Jakarta
1910 O X (0] X X
{ Tokyo 1 1/50,000 (208 A ) x o x Scale:
1930 ] O X X O 1:10,000
1940 A X X X X 1:25,000
1950 A X o) x x 1:50,000
0 | O O x o x 175,000
1970 X X fe) e} e} 1:200,000
| 1980 [¢) [e) [¢] 6] o O=4available
I 1990 X [¢) X [¢) X A=available in other institute
T 2000 x x x (o) x X =non-available at \hi§ time
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Work Plan SHOTE

Ongoing work BEETHOMFR
KBRD BAR AR DOGIST—41E
- BEHRERIESKZBOER

« Digitalizing topographical .
maps of Osaka for GIS
— Restoration of water system
in the central Osaka

Work plan SHBOTE
+ Comparing with water system « @4\ #iTHED LB DA E DR ET
of Osaka to those of Bangkok — KIRENLALD

- WMHILETNICHESKRBOZEL

70




FEAEIRIC T D GIS & AV - B B 22 RRHT O FTREME:
LN HEACRR (B 7 R B EE & A T L)
The Availability of Quantitative Spatial Analyses by Using GIS for
Interdisciplinary Studies
Akio YAMASHITA (Rakuno Gakuen University)

Abstract: For interdisciplinary studies such as our project, GIS (Geographic
Information System) is the most available as not only an analytical tool of
our study but also a database to accumulate and manage various datasets
involving both physical and socio-economic areas of study. Concretely,
effective and efficient utilization of GIS makes the following three things
possible: integrated and organized management of both various statistical
datasets and digital maps we collect and observational data by field
researches; mutual understanding among project members about results of
analyses and field researches; clarification of correlation between physical
and socio-economic phenomena by analyzing them quantitatively and
spatially.
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CFC and 85Kr for modern groundwater age tracer
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Figure 9. Mean weekly cycle of the CFC 12 and CFC 11
excesses at Heidelberg for 1989. Oster et al. (1996)
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Measurement system for Kr-85

Prof. Noriyuki Momoshima, Radioisotope Center, Kyushu University

HTFKROFERPED b L—HE L TR FT7LALK—85 BMEHIND, Kr-85 1%,
NP 10. 7 AR T BEEZE (e R RV X —0. 687MeV) %17 9 MR T A TH 5, B
T y B (0. 513MeV, 43%) HELHT 203, AFARHIE b E D - —REREE T ORI
FEHIENE, IRy 7 T T 0 RO T AN T v 2 — 5 WHRIRY v FL— 3
YHT A= AND BRREHIIAME TH S, Kr-85 D RZ IR IL, JH /1= x/L
X —OFHERIZHEVE L2 BIMERICH D . T ORFEZ(LOFE T ITH LN ENT
W5, HURAKFIZ TSR TRA S Bl L T2 M EE D Kr-85 NAfE L TV D DT,
IR AKD>E Kr Z[EU U CHUHRE (Kr—85/227E Kr) AR, K& TR DOR4ELL,
DF—H LT 5 2 & THEMRBIENTTRE S 72 5,

Z 2 TUIEH R B BRI AR A D D Kr SrBiE & O RERIE 21T O .
BT AIRETHY, Ke EMpky A (BFR, BHE. A X %) OOBHIT R
0~ METITY, ZOHNOEMITREATD Kr-85 43ifiis & EARICIZF U TH 5,
IEMRAEFIE LT DT LR L TH T AORERIEIC LY Kr &2 bid 5 2
EMTE D, Kr-85 OHHERIE XL »FL—a v 2 —T419, Kr i
BREEEEA~DOEIREEN K E VO T, BHEBRIED DD v F L— X R fiE L= h
BRI T A 7 a BEE NS O Kr 2 7R S CTRFRENIERE L 756 2 LN TE D,
Kr-85 7O &N R—ZBUIKRHOARAL TV EEHAL TRy 7 7T 7 Ko
WKk o FL—rarr 2 —THET S, ZEK mIITAZ v TERT D,

Radioactive rare gas, Kr-85 in groundwater is a good tracer for dating of groundwater
because specific activity of dissolved Kr-85 records a time when the water was contacting
with the atmosphere. The time trend of the atmospheric Kr-85 concentration, which has been
increasing by increasing use of nuclear energy is well documented that enable us to estimate
the age of water. Dissolved gas in the groundwater is recovered and Kr is separated by
gas-chromatography from other gases. The separation technique is as same as that for
already applied for the atmospheric Kr-85 determination. Purified Kr is dissolved into a
organic solvent for radioactivity measurement. The organic solvent has high affinity for Kr
and is suitable for liquid scintillation counting media. Beta activity of Kr-85 is possible to
measure with high accuracy by low background liquid scintillation counting. The specific
activity of Kr-85 is obtained from Kr-85 activity and stable Kr content, which is determined

by gas-chromatography.
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— Table 1
é(?r\lfgj% 0;{?1( 47}1/) ration of krypton-85 ;1 the atmosphere in Fukuok:

Concentration of
krypton-85,* pCifm®

5% DHEXRE(20)T
AKPK-8SIFHESNTLND,

Sampling date

MIBKZS500) v )L =0.57mlDKr Jan. 30,1981 203213
Feb. 19, 1981 23512

. Mar. 17, 1981 21813

MR K DR H PR SR E EF Apr. 3, 1981 205 £1.2
DRI e

o uk. > g 21

2) B %E B Aug. 7, 1981 21413
* NEKEZE ZLTKr-85% Sept. 11, 1981 204:12
Dec. 9, 1981 2112

BotFLVAEREIR LMD,

*The precision corresponds to +20.

CNETORR : D BEBIE DR
BAAVIBRIEK OFL—a0hos 58—
Kr-851Z#H X HRYOMBHTEE . AENEE.
AR BB E BIE.

SEDRTTa—)L

* K-85RIE/ A7 JLEF#l DR FE[FM=(EV)*/B]
STEZNEE)
N9 SR (B)
BRHR R

« DHRRADITHK

o RRHPKr-855 4
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85Kr(Z & % # T KEARBE D72 0 DHL T KA S DBEFRKr ORI H 2 DWW T
AR P ERAT Bl friit
Dissolved Kr extraction from groundwater for the groundwater dating using **Kr

Prof. Yasunori Mahara, Reactor Research Institute, Kyoto University,

SRr(fH 10.7 4, B+ DL, SR Il OBENZ U 1950 FRE 05 K
LT 23 2 H90 Ufge i TR 0 | 2000 4EI1EE O E T REA T T 1.2~1.4
Bo/m3fEE I L TWA & RS ST WA, #HI FAKFIZH RO TNICEIT TR,
1979 41Z1XRozanski%s |2 L > THR—F v RCrakow DO F/KDEAE LT 10~40
ERHE SN TS, 85Krid, FERAIIEER IR O W g H F K OFERRNE, KA
OUFLE CTOIRA ZiEim T DICARN 72 Tool & LT H & T % (Loosli, 1989),

HE T AFICEFEL TS 8x108  ccSTP/giEE dKrAafiH L, 85KrdDFHHliC
VA B B AR T OILER D D, BURK & PHRIRBEO AR KIZEGFT A2 Kex
100%fiHT& 7L LT, ILOPICHEFT 28Kr DS REFRE X, B X% 1x104
Ba/LFEE L 72D, 65T 10 b FREOH AN LEG LTV A Ke i - 28T
x| BRSO RER A 2N EH T E UEEHANT TRE & b D,

VRAFAH A DOMT KD S OB LT, /NRE S oRb - 208 - R
X, BEICHESZL L CRY ., BEINESICEI D20 R/E LN TND, KEENDLD
A A AOHIIZE LTI, Bern KFTEE LA L TWVDHHR, ZOFEMIEH 60Tl
2, AlEE, TELVLTEEEZHA L TN DHZEREE Y 2 — X DA Lz
PR AZEN L, 27 Ly —THARRIZFEAT S, IBEHTADFE S
I, BE2EEITEET 528 99.9%FLE T, AFEZNFIE, 1000 L/hr FREE & RS S
b,

The ¥*Kr dating technique is a strong tool for investigating young groundwater circulation.
Generally, activity of *’Kr in present is very low (1x10 Bg/L) in even shallow groundwater.
We have two big technical problems to overcome for success in the dating. One is a
high-precise radioactive counting of **Kr and the other is the extraction of a tiny amount of
dissolved Kr (0.8 ccSTP) from a big size of groundwater sample (10,000 L). We have planed
to make up the gas extraction system using the module assembling a lot of amount of the
small membrane pipes with an inner diameter of 180 ~ 200 um. The system is estimated to
extract 99.9% of all dissolved gasses under a high vacuum condition of an approximate 20
Torr and has a confidence in degassing continuously from 1000 L groundwater samples per

one hour.
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Technical Procedure (LLC)

Sampling & Gas Separg}ion
GC

Probengas

Sampling of 39Ar

Water inlet
Extraction cylinder
Water outlet
Pumps, Kompressor
Electronic contoller
Sample tank

Sample Size:  2-5 tons of water
Water flux: max 25L/min
Extraction time: min 1.5 h

Diffusion coefficients of dissolved
gases in water (cm?/sec X 10°)

HBREBTIRDEL

(ne L)
EF-040P BT

R SR E

200

Frk
BFRERE  8.1mg/L
KB :25°C

150 | HZEEH: 2.7kPa(20Tor)

vl
o

B AR R .

(=]

2000

3000 4000 5000
= wh)

1Torr=1mmHg=133.32 Pa=1.33x10-3 bar=1.33 mbar

0 1000

S ERER
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CFCs % VT2 T 7K O i BE By I B A I B9 5 A BERT 78
K EZ KRR FEGEERBER FFER)
Age-Dating of Groundwater Using Chlorofluorocarbons (CFCs) as a Tracer
Kiyohiro OHTA University of Tsukuba
=25

TR K OWF BRI OHEE 13X, T AKIREN 213 U b & 9 2 Ftdl DK IEBR & PR 92

HZTHETHS. RO HE VMR ERIT, BKO HERE DN ZIE R
L UL E TIE T L2 EHNOBUK TlE(Shimada er al., 1994 ; BB IE7)>, 2003), Holri
TS NTOKDURERFEHEE ISR 2 S TR’ H v, ZHUIEb 2 kR
ThD.
THILICER D 5 57k & LT, CFCs(7 1 Y 3H) & AW T2 FIEEDS M B W T S h
THY, KEHEHIEIT(USGS)SE THl F/K DA R HEE O FEHIN LRI N TV D
(Busenberg and Plummer, 1992; IAEA, 2006). L 72> LAEk, [EWNOHL T 7K O i E RF A HE
EIZCFCsz M L7zhlid72 <, ZOHIEBML STV odz, Lo LEELF
1EH32006), EIFIED(2006)ZEIZ LY, CECsOFNHIENHEL SN >OH 5.

