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Keywords: Floods

Messenger Name Jin Jiang Lin
"Water Voice" collection date October 10, 2002
Country / Region / Area Taiwan / Pingtong
Voice Sender's Age Adult

Voice Sender's Gender Male

Voice Sender's Occupation Public officer

Title : AR AR E!

HREMN = REKTFEFA=ZpZ LB ST 52 8B —
BRTAAMGHREREKOFEEIARKREVERIATRE L NE
BT A RKKB ARG KOER T ARG AHKRE £ BERE
i R E T HER T KR A B AR

HRA-LEHEEUALHFRH T RRKEHAAMBEHEREAL S
WABERIAAET A E T ERAMMESH R BB RETF,EL K
FAMRBGIFAERS — S ARDBRE THAG AL —F
R S S S

Lin-bian, an area surrounded by water on three sides with one-third of
its land normally below sea level, is under constant threat of floods with
the most severe ones happening during the period from a few days before
till after the first and the fifteenth day of each lunar month, causing great
inconveniences, even damages to the lives of local residents and the tap
water source in this area. Living in the shadow of floods has heightened the
fear of water bodies among locals and distorted their relationship with
natural waters.

Thanks to recent efforts of community reconstruction advocates, Lin-bian
residents are now starting to participate in water activities and relevant
environmental re-engineering projects in their hometown. The success of
these projects is far beyond expectation! It is hoped that more people will
visit the place, learn about it, and join the effort to create a beautiful,
high-quality water world of Lin-bian.
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Keywords: Urbanization

Messenger Name Jin Jiang Lin
"Water Voice" collection date Jun 25, 2002
Country / Region / Area Taiwan / Taipei
Voice Sender's Age Adult

Voice Sender's Gender Male

Voice Sender's Occupation Student

Title : #LK ey F 1!

AR HHE—Kef AR RREBAFEAYN MEFKROEELE R
TEERERTE AN TR BB ELEHELAETIHTAE
Lo de s TR R faSrAe — ARG A o R0 —H ARG
RENEHHEBZEKBEBRGTHNRE - ERABNKRBHS
HAER T - BB TABRE oA TR LR R AN KBET
TN BAMEWERR  EREKT - HFT > ABMHBEHRATR
THZEHN  EPARALAZHETAER > £ EIERAER - FaER
ARBEHfo T a4k -

Flood was a rare event for older generations. As the times change and the
demand for land rises due to urbanization, many buildings are now
invading river waterways. Today, riverside buildings are commonplace,
and the residents of these buildings are getting used to the routines of
cleaning up the mud and dirt left behind by the floodwater after every
heavy rain. The original watercourses are now occupied. During torrential
rains, the quickly increasing rainfall has nowhere else to go but to run off
the course and flood into local residences. It is true that economic
development has brought us many conveniences, but it should never have
been done at the expense of nature. It is only when we learn to respect the
laws of nature will we be able to live peacefully together with the natural
environment.
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Keywords: Floods

Messenger Name Jin Jiang Lin
"“Water Voice" collection date May 28, 2002
Country / Region / Area Taiwan /Taipei
Voice Sender's Age Adult

Voice Sender's Gender Male

Voice Sender's Occupation Public Officer

Title : Bt BLIR K 3% 56

SR EBAXFES T SRy R T8&EH |, (superdike)
A BRI L S EIRTE - EERMRH AR BBEI ik
B sl S AKBIAMARNERGEY c AEBANTHERS TEH
Ry E » ATERHE B E AT ERRESH T EHTREE
4o R ERBEWZ LM Bh TRERHHHER, » TH—K
HPHERR  BRTHEENEAE - MAORER TR B RT
KR AEFEEM&AL RERFAMBERAREZA

LT Bk A ~ WE R ~ T A BRI ITIR Y E RIEH
MR RKEARG > ™S EE BT E T 0 e R RA
ST @ HR4E B BEMIRY  AEBER LB R — 2 BK#
K5 e 12T B AR Bt A BABEAR R AR KRR
LERIBAREEE S FHROAERGERBRAZE > BRTHES &
IR o

Green dike is also called the “high-standard dike” or “super dike” in
Japan, referring to the dike form in which the entire dike area is lifted to the
dike top level, so that in the event that floodwater goes beyond the planned
flood level the water will only overflow but the dike will not burst. The dike
also encompasses the needs of urban development and the construction of
disaster shelters, making it a multi-functional dike structure that not only
alleviates floods and disasters, but also enhances urban landscape and
coordinates urban planning. The gentle back slope of these green dikes is
called the “super dike special zone” and can be used for general urban
planning including the construction of residential/office buildings and
manufacturing plants or for waterfront landscaping for recreational or
viewing purposes, which will increase the living spaces of local residents.

There is great similarity in hydrological features, geological conditions,
river surroundings, and dike requirements between the rivers of Taiwan
and those of Japan. Also, most of the river coasts in Taiwan are slanting
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towards the valley due to alleviation. With conventional dikes, which tend to
enclose riverside areas and turn them into basins where floodwaters can be
effectively contained but on the flip side the extra water in the city will not be
easily drained. To improve flood drainage and prevent flood damages, the
Japanese super dike projects that successfully integrate flood control,
landscaping, and architecture concepts may be the best examples that we can
learn after.
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Keywords: Floods

Messenger Name Jin Jiang Lin
"Water Voice" collection date March 21, 2002
Country / Region / Area Taiwan / Taipei
Voice Sender's Age Adult

Voice Sender's Gender Male

Voice Sender's Occupation Public officer

Title : BX 2B R EHHE  RAALTLE
fz?x@WAKEﬁ-%' ) BMRFHRRIT SREAMEBES ML

GREEN  SERAMGEMD T0E  HEL “E@kauW
EERAEA - 3P AR A RN D Rk
Bk,  BRERIEOEATHALEREZ  £:18 m&*m@’u&w
BRI TAESEA c EERS éﬂﬁ%ﬁg'mﬁi% oy~ M
B EBA B ARR kAR BREK - RMEH (F2 - BH &
W HMEEA) &&@&1¢¥ﬂ%m% 3t 4 B R 3 B HUR 8 SR
o BOEEETNAREANID  HELLETREBRHE > B T4
Sl 89hE > FAHTR -

Flood and waterlog mitigation consists of three continuous stages of
pre-warning, rescue, and post-event treatment, and when relevant tasks at
each stage are performed at “zero time lag”, the damages can be reduced to
minimum. This is particularly true with the pre-warning stage since “with
each additional preparation effort made, the damage of the disaster is
reduced a little.” Therefore, it is necessary to establish a comprehensive basic
data collection mechanism and to issue pre-warnings as early as possible
through communications and information networks. Government’s effort
alone is not enough to guarantee a disaster prevention system that is sound
and of high mobility. The involvement of schools, private sectors (security,
communications, information, press and media), and mutual-help
organizations at local communities, the use of leading-edge information and
communications technologies, and the construction of the National
Information Infrastructure (NII) are all necessary ingredients of a powerful
disaster pre-warning and prevention network.

by 2-9



Rkt 5

Keywords: Floods

Messenger Name Jin Jiang Lin
"Water Voice" collection date May 2, 2002
Country / Region / Area Taiwan / Taipei
Voice Sender's Age Adult

Voice Sender's Gender Male

Voice Sender's Occupation Researcher

Title : ZR7 Bt Rk

AAFTFE - BAFRGEANEARE - BT B AL LR
LBy o M BT AT K AT R B b K 3 A AEHRAE ST o AR &Y
MK TFAERIAKS FHKEN  BABMAKFTKESHNH - Ui &
ek FHEA - B RS EBREFEREBEREL LEER
KEMB > BRI E N MR THEK -
BEGATHRRGS  HAAh L s FRAKETREACHL > Bibprg
BERABRITEE FEABRS > AFXERTLEHEUABBRHAK - R T
AEPKERERG EIE - BEAM  AEABREAREERAZRK
Mgk e FEL  BRRALELBMAK S BB FEOPRE £—
AT EEORTH AN E - AARLEROEEHAHE  FRERE
RERBEAMLARESE - TERAKAES  RBREI S HEKE @
HR MR BY -

Excessive exploitation on the waterfront in urban areas is becoming an

issue of great concern. Many cities are surrounded by concrete walls to
prevent flood damages and rely totally on pump stations to help divert
water from the rainfall drains into river channels. However, urban rainfall
drains and pump stations are highly susceptible to heavy rains because
these gutters can easily silt up or subside during rains and pump stations if
wrongly operated or poorly maintained will cause the water level to rise
too quickly in rain. Either situation can easily turn into a flood.
The old urban flood prevention concept is to allow the water in the premise
of one’s home to drain into adjacent areas. As a result, people would raise
the foundation of their house or install an emergency motor to drain the
floodwater out of their homes. This however could greatly increase the
burden of public drainage facilities in urban cities. Hence, when there is a
rain, there is a flooded lowland housing. Such a drainage concept that
disregards the roles of soil in water conservation, diffusion, and storage is
not ecological friendly at all. The most recent flood prevention strategy in
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the U.S. and Europe is to require the foundations of buildings and residential
communities to perform the function of rainwater infiltration into ground and
storage in order to absorb certain amount of floodwater as an alternative
measure for flood control.
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Keywords: Floods

Messenger Name Jm Jlanng )
"Water Voice" collection date January 24, 2002
Country /egion / Area Taiwan / Taipei:
Voice Sender's Age Adult

Voice Sender's Gender Female

Voice Sender's Occupation Researcher

Title : # X 4%k

LEEWERROABREY  YBBRXIRRGHBERERET SR 4LG#
AFHERBLR mMEARNREER 240 KRBT B R4 X2
REpGMAMME BT E - #H1E S0 AFEHhEES
ARG ERNRRYH S BRYVERERNTM T B REAEA
FRBELENE R MTEBNASEN L EREFE > AARBUT M
BB BRI CEELE > FH E TR ABIRG B o

Throughout the course of development, Taiwan has undergone many
natural disasters and suffered huge losses in human lives and properties as
a result. However, since the domestic disaster management system is yet to
mature, with the Construction Code lacking relevant regulations on
disaster prevention, the Government has always played a major role in the
disaster control, compensation, and rescue. From the standpoint of risk
sharing and resource allocation efficiency, and in term of fairness, the
Government should not bear the burden of all the losses from natural
disasters. Therefore, some form of public-private cooperation is desirable
for the establishment of a disaster insurance system to help release the
Government of some financial pressure, and to enhance social and
economic stability and reduce damages and losses from natural disasters.
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Keywords: Floods

Messenger Name Jin Jiang Lin
"Water Voice" collection date September 20, 2001
Country / Region / Area Taiwan / Taipei
Voice Sender's Age Adult

Voice Sender's Gender Male

Voice Sender's Occupation Professor

Title : REBEHEE FIad KET

K #MEBREDR IR AP HEROAK ARERBE RN
K> BRAARFREAFELENH RBONS  RAE A KIRT AL
BREBE -flho REEAHEKIFROBL BBRB KA THER
BRI R BRILEM S EHA » BRIEAS ERLENER - S TRERAD
REE FRBMTALBAGTREE REBE—EZOFRE UK~
W TRAKSY T R FRESHATMING P THEE R EKE
ERE MAREBETRALGEE - F—F @ BERELBRETHRE
ke AFREET - RBGEE SRR PIARBIHEE - WP ABKF
KA A F G RAK ©

The Taipei metropolitan area just suffered a flood that for many of its
residents was the worst they had ever seen in their entire life. Building
dikes is no longer sufficient for prevention of future floods. Hence, the
Government and the public should both develop the concepts of
non-structural flood control and flood resistant city development. For
example, the people should understand how to use insurance policies to
divert flood risks, while the Government should strengthen zoned land use
to reduce the use of high-risk lands. In urban planning, flood prevention
concepts and measures should be incorporated, which should include
planning for flood retention areas for each land section taking into account
its probability of flood occurrence, and using diversion and retention
methods to allow flood peaks to spread over various midstream and
downstream sections to reduce the amount of stream flow and minimize
the occurrences of urban floods. Also, to tackle flood problem at its root,
the National Land Plan should designate venerable, sensitive lands as
development restriction area to avoid excessive exploitation and to reduce
the likelihood of water disasters.

P 2-12



bifE SRR K
Jrat - 8

“Water Voice”

Keywords: Floods

Messenger Name Jin Jiang Lin
"Water Voice" collection date October 8, 2001
Country / Region / Area Taiwan / Taipei
Voice Sender's Age Adult

Voice Sender's Gender Male

Voice Sender's Gecupauon Other

Title : MFARERBESILEE

BAMBAZTRAFRERL R ESLHESRYBEREET > CLELY
%ﬁ@%%ﬁﬁ%%i%@?°M&%ﬁﬁ%%s%&%’ﬁ%hﬁﬂ
FRIME > KA CHBERABLERIERETHELEREMNTE - L
ERABATUAEITEREOE —HEL  LHEERAIHE - At
RACEHLEERHRRER AN TRBAH Kyt Rt H
B R G RO T RS - R -

Flood problem is the biggest damage Typhoon Nari has created to the
Taipei Metropolis in its wake, and is also the main contributor to the price
fluctuations of Taipei housing. Many of the riverside estates overlooking
the river landscape that developers had been actively promoting saw the
biggest drop in prices, especially the first row of the houses with a
panoramic river view. Therefore, many developers are now shifting their
focus of promotion from previous river views to flood prevention
measures. It is expected that at least for the time being real estate
developers will continue to strengthen the electrical and mechanical
equipment as well as flood control measures of various buildings.
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“Water Voice”

Keywords: Sanitation

Messenger Name Jin Jiang Lin
"Water Voice" collection date Jun 12, 2002
Country / Region / Area Taiwan / Taipei
Voice Sender's Age Adult

Vnice Sender's Gender Male

Yoice dender's Occupauon Other

Title : Bk B8HyL B

SEEEDBETFERIRAORTE > TN % ZRIBARE > KEHK
RR PREFALRIF EREE - AT RHOTERE > RAH
GILBFHAKEREEMEBERGEE MHKEHARRE 2K
FROER - EEFHBEREHT > TN AEREE LR %L -
fet kR F a4 > KERERPMEREZPE - AMRAKeheFH] -
BRAGKBER s By Fay sk  HKESGHLEERRARE
B AKEGRRABREHNRLR - WHFAERARNFREKY YRR
ARFMFEHRSF -

Taiwan suffered its worst drought in decades this year (2002), with many
rivers drying up and serious reservoir storage insufficiency. The Central
Government even established a Drought Control Taskforce in response.
Drastic climate changes are not only a serious threat to the management of
water resources but also bear negative effects on the quality of water. With
normal precipitation, the water quality in rivers can stay rather consistent.
Floods and droughts however can exert significant impact on water quality.
For instance, water rationing during drought seasons can cause tap water
pressure to drop and the intermittent water supply rationed by region and
by time slot can adversely affect water hygiene in the pipeline, raising
turbidity levels in water. Hence, water purifier is necessary to ensure the
best water quality and help guard against droughts.
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“Water Voice"

Kevwords: Sanitation

Messenger Name Jin Jiang Lin
"Water Voice" collection date Jun 7, 2002
Country / Region / Area Taiwan / Kaoshiung
Voice Sender's Age Adult
Voice Sender's Gender Male

