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% A1 7 =51 % Fr (Central Research Institute of Electric
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2.2. 1 E# %25 % ¥ (Computer Science Facility)
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Predicting global warming

There is widespread concern that the advance of global
warming will greatly impact the global environment
through weather changes and other factors. In order to
predict changes in tropical cyclones and ocean currents
that accompany global warming, we have developed a
numerical model jointly with a research center in the US, §
and are working to better understand the global warming |
phenomenon, |

High-resolution atmospheric modeis (right panel: spatial
resolution £0-km mesh) allow us to trace changes in the
ameuns of vapor in the atmosphere (the white area in the
center of the panel) and predict tropical cyclones
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2.2.2 R EH# R K% ¥ (Seisnic Isolation & Buckling test

Facility)
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Reducing earthquake vibrations

By placing laminated rubber bearings made up of
rubber sheets and steel plates under a building, the
horizontal seismic force can be reduced to 1/3~
1/2 of the original effect. By using loading tests and
simulations to evaluate the behavior of seismic
isolation devices such as these, we are trying to
develop a new seismic isolation system.

We are also developing laminated rubber bsarings for 3~
dimensional seismic isolation system that will reduce vertical
earthquake response and horizantal.
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2.2.3 KA &%k KM (Large Scale Wave Test Facility)
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2.2.4 Rt #HE 5T E E (High-Speed Hydraulic Actuator
Testing System)
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2.2.5 3R GRE H %% 4 (High Temperature Rock Mechanics

Testing System)
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Loading System: Hydraulic Servo Type High Temperature Triaxial Cell
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2.2.6 K& KRR ¥ % %# (Large Boundary-Layered Vertical

Water Tunnel Facility)
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KB B AT 3R THRIHEAR R T 2ATA w8 2.2-1 #§ 2.2-2

PRw ©
KRk A
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EPR: ik th

BRI

TFARII

B R 2.2-10 XA KRR A%
Large boundary-layered vertical water tunnel facility

Schematic of the water turrel

(D|Underground Kesarsoir ‘/},")
Pump N

Upper Remervoir

Cantract ton

D
@
@} Vertical Tunnel

Spires

@ |Praining Valve

qp|Draining Chanuel .
(5| ¥aterfeed Pine g:)

Overfiow Pipe

fig. | Schematic of large boundary-layeved vertical water tunnel facility

Technical Specifivations

Test section ! 2.0mx2.Om Capacity of upper reservoir | 30m*
{Contraction section area ratio :9:} Turntable © ¢1.6m

Maximm flow raie @ 10 m'/sec.

B 2.2-1 KA KBRS



Table 3 A consideration between a wind tunnel Jand the water tumel

Wind Tunnel Water tunnel
Working fluid Air 7 Water
Tumne! type Suction Lype Gravitational draining type
Test section
Height # X Width W S X Bt 2uX2m
Length L 30m 10m
Max. flow velocity U, 20m/sec. 2. 5m/sec.
Reynolds number Re
Re = Jnertia force ,
Viscous force 6.6 X 10F 5.0%10°

Lt _un
TpUH v
v Kinematic viscosity 1.5X107% o¥/s [ 1.0X10% /s

{Dynamic viscosity u-Tensity p) | at a normal temperature | ar a normal temperature

Table 2 Various water tunnel of gravitational draining fype

Test section Max. flow rate | Max. f{low velocity
[a*/s] [m/s]
CRIEPI {Japan} 2m X 2m 10.0 2.5
ONERA-TH2 (France) 0. 45m X 0. 451 0.34 1.7
ONERA-TH3 (France) 0. 8w < 0. 8m 0.(42 0.065
Wright-Lab. (USA; 0.6lmxX0. 61m 0. 096 0.26

Example of flow visualization

Photo. 1 shows an  example of flow
visualization around the topographical
model. Fig.2 shows a vardation of flow
velocity aroumd the topographical model
estimated by PIV  (Particle lmaged
Yelocimetry).

Fig.2 Variationof flowvelocity around the
photo. 1 ; Flow visualization topographical model estimated by PIV
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2. 2.7 & # 3% 4 (Geotechnical Centrifuge)

Wi R 2.2-11 FioF - BRI EFEFELRAATEANL > £
RAER AL NFHETE - FLR BHFHATE - FRFZY
o flewBRBRERNA B A K FEA 1360m > m AR
Aok B A 200g(F3f8) AR A0 E A 100kg  RE FRARNH &
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Beneficial use of fly ash

We are working on ways to recycle fly ash from
coal-fired power plants and use it as a resource,
such as in concrete and artificial zeolite.

)

Water

Phasphate Awmonia

AT aepiee f e 3
somnped .\ A{’S(Wpt‘m

Hydrogen suifide

Shidge

bt Tate, A renionta

Artificial zeolite {picture jefti made from fly ash is effective in
adsorbing nitrogen, phosphorus and hydrogen sulfide. It can be
used to clean up eutrophic, enciosed water areas.
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2.3 MR AERK

1.