Z T TARMIFETIE, T E THEABIO L WERNOH T K Z X512, CFCs & iz
TR R HAEE 21T O 72D Dt - ST T IEDOHESL 21T~ 72

SINTICER L TR L7 %, WP KPICEEND CFCs &, TAZu~ hT T 7 4
—(GC-ECD) THIET B 72D, FILELT A 2T IZ/ERR LT-.

AW TIE, (B LT AT A2 HWT, HF KRB O ST OBRIC I L 70 b,
BEYEN 2 2] L7 B D Ek 21T > 72, CFC-11, CFC-12, CFC-113 D@ &E#EA
TNENEVRERER = 0995 L) TIER Sz, Shic kv, MERERIREC
ARR 72 MR AKY T DPREERIE NS ATRE & 72 o 72

T AT LR LToEfi a2 W T, S%H T K 7L ORERE D i
R OHEEZIT > TV FETH S,

Abstract

Estimation of residence time of the groundwater is basically important to
understand the groundwater flow system. In overseas, CFCs has been used for dating
of young groundwater instead of tritium (CH). In Japan, however, CFCs has been used
mainly by oceanographic research and atmospheric chemistry, there has been few studies on
CFCs concentration of groundwater in the field of Hydrology. Therefore, an establishment of
analytical and calibration system of CFCs in groundwater was necessary in Japan.
In order to use chlorofluorocarbons (CFCs) as an age-dating tool and tracer in shallow
groundwater, an analytical line of CFCs concentration of groundwater was constructed.
Furthermore, calibration curves for CFC-11, CFC-12, and CFC-113 with high correlation

coefficient (more than R*= 0.995) were determined using this analytical system.
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M) FULBIERERE S DY UATIZRIT 5 T KREIR DREHE L
BIOARaZiZBF5E&EHTRD b ) F U LRESRE
FN K B A (REAKE R BE B AR AFIERL 8 N’ (A HERBEBE 2R F20T) |
FREEAY URERFRFEAEDBE R FFIER) Kang-Kun Lee* (¥ D /VIENL K- HIERBRBE R
)
Consideration of groundwater flow system using multiple isotopic and geochemical
data in Seoul city, Korea and Bangkok, Thailand.

Reo Ikawal, Jun Shimadaz, Makoto Taniguchi3, Mitsuyo Sait04, and Kang-Kun Lee’

<FE[E ; Y wAT>

WA, Y UV W THEREE b 2 RV OYERITHE S 8 95 BKIC L 0 MU F RO T s
L O FKE D BB Y8 BIE & 72 > TV D, Kim et al. (2002) 1%, Y D LVTHIZE T 5 H
TAROKINZZHOIZL, BENMEL Y SEMRBEO SR L VIRATH L Z L 2L
oo LDALZRNS Y UVTTREIZE T 5 M FAKOFERCAL S 0 R IS B3 2 iR 7Ri
BHEVATRDILTWRV, L7722 > T, AWFFETIE, 2005 4 8 AT Z & 18 T T
EC, pH, Eh, L UOVKIEOBIMFHA & & HICEKREIT, BHIRT A 4R, KE -
MR EFMELEIB IR N FULARELZJEL, TORREND Y UATHEEKIZEIT HH
TAKIREN R O A2 RN A R Itz ) WATHICE T A HUF KL, KEUE e B R E58kK
PITRDOIN T DA TR BIET T2, Y VAT O TIKIZE T 5KHE - BEER
NAREE D AR R, Al O Bk sk Tl IR VMEA & 0, Z O TR IR
HL AN ZR LT, F 78K 2 FAKDRERAREIZ AN IR D & D &
FUEZ R L7z, PUFUABRECEL X, Sk cRkbmvEzRL, TOEAT
fRVME A2 BB M 2o Uiz, S/KMIRICs T 5 b Y 0 AR XL ERMAL &[RRI~
VINEFERILAEE RS 2 LD, 2 ORISR 2 FKITEIERO FAKREIRZ S
BT ARI D HAJIRIIANS OFTICLDEEEZIT WD EEZXLND, THK
154 T L PEEDDHTRE RIS Y LTICBWTIE, B OHLYomsis i 2 > R K
NRHENCIFEL, T 5I1E Kim ef al. (2002) [ZBWTHH SN TV D FAKEN S DIFK
ICERTHEEZ LD,

<HAEEH; Nrarii>

ANFHEENTE R D) IKRLE M TR DTG AN a7 THREUE L T\ b, #iFK%E
KEPE U TEDAT 572 DITH T ARGEEIR OfFAN RN D, AR TII AN 270
HITFARD MY F U AREZRE L, TANOH FKIZEIT HHMERFMZEET 22 H0
ELTW5,

Recently, groundwater quality degradation caused by local pollution becomes a serious problem in
urbanization area of Asian countries, however, in many Asian countries, interpretation for groundwater
information is not enough. In order to understand geochemical characteristic and groundwater flow
system, samples of groundwater and riverwater was collected in Seoul city and Bangkok. Stable
isotopic compositions (8180 and 6D), tritium concentration, and inorganic ion chemistry of water
samples in Seoul city were analyzed in Kumamoto University and Hiroshima University, and tritium
concentration of that in Bangkok was analyzed in Kumamoto University. In the Seoul city, the
groundwater levels of southern side are relatively higher than those of northern side and the lowest
levels area are observed in northern side of Han River. The draw-down of groundwater levels may be
caused by subway tunnel pumping. Stable isotopic compositions of groundwater show relatively heavy
value in the surrounding area and it has gradually depleted toward the central part of Seoul city, this area
accord with subway pumping area and isotopic composition and tritium concentration of groundwater in
this area is same as a value of Han Riverwater. Thus, in this area, groundwater is recharged by
riverwater. Nitrate of the high concentration to be seen in some areas may occurred by a leak of water
from sewage.

About tritium concentration of Bangkok samples, We report the details in this meeting.
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Temporal change of groundwater potential distribution and groundwater flow/land
subsidence coupled modeling in the Kanto Plain, Japan
Masaatsu Aichi, Takeshi Hayashi, Tomochika Tokunaga The University of Tokyo
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In the past, we had a significant amount of groundwater extraction and land subsidence in the Tokyo
metropolitan area. Due to the pumping regulations, the groundwater potential has recovered and the
land subsidence has stopped. On the other hand, problems on the stability of subsurface structures
and the increase of groundwater discharge into subsurface openings due to recovered groundwater
potential have been reported recently.

This is a typical example of the human impact on the subsurface environment, and is not only the
problem at the Tokyo metropolitan area, but also possibly in other Asian mega cities.

Here, two approaches have been performed for better understanding of the problems in the Tokyo
metropolitan area. One was constructing the equipotential maps for each aquifer based on the
observed groundwater potential and their temporal change, and the other was a trial of reproducing
the history of groundwater flow and land subsidence by the numerical simulation. Preliminary
results on these approaches are shown in the presentation.
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Status Report of the GRACE data processing
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Yoichi Fukuda, Keiko Yamamoto (Graduate School of Science, Kyoto University)
Toshiyuki Nakaegawa (Meteorological Research Institute)
Jun Nishijima (Graduate School of Engineering, Kyushu University)

B b7 =2 22— ) ) =28 T35 GRACE 7 —4% &y NHWT, 41 K
TREDA )N, A TUD, YT 4 JNBIORTF 477D 4 >0 FEEW I
WCToOEEL#SZ REL 7=, /2. GO HELE 2 KBTIk ITE & T
FILE R L, T DOFEEN S GRACE 7 — % OHRIZOWTHRET 5, GRACE 7 —# & [
KEFREEET NVIC L D FHEHEOGREL Y T, A3, 47U PINOWEY A AT
BL—EHTDH2H00D, Y04 VIBLORF ¥ 477 VIIOWMY A A& 725 & GRACE
DREENTRET S, 42T XRTED-HE, FOREBIIFES T —2 o 2—ICko
T 09-1.4 OFPHTIES S, —J7, MARIZ W TIL, #L3# L T GRACE 12 1 ARE DN
NI HIVH M. T, FEAKIFEETET L TOH FAKEEI O IZEIED & 5 ATHEtED &
VN, ZOfth, FIT D GRACE 7 — 4 ORIIZ DN T HHET 5,

We estimated the mass variations of 4 major river basins, i.e., Mekong, Irrawaddy, Salween and
Chao Phraya river basins, in Indochina Peninsula from the newly released GRACE (Gravity
Recovery and Climate Experiment) monthly gravity field solutions. The estimated variations were
compared with the one calculated from a numerical model. The results show that the agreements
between the GRACE estimations and the model calculation are good in Mekong and Irrawaddy
basins while those in Salween and Chao Phraya basins are poor mainly due to the spatial scale of
the areas concerned. The comparison over the combined area of the 4 river basins shows fairly
good agreement, although there remain small discrepancies quantitatively. Amplitudes of the annual
signals from the GRACE solutions are 0.9-1.4 times larger than the one from the hydrological
model, and the phases are delayed about 1 month compared with the model signal. The phase
differences are probably due to improper treatments of the groundwater storage process in the
hydrological model and this suggests that the GRACE data possibly give constraints to the model
parameters. We will also report the present status of GRACE data release.
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K-Band Phase Data 10Hz sampling
GPS Data(Orbit Det.) 1Hz sampling
GPS Data(Occultation) 50 Hz sampling

- Level ] data

K-Band Ranging (Biased Range & Derivatives) ~
5s sample rate
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River Drainage Area (km?)
Salween 330 000
Chao Phraya 178 000
Irrawaddy 425 000
Mekong 814 000
Total 1750 000
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Comparison of the terrestrial water storage estimated from different reanalysis datasets
Tosiyuki Nakaegawa MRI/JMA
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REROE BT ORENEE LR TEL L0, b AMIBOMKITE &S LA HEET
DX, WHHTIESH 20, REROEEKITKESMHEEMERILETH D, Z OHEEE TS
M. KETHNTH WD WIS 2 BT 5 72 D147 T D BRI RS B o AR iE D
FHEREER., HDWVIHIRIER U AT AMTREKE EOBLRANE 2 DN 2 7= Bk e O FHH A5 -
MHEREN D, KT EEZERT 2 BRGSO E R S, BB 21T > T D%
BRI, FERDER D Z RO T VWD, £Z T, ZOMIETI 1979 2025 2004 4 F
TERBIZRG)T, F—a vy PPl & — KERETHE X —0 3 DOFMHT
T2 AT, BEAKIFEEZHRE L, LiRZ2ITo72, BEOHEE NI v a v Thd
GRACE Df/KET/KELBOHETEHFZEL . 3 2OFT —X v MEOE WA 5 & . GRACE
DHEEBREDF N, FaEOFIRTREL | GRACE OF — X |2 LV | HekiTEE2{bOHEE
fEm B+ 73 5 TEH 2 EBRBIND, —J. &5 HIOREKITHE &L HEEITIL,
T—2ty FOEWIZLD, RHEEENELDZENREZ D,