* Voice Sender's Oceupation Researcher

Title : B R4KKRE

LR BAEH A RKKE-—EAHRIAMIEE, KE A, R
KR, KR IEA R G E KRB AR E, HUT B ATHEARZ S KR
KE, B KRBEBEZAE RMLR PRI KERASEKE
BREER, BH B, RbE AEHR, kA A P32 K
W, BRAKBAEHF BATMAERKENRT, A KERELE
FERENF P 3% Z 3%, ARSI BPZ 33K

Tap water quality has always been a matter of great concern among
people in Southern Taiwan. Water quality depends on a variety of factors,
most notably water source, treatment measures, and transmission/storage
facilities. The Government is actively working to improve water source
quality and treatment procedure. However, water pipelines and water
towers at user end are often not to be easily controlled by the Government
because of their high complexity, yet they constitute a major factor to the
result of water quality improvement. Therefore, some sort of subsidies for
user-end purification equipment is desirable. In other words, water supply
corporations will only need to maintain its current operation performance
and water quality, while the extra water improvement funding should be
used for user-end equipment installation in order to achieve immediate
results.
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"Water Voice”

Keywords: Groundwater

Messenger Name Jin Jiang Lin
"Water Voice" collection date Jun 10, 2002
Country / Region / Area Taiwan / Taipei
Voice Sender's Age Adult

Voice Sender's Gender Male

Yoice Satider's Lrecupation Gther

Title : W TFARKERLSEMNA

WRTFrEMT KRR ZRHGMA T RKERSEMSER > R
G TR AZIE - B KERGABR > BRI AFIIKAE i
AFYOKER S R K F ERAKIAER > BP MUK B R AT Koy Xk
7 B KEALERKESK > BEEWT K EREEKATK
BEERMOBMARXEEEITHRKERERT K -

Land subsidence problems are tied to groundwater. In other words,
reasonable use of groundwater is the fundamental way to prevent ground
from further subsiding. Water resources in Taiwan should be mainly
drawn from river waters, and the extra water from the wet season should
be stored either in reservoirs or in the form of groundwater for use in dry
season. During dry season, water should first be drawn from reservoirs and
then from groundwater supplies. Such conjunction use of surface water
and groundwater is the most ideal mode of water use in Taiwan.
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“Water Voice”

Keywords: Groundwater

Messenger Name Jin Jiang Lin
"Water Voice" collection date August 23, 2002
Country / Region / Area Taiwan / Yunlin
Voice Sender's Age Adult

Voice Sender's Gender Male

Soive > ender's Oceupation Researcher

Title : kofTE@ #HH T AKACIHFRE ?

AEFERIAEARAEHBRETAEERE TR F0H T E0H
TAIXEHM - FREZIL-WEHT RS TZ22HKT > BHERET
FHEIE > ABE T KRBT UL R R - £4 0 i3 E Eam
MERMNEARERAfeZateR  A3—Fd RIMBH XS T s
ER-MTAIEH-—EZI B TFTRRAETH e —OH LB EE?
BRABEKEZRHINAES D 2 HARHZMMER LA SE? RAEHE
HAKESMAE? EREERIERE?2 Bt BB ESL AL 2
FoLABRE o

Depending on experience or luck to decide whether groundwater is
being pumped excessively is definitely not as reliable as if we have
complete hydrological data on groundwater. If we can establish a safe
amount of groundwater extraction for each region and develop
corresponding regulation measures, pumping groundwater can still be a
safe activity. However, this will rely on long-term monitoring and survey
to gather all the relevant data. After establishing the hydrological databank,
we will need to formulate relevant regulations to specify the appropriate
well depth, extraction amount limit, well-to-well distance, seasonal
extraction amount adjustment measures, whether to declare pumping
suspension period, etc.
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“Water Voice”

Keywords: Groundwater

Messenger Name Jin Jiang Lin
"Water Voice" collection date February 28, 2002
Country / Region / Area Taiwan / Taipei
Voice Sender's Age Adult

Voice Sender's Gender Male

Voice Sender's Cecupation Researcher

Title : o3& kT KARH: > RITHE T A ELR AT AR

BAGETHBERZETRKER R4 KETAREAI T OO0
R AEIAXTKEARKANNZMTARKFFIGA I > HHAF
GZARFHIEEAKFAIARTKERETRGATH  EHRBHHEN
WFAHETLE  EWmBEEHA TR EAHNRAHLIERRAZIHE
(W BTEE)Z TR I ALK E R ArEDR > ERI(BBDRRGRE -
EmANATEERZITARARE - MR CEBRA THREE  BREE
BT AZA » TRTRETHERELE > AT AEURETS
Bk BT AKMER o

The alluvial fan of the Choshui River contains an aquifer that stretches from
ground surface to 200m below ground. Except the groundwater wells of water
supply corporations that have extraction records, water wells of irrigation
association and illegal wells do not have any records on water pumping.
Hence, it is important to conduct a general census on well number in the
region and to install monitoring meters. For regions that receive relatively
large amount of natural recharging water (e.g. the fan top), the recharge
effectiveness and scope should be verified and a maximal extraction amount
should be specified for control in order to make the utmost use of the maximal
available groundwater resources. For currently subsiding regions,
groundwater pumping should be strictly controlled. For regions with
abundant groundwater supply, immerse weirs should be constructed as
underground reservoirs for emergency water use and groundwater recharge.
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“Water Voice”
Kevwords: Groundwater
Messenger Name Jin Jiang Lin

"Water Voice" collection date May 17, 2002

Country / Region / Area Taiwan / Taipei
Voice Sender's Age Adult
Voice Sender's Gender Male

Voice Sender's Oceupaion Other

Title : ¥EMTAK Bl "AHE

WFABAMBEZE, BRAFE  BHALE REBE > REEARE
RbFHAZayeIRMAE A - PEBEMENLER > HEHRE TR ™
EAFHEART R~ A~ BAAE - T RKEB/LERMMRBBLER - £F

BAER R ~ KBS -

SR EHHEATEHLE T o LT ARBHEE > A BT
7J<m1$—tﬁ:3‘1_771}}{ RIEURE  FRAKTRILEHES T - T K
AR Jh 4 R 38 K R B OBTR 3E K%“E%ﬁﬂ?i" KR © A FEGET
7Kit*4i517}’\7}?£'§’ BRAREZRT F OE -~ RE - A — ek

CARBAEA HE A B BE xz&;%ﬁm EBREFSBKRER -

Due to easy exploitation and access, as well as stable quality and low

treatment cost, large qualities of groundwater are being extracted for water
supply, which however can easily lead to ground subsidence, causing
drainage problems, sea inundation and invasion, and groundwater salination
and threatening the living as well as farming and fishing environment.
The southern part of Taiwan is highly susceptible to seasonal droughts. The
excessive groundwater pumping further worsens the situation. According to
statistics, the amount of groundwater extracted has reached as much as 700
million m3. If the trend continues, water might become a more scarce
resource than petroleum some day. To prevent excessive groundwater
pumping from depleting precious water sources, we need to do more to
conserve and preserve all existing water sources. One way to achieve the goal
is to charge water right fees according to caliber of pipe and extraction
amount of water. The principle of “User pays” is not only more economically
plausible, but will make users more aware of the need to conserve water
resources.
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“Water Voice”

Keywords: Groundwater

Messenger Name Jin Jiang Lin
"Water Voice" collection date December 25, 2001
Country / Region / Area Taiwan / Changhua
Voice Sender's Age Child

Voice Sender's Gender Female

Voice yender's Occupation Student

Title : BFisHE TIAAAFE

REGFMRHIEEHE BB R ETRREGOMT - FXBRE
WRTHROTVIKRRARE HABTRIE -HA TENBERETA
RAEBXMET K BRAARAHMRE LG RALERRET - ¢
R A & R3S T RaE 1T AR 8 — 4 > M SR 69 KOS B b B
gl s ~ SRR M AD R M F AR AR MR F A LA SR KR B AR S R
RRRE LA

BARMERAHAETAEF R R FTBBEME  RRGHIRMET
K~ MR ERAAKLERERD G - MBELHBOHFEA BES
fokb B T Fa ey T R A R SR B A8 F s T - BB AT E 5
BHTRAGHBAFE MERBERFHORENGEFRRL > £HK
BARTHEH EFHRR -

My hometown is located in the coastal region of Taiwan. It suffers
from severe ground subsidence and adjoins Tacheng, Changhua County,
which is also seriously subsiding town. Despite all the flowers and trees we
have planted in our home vicinity, ever time when there are a torrential
rain, some part of our flower nursery would sink into the ground or the
tree roots would become exposed because of the loss of soil. We heard
about that some buildings are already one-floor sunk into the ground due
to subsidence and that the Hsigang village of our neighboring Tacheng
town had experienced some serious sea inundations due to subsidence
because the villagers had been excessively pumping groundwater for their
fishery farms. All these stories have kept our town residents very worried.

To prevent us from further worrying and suffering, we need to comply
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with government groundwater control policies and regulations and to stop excessive
exploitation of groundwater, to plant more trees, and to make more sensible use of
water and soil. Students can help by telling their family and neighbors about the
serious consequences of ground subsidence and by encouraging them to help with
relevant prevention and control efforts. We all have to start thinking in longer term
instead of acting for immediate benefit and convenience because if we don’t, our
offspring will have to live with the terrible consequences. To love and care for the
nature is the only way we can ensure a beautiful and bright future for many
generations to come.

i - 16
Keywords: Water Polices

Messenger Name

"Water Voice" collection date December 31, 2001
Country / Region / Area Taiwan / Taipei
Voice Sender's Age Adult

Voice Sender's Gender Male

Voice Sender's Occupation Professor

Title : K#HIE

BATS M ey /KA HFE R E bk B ARG B
HE - REEAEELE  BRRTIHBRZFT  TAKEHEEHZ
EFHMARE HEEKERIRGRAGRS > BEAEATREDNEALE
B F2Z R o RO JofT EM T RAM > UHABEHEZER A
LBRABRN BRI —BEAGREH EE R e KR E -

At present, the owners of water rights are not allowed to trade their
rights freely. Hence, open trading prices are not available; instead, water
rights owners charge construction fees, channel use fees and the like as a
way to trade their rights. This shows that the water rights owners do not
enjoy complete autonomy, which has resulted in unreasonable high
transaction cost for water trading affairs, and has compromised the
efficiency and fairness in water use. Therefore, it is important that water
rights should be redefined and a widely recognized and accepted water
rights system be established in order to meet both social and economic
demands.
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“Water Voice"
Keywords: Water Polices

Messenger Name

"Water Voice" collection date May 22, 2002
Country / Region / Area Taiwan / Taipei
Voice Sender's Age Adult

Voice Sender's Gender Male

Voice Suider's Oceupation Protessor

Title : #| €43 KAE

KBGO PA AKERARELENERH2E B E% A RKER
RA i XM B R MR AR W RARIA R F - FkB
A ERFEMRA B —KETFEL TYRAKE AKER D
By TR KT RBEABEREREMNE  RABTEHAKALT
B A &R A » LR L A3 By KAF A -

Reasonably increasing water prices is a pressing need for the
sustainability of water resources. The current tap water price in Taiwan can
barely cover the overheads and maintenance cost of the water supply
corporation, not to mention water source development, conservation,
purification, pipeline, and other costs. Also, current uniform pricing
regardless of seasonal changes in water supply and the differences in water
use amount is not necessarily a fair pricing system. The cost of water use
should be borne by the user, and the household and industrial water
should have separate supply systems so that a deferential pricing policy
can be employed and a more reasonable water pricing mechanism can be
established.
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“Water Voice"
Keywords: Drought

Messenger Name

"Water Voice" collection date May 22, 2002
Country / Region / Area Taiwan / Taipei
Voice Sender's Age Adult

Voice Sender's Gender Male

Yoice Sender's Occupation {*ublic officer
Title : FHM % TiLKR

.

EHABEENBIBMLALT AL OB KTRRL  BAKRES
FHT  RAESEFFMERATEL > 015 TMEF KBRS AL
A2 AR HEEH R FET A B RS KR SR BB RE A
B @EEMAR > REEAKGTEE -

uc‘

The deteriorating cyclical droughts in Taiwan highlight the seriousness of the water
shortage problem on the island. To solve this problem, multiple measures have to be
adopted simultaneously and the development cost has to be taken into consideration
whenever feasible. In other words, we need to review current water shortage tolerance
levels in reservoir planning, adjust water use measures for agricultural operations,
evaluate the feasibility of reservoir construction and seawater desalination projects, and
develop new water sources appropriately in order to increase water supply safety.
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“Water Voice”
Keywords: Drought

Messenger Name

"Water Voice" collection date September 27, 2002
Country / Region / Area Taiwan / Taipei
Voice Sender's Age Adult

Voice Sender's Gender Male

Verce Sender's Occupadioi Professor

Title : &I BAsKkZER

S G AL E Z KR 0 AR S @A TR - {2 BATAT R Bl Y
BB A RLEH  BRAKRRBRAKEFEALRS -
EEWERARKBGHBARIFROHERRRAS K HEAFRER
KRB CHRE R - RAYAKRMBRY » BAGKILAALD |
Bt > Ao T HE B IR AR A G K BIRILE R R > B4 S H A KR T
BAA - AEKE HBERATR  BAREAKBERERT XA
Hrg R Rk -

The drought occurred in Northern Taiwan this year had a great impact
on both the economy and the society. However, many measures taken in
response including farmland fallow, transferring water from other region ,
and supplving water at lower pressure are only good as temporary resort.
Since new reservoir projects will not likely to be approved because of their
relatively large environmental impact and high cost, water resources left
for further development are extremely limited. In addition to difficulty in
developing new water sources, seawater desalination cost is very high.
Therefore, in order to create low-cost water resources to meet water
demand, we suggest the application of four concurrent strategies of water
conservation, water recycling and reuse, reasonable water pricing policy,
development of alternative water resources, and transter of agricultural
water for civil and industrial use.
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“Water Voice”

Keywords: Drought

Messenger Name

"Water Voice" collection date September 27, 2002
Country / Region / Area Taiwan / Taipei
Voice Sender's Age Adult

Voice Sender's Gender Male

Voice Sender's Uccupation Other

Title : % REAKME

AR TR B AL 0 {2 N IR AR ~ LR PR 0 LU RS
BEdmmE AR RSB REREAASEE Bt BARBFTHR
AodedlegFEmEL Y RRMAEMEG AT — (33,070 £ H R
SANSE) et SRS REAKRE EHN>AELRTY  FXH
RGN~ EHHARE c AR TR R - ATk - UAH
AR (o KR ) BB RAIE v SR PR ORRE -

Despite large amount of total annual precipitation in Taiwan, because the
island has limited land with high density of population, and has steep hills
and mountains with tvphoons and torrential rains that always come and go
rapidly, most of the rainfall ends up in the ocean. Hence, the actual
precipitation per year per capita is only one-eighth of the world average
(33,975 m3/capita/ yr). In addition, the regional and seasonal distribution
of rainfall in Taiwan is highly uneven, which can easily cause regional or
seasonal drought. For future, as the economy develops, the population
grows, and the cost for new water source (e.g. building reservoir) increases,
the water shortage problem is expected to exacerbate.
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Hydrometeorology challenges for Taiwan

Hydrology and geomorphology condition of
Tanshui River Watershed and Taipei Basin

Flood Mitigation Project for Taipei

* Current issues and their remedies

Taiwan

Hydrometeorology Challenges

On the average, Taiwan is , :
struck by 3.5 typhoons/year o

Warm sea surface temperature -
enables typhoons to strengthen S
and to produce heavy rainfall,

.
3
X
’ ) . *  Mean SST
. July, 2001
4 4
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Topography and River Slope

r 7(728&1parisons of river slope

Tansﬁﬁ»“t}li River and
P/ other Taiwan Rivers. __
Tone River, Japan
', Shinano River

" distancekm)

Island length : ~ 400 km
Island width : < 150 km
Highest mountain : 3950 m

Taiwan

Orographic Enhancement of Typhoon Rainfall

AR

Strong wind/high Froude number
over-mountain airflow induces
heavy rainfall on the windward side

without orographic enhancement,
typhoon rainfall intensity:
i ~20 mm/hr

With orographic enhancement :
i ~50 mm/hr

Heavy rainfall and steep terrain
causes flash flood and debris flow
in the upstream valleys as well as
inundation in the downstream
alluvial plain

_ 1fzj

Taiwan




intensity was
continuously

for 13 hours.