KR TFH R A2 A K E %R Hybrid Seismic Testing
System» BFR & &4 B TLRERES S BHEXRA
A S Z4REE > THAF 2 R+ (Real Size) BRERGEMEMIT
BZAE B ERAERA ARG LR RRBEAE T
B B 55 2 A AL SR AR S B

B RACr i Tk ¥ & A ¥ 6 kx ik (Stone Column) > #/ /1 R

s (Dynamic Compaction) - % #3224 B T » {26 B R B A
BF 85 o

B RABEFA ﬁ%i&iﬁzﬁa‘ P L BT Z B T ) do BRIBRE R AT R K

o AR B EAbK Y B pR st At A (RE 2.3-1) o 3% H TR
MESBES ﬁ@* AR T ELBAEZ
F32 > ol 2.3-2 o o

CBAREMERHZBFREBANA S & BB AR B F o 47T

ARy Ak 5 S o E*Jﬁ?ﬁﬁﬂﬁ-%ﬁ‘%TQQﬁ‘ A 4@ 2. 3-3
T kRARBHATOEAUBELTAT RAGHAKRER
MR REBERAMENNOHME  BAEEEBEIRBEZIFTE -

Creating plants with new traits

We have succeeded in creating a high iron content
crop by introducing a ferritin gene through artificial
gene recombination. We wili apply this technology to
produce heavy metal accumulators with modified
ferritin. They may help to clean up poliuted soil,

Ferritin is a protein that st :ru ri. We have introduced it into
tettuce (picture above) and anzivzed its DNA
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Isolating radioactive waste by a

multiple barrier system

We have been developing methods to dispose of

racmam ve wastes in deep geoclogical formations and

late them by a multiple barrier system to reduce the

se of radionuslides to the biosphere. We have

g the physical and chemical properties of
facilitate the design and

tion of a reasonables barrier system.

o | Dispesal tunnel :

Matsrial for burlal

Ritfeial Garrier
o BD0 e Buteer v

mate;
construs

Fioor irdshing
e

material. Whan it absorbs water,
its vorume becomes § to 17 times
greater. To use it as a buffer
material around radioactive waste
and/or a backfi: material for
While water is supplied Atter water ig supplied tunnels. we are studying to
identify its characteristics

Belore water is supplied
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(National Institute for Land and Infrastructure Management,
NILIM) & £ K# % #7 (Public Works Research Institute, PWRI) -
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B3 1-l REmRERARTAEE

3.1.1 B4t

BigmsRatmirn (REm) AT AXR2EFEFN
# B + (beautiful and safe national land) | > #F &k 13 F(&
2001 &) 4 81 BA BPRERBLER BEABBHMAR
PR Ao A4 kB ik > M AP ey R RIG SLATBUR A AR~ 2
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HoE 3. 1-2 5 ©
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Transport Systems)#) & & $1ikR# & °
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(2) Hm AR EHRE
FAMERAE RS REER Bl BRI EGEE
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3.2.1 M AKEXEE

FINRRE > MER RS L ERFMBHERE (TN B
W E St E BT RETE) ZRE TERS T HEsHE
AR EIAERE RITE ~ L2008 o) BRI E T ~ T s M) 3R
EMAAFRE -
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BEMREELTETRIBALIE EBELSE T % F (Coastal
Hydraulic Laboratory)»fﬁ%&&? By sk i@ (Wave Channels) = & #5 &
FRETRENTRE (£FBA 3.2-2) » HABwRIAINAKEE
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3.2.3 HREpia ik

R E BB EBRARL > EEQM4E 3. 2-2/ 7 B AL T
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(3) EBAZZXAAMER °
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3.2.4 3 + ¥5% £ (Earth Structure laboratory)

