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TaY PRLOEIT AND XTS BACKGRQUND

i Changjlang river rises in the northern slope of the
. r:i:la Mountain Range on the Qinghai-Tibet Plategu and
.. <. :rto the East China Sea at Shanghai. It is the 3xd
. river in the world with a river length of 6,300 km.
sarchment area of 1.8 x 108 km? occupies almost _one fifth

+ vwe total land of the country,

The river basin has played the most important role in
souatry in the field of polltlcal and cultural actmv1tles
ﬁoll as economic activities. The fertlle land in the

- idle reach area, which otheLW1se could yield substantlal
s:ricultural and 1ndustr1al productlons of the country, is,

wever, susceptible to flood damages due to  the low
:Zzitudes of the land. To control flood in the. fivér'is the
.2ng cherished desire of the people and- the government of
mina. The government ‘has undertook several IlOOd control
w3zks such as’ Jingjan dykes, Jingjang dlversxon, Danjlang Kow
iam, Doujiatai diversion. and other confining dykés..
Zonsequently the flood prone area along the middle_raaphﬁé_of
the Changjiang river is protected againét 5-year flood,
Tlood mitigation in the Hénjiang river "baSin"is ‘more
distinctive. Danjiang Kow dqm; Déujiétai diVe#siOn.and dikes
oprotect the Hanjiang river basin including Wuhan éity from
100~ ~year flood if these flood coatrol facilities are operated
in well coordinated manner. " In other words, a_mal operatlon
without good coordination mlght"inéurfan a%tifiéial'flbod:in
the downstream reaches and might amplify the flodd damage.
An advance information onr " the impending flood is
indispensable for the effective operatlons of these flood
control fac1llt1es A reliable communlcatlon system which
links various flood ferecastlng and control organlzatlons is
also necessary to coordinate the activities of offlces ‘and
flood fighting team during floodlng peried.. In July 1981,
Yangtze Valley Plannlng Office (!VPO) forecasted the flood
‘magnitude at Jingjiang area, the most vulnerdble area along
the Changjiang river, on the basis of the Fflood chsarvad at
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! THE PROJECT AND ITS BACKGROUND

_ 'The Changjiang river rises in the horthern slope of the
Tanggula Mountaln Range on the Qinghai-Tibet Plateau and
flows into the East China Sea at Shanghai. It is the 3rd
longest river in the world with a river length of 6,300 km.
Ies catchment area of 1.8 x 106 km? occupies almost _one fifth

of the total land of the country.

The river basin has played the most important role in
the country in the field of political and cultural activities
as ‘well as economic activities. The fertile land in the
middle reach area, which otherwise could yield substantial
agfibulturél and industrial productions of the country, - is,
however, -susceptible to flood damages due 'to the low
altitudes of the land. To control flood in the river is the
long'phetiShéd'déSire.of'the'pebple and the gévernmeﬁt of
'_Chiné,' The govefnment has undertook severél flood control
works such’ as Jingjan dykes, Jingjang diversion, Danjiang Kow
dam, Doujiatai diversion and other: cqﬁfining"que;f
Cdﬁseqﬁéhtly"thé flood prone area along the middle reathes of
the Changjiang. river is protected against SJyea; fioqd,
' Flood mitigation in the Hanjiang river basin is more
diétiﬁctivé.-"Danjiéhg-KOw dam, Doujiatai diversion and dikes
- protect thé-Hanjian§_river basin including Wuhan city froﬁ
100-year flood if these flood control facilities are 6perateq
in wé11 ¢6brdinatéd manner. In other words, a mal operation
_withoﬁt'good'ccordinatioh'mighi incur an artificial flood in
the downstream reaches and might amplify the flood damage.
“An advahce'-iﬂfoﬁmation on the impending flood 1is
-indiSEensable_fér-the effectiﬁe operations of these flood
‘control fécilitieé; A reéliable communication system which
1inks various flood forecasting and control organizations is
also heCessary ﬁq coordinate the ‘activities of .offices and
 flood ﬁighting team during flooding period. In July 1981,
Yangtze Valle&_?laﬁning Office (ﬁVPO) forecasted the flood
'magnitude at'Jingjiéng area, the most vulnerable area along
'thé Changjiahq river, on the basis of the flood observed at
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rongchin. Flood. fighting team was formed including 300 x 103

i ici d the damages
persons from private and official sectors and h g

~hereby was wminimized. On this. case, no ~rainfall was

received in, the adjacent upstream reach area, the three

" gorges area .and, therofore, the river water level
2

-orecastings in the downstream reaches such as Ichang and

Sashi were extremely accurate. -However it is understoad that
the forecast based only on the 1nformatlon en the flood at_

Chongchine should have a certain errors if it rained in the

three gorges area.