* Maximum 24-hour
rainfall is 1748mm,

the world record.

» During Typhoon Herb,
Ali Mountain Station
recorded hourly rai

infall

greater than 80 mm/hr

which is about 94% of

rainfall intensity(mmihr)

2 -,

Orographic Enhancement of Typhoon Rainfali

=

Al Mouriain Saticn ‘
\ (during Typhoon Herb 1996)
L8 omeeddin
80 —
40 |
D*Wﬂ,r,,, e g

7/26/96 18:00 7/30'96 14:00 73196 10.00 196 0600 Y2620

local time

Taiwan

Tanshvi Rive

r Watershed

T

BR s

& Taipei Basin




Processed Image from SPOT 4 Satellite Remote Sensing Data

Birdseye View of Taipei City




Hydrology and Geomorphology Condition
« Taipei basin was a lake till A.D.1700.
+ Main part of Taipei Metro is located 0-20m (area
~240km?2) above mean sea level, which is ~ 9% of

Tanshui River watershed (2,726 km?), and 5 km? is
below mean sea level.

» Storm water collected at upper Tanshui River Basin will
flow through Taipei Metropolitan area.

« Due to historical settlement, the rivers are narrow.

Taiwan

Map of 1932 Inundation

R, = E

Inundated
area
=102.16 km?2

Taiwan




Inundation Map of Typhoon Gloria, 1963

Inundated
area

[ = 145.82 km2

Taiwan

Inundation Area of Some Major

Floods Before

The Tanshui River Flood Mitigation Project

Year | Typhoon lR::;i:g
1920 132.81
1932 102.16
1958 | Billie 75.68

1961 | Pamela | 111.42

1962

Amy | 107.12

1962 | Opal 78.32

1963 | Gloria 145.82

# of occurrence of the
above 7 inundations 1 2 3 4 5

6 7 total

area (hectares) | 3420 | 1660 | 2010 | 1880 | 3010

2360 | 4410 | 18750

Taiwan




1925 Inundation Near Taipei Bridge

Phases of Taipei Flood Mitigation Project

s

* Planning, Experimenting and Revision
1960-1970

* Implementation of The Flood Mitigation Project
for Taipei
1970-1996

+ Continuing Project — Keelung River
1997-

Taiwan




Flood Mitigation Project for Taipei (1/9)

Designed Flow 25000 m3/s

« Based on
hydrological
data before
1970

« Utilized 200-
year return
period flood
stage + 1.5m
freeboard

period) . Y ~~ | River

_ o “6.. m—
(equivalentto ; J::{;‘fs
500 yr return 3 AT : Comm. cour. ]

Flood Ml’rlgahon Project for Taipei (2/9)

1. Raise Embankments

* Levee height at
Taipei Bridge is
raised to 10m
above m.s.l.

Length of newly built
or raised:

» Taipei City 98 km

» Taipei County

96km

= Clty




Flood Mitigation Project for Taipei (3/9)

2. Construct Erchung Flood Bypass Channel:

+ To overcome the narrow cross-section problem near
Taipei Bridge.

Flood Mitigation Project for Taipei (4/9)

3. Landfill

* To elevate the
surface of low
land for 136.8
hectares.

4. Dredging

* To enhance the
efficiency of
channel flow.

Taiwan




Flood Mitigation Project for Taipei (5/9)

5. Develop Urban Dramage System

e Storm sewer
design utilizes
5 year return
period rainfall
~78.8 mm/hr.

+ Pumping
station design
utilizes typhoon
rainfall ~45
mm/hr.

/\ Pumping Station
o Manhole
River
- evee

Upland Watershed o | e p
Building Block S (A Taiwan

Embankment : 200-year *
return period flood .

2 Kilometers

InSIde water level > river stage  open gate ( + pumping )
Inside water level < river stage | close gate + pumping

Pumps are operated locally but can be helped by The
Tanshui River Flood Forecast

Center to lower river stage by
reducing reservoir discharge




898 Yu-chen Pumping Station at Keelung River (7/9)

Flood Mitigation Project for Taipei (8/9)
6. Develop Flood Forecasting System and
Flood Mitigation Decision Support System

To issue warning
for lowland area

To support
operation of 2
reservoirs.

To assist the
operation of
gates and
pumps




Flood Mitigation Project for Taipei (9/9

ki

. Optimize Reservoi
Operation for Floog
Peak Reduction

Feitsui Reservoir,
storage capacity ~
400 million m3, travel
time of flood peak to
Taipei Bridge ~1.5hr,

Shihmen Reservoir,
storage capacity ~
250 million m3, travel
time of flood peak to
Taipei Bridge ~ 3.0hr

. Runoff increases due to urbanization effect

Current Issues

s @
. Increase in annual rainfall and decrease in the
number of rainy days

Failure of pumping stations

Building design does not have inundation
consideration

Lack of accurate quantitative precipitation forecast
Ineffective flood warning dissemination
Lack of public awareness

Urban development in unprotected area (mid-

Keelung River valley)
Taiwan




Remedies
Revaluate the Designed Peak Discharge

Enhance the Functions of Drainage
Systems

Improve Buildings’ and Underground
Structures’ Ability to Reduce Inundation
Damages

Proper Land Use to Increase Flood
Retention Capability

Improve Flood Warning Dissemination
System, Planning and Training

Encourage community involvement

Taiwan




Decision-Support System for
Urban Flood Mitigation

Tim Hau Lee', Ming-Shi Hsu?, and Hong-Yuan Lee!
1 Department of Civil Engineering,
2 Department of Bio-Environmental System Engineering,
.2 Hydrotech Research Institute
National Taiwan University, Taiwan

Content

e L

Flood Forecast Model (FFM) and Flood
Mitigation (FM) DSS for Tanshui River

Urban Inundation DSS for Taipei City

Application of FFM and FMDSS during
Typhoon Nari, 2001

* Future Prospects

National Taiwan University, Taipei, Taiwan




R

Objechves of Flood Forecast Model

« To provide 6-hr Iead-tlme hourly water level elevatlon

“ﬁl'l‘ﬂ
195 2108
« W30y

BALRAK AR

forecasts at designated locations during typhoons

* To automate
hydrological and
meteorological data
processing

- » To display data

through a graphical
user interface (GUI)

» To develop a DSS
based on operation
needs

National Taiwan University, Taipei, Taiwan

Objechves of the FM ADSS

R

» Evacuate cars & people in the flood plaln

+ {ssue warning and evacuate people in the lowland area

for levee-overrunning flood

* Support
operation of
2 u/s
reservoirs
and

operation of

gates

/pumps

National Taiwan University, Taipei, Taiwan




Rainfall Forecast Model

o "

+ Climatologic Typhoon QPF (CTQPF) Model

based on phase-lock relationship between
historical location of typhoon center, typhoon
strength and station rainfall data, 0-24 hr lead-
time

Radar Extrapolation QPF Model by TREC
(Tracking Radar Echo by Correlation),1 to 2 hr
forecast lead-time

Subjective analysis based on weather maps,
NWP model output, typhoon track forecast,
satellite and radar images, etc.

National Taiwan University, Taipei, Taiwan

¥ Typhoon-Terrain Interaction

s

Wind data

0700Z July 31,
1996

Rainfall data

31107002 Jul]

- 0600-0900Z

“

<

Contours :
100-meter
1000-meter

AR T
120 121 122 123 124
Longitude

National Taiwan University, Taipei, Taiwan




Wind 13002
Rainfall data
1200-1500Z
July 31, ‘96

" Rainfall data w
0900-1200Z
July 31, ‘96 40

Rainfall data
1500-1800Z
July 31, ‘96

120

4 Wind 1900Z T“-"" Wind 2200Z wind 0100z
Rainfall data ... Rainfall data Rainfall data
1800-2100Z - 2100-2400Z 2100-2400Z

July 31, ‘96 ."" July 31, ‘96

Aug.1, ‘96

a0

S ’:“Y‘T_D;'W s
170

TZ0 TZT T TZS

/ /
—National-Taiwan Uinivérsity, TaipeiTaiwan |

T

West-Bound Typhoon Hourly Center
Locations a%gw Bainfall at Tgipei Sfa;jon

(mm/hr)
(mm/hr)
(mm/hr)
(mm/hr)
{(mm /hr)
(mm/hr)

123
Longitude

National Taiwan University, Taipei, Taiwan




West-Bound Typhoon Hourly Center
Locations qﬂnd qunfall at Taipei Siclﬁon

e

Data are fitted to a double Fourier function

PR P ! - L I L L L e
~

Latitude

Longitude
National Taiwan University, Taipei, Taiwan

18 Climatologic Typhoon QPF Stations
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Radar Extrapolation QPF Model by TREC
\with Adaptations to Typhoon

Field of rain cell
advection velocity
estimated from
12:03 & 12:09pm
Wufegnshan
radar data during
Typhoon Herb
7/31/1996

i University, Taipei, Taiwan

Real-time Feedback Using Kalman Filter
Runoff feedboélth u/s boundaries h
Stage feedback at interior stations

H Downstream boundary B River Mouth

® Upstream boundary

Yanshan Weir
..........

"""""""

Bitan B. ", B,

Wudu

National Taiwan University, Taipei, Taiwan




Monitoring
gauge rainfall
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station rainfall
forecast

runoff
forecast
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reservoir discharge &
water level forecast
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Subjective rainfall
forecast DSS GUI

G T T
89710/31/20 85/11701/08 83/11/01/20 89/11/02/08




FRBH IR (w)
: 30.0p

36000

32000

941.6
1996.2

S el
240.80

28000

24000

2.45
5

2.70
5.07

2.33

240.85

e

241.39
241.83
242.38
243.06




SIETEREHFHERIIELRS

Taipei City Natural Hazard Mitigation DSS
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Potential Inundation Map

For urban area, 6-hr lead-time and 24-hr lead-time
typhoon rainfall forecasts are used with Potential
Inundation Maps (PIM) to assess whether an area is
endangered.

» PIMs are generated numerically using DTM data, with
different rainfall and pump failure scenarios.

» For the following reasons,
— lack of site-specific, time-specific, and accurate QPF,

- lack of high resolution (gate size~250m), horizontal scanning
radar observed rainfall, and

- real-time coupled simulation of sewer flow and 2-D overland
fiow/inundation model is too time consuming.
The above combination is the optimal solution currently
available.

National Taiwan University, Taipei, Taiwan

{7k
W

LA BITHE
T itmiTRE

RAFBAR)
[ 0-05
05-1.0
1.0-20
20-30

Potential Inundation Map
*24hr = 600mm
*Yu-Chen pumps are out

2 0 2 4 Kilometers

Y

. T . N T .
National Taiwan Umversny, Taipei, Taiwan




Potential Inundation Depths

b, M
ﬂﬁﬂf‘ﬁtﬁkg : ! . \ 2.0 100 Wowrs
camn g S g, |
» K 5 ‘. .
.......... s <, AN

p 600mm
Ml g 03-05
h 0.5-1.0
¥ 1.0-15
" a 15-20
\ \ B 20Ut

National Taiwan University, Taipei, Taiwan

Application of FFM and FMDSS
during Typhoon Nari, 2001

20:30 Sep. 16, 2001 Warning Issue # 1

National Taiwan University, Taipei, Taiwan




Track of Typhoon Nari

T

+ Typhoon Nari moved from NE toward SW and land-fell
at the NE corner of Taiwan at about 23:00, Sep.16,
2001.

» No recorded typhoon ever hits Taiwan from this route

since 1896. The climatology typhoon QPF model did
poorly.
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Subjective
QPFs were
entered

. Subjective
-7 QPFs were
+7 confirmed

& tui.Lal 1 1
Stage profile of Keelung River —ix-.
after updating by obs. data

ERE AR 90409 A 1 THO1KS (F#66)

~EEE |
Stage profile of Keelung - s

River, 6-hr forecast

28000
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Water Marks of Highest Flood Stages
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VIfnundaﬂtj@on» myajg during Typhoon Nari
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Inundation and Mitigation Actions
The 10 year return-period levee of mid-Keelung
River was overrun between 10:30pm to 10:50pm.

Disaster Mitigation Center of the Central
Government ask the Taipei City, Taipei
Prefecture and Keelung City to enforce
evacuation in potential inundation area.

20,000 people were evacuated.

Nobody was drown in this area during this
incident.

National Taiwan University, Taipei, Taiwan

Future Prospects

 Improves accuracy of Typhoon Rainfall

Observation

— Introduction of Quantitative Precipitation Estimate
and Segregation Using Multiple Sensors (QPESUMS)
products by CWB (Taiwan) and NSSL/NOAA (USA)

» Develops 12hr lead-time QPF

— with CWB (Taiwan) and FSL/NOAA (USA)

— Assimilating radar observation of typhoon Doppler

wind data into very high resolution (~1km) mesoscale
NWP model for warm starting

National Taiwan University, Taipei, Taiwan




Future Prospects

e

5

» Applies more versatile flood forecast model

- Flood Early Warning System (FEWS) + Sobek
(WLIDelft) for Tanshui River and other rivers

» Employs advanced information technologies

- Development under a Grid Computing architecture

with web based and GIS based GUI as well as
internet database

— Implementing web-based 3-D display of radar data,
VR display of stage forecast & inundation information.

National Taiwan University, Taipei, Taiwan




A Case Study :
The Keelung River Experience

Hong-Yuan Lee', Tim Hau Lee', and Ming-Shi Hsu?

1 Department of Civil Engineering,
2 Department of Bio-Environmental System Engineering,
12 Hydrotech Research Institute

National Taiwan University, Taiwan

Content

g

Background of Mid- and Lower Keelung River
Basin

A Short History of Flood Events and Mitigation
Countermeasures

The Integrated Flood Mitigation Project

What are the lessons learnt ?

National Taiwan University, Taipei, Taiwan




Boundary of
Taipei City &
County

Lower Keelung River
Basin, a part of
Taipei City, ave.

slope ~ 1/6700

Topography of Keelung River Basin

Mid-Keelung River Basin,
a part of Taipei County,
average slope =~ 1/4900

Channel-Cutoff
Project of
Taipei City

Sl K . . . = f
EsF==t=== National Taiwan University, Taipei, Taiwan

Upper Mid-Keelung River Basin



Lower Mid-Keelung River Basin

The Lower Keelung River & Taipei City




Floods & Structural Mitigation Projects

1971 “Taipei Integrated Flood
Mitigation Project” is only up
to the Taipei City-County
boundary. Mid-Keelung River
Basin was not included in the
project.

Due to rapid development in mid-Keelung River Basin,
the Provincial Government completed the Preliminary
Mitigation Plan in August 1985.

Taipei City started the channel-cutoff project study in
1985 and completed the construction in 1996. Since
then, Taipei City is protected against 200-year flood.