AFREBHMEBEARBIARE AEEZHFANLE - BE
THRBURLMETREE > ARATHERNEHilleoT:
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3) e TmEE: Kk 8mxE lnxd 3m ey £ 48 > HEKERE 16 4R
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BEAFLEE S R T RARAT A 23R8 kB 3. 2-5 Af
F
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Bt Rz @ anmETRE R&D REHMA - — T4
(general affairs)2ffi -4 E R &D#HM (BE -E#H LK T
#2) - B4 A4 0 53%% F A& T u(Incubation Center)
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[Departments] [Groups) [Teams]
R& Planning RED Plamning  |® Srategic Plaming (%% Auit£)
M R A (RSD %) @ Adninistration (F#H &%)
i @ Information Systems (F & #)
@ General Affairs & Environmental Activities (—#&M ¥#E%
WES)
| . @ Accounting (3t %-#&8)
General Affairs @ Pubic Relations (2% M)
(—fbest 46 FY) @ Personnel & Human Resources Development ({8 A&SM # % B4
-9
@ General Affairs (Fukoku) (—#xt:¥# (Fukoku) )
Building Design Construction @ Quality Assurance (&% #E%®)
Construction R&D Engineering @ Construction Systems (## % #)
GEZRED AL E D (kT 42)
New-Construction o leik'm:ng Material and Construction Engineering
) (BHREARLEWTIZ)
Technology ) . . )
W 624 3596 @ Foundation Englneel"lng (hetriz
@ Component Based Building Systems (Am%us % % #)
@ Acoustic Analysis (B 54%)
Planning Engineering |@ Earthquake & Fire Hazard Mitigation (3&®&X %)
(stEx4e) @ Historical Building Conservation (¥ ®k#t#)
@ Sustainable Urban Design & Planning (BT & B L %4 E)
Structural @ Structural Control (&#HiE#l)
?2::;?;;;;:?? Engineering @ Structural Safety Engineering ($#%2x42)
= (B#Ta) @ Design & Mechanics (33t fk4)
Earthquake Disaster |@ Earthquake Science & Engineering (GbE#M$R )
Prevention @ Risk Management & Mathematical Planning (/R 32 R ## 3t
CeEXERY)  |§)
Applied Engineering |@® Structural Dynamics (%)% #5#)
(BRATH) @ Geotechnical & Environmental Engineering (kKib@fisgrs)
@ Underground Geotechnical Engineering (3&.Lx.42)
] n i ) Infrastructura] |@ Earthquake Geotechnical Engineering Rz AT #2)
Director | | Civil Engineering R&D Engineering @ Material and Construction Engineering (MR f )
(%) (&4 RED £F1) (Kgtrgz) | Traffic and City Facilities (X@BRMHTEF)
Deputy Geotechnical @ Groundwater Engineering (3t& -k T#)
Director Enviroment @ Rock Engineering (%5 1.#)
(3lmi&) Engineering
(R#IRIF L)
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@ Soil,Water and Biosolids Treatment (3§ - AfeBEEAMR
Engineering RED Environmental %) )
(142 RRD #1F1) Technology @ Nature and Ecosystem (4 ’}Rﬁ.’iﬁr%)
CRHHE) @ Greenery Engineering (4 & T#)
@ Environmental Planning CE3g#$))
Information @ Facility Information Technology (¥ ##t%)
Technology @ Urban System Information Technology AT % #t 3% M#H%)
(Famst$) l
@ Building Services Engineering (ZE#ik# T 42)
Facility Engineering|@ Clean Air Engineering (¥ $%E & T $)
(AT 4) @ Electromagnetic Engineering (Eagdfsg T i)
| @ Life Cycle Analysis (£ 4B 4#)
[ Space Systems @ Space Engineering (KZEx#2)
B (REAH) @ Space Projects Planning (K E¥##%)
Fluid Engineering |@ Wind Engineering (&) T#2)
(Rars) @ Hydraulic Engineering (KA x42)
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Engineering @ Underground Development (& /&)
(kT #)
Nuclear @ Nuclear Power Engineering (A%#E142)
(#58) @ Deep Geotechnical Research (3 TFig#)
[@ Facility Management (% %3%)
Technology-Knowledge Experimental @ Structural & Material Testing (&5#&##3k8%)
H  Management Center Technology @ Fluid & Vibration Testing CGABGE $hik8%)
(oW EE P SH) (€353 2::9) @ Geotechnical Testing (At IR ikek)
| @ Environmental Testing CE3iksk)
Technology Promotion |@ Technology Transfer (di#i#k#$)
€72 29 @ Commissioned R&D Administration (Z%4x R&D #32)
project(etc) J
Incubaticn Center | ;
(B AP project(etc)
L
Innovation Center .
‘1 (B3 ) ! project(etc)