The Government of chlna has carrled out varlous Stud184
on the flood forecasting and warning systea. .At the ‘same
time, the GOC also has xnstdlled several experlmental systEms
in Some selected arxeas such as the -Loshuj, rlver bas;n

In: the llght of the sxtuatlons mentlonea above,;the,
government of China established the necessxty to 1ntroduoe a
modern and integrated flood forecastlng and warning . System. in
the Changjiang river basin. A master plan study is necessary‘
to make the systems to be introduced consxstent - The master
pPlan study may be achieved through the review, anddlntegrathn'
of the various studies which have been completed by the IVEO
Or other offices concerned. Further, the urgent systems to
be installed immediately are  identified to. Iﬁz the system
-which covers the downstream reach area of the. Hanjlang rlver
and the system which covers the middle reach of the

Changjiang river,

By this paper, the Government of the People s Republlo-
of China would like to request technical cooperatlon from the
Gdvernment of Japan for the Master Plan and Eea31b;l;tx'
Studies mentioned above,
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2 CBJIEC OF TERMS OF REFERENCE

This terms of reference was prepared on the,basis of the
5'-;1.Lm1,nary conc.ept of the flood foz.ecast.lng and warning
¢ystem established for the Changj).ang river. The T.0.R is

l‘.

the’ rat.Lonale: for ‘the technical cooperatlon between the
jovernment of China and the Government of Japan oln this

ratter. " Cooperation covers

. {1} The formulation of a. Master Plan ‘for the flood
forecastlng and warn.:.ng system of the whole

(2) E‘easxblllty study on the system for the middle
- ‘reach of Changjlang river, ' '

"-(3) : FeaSJ.blllty study. on_ the system for the Hanjlang

r.t.ver ‘basin downstream from Danjangkou dam.
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TARGET AREA OF THE PROJECT

The target area for each study is defined as follows;
Master Plan: The Whole Changjiang river basin.

Feasibility Study on the Changjiang System:
The Changjiang river basin along the middle reach
from Chongchin to Wuhan Lexcluding the Hanjlang

erEL baSLn and the Wujang river basin.

Feasibility Study on the Hanjiang River System:
The Hanjiang river basin along -the downstream reach
from Danjgangnou dam to the confluence with the

- Changjiang at Wuhan city.
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PRESENT CONDITION OF THE PROJECT AREA
4.1 Socio~Economy of the Project Area

.The Changijiang river drains.B provinces, Tibet Zizhiqu
(Tibétian-AUtoncmous-Region) and Shanghai city. The total
zasin population is 342 x 10°% persons with rulal population of

283 x_;O6 persons according to.the statistics in 1978.

The éultivated‘laﬁd i3 27 x 10° ha.which-occupies a
quater of the total'gultivated land in the country. The land
produces various graiq.brops which is about 40% of the
;pational__pggduction._ : Amongst those grain crops, 'paddg
production reaches upto about. 70%. Other remarkable'agr6~
fisheries in the catchment area are cotton and fresh water
fisheries. The output thereof are more than .one-thirds of

-natignal - productions. -

Various large cities are situated along the Changjiang
riﬁe:.“ They are mostly located in the middle and down stream
‘reach, areas such as Chongchin, . Yichang, Shashi, Changsha,
Nanchang, Wuhan, Nanjing and Shanghai. Shanghai city is ‘the
largest ih the wcrld having a population of 13 x 105 persons.
Since the river béSin is blessed with natural resources, raw
maﬁerials fo:_manufacturing.and energy are rather abundont.
‘Manufacturing industry has been prosperous in the cities
mentioned above, Heavy industries and machineries aré
.thrihing as Hél; as small scale manufacturing. Due to the
.p:OSperous manufacturing industry, the productivity of the
middle and downstream reach areas are higher than other part
,othhe¢country.; The nationai-average percapita GDP is US$310
in 1985. Meanwhile those of Hobei and Jiangxi provinces are
'mo:§ than.US$5aO'ahd 810 respectively. Percapita GRDP of
- Shianghai city is estimaﬁed to be as high as US$3;100. It is
supposed that the prodﬂétivity of the area should have been

much higher if the area was set freed from the disturbances

caused by frequent floodings.