National Taiwan University, Taipei, Taiwan




Recent Floods & Mitigation Projects

S P . . F2

» Typhoon Lynn at Oct. 25~26, 1987 accompanied by the
northeasterly monsoon, together they brought heavy

rainfall and caused serious inundation along the
Keelung River, both Taipei City and County.

Rational Tatwan University, Taipei, Taiwan

Recent Floods & Mitigation Projects

R

* After Typhoon Lynn, the Preliminary Mitigation Plan was
reexamined and revised in July 1988.

+ According to the “Fundamental Flood Mitigation Plan”,
the river training boundary was announced in 1992.

* The announced river training boundary conflicted the
existing urban development plan of Hsichih Town and
Keelung City.

» The local governments had difficulties to change the
corresponding urban development plan and resolve the
land acquisition procedures for levee construction.

» The Provincial Government started the “initial phase of
the project” in May 1997. It includes bottlenecks
widening, levee building and channel dredging. With
those countermeasures, 10-year return-period flood is
able to be contained in the channel.

National Taiwan University, Taipei, Taiwan




Major Floods in Keelung River

S g o
Wudu Station Inundation
Typhoon
& Date 3-day Highest Hourly| Highest | Area Max.
Rainfall (mm)| Rainfall (mm) |Stage (m)| (ha) |Depth (m)
847 79 16.92 916 ~3.0
57 16.02 345 ~2.0
614
37 16.13 338 ~1.8
Xangsane
Oct. 31, 2000 752 49 17.98 553 3.0
Nari *
Sep.16, 2001 972 120 19.14 | 6,640 4.0

* Inundation area of the whole Tanshui River Basin

National Taiwan University, Taipei, Taiwan

undgt\iﬁon‘mjgf! q_uri(ng Typhoon Nari
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National Taiwan University, Taipei, Taiwan




Inundation at Mid-Keelung River Basin

Recent Floods & Mitigation Projects

b e

After Typhoon Zeb and Babs in Oct. 1998, the
Executive Yuan demanded to speed up the “initial
phase of the project”.

Raising the levee height to 200-year flood proposed by
the “Fundamental Flood Mitigation Plan” is not a
favorable solution due to:

— The heights of the levee is something people cannot
bear their sights of.

— The flood peak is amplified due to increased rainfall
and urbanization effect.

National Taiwan University, Taipei, Taiwan




Climate Change in Keelung Rainfall Station

SRR e i e

Record period:
1903-2000

Annual rainfall
amount
increases 1185
mm in 98 years.

The number of
rainy days
decreases 14.6
days in 98 years

160
150 -

1B 1900 1910 19 1930 190 1950 1960 190 190 w0 0|

National Taiwan University, Taipei, Taiwan

Recent Floods & Mitigation Projects

v s

— The flood plain is highly developed, it is difficult and
costly to acquire more land.

— All the existin

g bridges must be elevated or

reconstructed, the backwater levees of subsidiaries

must be built,

highways and railroads crossing the

subsidiary levees have to be elevated too.

— The benefit/cost ratio is too low, while the budget and
the construction difficulties are too high.

Other alternatives must be applied in conjunction with
the Fundamental Plan.

National Taiwan University, Taipei, Taiwan




Changes in Flood Peaks

S

Station Discharge (m?/s)

Return | Analyzed
Period Year River Mouth | Grand Hotel Wudu Yuan-Shan-
485 km?2 382 km? 181 km?2 Tse 90 km?
1970 4000 3200 2300 1000
1988 4180 3170 2630 1090
200 1998 4110 3110 2260 1070
years
2001 5200 3950 2730 1620
2002 5790 4690 2960 1780
1970 2610 2120 1470 620
1988 2770 2150 1650 680
10 1998 2570 2010 1450 690
years
2001 3300 2590 1750 1040
2002 3460 2760 1810 1080

National Taiwan University, Taipei, Taiwan

Recent Floods & Mitigation Projects

The draft of “Integrated Flood Mitigation Plan for
Keelung River” was prepared at April 2000.

The following alternatives were investigated:

National Taiwan University, Taipei, Taiwan




Flood Mitigation Reservoirs

R

i Possible RreservoirlDete'htiréhy Pond Sif;s

Highland Water Interception & Diversions
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National Taiwan University, Taipei, Taiwan

Flood Storage in the Flood Plain
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The Concept of Flood-Control-Blocks

Taipei CoUnityv B
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National Taiu;an Universily, Taipei, Taiwan




Investigating the
effectiveness of
building bypass
tunnels under
The Grand Hotel.

7

, 3 N ]
B e ————— R

June 2000.

* |t can reduce
the stages of
the 200-year
flood by ~1.5
meters.

+ [t does not
cause any
disturbances to
the local society
activities.

Yuan-Shan-Tse Diversion Plan

* The Yuan-Shan-Tse Diversion Tunnel was approved In

- v e

National Taiwan University, Taipei, Taiwan




Integrated Flood Mitigation Plan

s

Structural Mitigation Endeavors (Jul. 2002~Jun. 2008)
» The Yuan-Shan-Tse Diversion Tunnel (on going)

» Levee constructions, main channel and subsidiaries
* Building the urban drainage system

« Elevate the heights of bridges (25 in main stream and 6
in subsidiaries)

+ Watershed management

» Retention storage plan (6 sites, 44 hectares, retention
storage =1.32x108 m3)

* Yuan Mountain bypass tunnels (under investigation)

» Highland water interception and diversion plan (in the
stage of feasibility study)

National Taiwan University, Taipei, Taiwan

Integrated Flood Mitigation Plan

S o

The Non-Structural Measures:
« Short term:
— Flood plain zoning. The target area: 771-hectare
inundation area of typhoon Xangsane.

— Improve the hydrological and meteorological
information system, accuracy of flood forecasts and
effectiveness of warning dissemination

— Develop mitigation action plan, provide training and
education, prepare the needed resources.

— Establish fundamental database for the purpose of
hazard mitigation.

National Taiwan University, Taipei, Taiwan




Integrated Flood Mitigation Project

]

+ Long term: (from the viewpoint of sustainable
environment)

— Limit 1st floor usage of major buiidings in the
potential inundation area.

— Revise city zoning plan to gradually reduce the
development intensity on flood plain.

— Enforce permeable surface development as well as
rain water storage and usage in construction code.

National Taiwan University, Taipei, Taiwan

What are the lessons learnt ?

« Institutional problems:

— In policy making procedure, the say of our water
agency is relatively weak.

— Lack of communication and consultation among
government agencies, as well as lagging flood
zoning behind the urban development, the fand
purchasing budget of Keelung River Project is
over 50%.

« Without urban planning tied in with the flood
plain control, the water resources officers and
hydraulic engineers can not solve the flood

mitigation problem alone.

National Taiwan University, Taipei, Taiwan




What are the lessons learnt ?

e

+ Accomplishment of structural measures in the
first phase of Tanshui River Flood Mitigation
Project has its background.

» Nonstructural measures are critical to the
success of Keelung River Flood Mitigation
Project.

+ Engineers and planners in the 21st Century
face new challenges in their designs of flood
control measures.

National Taiwan University, Taipei, Taiwan
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Opening Remarks

Rapid popolution and industrial growth have significantly increased the water

demand in Taiwan over the last several decades. Due to steep terrain and

insufficient regulatory capacity, more than 80% of our annual runoff is lost to the

surrounding ocean each year (Fig. 1). Reliability of surface water diversion, which

accounts for 42% of our total annual water supply, is limited by uneven seasonal

distribution of precipitation (and runoff). On the other hand, the easier access and
« lower development cost have led to excessive groundwater exploration in most of
% our coastal aquifers (Fig. 2) since the 1970's. : e

M Precipitation

oL 88 billion m3

100%
Evaporation 25%
21.6 billion m3
71% 4%
) Surface Runoff == =========~======== > g;c;gc:;v: ter
E¥d 624bllionm? wcmceooaoo e m 4 billion m?
Runoff into Ocean
— ]
50.6 billion m3 ]
Reservoir Supply . River Intake g;g:rég;v:ter
M&& 4.2 billion m? EC=® 7.6 billionm? !..‘ 6.3 billion
(23%) (42%) * (35%)
& Total Water
é‘ Consumption
18.1 billion m3
16% ‘ 9% ] 75%
Domestic ke Industrial {E‘;, Agricultural
Consumption Consumption 12 Consumption
2.8 billion m3 1.7 billion m3 “ 13.6 billion m3

Fig.1

Annual Water Resource Utilization (Averaged between 1990 and 2000)




Taoyuan and Chungli

Terrace Taipei Basin

Hsinchu and Miaoli

Area Lanyang

Plain

Taidhung Area

Choshui
Alluvial Fan

Penghu
Islands

. . Hualien Taitung Valley
Chianan Plain

Pingtung Plain

Hengchun Plain —-——% ;

Fig.2 Taiwan’s Groundwater Aquifers

Excessive groundwater development not only reduced the yield of the aquifers but also
induced severe land subsidence problem in Taiwan. The latest survey showed that 17%
of Taiwan's coastal plain, which covers an area of more than 1,890 km?, was affected by
land subsidence due to groundwater overdraft (Fig. 3). Some severely affected land
subsidence areas have suffered enormous losses from properties damages, flooding,

and infrastructure failures (Fig. 4).




Changhwa (1985~2001)

Area with persistent
land-subsidence: 408 km2
Maximum accumulated
land-subsidence depth: 2.02 m
Rate of land-subsidence: 17.6 cm/yr

Yunlin (1975~2002) —— —————
Area with persistent |
land-subsidence: 610.4 km2

Maximum accumulated
land-subsidence depth: 2.15 m

Rate of land-subsidence: 9.5cm/yr

Chiayi (1988~2002) ———————=
Area with persistent
land-subsidence: 211.8 km2
Maximum accumulated
land-subsidence depth: 1.29 m
Rate of land-subsidence: 5.3 cm/yr

Tainan (1988~2001)
Area with persistent
land-subsidence: 294 km2
Maximum accumulated
land-subsidence depth: 0.80 m
Rate of land-subsidence: 8.1 cm/yr

Kaohsiung (1987~1999)

Area with persistent land-subsidence: 10 km2
Maximum accumulated land-subsidence depth: 0.25 m
Rate of land-subsidence: 3.8 cm/yr

llan (1984~2002)

Area with persistent
land-subsidence: 0 km2

Maximum accumuiated
tand-sucsidence depth: 0.42 m
Rate of land-subsidence: 2.5 cm/yr

Pintung (1972~2001)
Area with persistent land-subsidence: 4.9 km2
Maxi ac d land-subsidence depth: 3.20 m

Rate of land-subsidence: 4.3 cm/yr

Fig.3 Land Subsidence Affected

Regions in Taiwan

Fig.4

Railroad Failure Due to Land
Subsidence near Jiadong,
‘« Pingtung County




Taiwan's government initiated a comprehensive
program to better manage our groundwater
resources and land subsidence problem in the
1990's. The program included the establishment of:

B

# an islandwide groundwater and land subsidence
_monitoring network (Fig. 5) to collect baseline

4

.. hydrogeoiogic and land subsidence data (Fig. 6) for  Fig.5 GIS Equipped Subsidence
research and development of better management Monitoring Station, Yunlin
policies (Fig. 7)

County

Fig.7 Groundwater Management Decision Fig.6 Geologic Profile of
Support System Choshui Alluvial Fan

@ strictly enforced groundwater pumpage restriction zones in
which all existing and new pumping wells are monitored
and controlled (Fig. 8)

& new flood control pump stations and heightened
floodwalls to prevent lowland flooding (Fig. 9)

s Contial Ares
Fig.9 Heightened Floodwall
in Changhwa County

Fig.8 Groundwater Pumpage
4 Restriction Zones in Taiwan



@ revised landuse policies to discourage
developments whose water supplies rely
mainly on groundwater

= plans for conjunctive use of surface and
-sground water and other alternative water

supplies to supplement groundwater Fig.10 Aquifer Storage and

withdrawal (Fig. 10) Recovery (ASR)
Demonstration Site,
Pingtung County

@ programs to assist residents and industries to
adapt to groundwater management policies

= regularly held land subsidence prevention
training seminars for professionals and citizens
(Fig. 1)

Fig.:11 Land Subsidence
. - Prevention Training
Session Introduction Seminar

This session is to introduce the challenges in managing groundwater resources and
associated land subsidence problem in Taiwan. Our work are organized in three
separate papers respectively entitled:

u Groundwater Management in Taiwan

# Groundwater Monitoring Network in Taiwan

Land Subsidence Prevention in Taiwan

As a responsible member of the global community, we are committed to
sustainable use of our water resources and exchange of our knowledge and
experience with the rest of the world. We are honored to have the opportunity to
present our work in this Third World Water Forum and we look forward to your
participation and valuable comments.




Groundwater Management in Taiwan

The island of Taiwan, shaped roughly like a tobacco leaf, has an area of 36,000km? and receives an
average annual rainfall of 2,510mm. Based on the hydrogeological conditions, the coastal plain of
Taiwan can be classified into nine groundwater subregions (Fig. 1), with an average annual
‘groundwater.recharge of 4.0 billion m3.. : R

There wéré only some seventy machine-drilled wells in Taiwan béfére 1945. At the turn of the 21st
century, the number of wells reached 250,000 with an annual pumpage of 5.67 billion m3.

Groundwater management in Taiwan

2 w4
- e &

had faced several challenges before the
1990's: e,

Bumbaen

@ insufficient groundwater pumpage ]
and recharge data, -

# ineffective groundwater management
policies,

pE o

& uncontrolled water right, and b 5 § -3 r

ol 3
[ Seeinec £ § Hacksmas i
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Fig.1 Taiwan and Its Groundwater Subregions




To improve groundwater management, Taiwan's Water Resources Agency (WRA) had studied and
prepared new policies and plans to achieve sustainable use of our groundwater in the 1990's.
These plans include:

» establishment of a coordinated management framework,

« installation of an islandwide groundwater monitoring network,

» enforcement of new management policies, )
» development of a‘gr.bundwater management decision support system, and -
» conjunctive use of surface and ground water.

The contents of these plans are briefly introduced here.

2 Establishment of a Coordinated Management Framework
According to our Water Law, while the local government is in charge of detecting and penalizing
illegal use of groundwater, the central government is to study, enact and amend related policies.
WRA promoted the "Rational Water Right
Implementation Plan” in 1995, and helped €§

»

23 local governments to effectively manage
their groundwater resources. In addition,
WRA and Environmental Protection
Administration (EPA) have since revised
related regulations to cope with
management decisions, which included:

-

spromulgating a "Groundwater Control
Guidelines" to limit applications for new
wells and regulate groundwater usages,

*delineating a "Severe Subsidence Area
Map” and coordinate with land use policies
to alter industrial developments and reduce
groundwater consumption in subsidence
affected areas (Fig. 2),

srevising the "Regulations for Well Drilling \
Industry” to promote the growth of the
industry and related professionals, and

sestablishing a "Regulations for Alleviation
of Soil and Groundwater Contamination”

P Fig.2 Severe Land Sebsidence and Groundwater
to manage groundwater contamination. Control Area
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% Installation of an Islandwide Groundwater Monitoring Network

To obtain sufficient baseline data of our aquifers and groundwater resources, four monitoring network
installation plans, which included modernization and installation of existing hydrologic stations (Fig.
3), groundwater observation wells (Fig. 4), land subsidence monitoring stations (Fig. 5), and
groundwater quality monitoring wells (Fig. 6), were initiated in 1992. The purposes of these projects
are to integrate hydrologic, hydrogeologic, water quality, and terrain elevation data to improve the
#understanding of our groundwater resources. Details of these projects-are presented in a separate

paper in this session.