B 4. 2-1 KRB E BT R A e

& 4271 FAERBMARAE R ST AARRE

EVY 1985 1990 1995 | 2000 2001
BH(A) 268 333 356 366 324

R&D 2 FIFEE (46 M) 3.1 5.7 6.0 6. 4 6.1
“WRWD E (%A) 8.8 16.0 12.6 8.6 8.2

4.3 80 8m%E

BERME - BRUSAEZXAREZREIZ > B EFKRZIKE
HHAREZRER 1T BERE > HE &4 F % ¥ (Structural
Testing Laboratory) ~ % 3/ #& ¥ % % (Multipurpose Testing
Laboratory) ~ 3 &35z ¥ (Vibration Testing Laboratory) -~ &R
3#® % % (Wind Tunnel Testing Laboratory) » £ # 2% % (Rock
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Testing Laboratory) - %% % £ % % (Clean Room Laboratory) - #
% %% £ ¥ % % (Ultra—Clean Room Laboratory) - /K #| & & %
(Hydraulics Testing Laboratory) - & # % & ¥ (Acoustics
Laboratory) -~ 3% 35 4 # ¥ & % (Environmental Simulation
Laboratory) ~ 7k 3% & & % % (Water Environmental Testing
Laboratory) ~ £ 4 # §%: ¥ (Bioengineering Laboratory) ~ 1& %
% &% % (Cryogenics Laboratory) ~ XK & & 5 % (Fire Testing
Laboratory) - #. T # < 3 &% ¥ (Geotechnical Centrifuge
Laboratory) ~ 4k & # #| 3X & ¥ (Vibration Control Testing
Laboratory) - & # 3% 35 F % % (Electromagnetic Environment
Laboratory) - A FHBMAR A E LB LI EREHEN LT

4.3.1 8 HhEME

ARBEZSEHANLS BOXI AN ERRBAN)EEY (B
B 4.3-1) » EEEMAER & 4.3-1 Fim o B3 4%MEARET AT
£5 4 BaHUR S MG MmN 0 £ 5% 800kg/cn' R A K E
LRMER  TREDERLE Z#HRBAA T « 5 -100~300
THBRAEEHA% ETRAUMERBHEASELLHE 558
NEBJBBATHERR -

TELA 4.3-1 A E AL REAM
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£ 4.3-1 KA E e kBt T

A MTS1 MTS2 MTS3
FERN 450t 270t ; 50t
BE %% | 800kg/cm’ | 800kg/cm’ | 800kg/cm’
mIE ARG 0~3007C 2 -100~300°C
R R | ©300x800mm| O 100x200mm| D 50x100mm

4.3. 2 k&R E

AEHRBRERABEABEFBAN T BARRERRAG =4
ER$ s (BAR 4.3-2 ) > Hthd 8 &8 ikt (Actuator)
# Amxdm B P SR 0 IRAE AR B E R IRE 4 0 96 SR
HRALAEREIRERENRRRERREN  TA-—BREROEIM -

BRALIZZ#HERHS

4.3.3 T BECHMBRT

s (B8R 4.3-3) B M S s A Ao ol 5
LR A Ao A 2 ARGUME PR b R B M AR BU IR B & AT B
B AR A 6 R AT AT ) B B B A R — 3 B K
RS 5 (W BBA 43457 B M ARIRS & RiESLE N ik A
PG FIRE o R EB M T LBk 4.3-2 A7 o
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B3

AN

£4.3°2 HeoieE BE
E K| RS A
LRy B T,
T 5 FEEN -
ERER 3. 1lm | -
B KAk B 50g 15¢ |
RAIGE 300kg -
38 % - 40~400lz |

A3 A R ERTHERTRE

£EE TR A UAEER TR A LT @B IR %
MYULLZREHM BRANES R - THBEERET L Z A REK
5 RTREAR RN B ES  FTREER TN o s4T
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XHER B ERREA O E BRI o Ee BT E AR
EHEP C BERARE BNk —BEFHER > BT HBEHERE
30dB AT ©

4.3.5 BREBRAEHARE

ABARERFRECHREALTE BRETEPILEAMNES 5
BRBMB AN EFTAKRETENEHEERLEE FAH
E BT A0 > o BB A 4. 3-5 AT o

ETEARMGEEAUEME 100~200ke/m’ 982 & £ R4E3H > &
THEBHAM AEHREAH EAAL@RLBHEAEAERE > i
RETECRBIER -

Bh 430 ERMEARLBIRER

4.3.6 M2 Mg

HAKIR AT R AR R A BT B 1945 £ & £ 2002 £ 0k b4 R
83 B H % » 345 A BAES BT AR AT 0 K P 5L 1980~1986 4
MIAE & S ¥ 0 BB B KL RMAIN TR - £ 1008 £4
HABABARNEERERZE  REKFARAGIIHE 34 BHE
Fat BB B AR AR EAR ERA LG E 128 KR
FABITEE AREERARLDE B ZH BB R R ko
’FI
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4.3.6.1 R %X % A 3% (Flexible Submerged Breakwater)

REXMERAHR AL KB RIE FHELEREZBREE
MERR BARNEEAREORE  EHRIERTRERRL
FMEHWELNEER ERATHRREME N LRAEEARK
Rg A0 ER-—RIEBHEAMERBEBERR > THBHK
FRNK MARSAEETEE FA RRTARBEIEAKET o
EREME  B4EHFE mBAAE-

ALERCAN KRG HESR 2 RkiE O0n-BA 4.3-6 5REACK
BROBE B RBA RS ARRKEIRA > BBE BB RMARE RS
N

BARA4I6REX (RKR) BERER

4.3.6.2 Fimiu e Tk

YL R E M AR ERMATERERL - Bt
FREEAE B RERSHRA Tk S ARE EHE A
BARATEER R > BADES HEAL NS OB RE -

HEEAGRRBAAARED L B —HRARFENRYD B
—HAFTREDRABHA  BEANE L HE—RIBEL > w8
ROA3T Fme A5 R TE R I M ENE L ERREER
B o HOCRBR S RBET A QA LB R 0 T AR B ERE AR
ERBBARAREL  BREKRKI ke F 8% -
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B R 43T AR Tk