The change in the terrestrial water storage is produced by the global water cycle accompanying with
the global energy cycle, and is considered as an important element in climatic problem. The present
study compares the terrestrial water storages for 1979 to 2004 obtained from the three different
reanalysis dataset: Japan Meteorological Agency-Central Research Institute of Electric Power
Industry (JRA-25), European Center for the Medium-range Weather Forecast (ERA-40), and
National Center for Environmental Prediction and Department of Energy (NCEP/DOE R-2). The
terrestrial water storage is computed by the summation of soil moisture and ice, snow water
equivalence, and river channel water storage. The total estimation error of the presently operational
gravity satellite mission, GRACE, is compared with the differences in the terrestrial water storage
between the three datasets, and the error is found to be smaller than the differences in most of major
river basin. These results suggest two points: The terrestrial water storage estimated from GRACE
would contribute to the improvement in that of the (re-)analysis datasets, and the retrieval of the
terrestrial water storage from GRACE observation at a specific basin could include the uncertainty
of the terrestrial water storages between the reanalysis datasets.
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Preliminary gravity and GPS survey at Jakarta city
Jun Nishijima, Yo-ichi Fukuda, Satoshi Ueno
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RAWTIT 5> EAHZEEBRIED 2 FEOREZITO TETH D, SRIOMETIL, FITHixE
J1Et % W TAT 9 ZEHERTE O 72 D OB OIRE 21T - 7o, #axt E G TR X < HE
THEOITENHERETHEDDO LoD LzEER”HLZ L. REIZRED /) A4 XN
DI NZ LI EOEM R T VERS D, V¥ AV TN TIEREIC N R TR (DL
T ITB) IZ &> T GPS Z 7 AR Z B LRI A B 46 S 0T 0 | BUALRIZIEA) 30em PUF
DLoMY L LIERVFv—I RRESINTWD, SHEIOFEETIIEICITB 37T 5
MR AR Eh B S A R Clal v | IREZR D ) A AN 4 S EHTEIES & L GRE
L7z, A1 MR8 EHIE ITB & 3[E T GPS Z AW T 21TV, FxtE a4 v iz
EAEEBBIRNITA > Ry 7 ESLHE L O A (BAKOSURTANAL) & #:[F T
TH TETHD, SEERE L 4 S OB TIX, FEXTEDF 2 AW &% B RE Tk
DI HAEDELEDLE TITWHIERE b1To70, Fio, VX WA ZTTNOSEEEZHS
PNZTH T & A BT, HVE T 2 IR, rEAET 1 R A B K 2km REIFR O E A A
1To7c, LEDFEMIZOWTRETIIHRET L TETH D,

We carried out the preliminary gravity and GPS survey at Jakarta. The ground deformation survey
using GPS has been started by Institute of Technology Bandung (ITB). Many benchmarks are
established by ITB, and we went to some benchmark to check the benchmark size and noise level.
We selected the four benchmarks in order to measure the gravity using the A10 absolute gravimeter.
We will get cooperation from ITB and BAKOSURTANAL to measure the ground deformation
survey and repeat relative gravity measurements. We also carried out the 2km interval gravity

survey to make clear the underground structure.
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The estimation of subsurface density structure in Jakarta by gravity survey
Graduate School of Science, Kyoto University, Y.Fukuda, S.Ueno
Graduate School of Engineering, University of Kyushu, J.Nishijima
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F. HERE OO & B D T2 DICHEICHK 50km DHIET A > 2 L0, HEEDED T4
> & LT 10km 1FE EFEICIFIT T80 50km OJIET A v & L o7, MATED_H>DZ
A NZEATT 2 XD ICHEILICK 26km DT A V& L ST, WD T A > TIdH 2km 32 E
TTREZITV, HIEROEITN 2 5 8 Th 5, LS FEIERIZ 2km EICHIE L, JIE SO
1T 10 S Thd, 9H~1 1 HIZHEED 25054 > CEAMEEITV. 1 2 HIZEILD
TA U TCEHNDPEEITS T2,

BHOBEEORUES L L TR E JE2Y 9782030935+ 0.4 ugal TIRESNTWD
BAKOSTANAL O&E S S AR L, EAFHO R 7 MHIEDAIC— B D& & fcts ORlE
Z A — Il CTAT o 72, mEid - GPS & D reference D412 H 1 45 T8 ~9 R 0 Fk Ik
WEEIT- T2, BIEHEOEES L LIz 3 CTHIOSZHEH L=,

TR EERERTAICH T > TOMEAIED A DT — 215 NASA @ Shuttle
Radar Topography Mission {2 X > TIERR S NT7= 3R A v o 2 O HIET — % (SRTMS Ver.2)
TS, 20BN T —F —REEA MM 5 T Talwani O HIEIZ K 5D 2 IROTHT 21T
WL R E 2 HEE T D,

To estimate the subsurface density structure in Jakarta ,we made a gravity survey by means of a
Lacoste&Ronberg gravimeter and a GPS receiver for fast static GPS survey from 9th to 12th in
September, 2006.To estimate the density structure of the sediment layer, we made a survey along
two east-west lines, which are about 50 km long. And we made a survey along one south-north line,
which is about 25km long.The interval of points is about 2km.The number of points are about 25 on
each east-west lines and 10 on the south-north line. Surveying on the east-west lines were made
from 9™ to 11™ and that on the south-north line was made at 12th.For the drift correction of the
gravimeter, the first and last measurements of a day were conducted at the absolute gravity point in
BAKOSTANAL as the reference point. The gravity value of BAKOSTANAL is
978203093.5+0.4pgal. For the reference of fast static GPS survey, the static GPS measurement was
conducted at one point every day. We used a different point as a reference point on each day. For the
terrene correction to calculate the bouguer anomaly, we use the 3” mesh DTM made by Shuttle

Radar Topography Mission. We analyze the bouguer anomaly by Talwani(1965).
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Urbanization effect on the subsurface solute transport in Asia
Shin-ichi Onodera (Hiroshima University), members in Taniguchi P.

I AONEFR L, WELEFTDL RS, 1998), ZOREE, TR F—fx 2N
REITHE S, FEEMZYEN L CTE 7z, TOHEHEIXIZITA T A DIZEEIT 525, Z OB T
A DEAIRDUAEAF T D72 PEHERRIIH T ORIUZ L > TRR D, TESRE L TE T
T D%L DT, HRer > R T o TALIISLHNE OF LW /KETEEICER L,
FRFZ, HRICHEEMENERINLTWD & TREIND,

ARETIT, BEOR AL E2a—T 52 LItk o T, BEREHICEITAH T ~OWEATROBLR
CREAE R L, ABROFEOHFIMEEIRET S 2L AAME T 5, Y HE K, R KFRE) & HEE S
LD HONT, FETWESDOEBEIZOWTHERT D,

HWTDFEDIRE
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7 (BREEAE, 2000), Bz X, BRI T DMPEIEERTEYT 1990 FRICA - TR &
TRHESNTE 7= (BB&, 1992 : Terao et al., 1993 : M, 1995 ; (UAD, 199572 &), Fi=.
AREHESER W EIG G OV T O RRICHE TP L2 & THE STV D (K - 210, 1991 :
Sanger and Sakura, 1993 : Hirata and Nakasugi, 1993 : #j#, 1996 72 &), H TG L, {7
JNDOIBYLRNTE DGR TH L BB OMHA N> E 0 & LTS, ZHd, (GREMENHT
AKICENIET D £ TOREMZE L, T /KREIERICHEMZET 5720 THD, 20X ) 72 HARSCRCK
THEBRLCEBEL, 707 OHFEERBITOHEZEE L TWHHIZBWT, BT 52 &0k
WE D IZRHOXRPME L D,

S BT, RESFNHCEHE SN TVE B E OB KK Y E DT ~D AN ORI & 4 %2
NCHELT 28T, MEE R D ATReEEN B D,

HERERE~NDEHEEBRTELIN?

TIOT OERBHNIRFRSAATHZ L E2BET DL, WO EFM (FxEl) 2L T
WS ZEHMETHD, £, & EEOETTOZ 1L, T KOEKZEA T, ML FICE TE
STWND, ZOZ &%, HTFAKBYZBEMEC L, BIKE EORBERIEORIZHRIES 2 LI
L7720 K ORAIERWEOEREEE LD AEE L H D, I 5T, WAPRAIZE B2 5 7ERO
TS0, T AKDOEA EFIZE B 7R2WIETEOKD EFRIZE D, BTG As DML 5159461
DHE I TS,

¥

To confirm the variation of contaminant load at mega-cities in Asia, we conducted the review of research
papers in regarding to the pollution in Osaka, Japan and methodology for reconstructing the history of
contamination. The results are summarized as follows: 1) based on the relationship between developing stage
of city and pollution condition on Osaka, Asian cities are categorized into 3 main types. Bangkok and Jakarta
are “developing” cities. Seoul is “developed” city. Osaka is “developed” with infrastructure. 2) The
developing stage of cities was related to the contaminant species and potential of pollution. Developing cities
such as Jakarta and Bangkok have a serious contaminant potential of nitrate originated from domestic and
agricultural waste water. Developed cities such as Seoul have a contaminant potential of various species
originated from industrial waste water. Developed cities of third stage have a potential by contaminant
groundwater discharge.
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Water Pollution and its accumulation in subsurface zone in Bangkok
Mitsuyo Saito (Graduate student, Hiroshima University), and research members in Bangkok
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tH, BRTHTETHD,

KA

N aZBHOM T KRR T oy VoA, BET — 20 &b AR TEEE
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g U7z, NrazdeE ik k&, N a s B TIEmIC TR & &> Tnd, KL
K FLARTE, dEFICABND X ) I EmEDi#EiZ L Tz EEx o508, #HE T
X TFAEIZEE L TV DT RHLNTH D,