Fig.3 Modemization of Existing Fig.4  Groundwater Monitoring Wells
Hydrologic Station

Fig.5 Land Subsidence Observation Station —————— Fig.6  Groundwater Quality
Monitoring Well




s Enforcement of New Management Policies

The major tasks of enforcement of management
policies include :

*Estimation. of recharge: Estimated, total groundwater
recharge is 5.75 billion m3 for wet years, 5.08 billion
m3 for average years, and 4.47 billion m3 for dry years
(Table 1). These latest recharge figures are used to
define safe yields of our aquifers.

*Development of groundwater resources maps: A
series of maps, including "Map of Groundwater
Resources in Taiwan”, and related atlas "Modulus Map
of Groundwater” (Fig. 7), "Coefficient of Groundwater
Flows" (Fig. 8), and "Coefficient of River Recharge"
(Fig. 9) were developed for future investigations and
research.

BB W ONE AR
Y R
AT KT ER K M 0 1M
Feod s A B T e
Feies. ¥R

Fig.7

Groundwater Resources Map of

Taiwan - Modulus of Groundwater Flow

Table 1 Estimated Groundwater Recharges in Taiwan

B
Taipei Basin
; v

66.2
3775
492.2
578.2

2%

" Choshui River Alluvial Fan 14289

998.5
964.3
4514
346.6
472
5751.0

51.0 45.0
343.2 326.0
435.0 407.1
555.4 545.9

1380.7 1254.6
852.8 718.7
777.8 582.1
351.8 282.9
304.2 287.3

24.7 19.7

5076.6 4469.3

Units: 10°m?
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Fig.8 Groundwater Resources Map of Fig.9  Groundwater Resources Map of
Taiwan -Coefficient of Groundwater Flow Taiwan -Coefficient of River Recharge

» Investigation of hot spring resources: Located between Eurasia and Philippine Sea plates, Taiwan has
abundant hot spring resources (Fig.10). WRA has promoted a four-year project named "Investigation
and Exploitation of Hot Spring Resources in Taiwan", under the guidelines of "Management of Hot
Spring Resources Exploitation” to control hot spring water right and to establish a hot spring database

for more effective management of the resources.
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Fig.10 Hot Spring Resources in Taiwan

* Verification of water well information: Better control of water well information leads to
successful water well management. In order to establish a complete database of groundwater
wells and their pumpage records, WRA completed a "National Water Well Verification" project in
2000, which set the guidelines for water well verification in each of the subregions in successive
stages.

* Metering of groundwater: Metering water usage is essential to effective water right management

practices including water right registration, permit approval, and water tariff collection.

# Development of Ground Water Management Decision Support Systems

To improve water managers' analytical capabilities, a two-phase project to establish an integrated
groundwater management decision support system was implemented in 1996. The first stage of
the project (1996-2000) was to establish a water right information and management support
system to expedite water right registrations and improve data management and analysis
capabilities (Fig.11).




The second stage of the project (2001-2005) is to complete a management decision support system
for decision makers to obtain better information and feedbacks from management policies (Fig. 12).

% Conjunctive Use of Surface and Ground Water

To manage our water resources between wet and dry seasons with distinctive hydrologic variability,
plans for conjunctive use of surface and ground water in Choshui Alluvial Fan and Pingtung Plain have
.. been developed. The primary principles of the plans are

» to encourage efficient use of surface water and to increase groundwater storage in wet season, and

* to supplement surface water supplies with appropriate withdrawal of groundwater in dry season.

L

i
et “’“‘«4“".«?5""‘”“‘»‘“.;%"’”"

Fig.11 Water Right Management System— Fig.12 Management Decision Support System—
Query Results Geologic Information Query

We live on an island where average natural groundwater recharge to our coastal aquifers is about 4
billion m3 per year. While it is better controlled now, we still use in excess of 5 billion m3 of
groundwater each year to support our agriculture, industries, and domestic consumption. Through the
implementation of more effective plans and enforcement policies, and the investments in building

more intelligent knowledge base and advanced analytical tools, our groundwater resources will be
better managed and preserved in this century.




Groundwater is an important water resource in Taiwan. Due to uneven seasonal distribution of
precipitation, groundwater is used as supplemental water supply during dry season. Excessive
withdrawal of groundwater leads to serious problems of groundwater contamination, land
subsidence, and seawater intrusion which impose immense land and property damages.

#insufficient data has beer = majoi limitation in our groundwater .management. Therefore,
installation of an effective groundwater monitoring system is imperative in Taiwan. This paper
introduces the implementation of a comprehensive monitoring network and its preliminary
accomplishments.

The objectives of this project are to
2 obtain long term hydrogeologic and groundwater quality data,

% conduct hydrogeology and groundwater related research for the better understanding of
our aquifers,

# establish a groundwater resources information and decision support system to facilitate data
utilization and information sharing in groundwater management,

# institute new guidelines for groundwater utilization and conservation.

-
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The project consists of six major tasks:

(1) Geological and Hydrogeological Survey and Investigation

() Installation, Operation and Maintenance of Monitoring Wells

(3) Groundwater Quality Sampling and Analysis

(4) Groundwater Related Research and Studies

(5) Development of Groundwater Management Decision Support System
(6) Public Education

The monitoring network was to be implemented from 1992 to 2008 in three stages as shown in
Table 1.




First
Stage
1992-1998

Third
Stage
2004-2008

Choshui Alluvial Fan
Pingtung Plain
Subtotal

South part of Chianan Plain
Lanvang Plain
Hsiricnu-Miaoli Coastal Area
Penghu islands

Subtotal

Taipei Basin
Taoyuan-Chungli Terrace
Taichung Area
Hualien-Taitung Valley
Hengchun Plain

Subtotal

81 93
60 52
4 145

100 49

22 14
48 29

13 0

183 92

27 0
42 o]
47 o]
68 0

9 0
193 0
517 237

# Geological and Hydrogeological Survey and Investigation
The Hydrogeological investigation wells were placed about 5 km apart and reached 250 to 300 m
depths. The core sampies were photographed and well logs, sediment distribution, geological ages, and
chemical compositions were recorded. Geological column (Fig. 1), cross sections (Fig. 2) and fence

diagrams (Fig. 3) of main aquifers were constructed.

188
127
315

m

36

166

o © O O O ©

481

215

Fig.1

s dedie RN

Geological Column

Alluvial Fan

Fig.2 Geological Profile of Choshui

Fig.3

Fence Diagram
of Choshui
Alluvial Fan




# Installation, Operation and Maintenance of
Monitoring Wells

By 2001, 186 hydrogeological survey stations and 481
groundwater monitoring wells had been installed in
Choshui Alluvial Fan, Chianan Plain, Pingtung Plain,
Lanyang Plain, and Hsinchu-Miaoli Area (Fig. 4). Twenty

seven percent of the welis are shallow welis (depth less -

than 60m) and the others are deep wells (depth over
60m). Pumping tests were performed to determine
transmissivities and storage coefficients of the aquifers. A
typical groundwater monitoring station is shown in Fig.5.

Well camera was used to examine inclination of well
casing and broken perforated pipes (Fig. 6). Well water
quality was analyzed to detect well corrosion potential.
Latest data collection technologies have been applied to
all monitoring weils (Figs. 7 and 8).

Fig.4 Groundwater Monitoring
Network in Taiwan

Fig.7 Groundwater
Table Data
Download to PDA

Fig.5 Typical Fig.6 Photo Images of Well Body
Groundwater

Monitoring

Station

G

Fig.8 Use of GSM for
Data Transfer
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# Groundwater Quality Sampling and Analysis

Groundwater quality data were taken from monitoring wells
which, together with those gathered from groundwater
quality monitoring network installed by our Environmental
Protection Administration, can not only delineate the extent
of groundwater poliution but also set up an early warning
system for all groundwater users(Fig. 9).

# Groundwater Related Research and Studies Fig.9 Groundwater Quality Waming

The availability of more and better hydrogeological data has Map of Lanyang Plain
enabled several key groundwater related research and studies

which were otherwise difficult to realize.

These studies include thorough investigations of existing wells
(Fig. 10), development of several complex simulation models,
building of an islandwide groundwater database (Fig. 11),
management of hot spring resources (Fig. 12), a valuable
tourism attraction in Taiwan, and more accurate estimation of
groundwater pumpages and natural recharges.

Fig.10 Well Investigation

Fig.12 Hot Spring Resources in Taiwan ————  Fig.11  Groundwater Database

The installation and maintenance of a modern groundwater monitoring network have facilitated
valuable hydrogeological data which were previously unavailable to decision makers, managers,
and researchers. By 2008, Taiwan will have completed one of the most comprehensive regional
groundwater monitoring network in the world. We are proud to have the opportunity to share our
plan and experience with the world water resources community.
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Land Subsidence Prevention in Taiwan

Land subsidence due to overdraft of groundwater has been

observed in many parts of the world. In Taiwan, due to its 5" —_ s
relatively low development cost, groundwater has been the é . N B
main source of water supply for most aquacultural and | g \ N
coastal industries since the 1970's. é L

The overdraft of groundwater had caused serious land |- ——
subsidence in the coastal areas (Figs. 1 and 2) which in turn | s o
had resuliad in extensive economical losses from frequent - {: - w,n T - m .
floodings (Fig. 3) and other infrastructure failures. Total  Fig.d Land Surface Elevation
subsidence affected area due to groundwater overdraft in Variation at Tai-Si (Tu-Zu71)

- NI ion in Yun-Lin C
Taiwan had at one point in time exceeded 1,890 km?2. Stationin Yun-Lin County

Recognizing the severity of the situation, Taiwan's
government initiated a five-year Land Subsidence o
Prevention and Reclamation Plan (LSPRP, or the Plan) in e
1995 to remediate land subsidence problem in seven
counties and municipalities. LSPRP was extended for | .. " -
another five years in 2001 to comprise numerous strategic L
and administrative objectives and tasks, including the e

division of manpower and responsibility between central and ~ Fig.2 Accumulated Land
Subsidence from 1992 to
2002 in Yun-Lin County

local governments.  The contents and preliminary
achievements of the Plan are introduced in this paper.

e w

P

Fig.3 Coastal Flooding during Typhoon Season

LSPRP's main objectives are: (1) to alleviate land subsidence problems from groundwater
overdraft and (2) to develop improved landuse and water resources plans in subsidence affected
areas to minimize further economic and social losses.

The Plan has been executed under the following three guiding principles:

(1) The Plan shall coordinate with applicable county and/or municipal development plans.

(2) The Plan shall strike a balance between ecological conservation and economic development
and in accordance with rational water resources utilization plan.

(3) Public eduation and law enforcement shall both be emphasized to maintain current living
conditions of the citizens.

17
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LSPRP's implementation contains five general topics. Their
strategies and tasks are briefly presented below.

# Landuse Planning in Subsidence Affected Areas

The myain work is to develop new landuse policies and measures
for all subsidence affected areas. These policies and measures are
to clearly delineate areas where specific developments are
permitted (or prohibited).

The task also includes the assessment and development of
guidelines and technologies to reclaim subsidence affected areas
for specific landuse purpose.

% Aquaculture Production Control and Water Management

One of the key strategies of this task is to restrict water
consumption of aquacultural industries through production
control. Specific targets and measures include setting an annual
production cap of 270,000 tons for domestic market only,
reducing fishpond area from 52,000 to 22,000 hectares,
converting fishponds to recreational facilities (Fig. 4), adopting
alternative harvesting methods to replace inland fishponds (Fig. 5),
and revising aquacultural practices such as raising premature
stocks instead of adult fish.

For water conservation, annual water demand target for the entire
aquacultural industry is limited to 700 million cubic meters, and all
groundwater from subsidence affected areas are to be supplied
only from public wells managed by producers' own associations.
All illegal or unregistered private wells are to be capped.

The task also includes the development and promotion of water
reuse technologies (Fig. 6) and salt-water aquacultures (Fig. 7) to
reduce the industries' reliance on fresh groundwater.

Fig.4 Conversion of Fishpond
to Recreational Facility
in I-Lan County

Fig.5 Seanet Harvesting
Method to Replace
Fishponds

Fig.6 Development of Water
Reuse Technologies in
Aquaculture Production
Zone in Yun-Lin County

N

Fig.7 Ta-Wen Sait Water
Supply Factory in I-Lan
County



# Industrial Water Management and Development

In order to increase efficiency of industrial water consumption, this task sets a goal of 5% increase
in industrial water reuse each year. A team named "Industrial Water Use Task Force" was set up
to guide coastal industries to implement effective water conservation measures, including the
establishment of standards for rational water use in factories and review of water use plans for

major factories.

This task also includes planning and implementing
new surface or alternative water supply systems (Fig.
8) to .provide: stable-water-supplies. to coastal
industries.

# Monitoring and Enforcement

Comprehensive surveys of coastal regions’
hydrogeology, land subsidence, and existing wells
have been executed in this task. The surveyed
information are used to develop control and
enforcement guidelines. Although established in
phases, our groundwater and soil monitoring
networks have been significantly strengthened by this
task.

Several unsuitable and outdated groundwater related
laws have been or are to be amended in this task. To
enforce the laws, electricity cutoff has been used as a
soft deterrent to illegal fishponds and wells (Fig. 9) in
the transition period. Guidelines for groundwater
metering practice and tariff are to be implemented.
Groundwater recharge areas (Fig. 10) are delineated
and controlled from surveyed data, and plans for
conjunctive use of surface and ground water
resources are developed to prevent overuse of
groundwater in coastal areas.

Fig.9 Dismantling lllegal Wells in
I-Lan County
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Fig.8 Chi-Chi Dam and It's
Water Distribution System

Fig.10 Groundwater Recharge Zones
in Ping-tung Plain



i Public Education

Strengthening public education is a major task of the Plan. This work includes publication of
educational materials for land subsidence prevention and reclamation (Fig. 11), and periodically
holding public hearings, training courses, and seminars to encourage public participation in the Plan

(Fig. 12).

By the end of the first phase of the Plan
(the year 2000), groundwater
withdrawal in Taiwan had significantly
reduced from 7.1 to 5.67 billion
m3/year. Aquacultural use of
groundwater had reduced from 2.4 to
1.14 billion m3/year. Groundwater levels
had risen up and seawater intrusion
had been repelled in some coastal
regions. Land area where subsidence
rate exceeds 3 cm/year had been
reduced from 1,616 to 920 km2.

i

!,
¥
3
3
|
E
E
E

Fig.12 Public Education,Training Sessions, Public Hearings,
and Technical Seminars for Land Subsidence
Prevention and Reclamation

Although our land subsidence problem has been controlled, much work still lies ahead. The second
phase of LSPRP, extended for another five years in 2001, is focusing on preserving and enhancing land

value and fiving quality of the citizens in all land subsidence affected regions.
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Ministerial Declaration
--- Message from the Lake Biwa and Yodo River Basin---

23 March 2003

We, the Ministers and Heads of Delegation, assembled in Kyoto, Japan on
22-23 March 2003, on the occasion of the 3™ World Water Forum.
Building upon the outcomes of the Monterrey Conference on Financing for
Development, the World Summit on Sustainable Development (WSSD),
and the United Nations Secretary General’s Water, Energy, Health,
Agriculture and Biodiversity (WEHAB) initiative..as well as other
water-related events, we assert' our common resolve ‘to implement the
appropriate recommendations in order to achieve the internationally agreed
targets and goals including the United Nations Millennium Development
Goals (MDGs).