4.3.6.3 4 RALHIT A &

WP ARESERBEREEFRE  FloFRLOFFHERD
B MEMEAGERRRICMEE > EMERAFRR - Hib o F
KIERBR N = B B IRACHRMN AR U oA LIRS A HI R AR -

R T| AN BHR G A THMRA N F R 4TRIE
U HE RS HE T AER AT AT RRRER bl
TR AT kB 4.3-1 -
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4.3.6.42RBEEHILET ALK

BHEERIAEPIAZ BAMmELREDE > REERTH
TR¥E o g A o Bk FHKED &Aummﬁﬁé\%ﬂﬁﬁa%%’
FAARGHESRAXIER  AINAERTERRERIEE  ARA
AEZRZEARE ARGBERIA é%%% RiEdm o
MR THERZEBSEIT A% ot RET & 4 T8~ BERARS
ﬂ%*%%ﬁﬁ&%n Bk > wB A 4.3-8 Aw -

WA 438 2RI BT A
4.3.6.5 AEEE

ANBEZRAEH-ARBRIRT BMFTEAMHIIRTELEZ
ﬁ@°ém%Aﬁ RRBHRNZFAKELR FREANLHBAR

EFMEN  RREFARAT  IRERHE KREFHRAAAFFRE
Eﬁ

REZRZ BB AEAR LET AW XHA A KERUARHIK
RARHERARBLEAKRER L AR LI AR ETHANELERETEL
ZRS TTHEFHEERZIEE > 0B A 4.3-9 Fiw -




4.3.6.6 FARAAF TS

AR R AR R AR A R TARE T o K R LA R R
AARE TSI BB FMERMAE AR RBEAMAR B
HimsRd AHRRE  PRASHAE - B E SR E BN
AN BRAFREHRE -

4.4 HHRREH

S HAKRRBRR > S ERANAN  RETHAS X

REHRB L RERER A B -

1 23 A RERIMHA R BRE Y THEED LN UNHT S ikt
REFBE SR Gl B Bk HBAEFEHE ? B AAL RIS
ZEE: THERRT  BEWRNE, cEHAAANREREZ
FEAF 0 RAFR A AR 0 S AT R ey LS4

2. —MAER N R AEER 200 £ HRMIEETRAABLEL 4B
—MES RE-—HBEM LRERRRNZ - RE RAL AR
REEFRADER AR BAMNAY BM  BUF X AMHABH
SoBBETRERIS HAE-RERNE - BR ¥ AMLINE
WE KRR H L PRERAAULETIHIALIR
FREABAAMENKRT -

SEKEZRBEREMALE AL ECUERAR UM A RGMIE
MREL TREEEGH B HESF3IUAR - (2R AT LB
ERTELYT  FRMBNEANBEE BRGNS BRI BHET
EgiR BRALER®B, ) B BB ARBEBBTE L
B RBAALRMABERBAERBTIE  THEF b LZE &
AETBE R 7

4. FKREBRRAHBH T RBE M AT B THL RMEmIE Rl
RIFRET I ERNERELBANASEMNLZER - o
T BAER B R BT A S SRS BHE T MR T
BHREREEE T LRz
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18~ R R B FWRAMT T KEEHH &

S.IMEXRES Y

BAEZRBEAS L 921 W EAN T E 4 4 5N KA Richter
Scale)7.2 &hFAd K& (1995) > H & Ak B8 & im vy i & ML -
WEHERAAZWEREMEFTAT RO T LD SH R RRME
%2AR shib E A SR 6,400 A 0 40,092 A% BES

#3248, 412 8 B E S R4 340,000 A0 E ¥R EMITAEZ
““fﬁm%%%ﬁ% RALFF | 2B TRMB - EEEF2iE
WEEERE - AMBALEREZR S CHETIHPITHAEE
e HPEHEBRERTHAE > AR EAFLE LBy &
BEHZHME R Tobl B AHERAL RS RAW T

5. L1 X BILXTHE L Tt

REXEREZERBTRAAEN B4 TSR N Fatits
FPHRFHSHBL BB BEE THARDLESHERBHEAL - @
REBORG - ZRED  SAETHHEANLSRES  AHREF
ETELEHREN BBENENBAREHEH R »HhELEE
FEAAM A ¥ bReTER LS54E(Xo B A 5. 1-1 RPN S
B L o