YK=L pES

KR OKEZE W IREORRIT, HAKDRAZ IR LT, 72770, &b EHIF
DOWFHEFEFOH TR TH Y | WHIHEOHFEY TH L Z LD, FEERKLETH D,

F7o. REE 100mO 1 FKIZISIT DM A%, 100mg/LICET S HA BREEEEZ L
A= —F— =) AL, ZHUX. REDDOIFEEWE DR A Z R L TV 5 AJEE
PRH D0, BT THRETDLOBERL TSI L EEBTILERH S, £7-, O T
N TETEWERNERB LD LW HREE L H 5, — . RBICBWTRBRICEIRE
THIEL TWDNO, X, W 100mEL FTITZE A EHRIE SN2 o7, T78b5, Mn
ElFC, T CIE T CTLVIEE SN TWAABEEND 5, 5%, MOk g %2 & DT
Hwim L TS ER D B,

Most of groundwater potentials in some aquifers at same sites indicated downward groundwater flow with
the hydraulic gradient of 0.01 to 0.1 in the urban area, except for the northern suburban area. As a
topographic gradient is extremely low (0.0001 to 0.001) in the urban area, it is obvious that the downward
flow is dominant rather than the lateral flow. However, Sanford and Buapeng (1996) indicated the upward
deep groundwater flow with long residence time, using '*C analysis and numerical simulation. These
differences mean the radical change of groundwater flow with intensive pumping for last 15 years. The '*O
of deep groundwater on the northern suburban area was low, compared with shallow groundwater and
surface water. On the other hand, that was high on the urban area. These results suggest that downward
gradient caused surface water intrusion into deep groundwater. In addition, Mn concentration in deep
groundwater was extremely high under the urban area. This suggests also the contaminant intrusion and
storage in deep groundwater. These results imply that we have to recognize the possibility of contaminant

transport with deep groundwater discharge after recovery of its potential in the future.
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The condition of groundwater
pollution in Bangkok, Thailand

BEAR(LEX IR, BARZMREKEHNMEEDC)
NOOVRBEF—LCNEF, IBE, U, 50, %,
&jt, LR, Somkid, Gullaya)

Introduction
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Field observation (200656 A )
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Water analysis
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Current state of material transfer in the groundwater of Jakarta
Misa Sawano (Graduate School of Integrated Sciences, Hiroshima University)

X oV Z T, T, BT EE O MR K OEEIEKIZ L 0 | MR KA O R
WENRELY, £OH, I FKEEIOZEN, HFKFOWERE) (5 M > T
HIEMBEZOND, £IZ T, UVx WL ZOM FKKEENIRE XOKEZHE L., & difbicf
IH T KEDENEZHSNCTHZ EHHBE Lz,
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fFOFT 78 i, WK 6 His, Bl diEK 8 HimIZBW\ T, #kIs L OVEC, DO, pH,
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A A, BiA A4, DOC, DN, REHREZZTNEIHE LTz, ERBRIILITFO®Y Th
Do
1) #HTFARRT o v AT, BRIV T, % 100m LAE TR m X, % 200m DL

ETEMEDORIERLTCWND I ERHALNI 22T, AT U Uy LDV E 2

% (RE 100-200m) TiE. AT ¥ ¥ /UEZ20mEETH -2 b, ZOFHEIC

XKD AL TWDZ ENRH BN 2577,

2) AL 0-50mds L OVREE 50— 100m O /KJEIZIIT 5 iHIRIEZE R I L O O OB FHE
BREOBRBELSANEEAITH-72 3 2O Y TITBWT, RT3yl D #iks
BlEHRELIEEZ A, BIKARD LY KENo72 2 DO Y 7T, HEEREERCR
FREER T T, ~ U HRMignrs & OIEE O T ~DIF A bR Sz,

For several years, in Jakarta, the subsidence of ground is remarkable because of an excessive
pumping of groundwater with urbanization, and it might be occurred that the change of
groundwater flow and material transfer. Then, it aimed to clarify the change in the subsurface water
quality with urbanization.

We have made investigation from 6th to 21st in September, 2006. We collected the water samples
and measured EC, DO, pH, water temperature, and groundwater level of 78 points of subsurface
water from observation wells and existing wells, 6 river waters, and 8 spring waters. After bringing
back the samples, we measured the concentration of cations, anions, DOC, DN, and nutrients. The
main result is as follows;

1) Subsurface water potential distribution showed that shallower layer than 100m in depth flows
downward and deeper than 200m in depth flows upward in the coastal area. And it was
confirmed that seawater invaded because the lowest potential was -20m.

2) The hydraulic gradient was calculated of 3 areas where it was confirmed characteristic
distribution of NO3-N and DN (except NO3™-N), in an aquifer of 0-50m and 50-100m in depth.
Then, in two areas where hydraulic gradient was large, it is confirmed that invasion of not only
them but also pollutants such as Mn and Zn.
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Human impacts on the subsurface environments and adjacent coastal areas in Asian-Mega cities,
estimated by stable isotopes ratio of light elements.
Yu Umezawa (Research Institute for Humanity and Nature)
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Increase of nitrate pollution in groundwater and nutrient loading into the adjacent coastal areas have
been intensively reported at developed cities. In addition to the population and land use, however,
background characteristics (e.g., geology, topography, climate, governmental policy and social
morality) may be also important factors to control the extent of these human impacts on the systems.

In this study, we primarily try to understand the source of nitrate (NO5) pollutions and the potential
of NO5™ reduction in the subsurface environments at targeted Asian cities. Therefore, the combined use
of 8"°N and 8'*0 signatures in NO;™ could be useful tool for these objectives, because they often have
distinctly different values depending on the sources, and unidirectionally shift through denitrification
under anoxic conditions. So we’re analyzing these values in groundwater collected from the different
subsurface layers throughout each study site.

In addition to the allochthonous particulate organic matter input into the adjacent coastal areas, on
the other hand, increased phytoplankton enhanced by terrestrial DIN/P supplies also accumulate at the
sea bottom temporally in order. Furthermore, 8'°N and 8'°C values in phytoplankton potentially shift
according to their DIC/N sources and the extent of productivity. Therefore, we try to reconstruct the
trophic state histories in the coastal areas using C, N and P contents and 8'"°N and 8"C values in

organic matter, which was extracted from the sediment core samples collected at each coastal area.
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AT (HUERAE - 2-4 7"2 - W BE)
Report of the first year’s survey and some ideas for
better communication among different working groups
Takahiro Hosono (RIHN, 2-4 project, material group)

HEAE 8 A BRI —F 2T TH—F v hE LTWABZENENSRODOKRETH (YU, &
b, ~=7, Nvas, Uy hy, KK XL CE—BHOREEZ I L=, KiKE
Fr< HODOERMICE LT, SO HOM FAGREI ZE8IL., 2055 Y v L T
N« BRI DSE T LTS, R —T 4 V7 TIlIATo 22 TORENRIMZ., 5% DR
BRI OWTHEZITY, ZhnbOREAICE L T, FFICEEZROIIMOBEE O 1k
fil72 & B s, B2 ITFR2 WEILIASTENNET 5 X 9 2 KRETHIZE T 5 ANRTEB) O
JERT —Z BB E L TWA, BB CIIEAMIIZI S DORERCERELEL LT
WBDD, IZOWTHREBERBENINTELT., 2N T —Z O FIZHONT
HLEERERGONREEZ NS, SRIDI—T 4 T TIEY VIV TORERERZZ 72N B
TG OERE 72 I OWTHE < FER L TV E 721,

The purpose of this presentation is to present the result of the field survey through the first year and
to propose and confirm the idea what we have to consider for the next survey. Since last August of
2005 we have performed the field survey on the six Asian big cities (Seoul, Taipei, Manila,
Bangkok, Jakarta, and Osaka; numbered in survey date order). Groundwater samples were collected
for chemical analysis at each city except at Osaka, and those for Seoul city have been analyzed
already. I will introduce the results of this analysis in combined with the result by groundwater flow
group. In the same time, we found through surveys some important problems to be proven for better
research activity; that is the lack of communication among different working groups. For instance,
the material group needs the data of history of various kind of human activity, i.e., population
increase, industry development, and so on, which should be supplied by the social group. However,
communication between two groups has not been adequately progressed. Likewise, the way of
using the data by different working groups became the concerning subject of discussion. In this
meeting, the details of these problems will be also presented by showing several examples.

142



NERORBERESECAD SOBRE

HBIREA( IR )
MR%
TR

" JEE
"EHON TRIEIHAMEHOLE
o HEBAHGH  Epp

Trhivz Aﬁ%

IR AER | T N FEOWHRIR

x|
3 || e
ik | Sk

=7 ai

N2 2N

*E%wiatma:&%mﬁ
e ERRONE-WR)
2"5_ .E-?- -,.,.m- aniz D - Em'n_ '?‘ Ne
3 g B ) E-‘:\m
‘}ﬁEEZEZZEI!I““HEB“
5?%';:L;;:::=@iﬂ"*

cn - ORK(BHED =5 RR

QRh HESE

) / ;mmmﬁaas

'®<E'%¥f ] "“ ",-3.‘-‘. -E’ -Er?. (ﬂﬁ)

" JEE
R EEHBRGBN —Y —
— R thE—

C: 12C/13C = 613C | e

N: 14N/15N = &§15N WiR

S:326/33§ = 534S

Sr: 86Sr/87Sr

Pb: 204Pb/206Pb
204Pb/207pb
204pp /208pp

I
MHBEVNEORITR/ELIMA

a | Bp |Eix| AERET-2
R S| e e | e
= ca = T @ R#E
o Pb @) ° ® mlﬁ
& Zn o e @ B
£ As o] | 0 | @ RFEEL
tL> Se o) o
hk=E246 |Cd o o)
" FE> |Sb 0 ©)
KSR Hg ) e}
L) Ly 75 TI 0 o

143

_(2) pmEm




| Tk |

lE‘umebﬂB1=ﬂ(a)C)umiﬂsGDiﬁfe
+

MEGSRIOEHE

é@

N
(J2)
1950 1960 1970 1980 19902005 1950 1960 1970 1980 1990 2005
Arc GIS-1iiFIFA ’ Bl ERE - RR
-

" \ﬂﬂa-r—a(am) \m-r—a(smP

RS Sk
m$$mmﬂam
"”"ﬁ” iﬁ%#%a(ﬂ:—:—ﬂl!!ﬂ)@iﬁb
kSRR

o Seend,

b 34G)