Taking note of the thematic and regional statements and recommendations
from the 3rd World Water Forum, we declare the following:

[General Policy]

1.  Water is a driving force for sustainable development including
environmental integrity, and the eradication of poverty and hunger,
indispensable for human health and welfare. Prioritizing water issues is an
urgent global requirement. Each country has the primary responsibility to
act. The international community as well as international and regional
organizations should support this. Empowerment of local authorities and
communities should be promoted by governments with due regard to the
poor and gender.

2.  Whilst efforts being undertaken so far on water resources development
and management should be continued and strengthened, we recognize that
good governance, capacity building and financing are of the utmost
importance to succeed in our efforts. In this context, we will promote
integrated water resources management.

3. In managing water, we should ensure good governance with a stronger
focus on household and neighborhood community-based approaches by
addressing equity in sharing benefits, with due regard to pro-poor and
gender perspectives in water policies. We should further promote the
participation of all stakeholders, and ensure transparency and
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accountability in all actions.

4. We are committed, in the long term, to fortify the capacity of the
people and institutions with technical and other assistance from the
international community. This must include, among others, their ability to
measure and monitor performance, to share innovative approaches, best
practices, information, knowledge and experiences relevant to local
conditions.

5. Addressing the financial needs is a task for all of us. We must act to
create an environment conducive to facilitating investment. We should
.identify priorities on water issues and reflect. them accordingly in our
- hational development plans/sustainable development strategies including
Poverty Reduction Strategy Papers (PRSPs). Funds should be raised by
adopting cost recovery approaches which suit local climatic, environmental
and social conditions and the “polluter-pays" principle, with due
consideration to the poor. All sources of financing, both public and private,
national and international, must be mobilized and used in the most efficient
and effective way. We take note of the report of the World Panel on
Financing Water Infrastructure.

6. We should explore the full range of financing arrangements including
private sector participation in line with our national policies and priorities.
We will identify and develop new mechanisms of public-private
partnerships for the different actors involved, while ensuring the necessary
public control and legal frameworks to protect the public interests, with a
particular emphasis on protecting the interests of the poor.

7. As water situations differ from region to region, we will support
established regional and sub-regional efforts such as the vision of the
African Ministerial Conference on Water (AMCOW) to facilitate the New
Partnership for Africa’s Development (NEPAD) and the Central American
Integration System (SICA), and the implementation of the program of
action in favor of Least Developed Countries (LDCs). Recognizing the
uniquely fragile nature of water resources in small island developing states,
we support specific programs of collaboration such as the Caribbean
Pacific Joint Program for Action on Water and Climate in Small Island
Countries.

8. We reaffirm the necessity for countries to better coordinate monitoring
and assessment systems at local, basin and national levels, with
development of relevant national indicators where appropriate. We call
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upon the United Nations, inter alia through the Commission on Sustainable
Development, to take a leading role and cooperate with other organizations
involved in the water sector to work in a transparent and cooperative way.
We welcome the willingness of the Organization for Economic Cooperation
and Development and other organizations to periodically inform the
international community of aid activities in water-related areas. Ways to
track progress on water issues may be usefully explored on the basis of
existing facilities and relying upon information from countries and relevant
UN agencies, regional development banks and other stakeholders,
including civil society organizations.

9 We welcome the proposal to establish a. new network of websites to
jcilow up the Portfolioc of Water Actions that will publicize actions planned
and taken on water-related issues by countries and international
organizations in order to share information and promote cooperation.

[Water Resources Management and Benefit Sharing]

10. As we aim to develop integrated water resources management and
water efficiency plans by 2005, we will assist developing countries,
particularly the least developed countries, and countries with economies in
transition, by providing tools and further required assistance. In this context,
among others, we encourage regional development banks to take a
facilitating role. To this end, we invite all stakeholders, including private
donors and civil society organizations, concerned to participate in this
process.

11. Recognizing that cooperation between riparian states on transboundary
and/or boundary watercourses contributes to sustainable water management
and mutual benefits, we encourage all those states to promote such
cooperation.

12. We will further encourage scientific research on predicting and
monitoring the global water cycle, including the effect of climate change,
and develop information systems that will enable the sharing of such
valuable data worldwide.

13. We will promote measures for reducing losses from distribution
systems and other water demand management measures as a cost-effective
way of meeting demand.

14. We will endeavor to develop and deploy non-conventional water
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resources by promoting innovative and environmentally sound technologies,
such as the desalination of seawater, water recycling and water harvesting.

15. We recognize the role of hydropower as one of the renewable and
clean energy sources, and that its potential should be realized in an
environmentally sustainable and socially equitable manner .

[Safe Drinking Water and Sanitation]

16. Achieving the target established in the MDGs to halve the proportion
of people without access to safe drinking water by 2015 and that
.established in the Plan of Implementation of the WSSD to halve the

~proportion of people without access to basic sanitation by 2015 requires an-
enormous amount of investment in water supply and sanitation. We call on
each country to develop strategies to achieve these objectives. We will
redouble our collective efforts to mobilize financial and technical resources,
both public and private.

17. We will address water supply and sanitation in urban and rural areas
in ways suitable for the respective local conditions and management
capacities, with a view to achieving short-term improvement of water and
sanitation services as well as cost-effective infrastructure investments and
sound management and maintenance over time. In so doing, we will
enhance poor people’s access to safe drinking water and sanitation.

18. While basic hygiene practices starting from hand washing at the
household level should be encouraged, intensified efforts should also be
launched to promote technical breakthroughs, especially the development
and practical applications of efficient and low-cost technologies tailored to
daily life for the provision of safe drinking water and basic sanitation. We
encourage studies for innovative technologies to be locally owned.

[Water for Food and Rural Development]

19. Water is essential for broad based agricultural production and rural
development in order to improve food security and eradicate poverty. It
should continuously contribute to a variety of roles including food
production, economic growth and environmental sustainability. We are
concerned with increasing pressure on the limited fresh water resources and
on the environment. Noting that a diverse array of agricultural practices
and agricultural economies has evolved in the world, we should make
every effort to reduce unsustainable water management and improve the
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efficiency of agricultural water use.

20. Through effective and equitable water use and management, and
extending irrigation in areas of need, we will promote neighborhood
community based development, which should result in income-generating
activities and opportunities and contribute to poverty eradication in rural
areas.

21. We encourage innovative and strategic investment, research and
development and international cooperation for the progressive
improvement of agricultural water management, by such means as
demand-driven management including participatory irrigation management,
‘rehobilisation "and” -modermization of existing  water facilities,
water-harvesting, water-saving/drought-resistant crop varieties, water
storage and dissemination of agricultural best practices.

22. Inland fisheries being a major source of food, freshwater fish
production should be addressed through intensified efforts to improve
water quality and quantity in rivers and protection or restoration of
breeding areas.

[Water Pollution Prevention and Ecosystem Conservation]

23. We recognize the need to intensify water pollution prevention in order
to reduce hazards to health and the environment and to protect ecosystems,
including control of invasive species. We recognize traditional water
knowledge and will promote the awareness of positive and negative
impacts of human activities on watersheds for the entire water cycle
through public information and education, including for children, in order
to avoid pollution and unsustainable use of water resources.

24. To ensure a sustainable water supply of good quality, we should
protect and use in a sustainable manner the ecosystems that naturally
capture, filter, store, and release water, such as rivers, wetlands, forests, and
soils.

25. We urge countries to review and, when necessary, to establish
appropriate legislative frameworks for the protection and sustainable use of
water resources and for water pollution prevention.

26. In view of the rapid degradation of watersheds and forests, we will
concentrate our efforts to combat deforestation, desertification and land
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degradation through programs to promote greening, sustainable forest
management, the restoration of degraded lands and wetlands, and the
conservation of biodiversity.

[Disaster Mitigation and Risk Management]

27. The growing severity of the impacts of floods and droughts highlights
the need for a comprehensive approach that includes strengthened
structural measures such as reservoirs and dikes and also non-structural
measures such as land-use regulation and guidance, disaster forecasting and
warning systems and national risk management systems, in harmony with
the environment and different water uses, including inland waterway
navigation.’

28. We will cooperate to minimize damage caused by disasters through
enhancing the sharing and exchange, where appropriate, of data,
information, knowledge and experiences at the international level. We
encourage the continuation of collaboration between scientists, water
managers, and relevant stakeholders to reduce vulnerability and make the
best prediction and forecasting tools available to water managers.

29. Finally, we thank the Government and people of Japan for hosting this
Ministerial Conference and the Forum.
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Regarding the Portfolio of Water Actions (PWA)

22 March 2003

Ministerial Conference

on the oceasion of
the 3rd World Water Forum

O A total of 422 actioris were submitted from 38 countries and 18
international organizations. {As of 10 March 2003)

O Qverall, many of the actions involve “Waler Resources
Management and Benaft Shaning” and "Safe Drinking Water and
Sanitation.”

O Regionally, actions from Asia are more focused on “Water for
Food and Rural Development™ and "Disaster Mitigation and Risk
Management” than other regions.

O Europe submitted manéf actions on “Water Resources
rManagement and Benefit Sharing.”

O Africa submitted many acticns on “Safe Drinking Water and
Sanitation.”

O Intemational organizations demonstrate a similar trend to Europe.

Theme / Region

242% (1
——
sk Rescurres tanagemon
and BorsyM Shasing
Db Deieking Woler and
Sansiaten
Europe] — u&m Jos Food and Runcd

" : : Oisats titeption and Risk
Africal danagemaent

Wit Follaion fevenson and
Ecosyshen Conmonain

Intemationat
Lrganizations)
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Draft STATEMENT World Water Actions

Coordinators Date: February 3, 2003

World Water Council Mr. Francois GUERQUIN f.guerquin@worldwatercouncil.org

Eg::;;tanat of the 3rd World Watter Mr. Toshio Okazumi okazumi@water-forum3.com

Liaison Officer in the secretariat of . . .

the 3rd World Water Forum Mr. Toshio Okazumi okazumi@water-forum3.com
ISSUES

Since The Hague, WWC is committed to participate to better information of what is happening in the
water world. World Water Actions is a monitoring process designed to process such information to
WWEF3, to the Ministerial Conference, and should guide all stakeholders in committing to what are
the most pressing issues in water.

ACTIONS

Our current contribution is the following, which is our input to the Ministerial Conference.

Many actions have been initiated. Many are ongoing. But many more are
still needed to avert the looming water crisis and to realize a safe water
world for all. And they are needed more urgently and at a faster pace than

ever before.

Water is everybody’s business. And everybody, as individuals, communities, private and public
organizations, multinationals, governments, and international organizations, needs to take on
responsibility for realizing a safe water world. There are vital actions for everyone, in all of
these roles:

1. Governments and local authorities to acknowledge the importance of water to
development and poverty reduction by mainstreamingwater in strategies and masterplans
for all WEHABSsectors

Governments and local authorities to increase investments for water development .

International financial institutions and bilateral donors to prioritize support to countries that

face their responsibilities towards water, as stated above.

4. Governments and international financial institutions to adopt measures to attract financing
for infrastructure

5. International institutions to deepen understanding and expand public awareness of the
benefits of water and improved water management.

6. Service providers to improve the quality and efficiency of service provision, operation , and -
maintenance

7. The United Nations , in preparing the declaration for the Decade of Education for
Sustainable Development, to take in account the important role of water in sustainable
development.

8. Governments to focus on capacity building for the new institutions created by
decentralization and their newly assigned roles and tasks.

9. Governments, industry, agriculture and people in their daily lives to contribute to
eradicating existing pollution and ensuring that development doesn’t result in increased
pollution.

10. community organizations, NGOs, private and public sectors, local administrations and
national governments, to work in partnership for the best of water management — because
water is everybody’s business. .

11. International institutions to facilitate co-operation in the joint management of
trans-boundary water systems.

wp
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12. Water managers, in collaboration with climate and water scientists, to develop ways to
better adapt to climate variability and to reduce the human suffering caused by flood and
droughts.

13. International institutions to establish a global monitoring system covering the state of water
resources, the activities in the water sector, and progress towards the Millennium
Development Goals.

WWC expects all participants to use this working document, criticize it if needed, but just hope
that it will nurture the thinking and most importantly the decision-making.

For itself WWC will announce its commitments in WWF3, but will pursue efforts in much

needed monitoring and elaboration of thinking around the benefits of water, to give all of us
convincing arguments for more attention to water.

b+ 8-3
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“Water Voice”

in Jing-Jion

Tltle. Talwan suffered its worst drought in decades this year (2002)

Taiwan suffered its worst drought in decades this year (2002), with many
rivers drying up and serious reservoir storage insufficiency. The Central
Govermnment even established a Drought Control Taskforce in response. Drastic
climate changes are not only a serious threat to the management of water resources
but also bear negative effects on the quality of water. With normal precipitation, the
water quality in rivers can stay rather consistent. Floods and droughts however can
exert significant impact on water quality. For instance, water rationing during
drought seasons can cause tap water pressure to drop and the intermittent water
supply rationed by region and by time slot can adversely affect water hygiene in
the pipeline, raising turbidity levels in water. Hence, water purifier is necessary to
ensure the best water quality and help guard against droughts.



PR

KRZERLE KA E B F R

Kz RNLBERAE mm#43125

L wmw_u,%’éﬁﬁ* TSI
REBEA 4 BAKIEAN ;
%ﬁk&%.memwmﬁ,

B R AR e

??é FRBHLE -
S ELEERBTERIRORT S 2ALER :
%> KBBRARR » FPRBFARRIRF NARE - HKAF
ROFERE  RAHGILEFTHAEREEHAER YA
¥ MBKRGARRE > ERAFRMGR - AEF 0GR
T TN KE R G AL E - ERARBE TN
20 KEREXFBEREIPYE - ARKEH > RARK
éﬁ*&%ﬁ B RIREK > HAETUHAZ AR RE £

’ﬁgéiﬁﬁmﬁﬁﬁ% B FRERARRIREKRE
G REFHFHRSY -

FTRttHiees A7, HH-H@ANX

i B EERELEAZRANE

Ft ek 9-5



TAIPEI=TIMES

% — Al

1% A : Taiwan on stage at water forum

FLOOD PREVENTION: The 3rd World Water Forum in
Kyoto continued as Taiwanese delegates shared their
experiences of flooding with the global community

By Chiu Yu-Tzu

STAFF REPORTER IN KYOTO

Wednesday, Mar 19, 2003,Page 2

Taiwan gave the international community a lesson in tackling urban
flooding yesterday as more than 170 countries gathered at the 3rd
World Water Forum in the Japanese city of Kyoto.

The Water Resources Agency (WRA) presented three reports on
flood mitigation in urban areas at the triennial international meeting,
offering valuable suggestions taken from past experience.

WRA Director Hwang Jing-san (# 4 (1)), leader of Taiwan's
30-strong delegation to the forum, said the flood mitigation strategy
in Taipei deserved to be heard by a wider audience because it has
been adopted by a national capital.

Lee Hong-yuan (Z=JEJH), a civil engineering professor at National
Taiwan University, concluded at a session entitled "Flood Mitigation
and Urban Areas" that Taipei's experience demonstrates that
non-engineering strategies deserved further notice because people
could not only rely on new technology to control water.