WA EBGERRE R EGRAB LR EEWEmYE
AR B BT LR LR K 18R KA BLIFAT R L B 00 R AP
NERERZIAGACHYNRAANBREOEH - AF—ROHZ A
HETZ HT R P EE - LS AMFE B R 2RI (B 5. 1-2 -
. 1-3ATRIURET B L2 EY > A MRER(BBA 5. 1-4 7
) EREAEHRE BBLIWEREOART IO SR E
ERBERGTHFSAN  ERRBZHNREABLLE  RfA
REBBE ARG HTHBRAL HELENEA— R BROBTE
REELEKOIEAR  BAAZE2 - EAMARBRY  #70—W
MBEERBER-—FA BEERRESEARELMMT BT
FUERE - ERBRRABAETHALEER Y MER REARREE
ST - FRHAEE T ROAMSTZBKRIEGERE -
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B 5 1-1 bXeTE K eoni

B 5 1-2 % LU 8 sk B 5 1-3 % BBk
B2 Y EEREE

shoh R G EHMBEMNBRBEUR SR ABLGATHEX
MEERENRL LEFGERE T RLBT OEH - LR
MBA > BB EWEA R IRRACMBREBERAFYRL RAMA
ZEMEEL "THE 8K EABR(DHNAELSAER2INE)

i%@éﬁl@ﬁ’vz% 160mm - 7 M 44 2 % 2677 B iﬁ%ﬁl\.J 2k 89
’\i EZLRBATHALEREEBRHEE 250m UL B EBFHE
£ 40mm 2L k-

UERERMANE HHNRLEABHOETRHAR  AANCE
ABRAAR LA AT WwHITELAR R ABE - EERLBEANKRE
BERMABEHAEE MG BTG AR ABREMEE -

AR EERESL AARTPERFTUE L BARKFTELE
R XRTE R bR R N e BAHOEAARERS BEMESR
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BEWERME BEGEEAREAOFR DB LERNT REN
WHIEI R - B LER— ke A RRBRER - FLERAS T R EN
MERIEHBRE  BMEAMR PEY  BIEREAMREESR BL£E
RERHET ARFROBL BRAETBLL - BAFBRTR
AEEROFRAREL FTRAERBORGFREESRRELZNT
1

5.1.24=)I| B A BFwT b F ok 4E

PN B AT L RAMER WMol 6k BB E KR
BEE o L EE+ S RAERMN T HLEEHEART NEARY

CERBRERE ESO 10 2R BHLEFIEZIN0ELFT AR
FEBEANGE > RS TEREEEEAA B3 pP8LoiE &
R34 AT RE

BBRBHEE ERB OB RAFMESE TR R £
W EREAGCHERNTREL A (B R 5.1-5 Axw) > EAMEH
BT AR S ER  RENE RG> MBS P ORRELWF
B P o

ERBANBRS R BITHREE L BRRPHA L K TR
AR SHERNE AR EBWFTEFE(WBE 5. 1-6 A7) #
AWM IE TR BIEAA R RR RS A ABRY A
BREMESRBHESLSEN TERETHRE TR - SHBAEY

B 5. 1-5 A#biasksbifst® 5. 1-64=) B A FuTi ik B4 42

EERREI RN E 0 T HAE R B SR G RTHA LD K
ERUHELBZA -
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WREABE HNBATBETHERARGELA TR 4
TAEFRGD L AL LIE S EL  RAERKERLS Y
Bt EHREERBREHRIINRG AN E—HE
BEAEHEREONG  THRETHRRREAITARG— 0 B
B RTRME—AE RFOTHRHMEBE (R A 5. 1-THR) o B4
EEEWERFMAEANIDEERE S wEHAXBL A= E
ZHRBTRRBENRLES G TUBRACEANEAREMNE
Fhe AL IR AE > BRIFEMER - KRR ISR EHERL
BWEEWEZERME

B 5. 1-T i B2 TiE2E R

BALLH K EH GBI ® > THERMNAAEB LI ELR
ErEMMZERAZ BT AR ELARRN IR Y O LRE
AorwHRERMLEZIHFES PRI RTEYERNL S 2L B A
BABSZMEAAMTERNNBREER S ABMCAAMIXE
BR - ELRYREZ RRAAT KEBMALPHARSHEER
MERNGFARRE - MIEL ) TUES B RY @HNEGELE T
RER BRI ERRLEBT LRI L FEHFEZARKKH
B RARMYFE R ARHELE 2 F L2 TR RIE RE®S
B E AT EBE R R A AREL TE (B A 5.1-8+5.1-9
Fim) s RLEN > £#EMBLEETHE > AERERRH THY
BT E—ABERHATEMR TR IR R SR B EHE
BFRANEEEMBIRD M -
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- T RN

B 5. 1-8 =& 2T hif & B 5.1-9 )