R
A (2

” Human impacts on groundwater flow
and quality of the Seoul City, deduced
by multiple isotopes (6 D, T, & 180, &3S,
and 87Sr/8¢Sr)

Takahiro Hosono
Reo lkawa

Jun Shimada

“ Takanori Nakano
Mitsuyo Saito
Shinichi Onodera
Kang-Kun Lee

== Makoto Taniguchi

127 IUGG
20075 78R

i e e e Vo ey = e D
L L B S e Wy S

Ri537
TOKEH

IR R ICH T D TR T (il
_

BRI

Pb FIfi{kEL
#iR (HBERER)

BE ZINF K
=% 3
C -« N RfifkLL
................ KER
ax
V=5 <=

Cyhla
Ha (#HFX)
{RAR$EE

KER

CNETOREBECNAHDSORE

ithF 2K

;| WA | MESTE EE FHETE !lﬁﬂ!l s | ®'sr/*sr
20065F8H £

J2__ 2005488 *x_ 008 3 # | & #
20052100

8% [Soexion]| *** |eee %EFEEF

=5 2006458 * ] " ]

IS a% |2006%658 = o0 | B (LX) |

S hhE

A%

144



T VT EHTIRERICR T HVEEM T AKBHRE
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Submarine groundwater discharge in the coastal zone of the Asian cities
Tomotoshi Ishitobi ', Makoto Taniguchi', Yu Umezawa' ' Research Institute for
Humanity and Nature, Japan, tomotoshi@chikyu.ac.jp,
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TREE SRR E L CHEHZED TWD, L Lt Z ORI T /K8 H X1 E 23 K #E 7
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7o EEHWCTEI ATV, 7 YT AT SUEEAS~O R I KR OK - W8 Ok & & R
s EE2EME LTINS, RIELTIT 2006 FEIZBH O TN, ~=F - "> a -
K = v s - BITOBBEFERZ#FT3 5,

BONTRERE LT, Bl kR N K OUEE~O PR &I E2 B IFEWITh D 9 12
HIVDT 52 ENFERT—F LTSNz, LU, Rk Tk
SO E A EHER SN2 WET S A oz, £, BIRFUEORE R G IE, IR
T O TR EWKRDZAAI L NEOEEN L GTz, ZDIEH, KIEIZE W TIEEY
TOWEM FKBHEOET=F Y T E2T->TEY . W ELIZRE L7z i KB HED
BAEMHER SN TWD, ZN6ORERIZOWTHRET 5,

Submarine groundwater discharge (SGD) is the end process of the groundwater flow system in
the coastal zone, and it is thought that fresh-salt water interface exists in the area that groundwater
discharge occurs. Recognition of the importance of SGD is increasing for the studies on water and
dissolved material transports from land to the ocean. However, quantitative evaluations have not
been done because the measurement is difficult. Therefore, a lot of uncertain points exist about
SGD processes. SGD research using several methods has been done to estimate water and
dissolved material transports from land to the ocean. This presentation shows research results of
Osaka, Taipei, Manila, Bangkok and Jakarta in 2006.

This presentation consists of our research results in each city and comparing of SGD rates in each
Asian city. For example, it is clarified that terrestrial groundwater discharge rates decrease with
the distance from the coast in the coastal zone of a city. However, in some cities, terrestrial
groundwater discharge is not significant. Resistivity measurements revealed the distributions of
freshwater and saltwater under the seabed. On the other hands, long-term monitoring of SGD
rates is also done in the Osaka bay, Japan. From this research, it is clarified that time-variation of
SGD is corresponding by some factors such as tidal change.
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WFEEIREEBOH P ~DOLHER (BRIFLA TORINEEFH)
PR CRAEURFHERATTERT) « Tk - REEH1E  (FERBATR ST IERT)
Penetration of the Ground Surface Temperature Variation into the Subsurface

(Long-term Temperature Monitoring in a Borehole)
Makoto Yamano (Univ. Tokyo), Hideki Hamamoto and Shusaku Goto (Geol. Surv. Japan)
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COREEHNIOVWTEVFHELLFARD =D 10 HO oY 2R oOBEr —7 1%
FLPNIZREE L. 2006410 H X 0 e il 2 Bias L7, & OB S1X 15, 20, 25, 30, 40,
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GHEHHT OB NTS, FERHEEZ LTS 23 B LTS,

We have been conducting long-term temperature monitoring in a borehole drilled in 1992 on the
coast of Lake Biwa. Temperature logging conducted in 1993 and 2002 revealed that the temperature
above 75 m increased significantly, by up to 1 K. It indicates that the subsurface temperature
structure was disturbed by some recent event(s) near the ground surface. To study this phenomenon,
we started continuous measurements of temperature at depths of 30 m (in October 2002) and 40 m (in
April 2004). The obtained records show slow temperature increases at about 18 mK/yr and 5 mK/yr
at 30 m and 40 m respectively. Probable causes of these temperature variations are: 1) construction
of the building of the Lake Biwa Museum in 1996, which covered the top of the borehole, 2) fill-up of
artificial sediment (6.7 m thick) on the original ground surface between 1982 and 1991. For
obtaining more information on the temperature variations, we installed a temperature sensor cable in
the borehole and started monitoring in October, 2006. The cable has 10 thermistor sensors at depths
of 15, 20, 25, 30, 40, 50, 60, 75, 100, and 130 m. Long-term temperature records with this new
system will allow us to make more detailed analyses of the heat transfer process at this site. Similar

temperature monitoring experiments will be attempted in boreholes in the target cities.

152



REREZS O HADEHRIERE
(HEEIFLN T ORYEESTAD

WE W (RERKZEHERERH)
ATERE - BB (EERMTRAMER

HMTEYS IL—T

-AHRNEBRETO T 74 ILOBIE
- WREREZHOET

- ZRMTORWERESA (R
- BEZTHOHBBEZEEZD

}

1E~BEFORERAT—ILOMKRERELS
R, THFAOEE. MTKkORY. F

REFHAIICKY
WREREZHNRET 51BE
ZiRA D

T(0,0) HhRERE

CBEEDA DAL

2E BEE vs. B
(L FK, HFE)
T(zt) BILEEDHE
- EEORE
HEROZERDHF] 2

TIEEED R R

| hoFvevncom
Malki

g |3 £ 3

ZE 05m, 1m DRERHE

Halki-12

1 FERIERERDH

BROTE?

Tine

BE. N\vay, Oy hILA
IZEREEH

153




[AmcoEm:ta |

RE40mfHE TOEHAIB (Cermak et al., 2000)

10.78 3 o
10.76 3 . =
— = w
£ 1074 B : x
@ 10723 g
£ 10703 SPORILOV ]
& 1068 wernsameie g . <
w = w
< 10.66 T KOCELOVICE | ~
10.64 - depth 4D moters | g 04
et el g
1062 Syt s F 902
Ioag 4 L b | L b | Lo b ) Ll | Lo b | L ) 900
1994 | 1995 | 1996 | 1997 | 1008 | 1989

REWG LU R GRIELL) OAFERE

ARREREE ORE
\>

a4y, O¥hiLg)

KRR
BESRERE - 1 0K

EHIRRR - 105

EENHOIEHFL
(EEHNEWE)

. i ;w ,f‘f?U {
EAILAR - | b I
19924£1 5 ~10 7 horty o ;}mmw 3520w
AR - S ,/ :
950 m Lo/ =

| 4% _Karasuma Site
o I y
Kyata N asroom

— — — —
135°40'E 135°50'E  136°00'E 136°10°E  136°20'E

BERE

199349A R I S N
2002448 |
|—m:$|‘!ﬂ |
— 024 A
200 \
= \
& 500 \\
a00 \
1000

Temperature ("C)

Temperature ("C)

l]IE I;] I‘:l'k I!B 0
i_ I“:‘I,ﬂ
—— PS4
| RETONTE & Y
. ETREAER
; o N l
3 HREHETO
BEESOLL
. &R
150 \
200 A

&

Temperature (°C)

BB EHA

(30m, 40m)
T T 17.36
17.54 —=
= 17.34
17.52 W __—‘—"—-'
m
__-_--‘—'—""‘r 4 17.32
_.-"_
17.50 __-.'.“___—. 4? m — ;
-".;___—— e o aa = .30
17.48 == L
- 17.28
91172002 a/1/2008 wurzooa 9172005 Br212006
\ Date \
BELEFE: ~20 mK/yr ~5 mK/yr

154




BELFOFREELTEALALSDLO

1. EENBYEDER (1996%5)

LosrgmcEhh.
WREOFEREN LT

2. MREA~DEY L (1982F~19914)
HhEREN > QRS OEM (6. Tm)
L£ZRENLS

WREREDR Ty TROLEH
REIMDEEICKIFTHE

0.12

o1
2w //
= o
Z IZIFESRE
Z oom BELS

0.02

s
0.00
] 2 ¢ 5 8 0 ELEE

time (yr) 5.6x107 m2/s

HEREMEEDRT Y TRERICK B

ampecature (*C)
-3

HREREOEWIE : 0.98 K
w1m0es PeE==) PeE=} PeE=y pE=
Date BRARE : 5.6x107 m/s

6. mDEY IZL D EREZHDA

HURWES : 37 mK/m
- T aEE - 5.6x 107 /s

ZRTOEZSRY VY

Y—IRIBEEVY
RE
15, 20, 25, 30, 40, 50,
60, 75, 100, 130 m

20065F8 A2 EHRE
10A28 o 4—%#

108128 e
~22 E 17.445 'r I

17.440 |—=

| . 2om

1012 10014 w1s e 1020 ez 024

Bo9s L= T
10z 10014 10116 1018 1020 1022 1024

FED

1. TEREORIAHA
HMEREEEOHEY
- REBLHME@mBENXYUIL—3Y
BE. N3y, DrhILETRAES
2. ILNREOREEHA
MERTMBEEEHNRET LBEERZD
L BEEDAHN=RXL, THOER
KEBEDOREFZE (3D2DFRE)
BE. N>y, DyvhiLa
—IRBT—TNIZ&BEEEA