Lee said those strategies included building detention ponds (small
dam created to hold back an excessive amount of rain fall in a short
period of time), revising land-use regulations and establishing a
sound flood-insurance system.

Lee said that Taipei has been victim to a series of floods since 1997.
Lee said, however, that Typhoon Nari in 2001 exposed the
country's shortcomings in flood prevention.

"We would like to share our know-how on flood-warning systems,
but also hopefully learn about non-engineering strategies from
others,"” Lee said.
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Lee Tim-hau (ZX¥%) from the civil engineering department of NTU,

said that improving the accuracy of typhoon predictions was an
important goal.

"We believe that a transnational collaborative mechanism on
rainfall precipitation is needed not only by Taiwan but also the
Philippines and Vietnam," Lee said.

The WRA's presentation interested participants, especially those
from nations with similar environmental problems to Taiwan.

F. L. Bussink from the Netherlands' Ministry of Transport, Public
Works and Water Management, said in his country people were
told to believe in engineering. Bussink added, however, that recent
urban flooding in his country demonstrates that engineering is nota
cure-all.

Bussink stressed the importance of reshaping old-fashioned
engineering concepts and educating the public.

"All measures need political support. However, the government
should tell people the truth," Bussink said.

DPP lawmaker Eugene Jao (#7ki#), who attended the forum in
Kyoto yesterday, said that Taiwan's active participation in the forum
demonstrates the country's ambition to keep up with
sustainable-development issues.

Hwang said that Taiwan is facing the same water challenges as
others, such as increased flooding, water-supply shortages,
ongoing development, worsening urbanization, over pumping of
ground water and increased costs of maintaining water sources.

Hwang said, however, that participation in the forum was a good
chance for Taiwan to review the problems that are unique to the
country.

"For example, how could the sewer system in an industrialized
country like Taiwan be so poor?" Hwang said.

In 2000, according to government statistics, the average sewer
connection ratio in Taiwan was only 7.2 percent. Even in the Taipei
metropolitan area, the ratio was only 48.

In Kaohsiung, the nation's second largest city, the ratio is 7.2
percent. In the rest of the country, the ratio is 0.6 percent.
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%4 - Taiwan shares aquifer experience

By Chiu Yu-Tzu
STAFF REPORTER
Thursday, Mar 20, 2003,Page 2

At a time when many countries in the world are facing challenges
resulting from overuse of ground water, at the 3rd World Water
Forum in Osaka yesterday Taiwan shared its experience in
managing its aquifers effectively.

‘Taiwan's experience in controling land subsidence caused by
overuse of groundwater was reported in a session on Ground
Water and Related Land Disasters.

Chu Wen-sen (43 4), Executive-General of Environmental &
Infrastructural Technologies (EIT), and Hwang Hweng-hwang (&1
12), head of Water Resources Agency's (WRA) Land-Subsidence
Prevention and Reclamation Corps, jointly reported on the nation's

experience in establishing 186 stations and 481 monitoring wells to
study the properties of groundwater.

In the 1980s, Taiwan benefited from exporting seafood. But the
aquaculture projects that produced the fish which resulted in the
over-use of groundwater.

In the past decade, the government has spent NT$1 billion on
rehabilitating land that was damaged by the disastrous overuse of
groundwater.

Between the mid-1970s and the early 1990s, over-pumping along
coastal areas by fisheries seriously depleted the nation's aquifers.

During that period, the nation consumed 7 billion cubic meters of
groundwater annually but received an annual average rainfail of
only 4 billion cubic meters.

By monitoring groundwater levels and revising land use and
agricultural policies, the government has been able to limit the
amount of groundwater pumped each year to about 5 billion cubic
meters, Chu said.

Water Resources Agency Director Hwang Jing-san (& & (11)
suggested at a wrap-up discussion that all levels of government
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must work with the public to develop rational plans for use of land
and water resources.

"In addition, proper management of groundwater and land
subsidence depends on sufficient data, advanced analysis tools
and commitments from both the government and the public,"
Hwang said.

In response to questions raised at the session, Hwang said that
pursuing a better standard of living was not necessarily built on
consuming more water.

Hwang stressed that ground water should not be used for
development unless safety limits were set.

'Represehtatives from India said their government-has been irying
to mitigate the impact of groundwater over-exploitation in Andhra
Pradesh for years.

The delegates stressed the importance of the government
engaging the public and educating them about the use of
groundwater.

On March 22, World Fresh Water Day, a 10-day campaign will be
launched in India to further prevent the depletion of groundwater.

The water forum is currently being held in the Lake Biwa and Yodo
River Basin area that connects Kyoto, Shiga and Osaka.

Taiwan's delegation comprises 30 water resources experts and
officials. As the forum gathers today in Shiga, the delegates will
gather information pertaining to sustainable development.

Yesterday, participants from different areas of the world seemed to
share the opinion that water policy makers now face a double
challenge: More ecological disasters of the kind already
experienced will increase the costs of using groundwater, while at
the same time reduced yields will make it even harder to meet the
rising demand for water.

Discussions at the forum suggest that water managers have to deal
with a host of related issues: supply, quality, allocation, distribution,
equity with respect to present and future generations, resource
vulnerability and reliability, sustainable use, biological diversity, and
ecological integrity.
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1% 72 : Taiwan needs to recognize the real costs of water

By Chiu Yu-Tzu
STAFF REPORTER
Friday, Mar 21, 2003,Page 6

Taiwan must adopt diverse and extraordinary measures to promote
water conservation, including a water price hike, Water Resources
Agency Director Hwang Jing-san (&g 1]) said yesterday in Kyoto.

Taiwan:s delegation to the Third World Water Forum will return to
Taiwan today.

Before wrapping up five days of participation in the forum, Hwang
said that a shortage of water resources remains a threat to Taiwan
for the near future.

"We Taiwanese have indulged in wasting water that we pay
extremely low prices to obtain,"” Hwang said.

According to Hwang, water prices in Japan are about three to four
times those of water prices in Taiwan.

"If water prices reflected the real value of the water, users would
not waste it," Hwang said.

The real cost of water should include the costs of ecological
conservation, reducing the rate of water loss and other
maintenance, Hwang said.

After paying a visit to Lake Biwa -- the largest lake in Japan and
one of its most important fresh water resources -- in Shiga
prefecture, Hwang said that Taiwan has the same ability to
maintain and protect its water resources as Japan does.

"If our water resource management system couid be Iess politicized,
solving water-related issues would be easier," Hwang said.

DPP lawmaker Eugene Jao (#E7ki#), who observed the forum in
Japan, said that Taiwan's involvement in the forum lays particular
stress on the technological side of conservation.

"We should also have paid attention to social issues, such as
capacity building," Jao said.
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Capacity building refers to the sum of efforts to enhance and utilize
people's skills and capabilities as well as institutions at the local,
national and global levels, in an attempt to sustain development of
water resources.

Jao said that promoting the innovation of technology in order to
achieve goals such as water conservation, waste water recycling,
rainwater harvesting remained essential to solving water shortage
related problems.

Jao said that he would urge the Sustainable Development
Committee (7k &) of the Legislative Yuan to discuss water issues,

including establishing reasonable water prices and improving the
effectiveness of water resources management.

Although Taiwan's delegation will not be able to join the Ministerial
Conference on all occasions when the forum meets, Hwang said,
the WRA would still keep the nation well informed with updated
views shared by forum members worldwide.

Meeting under the shadow of the war in Iraq, the forum's members
called for international cooperation in maintaining the limited water
resources on the planet.

Dr. Mohmoud Abu-Zeid, the President of the World Water Council
(WWC) warned of the negative impact being made by the war on
the region's water resources, water-distribution systems and
sanitation systems.
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%7 - Water meet highlights isolation

IRONY: At the World Water Forum, 182 countries came
together to deal with common problems, but ended up
showing that Taiwan is an island in more ways than one
By Chiu Yu-Tzu

STAFF REPORTER IN KYOTO

Tuesday, Mar 25, 2003,Page 6

Despite more than 100 new commitments on water made by the
participants of the 3rd World Water Forum, which concluded on
‘Sunday-in Japan. Taiwan remains alenrated from the international
society in the water sector.

At the eight-day forum, 24,000 participants from 182 countries
participated in 351 separate sessions on 38 interlocking themes
dealing with water, especially on how to bring safe water and
sanitation to the entire world.

The participants addressed methods of balancing humanity's
increasing water supply needs. Also considered were techniques
“for improving the health and sanitation of available water as well as
the use of water for food production, transportation, energy and
environmental needs.

To address the problems related to water usage, most countries
will require more effective governance of water resources while
improving capacity and finding adequate financing to promote
greater efficiency.

Taiwan's delegation to the forum reported on aspects of the
nation's experience in controlling urban floods and conducting land
subsidence mitigation at the forum's venues in Kyoto and Osaka
last week. However, various legislators, local non-governmental
organizations (NGOs) and academics said that Taiwan could have
been more active in its involvment with the forum.

DPP lawmaker Eugene Jao (##7k¥#), who arranged a personal trip
to Japan to observe the forum, said that the forum secretariat
actually sent the Legislative Yuan an invitation to parliamentary
sessions, but that the invitation was turned down by the Foreign
and Overseas Chinese Affairs Committee. Jao said he had been
unaware of the invitation until he arrived at the Kyoto International
Conference Hall, where the forum was held on March 18.
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"I was sorry to see the Legislative Yuan's limited awareness of
global sustainable development,” Jao said.

Jao said the negligence made Taiwan miss an opportunity to
publicize it's efforts made in promoting sustainable development
issues concerning water.

In addition, Jao said that he regretted seeing Taiwan's involvement
in the forum lay particular stress on the technological side, rather
than social issues.

As Taiwan could not join the ministerial conference held on Friday
and Saturday, the delegation, composed of 30 water resources
officials in addition to experts from universities and private
~ enterprises, returned to Taiwan on Friday.

Although Water Resources Agency (WRA) director Hwang
Jing-san (&#]l]) said that the agency would still keep itself well
informed of the updated views shared by forum members
worldwide, local NGOs criticized the government's reluctance to
learn new strategies to manage water resources from a social
perspective.

Of the more than 100 commitments reached during the forum, the
climate theme accounted for more than 20 commitments.

At the forum, attendants agreed that the "community level public
participation is fundamental to achieving these goals" as well as the
"common basic requirement for water is an opportunity for
cooperation and peace."

"In the past, we've fully known that governmental water resources
technocrats despise others with no civil and water conservancy
engineering background," said Chang Cheng-yang (581F#5) of the
Meinung People's Association (MPA, E B & ¥ {5 £ & ), a
grass-roots organization that opposes the dam.

Chang argued that the WRA had never learned up-to-date theories
on water resource management, such as concepts pertaining to
capacity building.

At the forum, participants recognized that the need for capacity
building, education and access to information for enhanced
effectiveness in water management is unquestioned.

They also admitted that these critical elements of the water
development process are often treated as an add-on to programs,
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with scant regard to local capacity-building institutions, gender
mainstreaming, cultural diversity and traditional knowledge or to
long-term commitment.

Chang said the government's conservative attitude toward water
resource management ironically made local NGOs focusing on
water issues link themselves with their counterparts at an
international level.

Next week, Chang said, MPA would publish the Chinese version of
"Citizens' Guide to the World Commission on Dams," which was
originally produced by the International Rivers Network (IRN)
based in Berkley.

- At the farum, IRN representatives said pseudo-solutionsito existing
problems pertaining to water could be driven by personal,
institutional, corporate and political interests.

Aside from Taiwan's reporting its experience at the international
forum, long-term unsolved problems deserved more attention, said
Yeh Shin-cheng (ZEfikEk), a water resources engineering expert at
the National Kaohsiung Normal University.

"For example, the existence of unsolved problems pertaining to
land subsidence can be attributed to local governments' reluctance
to take legal actions to tackle illegal driling and to close illegal
wells," Yeh said.

Yeh said land subsidence mitigation was being used by local
political factions to gain influencez. Political interference, Yeh said,
hampers Taiwan from pursuing a sustainable future.

Water resources experts estimate that there have been about
40,000 illegal wells that over consume ground water.

Fib e 9-14



=)

(

A

B4 :

PRk >

L

RELH

2 Eap :
LRI B R S TR |

ooEYE

PRIREIKHEE 8K

%F. *_E

HERERR TR - YN KA ORE RNtk - 9
MUKW R YU ECTTY IR BB OMES ook
K e - W A4 e | ] o oAbty - K -
M RDE ISk M) W - CREE KA
CTERRARE A KSR 2% -

HAEXTHEFK LA L FiceELEwY - $ﬁ
TETRRARTRESY - YUK YRR TR
S ROETLTIE AR -

W - REFEEBEERE S CER - 4 - i%i&
RS RIS e - SR T
| B | SRR E SR » SN - R
,_ﬂ§mﬁﬁkﬂﬁ EH | - BEEEENEE - 1Sy
RSSO I -~ B R EE-KIE RS K
FHERED | KER - RE-EOHRERE - SR

mﬂﬁéiWMFﬁﬂ%mﬁhﬂﬂﬂ7;.
IREXRUR 0 - BN DI, - lEmiin
KEEEORE - RECHERR X ERNEBIgE - 2
EBSE-<ER - e R REE | o
+ERK - B4+ BEEEE - BN mE (NO) -
e R | BRI < B8 -

PERIBL X EEGTEHEI rEIINY ) o B
SOBRERNERESX X - BEinE-HE S s e
@ - ENEES OHEXHEHHETEEH - EH
ERER - TR - REER) - MXREEEE) -
FREBXRIKS - rREEIE) - (SRR e
B o TRER - QB BRI - rEe¥)
RO 4 TEEMEEIE] - rEgy
- TRUKESHEENES - TXHEE - iR - (e
HELEE] - rRRWE) -
PIBCKRERECIN ) FEEE - {KESHERIE - o
- SRR KB - OB XN - SRR ¢

€315 G5l S

5 KIE R
S GHR R |<-11 [E
- BRI IR | S mEK<
nﬂla ¥ -

_”_ _.E.._ HARSKIoRE - S48
EIE SR - 218K

SSE B S XS < O R

I - AR - B R SRR |
g - EgﬁﬁkTaé@ﬁﬁﬁfgmmﬁwﬁwia
B
xiﬂﬁgxm&%ﬁmxgmsﬁmﬁwmﬁﬁa.
B XAREENARE - BRI DYt o

BB KRR B R BRSO - £T) 1+ |m
1 |1 DG~ | o | BRI SEE
ETHOR<QE

B BRI  EROH E E HE
TCOEEEE: - ERIERE I B R - KR RE X
RESE O - EHIKERONCOEE - WEKSWInRE
HEEH NGRS ERAS - s DO
BENCOL B | R - EEENOREE<
g e
HEEER DS
RGN EE MRS SRR - XEE
EPSRC IR B - M B - B

wa¢ KRS - X

SHRERE X404 - BTN - SREES ¥
- I - EERE - ReRnEIRE - ERERNE
OEXCEZRE - RPN RRREEE K - SIS
BUEXREERYTEHE -

HOEERENEER - ERBREEE - S
S FeE AR - ¥ YD - R 2R
G R SR - XETRTHRE - @UEg
RGBS ¢ W SRS RRREER - DmEHH
EEX AN - BRI | BRSSO E
Rl - (EER R IR, - IR, - &