EEHEH

BB HkE
ESLE Rl g
5. 1.3 AB K&

BB RASRISHY P B8 & M 2 AL s Mg 4 24 & 3911
wR o EEERA 1991 AR 4@ 5. 1-10 A~ o HAREE 1955 # B
WRATREARAE N 1998 F 21 B 199 S TH M %18
EBRAF - RBARME > MR ERGHIE

BB AMEHE 290 45 1. 122n 82 EMEAMB L OMIE » &
B 5. 1-11 p77 - 2éMk At 127 4% e AR RBEME SR > M
FTHFBARAMEBOE 6 AR R &5 1-1 A o

Gl

B 5.1-10 BE X4 B 5. 1-11 e REEME
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#5.1-1 B RAGEAER A 43t

BB B = A4 #E
BB (a) Rkt 775, 000m’
WEE 31, 000t
XS 5] (b) ;
P 676, 000m
EX-N (c) ap s 48, 000t
@t () skt 60, 000t
B P AT 22 (e) Eapey 88, 000t
- 1,431, 000w’
43t
A 227, 00t

(D #% (e) HMMH 2 W5 KA

5.2 KARH 236 F K A3 4 :

12 A 17T B REFTHIRRREAHIELHFE " AL THHT
KERE A e EMEM T — TBOERIE AR N7 ER
ik EHBOAMB R T MRS ARG EROEE Y
Ao ~RRTERBERERSEHR —MAFBARREHRE
(Chulalongkorn University) & Dr. Wanchai Teparaksa : #-%|i&
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BLEAS A2 WEREHRERENE - ZAEBEETRERK L
A18 B#A TAHTHTAMA, e BEHERBINEL -

B F A BT HAR AR R AR L e R B 6930 Bk AR
VUEREREM GBS ITR R S HUR & E s B R
ST BB EIA PANAEFENERTEME
¥ BLFERBAFREIEGORETREEVHERONE

FEHETAEZMSEHH4H L LG 2o ERAFRER
BEEF - BN 200353 A 16 B~23 BB ATA - RIREME
% 3 B Rokim3E(The 3 World Water Forum)# M AB T2 €
5o BHEZmEEEAS 3 BERRAKHEBE B AR Fe Session—
"Regional groundwater issues of the urban areas developed on
lowland" ¥ 2 /H % - RAARLERBRTHRRIEBEEHBAEAR
"Groundwater Problems in Taipei" > #%&& B AL A 2003 F 3
A188TFF-

PRAFTHTAPAEFAT ¢ 4712 A 18 8 £ KRBT Gt
TFRWBBRIA TR G S BB AR B AT KRE LS
R EM P T ARRBREA ARG b AT EINEA
54 (1993) 6 AaAmZ £RIH > LA ZBHAKRE - BEHLR VL
BTATAZIEN ERELEEERIHA - ABRTRELBEY
EWTAME T AKERAREE & URB AT REREZS
A BREARAREGME2IRIT OBLRRETE -

Tz R B X AR T KT T RBE A ER - F
FL BBAZN HREBANTFELELBELOTAMAE Wk
MEG L~ b EAERET > AN HRFHPHR TR L #£8 KR
HuH R T RKERB TR ARG ¥R TKAAEE
WA - BEAB AT RBBLHERBFIR AR HERRY
WMTFKRERARTOZIITEREE RGBS -

5.2.1 #FeWX

ERHBERBXBEFHRRFR T AP LFEMELLT
(1) KRFREBIT ABBREX 2R
(2) BERBRFRET KRR EZ 43104
(3) AAKERABRGFWRF KIRF R LR T R A EH BT
(4) T AKBIAFER - MERZHARE
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(5) # BT ALY & B X 240 B 1 55 308 U ra TR

(6) HiELikz T ARIREHREH

(T) 3T ARA b A 5 SR A b 2 R A% R LT 1E 23T 45
LB XZ EREAEFHEAUT &0

5.2.1.1 KIRFR b T AR ZHA

A AeE Bk & &4 Newjack 6981 B 088 ~ KIR K2 RETR AT
MAZH S ARTIRLERERGZBHEH EHRELERNTE
Eﬂﬁ(%)%ﬁ%ﬁ%ﬁm%ﬁ%ﬁm%zwftm¥ﬁ%ﬁﬁT
KB R ZEE | B T ARBEEARTHREG, FARETHT
KiaEAREE G AR EHZ— KB BR TRREH BT
SRR AR BT AEEER S - BRARGABEHIEES
Bh% o RS HL B AR A AL TR T X AR5 T AR
HMERZBRATEREZHEEAZZEMN -

5.2.2. 2 MEAR TR TKE FZ &t a4

AXHAHZEREETELRAPOMFLE - ~(KR) FEE
*@ﬁﬂﬂ%?%%$&8$%g(ﬁ)m39%% X F 4 KR
FE B 60 ERATEMRFT KIBAER  TAMMBEA > L5
REEREFERR (283 EEm A TRHMTIEERVE - A