EE B

155




HHBEFA LI — N7 A 7 v FBLGIERIBIIT DO BA%E
TR eI
JUMN R IR ekt HIERE IR > 2 7 WL MERE S X7 L2 gfgeEs
Development of a new space heating and cooling system with the downhole coaxial heat
exchanger (DCHE) and ground-coupled heat pumps
Sachio Ehara, Laboratory of Geothermics, Kyushu University, Fukuoka 819-0395, Japan
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The heat island phenomenon in the urban area is rapidly progressing in big cities in Japan including Fukuoka
city, southwestern Japan. One of the main causes is the rapid popularization of the conventional space
heating and cooling system in houses and buildings. We developed a new heating and cooling system of a
house with ground-coupled heat pumps. We employed the Downhole Coaxial Heat Exchanger (DCHE)
system to extract heat from the shallow ground. The DCHE system saves electric power and oil consumption
and also does not discharge waste heat to the air. The depth of the necessary well for the heat exchanger was
estimated based on the calculation of the thermal load in the experimental house. The space heating and
cooling system was installed in the experimental house of Fukuoka city and we have been continuing an
experiment to verify the high efficiency of the system. As a result, we developed an extremely high efficient
system of which COP (Coefficient of Performance) is about 4.5. We believe such a ground coupled space
heating and cooling system may contribute to the relaxation of the heat island phenomenon in urban areas.
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Evaluation of Change in Groundwater and Subsurface Temperature Environment in the
Tokyo Metropolitan Area
Akinobu Miyakosi*Rachmat Fajar Lubis* Vuthy Monyrath*Makoto Yamano * Yasuo Sakura
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Information on three-dimensional distribution of subsurface temperature was examined to
evaluate the effect of human activity on groundwater environment in the Tokyo Metropolitan Area.
Regional variation was observed as follows: high and low areas from the viewpoints of temperature
distribution is recognized in the central part to the southern part and from the inland to eastern part,
respectively. High temperature area corresponds to an area where lower boundary of groundwater
flow is relatively shallow because of shallow upper surface of indurated silt bed which shows high
thermal conductivities. This area corresponds also to an area with severe land subsidence resulting
from excessive pumping of groundwater. This suggests that the distribution of subsurface
temperature is related not only to natural groundwater flow, but also to human activities. On the
other hand a comparison between the temperature data in 1956 to 1967 and those of 2001 revealed
widespread lowering of the temperature in the inland area. This is explained by downward
groundwater flow based on an analysis of temperature-depth profile. ~ The change of groundwater
flow regime in the Tokyo Metropolitan area by pumping became clear from subsurface temperature

measurements of this study.
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Estimation of the past ground surface temperature change from borehole temperature data
Hideki Hamamoto, Shusaku Goto (AIST), Vuthy Monyrath (Chiba Univ.),
Shin Kamioka (Kyushu Univ.) and Makoto Yamano (Univ. Tokyo)
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Goto S., Hamamoto H., Yamano M.,(2005): Climatic and environmental changes at southeastern coast of
Lake Biwa over past 3000 years, inferred from borehole temperature profiles, Phys. Earth Planet. Int
Vol.152 314-325

An effect of temperature change at the earth’ s surface propagates into the underground and disturbs the
underground temperature structure that is determined by the thermal conductivity distribution and heat flow
from the deep. Analyzing disturbances in the under ground temperature structure carefully, the past ground
surface temperature (GST) change closely related to the past climate change can be reconstructed (i.e. Goto
et al., 2005).

In order to infer the past climate change, we measured temperature profiles in boreholes in Bangkok and
reconstructed GST history during the last several hundred years. Some of the temperature profiles seem to be
influenced by groundwater flows. We examined how possible variations in thermal conductivity of the
formations can affect the reconstructed GST history. We also evaluated the minimum depth of temperature
measurement necessary for reliable GST reconstruction. These analyses will give important criteria for
selection of boreholes and determination of temperature measurement depths in this project.

Reference:

Goto S., Hamamoto H., Yamano M. (2005): Climatic and environmental changes at southeastern coast of
Lake Biwa over past 3000 years, inferred from borehole temperature profiles, Phys. Earth Planet. Int.
Vol.152, 314-325.
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Reconstruction of the thermal environment evolution in Jakarta from underground
temperature profiles, a progress report
Rachmat Fajar Lubis', Yasuo Sakura®, Makoto Yamano®,
Robert Delinom*, Akinobu Miyakoshi®, Makoto Taniguchi®.

' Graduate School of Science and Technology, Chiba University, Japan, fajarlubis@graduate.chiba-u.jp * Department

of Earth Sciences, Chiba University, Japan, > Earthquake Research Institute, University of Tokyo, Japan, *
Research Center for Geotechnology, Indonesian Institute of Sciences, Bandung-Indonesia, > Geological Survey of

Japan, AIST,  ® Research Institute for Humanity and Nature, RIHN Kyoto, Japan,

Heat island effect is one of major problematic effects in developed cities, and it is important to
understand the relationship between air temperature change and developing stage of each city.
Ground surface temperature (GST) slowly propagates into subsurface sediments and basement
rocks by thermal diffusion in 10_6 to 10_7 mz/s. Therefore, the GST variations in the last several
hundred years could be recorded as the underground temperature distribution in the upper several
hundred meters. This report intends to reconstruct GST history in Jakarta mega cities, Indonesia.

GST history will reconstruct from vertical temperature profiles measured in boreholes.

The thermal profiles and water levels in 33 selected wells from 56 observation wells (40 — 250 m
deep) were measured in the study area, on 4-21 September, 2006. The thermal-profile
measurements were made at 2-m intervals from the water level to the bottom of the hole with a
digital thermister thermometer of 0.01 °C precision. The boreholes selected are observation wells,
therefore ideal for thermal studies. Due to the previous measurement on July 2004, they can be
considered to have attained thermal equilibrium conditions between water in a borehole and

surrounding subsurface temperature.
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o 4 Heat island effect is one of major problematic effects in
i k X developed cities, and it is important to understand the
i < relationship between air temperature change and
“developing stage of each city. Ground surface
temperature (GST) slowly propagates into subsurface
. sediments and basement rocks by thermal diffusion in
Gk -~ * 10 to 107 m?/s. Therefore, the GST variations in the
© 7% last several hundred years could be recorded as the

utiderground temperature: distribution in the upper

several ‘hundred _meters. This_report intends to
" reconstruct GST history “in Jakarta mega cities,

Indonésia- GST ‘history will reconstruct from vertical
r ft’emperatuife profiles measured in boreholes.

he most developed basins in Indonesia as

located within the basin, with an elevation
between 0 — 1000 m above sea level. Jakarta
apital of the Republic of Indonesia, lies on
lain of the Java Sea (to the north) and is
akarta Bay in the north, West Java province
least and Banten province in the west. It is
en 106° 33" - 107° °E longitude and _5° 48’
7 * S latitude with an area around 652 km?.
fta has a humid tropical climate; annual
h between 1500 - 2500 mm due to influence

Greater Jakarta is located in the groundwater basin
known as the Jakarta groundwater basin. The base of
the aquifer system is formed by impermeable Miocene *
sediments which also crop out at the southern
boundary of the basin, The basin fill, which consist of
marine Pliocene and quaternary sand and delta
sediments, is up to 300 m thick. Individual sand
horizons are typically 1 - 5 m thick and comprise only
20% of the total fill deposits. Silts and clays separate
these horizons. Fine sand and silt is very frequent
component of these aquifers (Fachry et all, 2003)
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Mega cities can be defined as a city with

the human population up to 10 mi

Number of well
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1500

1000

500

Groundwater Well Production In Jakarta

+ Registered groundwater production in
Jakarta area. Total number : 3572
production well. Groundwater
production rates in 2004 was
20.844.111 md/year

(Mine Service, Jakarta Metropolitan
Gov, 2005)

B Government and socisll
0 Non Commercial

0 Home Industry.

B Trade/commerce

B Industry .

2002 2003 2004

«_ Estimated annual
" groundwater production in
the greater Jakarta area
* in million m3. The production -
I rates after 1985 in particular -
“  are of a tentative character
+ . (Schmidt, 2004)
v
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Piezometric Level at Several Old Monitoring Well

—— Ancol (middle)
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Piezometric level
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The rest is effect of
heat island

Indonesia Ministry of Environment & NOAA, BMG

The thermal profiles and water levels in 30
selected wells from 56 observation wells (40
— 250 m deep) were measured in the study
area, on 4-21 September, 2006. The result will
on

Y P

e comp
July, 2004

The thermal-profile measurements were
made at 2-m intervals from the water level to
the bottom of the hole with a digital

i of0.01° C

The selected are itoring well,
therefore ideal for thermal studies. Due to the
time elapsed since their construction, they
can be considered to have attained steady-
state thermal conditions.

Pasar Minggu |
(Seroan :193- 250 m)

Soil temp measurement
(1 meter above)

Replacement new Water
level recorder pressure
measurement type

Continuous GST

Measurement &

Schematic Site
Location

« It will put on 35 —40 -45
m under the surface.

« Together with automatic
soil temperature
measurement ( 50 cm &
1 meter under the
surface), automatic air
temperature
measurement (2 meter)
and automatic water
level measurement
(Pressure system)

T-D Profile

& Determined Continuous GST
Measurement Position
In Jakarta Groundwater Basin
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Cross Section
South - North

ISOTOPE AS A TRACER

Conventional “C ages and 31C
values of representative
groundwater samples from  the
Jakarta City District vs sampling
depth (Geyh & Sofner, 1989)

Spring and surface
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@  Water level measurement (pressure system)

GST Location

Base on Data Analysis from
selected observation well

Remarks :

@  GST location include automatic water level
measurement (pressure system)
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Discussion

2000 30,00 31,00 3200 35.00 3400 35.00 36.00 37.00 38.00 32.00 40,00 41,00

Marunda Observation Well
(Screen : 213-231m)

Temperature (°C)

——17-Sept-2006 (1.77 m)

Depth (m)

——14-Jully-2004 (+0.77 m)

—+—21 Agustus 2002 (+ 1.4 m)

Effects of surface layer to the subsurface
temperature distribution is caught in 0 to -30m
depth, the natural regional groundwater flow
still remain in the deeper part of the urban area
Change of the hydraulic head can be
analyzed from T-D profile and show the impact
of human activity.

High Gradient temperature are indicate in this
area.

In order to infer past climatic change, the effect
of past environmental change in this area
should be considered.

173

Distribution of subsurface temperature gradient.
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gl
measurement in Jakarta (Sofner et.all,
1986) state that thermal gradient was 6° C

1100 m.

sl GROUNDWATER TEMPERATURES
- B THE JAKARTA AREA

Date from DEG =Wl Fles 1954 - B304

Also knowing as Ontoredjo, Antareja is a son of Bima and his wife
Dewi Nagagini, the daughter of Sang Hyang Antoboga, a god
ascetic living in the seventh layer of the earth. From this marriage,
a true powerful ksatria, Antareja was born. Educated and trained
by his own grand-father, Antareja became an unbeatable warrior.