- SRERBICE R W NER B ] - 2%

(VP ) G FEHEIRIE - JHHE e - 11 | 2
<RCEXERER - ¥EPEERBEE - QEEIHE

CEK BRI - RERRER<RERE -

R G A ENDICNE U - el - B - WHRERR -
HER - IFHRAMSRRERE DR Ry - 2
ERE - BHKERERTERKIE - DRRYRRE
BREXE -

0F | DiHXEDY - REERERSETERTE
EmMEEH - HKIRE I REEEER - DRRGH -
KRR - KR - R HEHTRICERERR
IR SR MR R



RELS - _FHeFp BR: =2 8 ¥ 42 L;L

SR -
smqﬁﬂﬁﬁwam% BESEOTIN - HD B - B> MRIHEE e - b
| SR N - S IR R - AR SO S RO TR 5 | 91 - SRRt
- BER-ZENSH - AR - MRS - OO N
1 - RIS - BT T
PSRRI G - MBS ERILY - ¥ | HOMBASITHRAD® - BETLNR  MET K2
Lt - MR - BESRTAEE « M-SR - R R S BB 2R
- ST G52 TR TR Fa-K2 - BB - BE AR A Do T - e
8 R S ST - ISR T S D - SRS SRR | - Bt
9 - BREATTLREREEIN - SRFRIME | B - HESINETRA-Y - PRATONSD
I - RS SR LN S SR BWEHIR - PRSI HNE
L - SRR R - ORI S - SO R
SEORSETRNSRENE - RO - FOSHEMISON - 0SSR - MR IR B S - TS
AR - EEE - WS REET X B BN R s (- SR R
B - SR -RASNTRE - AR - AR - M RBRT -2 E N - ke
- BT | SRR - HEH MR - RRIBERRERS - MEEIEE -
B TR S E0t - DO R R SR - MR PHONNC AR
- IrRERSHAEAN - Wi
ST S I ST S R 1 - B - 2 A 2 B R R R S B
S - BERBREE
USSR - ST TATREDN - SRRSO - AR | SR | 1 - W
SRR - CIREERIRG - R ER | W EE DR BECERE - TR AT - SN
2T - BAEH D | - ATRBAL T WY - RO MINEI S SEER W

(SESW)

Y15

74

v

=

BENIHRE - EWDO GRS YRS -

¥ETH-2%

. Fﬁ%ﬁﬁﬁﬁﬁ@irﬁ it
SHEEyREm| llﬁf‘vHﬁ WX B ETE TR H DS - A

o SRR BTN -
EEEIRAMRSES - BES -SSR - X IHmCH] Bl

R T R - B 130 - RIS - SN -
° FSERX RER-HDF X I8 e
FOORF - BMAI IR - SRMINSD - SEEAHD> - AWHEZ ~

BSOS | S - ST R I - ST AT X IRE
© SR IEHRSSHER\S I R - SOERERRRS - M -
HIGERIRE - SRR SR - SIS - B - T Beg [ely
- EISHEY - Pey) Ofe] - E[ERNoR-- MIEDSCEE -k - SRR IR
R - (I - DT - SRR THEEE | -HBISHE - WEE S
B - NEB BRI S 1t - SN BB ::"'
m

R ERB T

| BRERLES | NDL DS - St RN SER | oD NS SEE
W BB ST > SEER - Rt AR SR E S A
o BRA—MEISNRE | WOBEDE - rEmEIEE MW

| EHDRERZNTEA IR IR - TN E N - e A
: o NS
HEE SRS DA RS - WA | SRS

Y

o

SFXER - FETR- ARG - VRIS - SR>t -
SRR - STH EHAMTEN [ - SR REEH B S R - iSat
RE-H IR - WA - EXH>- - 3 SER@XSS RIS 0> -
RHRIDFORrTE - IR - SR - | SRR OO R - SHR S S

o HERIESBEE TSR ) - MRSt

T AL N

Vo



B o/ v/ 3 (M)

BR =

SL5E!

RELSB

*.E_*__.E. _.m._ _.E}M.____n @

JEQHES | A0RHE - X - ¥ EERDEGRCHRENSSERN | - & NESE
| R | R - 3%
.h#ﬁ5+_,Aﬁﬁﬁﬁﬁ

OB HHEREERX - GEPEREEH Y EEEEEE - RRXEX
s SRR | HhEEDE - MUIEN-ORIRSENEY - 1B KRB R R
R < S R )

HERLXERGEQINE: - | B cEk-HEIER - HERB<OITAH |
WA A - 4R 1820 TR ) < SN GHESER X - 4T 4=
Bt | - K <SRRI R SRR R - - BRI AN
B<RERXEEERE - ARz OR<ESRE D -< - R
BERER-IRCRTREERY »  SERUSK MR EHEEE - 12l
HPDE - EXEEEXTREXKE - X ROTRERKOERE -

ERRDI- I - AHEPE IO KIS | IR - | KRS

DEGS) D - | GRICKIE IR GRERY © IRARIENICR
BT | RIRNE - RS BIHO SR SR BRI - B-H-R
SHEEN-LARBIIE R - HERKEIR - IR - 1 |OOOHERIRI<&
i fhan H- < - B EEKIEIR DR <SR | < - SR -
4 - BRG] < AHE T < ETREM S - .
FRBE R T R RS HEIT RIS - TRESEXMEEERRE
Prds - SRHXREEHMKRIM RS RO i HERE -
EOBEEZE - | -R1OM |-REIOH - B-TEHHRE - HE - | REl
BN | RO < BB » K - 1 1IO0OHM! 10O | i iEE
211 1A - BRI - 1 IQOO - ARNm 4+-XRE<M - HH-EER
B EYEESR - D@ O IR - SO - 1 H-1E<0 - 8

|

Bi--hE - T B o
B | S HEBGER - RElER | <=4

=%

< KEHPLEIFBOANE

FAMEEREL AT

vt

+HRE
(IBiEEs )

- SR EHRIR S LI o .
| R 8 TOOORE - MRS E LK | B L Hmiei
UI% ] - ] KD - RO I R A - SRR
FM<EL) © IR KABHAON - IR 08 - BT | 3¢
° MEXIEREEEK - 8 | 2K | H1 MEHE - D | RLUEED
ROEH NG - - I - RS AR R
LIRS - ¥ | R EY - ¥R (DEXRR0Y) BR8]
WY i L
FEEBRK SR - TERHRERENE - xEaxuRmEK
© BRHRA RS - BN CEOBRT D e - DR
KRS QR MR ERIRS K RO - BB KIS R AD - o
4 ¥ OB ORI - T B HK KT R R i B
KARERE - S SRR R K ST < K - CREERR
EXERE X ES SRR RER RS KRS X DRE SR
1 - EEUECE XTI T ¢ ADK-HHOWERR NI - Q-SRI AD -
BRE DRSS+ RN FOR N - RSSO
3 - CREOOREEREREN -
ORI RS | KRR e - DECRSEREEE  ERH
R RIS - RIS SRR - I R R -
DRI - 4PRHISEIT | B - 11 SR X BRI
KEHE - RS-0 IR - RSB MR S ) - 8
EEE - DY - RER - EERS RGBSR O SR RIER - &
WIS « - EERE I ETIERET - XEER (R - T W) -
WYXEDEE (RRE - HE) - RESK (IK) -3 ,E&Aﬁmv
) e R P , - - v
WG S ERI< SRS - R g - DGR
BLEENE - REDEBOEKE - SOETSREQNREHEE / 8§,
OB X T R IR - T R ORI S B + % ]
A R © TR R SR 8 - ORI i |
740 - REORSNEEN | KeSonE WﬁEMEﬁ.ﬁﬁm.u
RGN NGB RIS - RroRSEainm . - i




M|

RR

14

2]

RELH

Bl /U (R

|

!

)

kﬁHEﬁﬁ) I% &%ﬁ§§$~ e

- TR RS A - mﬂﬁkﬁﬁ*ﬁﬂﬁFig

SFKEICERS - S ERITE - KK L - Qi

BRI R R - s
mbADWﬂﬁ.Eﬂﬁﬁﬁﬁﬁm RIRG R RS
R - eI - /- Rﬁ MERHER<OBER
EEX-

B R - I%ﬁ**ﬁﬁﬂ HIKE IR X T

EH e | RRHHE S KX VI -SRI - 110

| MR HKEE X0 R | - | iHOHIRWE - &40

RS | EJoRE R - BRI -XOMDN |O - RRIHIQRE
X0 | 3R - KA RRIERERG - RIKEEX100 1O - RAREE
1 OR - HEKEE X H S OIS E RS - R
B IR Rl OCHI-oR - KRR [oR - SRR

HIKEK B SO E e

OESERER<EEN - DR HER WIS -

N

| OGS - HIREE R IKK-SEA O RO HHD - i EER-X N -

RIK IR E HIKEEX N - Eehle SR R o

BEX @i Gk R - CHETRERRE | E<uR -
B | E<8E - SOEREEREIMERR - XEXE RN
| SRR - B | BES<REREXIRKIIE - TN
Ir | EEE X R - :
REK | RS- KRB SRR G Ey
RHVEEE - BERIURE XS B - & | RilnpiEEn
R - ISR T | 5 - EREXSERE
HESIREY - TR F RIS -

AEM-FEER N ER N B RIS - IBC X SRR 0BT -
i) IOOMEHRE | XSRS el - icEmiER

PR | EXHEE - H OO - EiEXishiiia - W

| 0E-SE - XEHENGRERE - XEKSEREEIT R -
| IR .

M

HMEXNEE - EXEK PR | B - DROSEEX

P

7

SR NRARESSEN

A

e - ﬁkﬁ&ﬁgaﬁzem 3 - IR S agBlisC
D - HmRRE<HEREREX R KRR EEE
ﬁﬁzét+££mmﬁx¢%mﬁ. T
(XM - SRR BRI 130 - RS4RI
PR R BETE KRB0 -3¢ - IR SEmaETs (<4<

R RGN SR X I o) HoHE R - T

mﬁﬁhf_ﬁw - BT BRI R R RE - KR
TR | - SRR XA - XA R A0 B R

SEEE i BEEEIR) IEREEH - ER<8N
C R R« KR (1 OB - MRER i S R

ZIMRNT NER & Ko ]« 145 ) K - ﬁ&ﬁﬁ%ﬁTm

IR ,-Mﬁﬂﬂﬁiﬁﬁ+ﬁﬁﬁ‘,

(080 BRIELS ESIEHNBES

nwmaa ammgﬁmm#! ﬁ_mﬂg%QQM%%g

. $ﬁh ﬁsammwmama wﬁéﬁéaﬁﬁ ;
BREEEIRE - RSB IR - etmﬁﬁtgtﬁ m

P AR T SBTETE ~ g LR - BRE
R- ﬁw@+5i BRI+ IR %@m+_ﬁ R+
1R RO - REKHEIR - ORXBUES S - KT
xm&m&mmmxﬁ,ﬁmﬁmkﬁnx&%ﬁkﬁlﬁmﬁ

B - <

1 R R e

5B nmzﬁéﬁmk e
L < T - S EHE - BT T < X
| BEE - SOBERHQE 10 | HEWRENHUEERS |
RO RS o ~ BB |- < SR S - XX
<l X R B - IR S
PSSR | IR o, -
@%ﬁk$k@g&$qﬁ+z%,e%&@@mwg@:o



RELW T _PEMR Rk | A =/ /B (1)

c HBS ZEREA SN SENEED - SRS
TR
BrRFO> SRR S B ot mim sk o) EH e SR | 8 - ST SR
SR bR RESE - SobEREE | AR - RIS TN
M EREE | @ - B EEENAREao A S et mE | -
BAZE - B0 WAaS S - -3RR SR WS - RS

ZENMTEE - BRI - I >-PHD - -Fool S-SRt
o SHROIET S RETD IR e | - Ha -5 - Iy - 2 f-]ll

/

T e S D - e - R S il - NS - SRS R RR RS
FHHZSHWHH - TSTEH ORI - SN BHRT S
- TN - WO SRICORER - Bk AR R - X8 - XRF
SRR - HEER BRI - TRRREIEINTUAT - - ——|\\
SEE IR FRHE A o S MET AR P - R ES X

£
=]

THImE-A - BEHFEERUMR HER =S50 - HTERES R RES
SRRREI - SN AENNSEAR - S SRR R RS - b
C e SRS SR - SRS >4 - Bietak - B - SN
DE B S - MRE>-S | DRSO - NG IR - BENHBORS
AhELS | BCHEHME W EBR WESTE S | B - - St
o S - b A
Y E S SOREER - IR ERECCI RN - I - SR
RS DA - DRI - SRR RS E - WRE - &
AFEGHARE X R - FERFAERINS - SEwEME R - MR
e | AR - BONEED S - SSRGS | BMEEE
HBSHFEITR | 6 - =00 o B2 o= =S B IS Sohr R s
° RSB 2 R R - S
SR E - SNSRI EEE SR - BB TR SO E
WS> SRS AR S TR - o> - R
SE-P - WO - AT - NOS S A N R
o SR> - =
Bl S SR S - @t S R - 2R s
C OEEREE R - AR SIS T - A S SR -
° B
BE-H - SRR - X S - SRR WM -
SR - M ESSEETHA A - ST B EOE | EE T
[t - WERE - MESHIFERE TSRO - S EHEM O
o RFHEHRISZOIHT - HETB DR | DRSOl - BEEE
B - e - Aot E I | SR IR | B0 - H Wit SR
YRS R SRR - RS SRR NSO o At
FO] I RERet R - SR | NSDOHRmEEm O - RS- ] 2F i RE
- WSS OE-HIE T IRt SR Rk | (o - SENTE | i3S - B
BIEEM-HESYs | WS - SRS S BRiE | AU+ M SR
EHERERE SR | JoRMENER SR E 1 o BRI DAL - EEmE e
o TS AT B AT MEBH B E] - B IR
TR - XIEAFUOSEES | - I SEEE - 2 S
AL S - BEEBNEMEETHESN S E S S8 0 R

AT EMOEHES - BSOS S S0 - SR ol
C- SREE-IA-A - MEER S - SIRESRRO) - SIS - SE
AU S AN e S SRl - (el B ST | Gl | - f2>H
T R 2Rl X S S RS - NS R eh USSRt | SRS - bR
DR TSR - SRR - B SE- M IO

o oKk RS
EEMRE - @ | SO RS - e | Wap.a) - Bolragmes -
RIS S X SR EE IR X S S - A SR (E R - S
BB O R Er 2N 0 © OSSN DAY - TS MEE | AT




4+

TEER R

B 10



By wdav. tise Stekemoida Ce

BA - RARTEBHE

BEZ: ARETRBHE

B 10-1



BEw: 318 8 A& AamERR

BAAR: 3188 "Fiwst, LEHERETEY

B 10-2



a wEReLERRE

b. 3 # R AR HRE

C. EHIEHREHMP L

BEAXN@be: 3188428 % "HTHE, £8
B4 10-3



aEEES LA L EiEEE
) B

b. B 1w AR L

c. kx4 FARYE

BEt(@be): 3198685 % "HBETREE, 4

Wi 10-4



BEA: 3/198 "HWETKRRE LRACHELBEE

BffF 10-5



?

for @

was it

K

;3

HAXHMEHI B

-
-

Bh+-—

-6

FiffF 10



BARA+— 29 B8EH Lk g ag@EaN
PHBENE - REFREE -HEAXRF)EF

BRE+=:  $8EEH wE RS LBEXHEREIH

B 10-7



V<A T

L B AAE (LLBAR)
SIbH1E £ = K41 2359~ 124
Ak (02) 27542080
@A: (02)27542244

02122

2% mBEL: 08 39