B eHARTEBE T AMOME > AX G2 T E4K
K IEIAEE - dKEERKA A REPBBRAMEZ S, &K
HEERT ARG ER - G0N ERBR > BRI FHAMT B
BRI EZ R E A LTS AR 2T AREERBHENE
B R BRI T KA A B Y T - ERBIRH K
RJEBEF B - 7)) R B R X M T R % B BRI M RIR
TR IE ZFER B S BEANBE -

5.2.2. 3 MAKHER S BEHARTRZE T KZAHBRL

AXEAHENRKEILR2ROTERIARRTIRERER
HZEH R X PREABAUARTERLE AHH F 2T KHER
/)xl.éfl;l%\ﬁééﬁmn%%/ Roo B R A IR KB R %_)A%')HéithTﬂ(z
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LB AR EHAYBEE - AXUBKRESHER  AERAR
AREFEEBZHTRAEHHBASB & RITUSHBRA THBESL
WA T RAT A Z RN - X P MRS F ik, o4 1997 §
30 T TERAKESZMEEZ RAKREREZBEARTZRERE
BERBMERAGERSZEMMA - R EZXEM A Eili
TARREAREZ AR E N

5.2.2.4 T ARBIHME - MEMZIAR

AXVEEABRRIERSZHFR-FAREGE R () 98 Ef
BB e X PRAALIMMT R M T RZBILARFTHTRKEZER
FARE - b Fk—E@E BT ALHEROBH TR -
AR RAHFH OB T ARARLER T2 FHMEER R BITE
HEHZTHREN - BAU RS BITBARZERRE (PREB
2) BFtids (PMEER) LRR ERLBRTMBETZIRE
& 0 BsbinEEFR % 2 Freundlich R F R4t » s E LS
B ZHFE  ER BB - REBALREAS RSN T AR
i Freundlich R E¥ $ B4 FE B4R F oMb LIkt
I E AR R B FIL T4 E R eaeFH] -

5.2.2.5 X ERMT AL BH B £ Z AT HF&HBITBRARA

AXVEHEBRBRRKERERGFTHEFARXRRZIERG T
N3 8] o A AR IR T ALtk 3 85 00 1 S 30 F KL BB AT 69 B EAT I
Fa ARSI B R B 5 AT KA S ey 530 B L ra
RMZEMAMN BAWERGF i LB ERELE BERRT
DA FET R ARG T R G ey B2 UL F - it E iE
FIM T K H IEEARIE T R BRI BZ RARSL -

5.2.2. 0 AT A Z T RAHBREHREH

AXAEH B R FE LR R AEEARE T RRHERD
ERERFOANFALZRRETEH () MEFEIFOMS - X
PHRER T ETTHBE LG A B R RS B3R — B Eey
BRI HVFH LI NENNTIRGAUALEIERL - A%
T RE R BARET 5K BRI LA HT KRS B Bk
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Bz BE RO IALE B ENF KRR TS T AR
BRI T KRS T QB E BT e94E LB BB KR 67T st
S RENRT IS LR PR BRI HE
IoEREAR M 24K RIEK & S RoK M F 3G o AR o BN EAT
HEHS M EFRAREHE R BB LEL LT INE B
BB T kit & % K%1E -

5.2.2.T b F ki AW Bkl 2 AR M FILIG 16

AXEHFHFAARENRE S - H LY - HLERKTRMAE
NE R — o P IR A AR E AR T KA B3] e A s A
ZUMe o AT P ERAMT KA B E A R R BB EKE
BEETRALLZ o ULTAE AR Flap it T B R it
BRMTAMLEAFLOEE - it RiT40 T AM LA TR
ZEANERELD GBI L BREE AR N ERLRE
A

5.2.3 WX

WRHB XL E LM T

(1) e RAMAEE 3 EHERKEHR
(2) FAaRAe

(3) KRz TFAMH

(4) L/ b TAMA

(5) && EART B ZHTF KRR

(6) &bz TFAMA

() BBz TFiMMA

(8) ARz FKMA

LB XZ ERATRLEN AT &0
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AXEREIEERKERFHAHHRRBEE - X FRE
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KIIBME Wk~ KBRS E KHF KA ETE LB
G AN ARG ERRR P RAKCHEARLEE ~ EG
A= EE -

5.2.3. 2 A RARYE

AXAME M E kARSI REA LA AE TRITRE
M EHF o AR IR AL T AR R Z A XA in X A
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(2) EHEL BT AL 248 M PAARLH K
W F KA AR TR
Wk TE
BAKITE
T KRR Tk
BH SRR E T REEY ARG ZRERER
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5.2.3.3 KRZ W TAME

AXVEHBKBRIFLARE P Lipd 8t Bk AsbBob B IE %
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5.2.3.5 £ F B4 T B 36T ARMMA
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AXMEARDALERAHBLERTRFK aARAGE
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