He was so strong with tremendous magic power. He can live and
walking under the earth subsurface, He also by simply licking the
footprint of someone, the person would die.
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Effect of urbanization on subsurface temperature in Asian cities

Takeshi Uemura

#i b - W EIC X A R EIRE A LIX, I NEBURIEICRE L 5 X 5, WE
DR -5 R EIRE L OB, EHFIREE ﬁ@ﬂ?ﬁﬂklﬁ( R
ﬁ%ﬁmﬁﬁéhfbé_&i\i<ﬁ%ﬂfw % (Pollack, et al., 1998 ;
Huang et al., 2000 72 &), A, 7Y T7EEH CTHE LN NEET —% % |
W, FAERTT OHR ENRE FH OB L ENZ g LTz,

WL (Dapaah—-Siakwan and Kayane, 1995) . XF (Taniguchi and Uemura, 2005) .
Y 7 (Kim, 2006), N> =27 (Taniguchi et al, 2006), ¥ # /L4 (Delinom,
2006) DHMETHONTRIRE S0 7 7 A Va2 FHIL T LIFEH L, g
BAToTlz, ZTORER BET a7 7 A M HIE, HIRT2.8C, Y UL T25C,
KRBT 2.2C, Nz TL8C, Yy HNF T 18CHOMEMIRE LT
Buv, dmFEOFHIROKET —4 (KiR) OfHm & IZIE—FH L TnD, £,
MR EEE L H 2500 T, EENZ I T D Hulk O SEEIRE AR ) & FEH| O B
17 7 A VISEERV D RISV, IR R BIAARENIIKE L TR . Ttk b &,
L, KB, Yov, Nrar Py IAFOIRERY, IhbRBET—F &
[FIER DB & 5

Subsurface temperature in Asian cities; Tokyo, Osaka, Seoul, Bangkok, and
Jakarta were compared and analyzed to evaluate the effects of surface warming due to
urbanization. The magnitude of surface warming was largest in Tokyo (2.8 “C),
followed by Seoul (2.5 °C), Osaka (2.2 “C) Bangkok (1.8 “C) and then in Jakarta
(1.2 °C). The depth apart from steady thermal gradient shows the indicator of the time
starting the additional heat from urbanization, which was 140 m in Tokyo, 80 m in
Osaka, 50 m in Seoul, 50 m in Bangkok, and 40 m in Jakarta. These results agreed

with air temperature records in five cities during the last 100 years.
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B2 88
Effect of urbanization on subsurface temperature in Asia cities
(b) TR LR OBE (d) HeREislIEe FA & e T Ao 2
LRI 8 0 E A2 Karen Ann Jago-on 2 o 11 — .
HRERRKRERKE KERE
A EKIRIR A RFT
HD P Taniguchi et al,. 1999 KRDT 7k5£?1§3\¥ﬁ
DE;;(T : » Nt | Lo
15 17 19 il 17 19 21 23 25§

(apash-Siakwan ot ul, 1998

b5
G “‘S Taniguchi and Uemura
SR EER (2005)

WY 2R ot S shish o
ERT—4

R (Tokyo)
29 boreholes 1992/11~12 126-40m
(Dapaah-Siakwan & Kayane, 1995)
KR (Osaka) R{iﬁ o
37 boreholes 2003/10~11 47-465m 4
(Taniguchi & Uemura, 2005) Z%
V2)V (Souel) y
15 boreholes 1997/7~2002/7 498-968m M Pl ¢
(Kim, 2006)
7823% (Bangkok)
13 boreholes 2006/6 55-437m
(Taniguchi et al, 2006)
SxHhILE (Jakarta)
34 boreholes 2004/7 51-253m
(Delinom, 2006)
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KB :37 boreholes
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1822% (Bangkok): + 1.8 °C
SxhILE (Jakarta): +1.2°C

R AN ST HIRE
B (Tokyo): 140m
KBR (Osaka):80m
Yr9)L (Seoul): 50m
1822% (Bangkok): 50m
SxAILA (Jakarta):40m

EHHTOTEEHD

R (Tokyo)
2.96°C/100year R?=0.814

KBR (Osaka)
2.22°C/100year R2=0.695

SxhILB (Jakarta)
1.36°C/100year R?=0.700

VIl (Seoul)
2.39 °C/100year R?=0.582

732% (Bangkok)
1.64 °C/50year R2=0.631

Global warming 0.5~0.6/100year
(Hansen and Lebendeff, 1987)
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quthy Monyrath, 2 Yamano Makoto, * Hamamoto Hideki, ‘Kamioka Shin
!'Graduate School of Science and Technology, Chiba University, *Earthquake
Research Institute, Tokyo University, *Geological Survey of Japan, AIST, *
Graduate School of Engineering, Kyushu University

Preliminary Result of the Subsurface Temperature Measurement in
Bangkok

Bangkok, the capital city of the Kingdom of Thailand, is one of the mega cities
in ASEAN, the Association of South East Asia Nations. The city has been
developed considerably during the past few decades and at the same time it has
undergone a lot of environmental problems. Some of the problems this city is
facing now are groundwater related problems such as land subsidence,
groundwater pollution and, of course, surface warming owing to the urbanization.

It is widely known that climatic change is preserved in the subsurface
temperature profile. Therefore, we can detect how the climate has changed in the
past years by measuring the temperature profiles in boreholes. This method was
used in the field work in Bangkok from June 18" to 25", 2006. A total of 20
observation wells at 14 different locations were logged by using thermistor
thermometers with a resolution of 1/100°C. The depths of the wells vary from
100m to 250m, with one exceptional well which is as deep as 400m.

Besides, we deployed three long-term automatic temperature recorders in each
of three observation wells (#61, #17 and #108) at different locations. In addition,
temperature sensors were buried nearby the three wells in order to record long-term
soil temperature near the surface.

The preliminary results of the borehole temperature profiles are used to
interpret how the climate has changed and show the groundwater flow systems in

Bangkok city.
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TOT O NRE &I 5720 0 ERE T —F DEMHE
— i BB INAATBOE NENLER AT
Accumulation of climatological data compared to subsurface temperature in Asian cities
ICHINOSE, Toshiaki  National Institute for Environmental Studies

BAENR a7 ENZ2 P LE LT ZAIZOWTUIA MNR R/ T — 2 OINE 21D | 1987
ELED N a7 FIZEBT 2 AR EZ i Ch 5, £, dbDF = o~ A TIL 1951
FELBEO B E AF L TWDEN, K 4.5C/50 FE02MR ERERA N0, BE
NEE Ebihs,

BIBICOVWTTANRE /T — % OWEZED TV D, FlzIiXHEbIz 20Tk, 1950 4F
UUBeD HWEEZ TS L TWd, B TITEZEFELAZF L IR 2CH0FE0 L7 RA LD,

FEEIZOWT S — VN REGT T —Z OIUEZ D . BEIZ 1971 LI 11 im0 A Y
EEATLTWD, E0biFY UMz onTIL, 1907 ELUBEO A SE¥E % AT L=, B
TR LSCS0FD LA NHLENLD OO % ETIHIFEFEAE EH LT 2R, fF a3
AT ar bz 2.5C/N00FDEHNALIL, &V DITITED EFANRE LV, AT 4
TIX 1964 FELIERY 1.5°C/50 45, ¥ > B 3 o Tl 1973 F LUK 2°C/30 45, 4 v 7 7 Tix 1973
LR 1.5CROFED R R R LN D,

Meteorological data of Thailand are now collected by Kataoka. Especially daily averages in
points around Bangkok since 1987 are now analyzed. We found warming trend of around 4.5 deg C
per 50 years at Chiang Mai in northern Thailand and we need more precise examination to notify it.

Meteorological data of Taiwan are now collected by Bai. Monthly averages in Taipei since 1950
show warming trend of around 2 deg C per 50 years in both of summer and winter.

Data observed by Korean Meteorological Administration are now collected by Ichinose. Monthly
averages of 11 points since 1971 were cataloged. Data in Seoul since 1907 show warming trend of
around 1.5 deg C per 50 years in the former half of the 20 Century and no warming trend in the
latter half. Warming trend of around 2.5 deg C per 100 years is observed in Icheon and Incheon,

especially recent warming is significant.
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Accumulation of climatological data compared
to subsurface temperature in Asian cities

— iR
Toshiaki Ichinose
BSTATBOE N ENL B SE T

National Institute for Environmental Studies

20064 %
XHBHHICRITS
KR EH RO LR

Seoul 0®® Tokyo
Osaka  Nagoya
Taipei
M M 'I.
Bangkok ani’a
Global Warming
Jakarta

T — X DERRDL

Monthly average temperature data on

repiesentative station of each city Current work

Contact person

Tokyo Kumi KATAOKA 1876- Analyzing

Osaka 1883- Anal

Nagoya Kumi KATAOKA 1891- Analyzing

Seoul Toshiaki ICHINOSE 1907 Oct.- Analyzing
Bangkok Kumi KATAOKA 1951- before year 1950

Taip Yingjiu BAI 1897- Analyzing

Coliecting data

Jakarta  Toshiaki ICHINOSE not yet collected yearly average from 1866)
Manila Toshiaki ICHINOSE not yet collected Collecting data
Global Kumi KATAOKA 1850- (reliable 1900-) Analyzing

FETHREHUR DA FEHKRIROH

TOKYO, OSAKA, NAGOYA
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TAIPEI

TX01: monthly mean temperature (C)

T#04: monthiy highest temperature (C]

TH06: monthiy lowest temperature (C]

TX08: rmonthiy mean of daily highest temperature (C)
TX09: monthly mean of daily lowest ternperature (C)
special value -999 : data missing

1 TX04 TXO6 TXOB TXO9
278 73 208 143
T3 1 227 50 158 a0
466920189703 173 293 107 21.
466920189704 188 308 9.1 22
466920189705 247 365 167 29.
466920189706 26.7 35.6 208 30.
D I O | )
466920189708 27.4 353 233 32. §
466920189709 269 347 213 31. ¥ o Lo
466920189710 23.8 335 130 27.
466920189711 206 310 127 23.
466920189712 165 275 117 19, 2 1
466920189801 15.6 285 65 192
466920189802 162 27.2 33 196  2p +
466920189803 18.4 29.7 11.1 22. 1581

JAKARTA (only yearly average data)

Station Name : Jakarta Observatory
Data Source - Miristry of Envirortment, Irdonssia ; NOAA ; BMG
Surface temperature  Annual average
1868 225
1859 2608
1870 2567
1871 257
-] -y
1873 2585 .
1874 2562
1875 589
1876 2589
1877 2827 !
1878 2667
1878 258
1880 2566 o
1881 2815
1882 258
83 587 B
1884 m82
1885 26
1886 2800 .
1887 257 g -+ - L
B8 2822 T
1889 2642
1m0 579
181 2827
1892 26,04 5 +
1866 1886 1808 1926 1946 1965 fe8g

Summary

Tokyo
Seoul 0®®
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° L
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. ™ s v [ '
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Comparison of Surface Temperature Trends in Tokyo, Seoul, and Bangkok

Kumi Kataoka, National Institute for Environmental Studies

[ERo M I Z LD MTH DL DD, KT =7 b R ER T BT DRI DK
SHIINE 1900 itk ICEAE->CTRY, BB XZiEE 100 FRICEAL T, BHE
NIRRT —HNFEL TS, LNLenbHEfGE LT —X L TRbilTna
100 AW T — 24, BUTIEO TN Z T, BUAIH S OB BN FET D,
Bl ZE, HAEICBEL CidaiEZ 4 8], SraZlZBLChiaZs 2 B0 S B Eh ) iR
SNTWD,

AREERTIE, B, Yo, NrarzfREETHK[G8INH S OBED EL B
LB EOBIRDIRILE, H EKIRORN U REILIHEN 5, SHICKE T ZR
FTHHAEDIZIBT DR GBI M S DA E T,

BEORRET — X DIFER DB L OB IR I AT 52 L0 kD,
TBREEOT —& L alfe/a RS T —H oW1 D,

The first meteorological observations in study areas of this project began in around
1900, and the meteorological data approximately past 100 years are available.
However, there exist movements of observation stations as well as changes of
observation techniques, although they are sometime ignored and the data are treated
as continuous data. For example, four times movements in representative station of
Tokyo and twice movements in representative station of Bangkok are recognized.

In this presentation, current environmental situation and past station movements
about representative meteorological stations in Tokyo, Seoul, and Bangkok are
presented in addition to surface temperature trends of those stations. Furthermore,
distributions of meteorological observation stations around representative stations of
each city are shown.

By investigating past meteorological data and past station movements, surface
meteorological data that are comparable with subsurface environmental data will be

discussed.
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Comparison of Surface Temperature Trends
in Tokyo, Seoul, and Bangkok

FEASR

Kumi Kataoka
WA ITBUE ANE L REZEFT

National Institute for Environmental Studies
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(Japan Meteorological Agency, 2004)
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Sukhumvit (1951-1991)
(13" 44 N,100° 34" E)

Chaloemprakiet (1994 -)
(13" 44" N,100° 34" E)

4
4| Bang Na (1992,1903)
r (137 40" N,100° 36" E)

Movement of Bangkok Metropolis station (Latitudes and
longitudes of old stations are obtained by hearing)
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Thank you for your attentions

Meteorological Data used are from
« JMA (Japan Meteorological Agency)

« TMD (Thai Meteorological Department)

* KMA (Korea Meteorological Administration)

Kumi Kataoka
kataoka.kumi@nies.go.jp
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trends of total hours exposed to high temperature in
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*Worsening floods, subsidence and over extraction of groundwater in Metro Manila,
Philippines

"Fernando P. Siringan, Kelvin S. Rodolfo, *Romeo J acob, 3Enrique Macaspac, 'Janneli Lea Soria,
and 'Peter B. Zamora
'The Marine Science Institute, University of the Philippines, Diliman, Quezon City, 1101

Philippines

*Department of Earth and Environmental Sciences, University of Illinois at Chicago, Chicago, IL,

USA

3Coast and Geodetic Survey Department, National Mapping and Resource Information Authority,

Philippines

Rainy-season floods in the coastal towns of Metro Manila continue to increase in frequency,
magnitude, extent and duration. Doubtless, land cover changes and decreased capacities of
man-made and natural drainage systems contributed to this problem; however, a similar trend in
flooding due to high tide alone indicates that subsidence is occurring. Changes in high tide levels
since 1991, based on social surveys and re-leveling of benchmarks, indicate subsidence of several
centimeters per year, exceeding 10 cm/y in some places. Parallel trends of water abstraction
records and relative sea level rise documented by tide gage records indicate that groundwater
withdrawal is the main cause of subsidence. Lateral variation in the magnitude or rate of subsidence
appears to correlate as well to thickness of alluvial deposits and abundance of clay in the underlying
sequences. As groundwater continues to be overexploited by rapidly growing populations,
subsidence will persist and likely will accelerate, further worsening flooding. Ongoing
flood-mitigation projects have doubtful efficacy, and their life spans will be much less than
projected because subsidence has not been properly considered in their designs. Project RIHN 2-4
can contribute to refinement of spatio-temporal variation of subsidence and in formulation of
recommendations for mitigation measures.

192



The Philippine Islands N .

Worsening floods, subsidence and In 2005

: : Population - 87.9 M
over extraction of groundwater in P -
Metro Manila, Philippines Metro Manila i e
sea .
In 2005 \
IFernando P. Siringan, 2Kelvin S. Rodolfo, 3Romeo Population - 11.3 M
Jacob, 3Enrique Macaspac, 'Janneli Lea Soria, P =
and 'Peter B. Zamora —
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[ S
IThe Marine Science Institute, University of the Philippines, £ m.‘"_'%w
Diliman, Quezon City, 1101 Philippines e C (1 e
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Metro Manila

14 cities and 3
municipalities

636 km?2 or 0.2% of

country land but hosts i
12.9% of the country ity i
population R

Topographically, Metro Manila is composed of
coastal lowlands along its western side, a central plateau,
and alluvial lowlands on its eastern side.

Every year, 80% of the rains
come during the 6 rainy season months
(season of SW winds and typhoons)

1942 - high water levels inundated the
city for several days

N,
300.00
first widely recorded instance of serious 250,00
flooding - (Fano, 2000 in Bankoff, 2003) e
ooding ano, In BankorT, _ 20000 average rainfall,
H 1971-1997
. 515000 (PAGASA)
but in the past 40 years - flood frequency, £ 00,
depth, duration and coverage are '
increasing 50.00
0.00

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

month
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The SW winds that bring in much rain ..
! also piles up
N% seawater along
% the northeast
coast of the bay

E4 This increases
the high tide
level.

..which dams
the outgoing
flood waters.

]

i/
SW winds

B
]

But it has always been this way , so why
the worsening floods?

Worsening floods in Metro Manila is typically
attributed to insufficient drainage ...

drainage structures are outdated relative to
degree of urbanization ... some are century old

channel capacities decreased by...

encroachment of structures ...
river bed aggradation ... from sediments
and garbage

small rivers, estimated at 21 km, have
disappeared (Zoleta-Nantes, 2000) = converted
for housing or other uses

At present, flooding affects all areas of Metro
Manila, but some areas are more vulnerable
than others due to their location and height
relative to sea level.

About 20% of Metro Manila is desighated as
flood prone of which 59% suffer frequent and
longlasting inundation (MMDA in Bankoff,
2003).

Floods that now last
for months occur in...

and the Pateros-
Taguig-Muntinlupa
areas where floods are
due to elevated lake
levels during the rainy
season

But in CAMANAVA,
floods can be caused
by high tide alone...
but this was not so in
the past

Increase in highest tide, 1991-2002 (meters)

® Social survey sites (2002)

At Manila's South Harbor mean sea level rose at about
2 millimeters per year from 1902 to the early 1960's. . .
... then started rising ten times as fast. WHY?

Groundwater withdrawal!

7ML

27
However, JICA
(1992) asserted ¥ 2.6 1

&0
that subsidence I 600 g
due to 251 g
groundwater . r &
withdrawal is not £ 24 400 2
likely as the 2 E
aquifer system g 231 &
is comprised “ Feoo -2
predominantly by § 2.2 L 2

volcanic tuff.

9
22.1'

<20 million liters
0 Lper day (MLD)

2.
1900 1920 1940 1960 1980 2000

YEAR
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Average rate of
subsidence (in cm)
from 1978 to 2000

Magnitude of

subsidence (in

meters) from
1978 to 2000
from re-leveling
data (Jacob
2004)

4 { from re-leveling data
(Jacob 2004)

and Lake

al Plajp,

Alluyi
DePosifs

Piezometric Level
1951 (NHRC, 1991)

Piezometric Surface
2004 (CEST, 2004)

Metro Manila Water Demand
(JICA, 1992 and CEST, 2004)

+ 1,278 M3m in 1990 (7.9 million people)

- 361 M3m from groundwater
+ 328 M3m abstracted by private wells

+ 2,140 M3m in 2004 (10.2 million people)
- 680 M3m from groundwater
* 647 M3m abstracted by private wells

Annual recharge, given the land use and climatological
conditions in 1990, is estimated to be at 206 MCM
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Project design
assumes that
subsidence -

+is in the order of
a few millimeters
per year

that the rate is
relatively uniform
across

-will be even more
minimal in the
coming years

Valenzuela

Project plans
CAMANAVA P\leerpdike s top of new dike is 2.60 m above MLLW
Flood Control supposed to be at 2.25 m above
Project AR .

Study Area
Manila Bay

Proposed area of
coverage of
another flood
control project

Assumes that
subsidence has been
minimal in recent years
and will be in coming
years

Subsidence due to over extraction of
groundwater appears to be a major contributor
to the worsening floods in Metro Manila.

But this relationship is still poorly understood.

There is an urgent need to understand it better
so development of Metro Manila can be better
planned and implemented.

We would like to employ SAR interferometry
combined with GPS and Total Station re-leveling
of selected benchmarks in Metro Manila.
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Clue for solving problem from a cross-cutting view —A Case of Bangkok
Kazuya Suzuki  JICA Thailand Office
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I describe some view points for cross-cutting issues of this project based on recent Thai
governmental policy and its infrastructure development. In Bangkok, there are many impacts
to underground conditions, and we should consider like these impacts like construction of
sewage treatment plants, tentative flood storage facilities, progress of civil engineering
technology and so on. Also, I also reconfirm justification of our project from trend of JICA’s
activities. JICA sets four important development issues for Thailand and one of them is
“Development issues in maturing society”, one of which program is for environmental
management system. This shows that Thai government has strong interest for this issue and
has capability to reflect to their policy and implementation from results of this project. From
now on, we should consider next fiscal year’s plan, I recommend inviting Bangkok
Metropolitan Administration (BMA) for this project counterpart, as the same time, I also
recommend that we should consider how to make efficient logistic arrangement for each
survey in Bangkok.
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