i.. Hyarology and Water Resources

The average annual précipitation of the Changjiang river
rusin is estimated to be 1,100 mm. It variés from 250 mm in

: 1 . H .
“he upstream area to 2,200 mm in the central mountainous

araasl

The average annual runoff is estimated to be 14,300 m3/s
dg»¥1chang gauging station with the catchment area of 1.0 X
106 km2. It entails a specific discharge of 1.4 m3/s per.10Q

xmt.

The annual sediment load is estimated to- be 514 x 10f
ton  at chhang ~gauging station, whlle at Datong gauglng
station located in the downstream reach it 'is 471 'x 106 ton.
This difference enunciate a silting of sediment in the mlddle

reach of- the. river,

The total head of the river is 5,400 m. The'hydropdwer
Dotential is estimated to be 27,000 x 105 xw in the.upuand
middle reach of the river. ' The feasible develqpméqg is
estimated to be 20,000 x 108 kW. ' ST

In the river basin, 37 000 dams and intake welrs  in
total have been constructed The annual, water w1thdraw tally
100 x 109 m3 through the dams and wejrs. Most of the water

are utilized to irrigation for the area of 13 x lO6 ha',

Navigation in the river basin is remarkable.  The
navigable channel is 70, 000 km in total. The navigabié
Channel in, the main stream is estimated to be- 2, 800 “km whlch
run through the country from east to west having formed maln
artery of transportatlon " The dlfflcultles in the Changjlang
river is the rapid current in the three gorges area during
highwater period and Shallow channel, 4n 'the middle reach
during dry period, : o : -
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W23 'Flood:and Flood Damage

The alLLtudeS of the plain lands located alorng the
'~1dd19 and doanCream reaches of the Changjiang river is
jenerally low and mostly: lower than the ordinary flood water
“evel. ‘The f£lood in this area -inundates from some sides of
she river banks and submerges the substantial part.of the
plain area of 130°x 103 km?. The flat land extends in the
léftf'ban@ just  downstream From ‘three gorges is called
Jianghan ‘plain which is noted for as the granary area of the
country. It is, however, subject to the floods from the main
river and its largest tributary,Athe Han river.

Floods with* consxderable magnltudes occurred 2Q0Q times
in the last 2000 veaxs. 7 A significant flood damage has been
ibrought once ten years on an average. The recorded largest
'flood occurred in 1970. The peak discharge was estimated to
be 110 x 103 m3/s at’Yichang”in'this occasion. The prov;nces

of Hobe1 and Honan were submerged for several months.

;'The estimated flood volume was 187 x 109 w3 for 1931
flood.  The flooded cultivated lands tallied 3.3 x 106 ha.
The affected'population was 30 x 10% and the dead amount to
145 x 103 persons. The city of Wuhan was submerged for more
‘than 100 days. ' ' o

_ “In 1954,*‘a larger flood occurred in the Changiiang
‘river. ~The magnitude of the flood was 250 x 109 m3 in terms
" of flood volume. In this case, Jingjiang diversion work was
completed and 102.3 x 109 m3 out of 250 x 109 m3 was diverted
to Doggting.lakg.V The Jingijiang levees were protected from
:overtoﬁpiﬁg fhéreby ~ The  flooded area was 3.2 x 106 ha and
- the’ affected were 19 % 106 persons with casualties of 30,000
;persons '

“FA éignifiéént_flood occurred .in the upstream reach of

the Changjiang river in'duiy‘lgsl} ‘The flood discharge in

the Jingjiang area was forecasted through routing of the



r.30d in the upstream reach. The maximum error of the
‘.:z2cast was only & cm with lead time of 5 days. On . the
1318 of the forecast, flood flghtlng by mass pf 300 x 103
©:I50nRS proLected the levees without utilizing the Jlngjlang
iversion work. | The . -fact. proved the lmportance of the
ridrologic, forecaatlng for flood protection operatlons

Jingjiang area often suffered most significant flood
iamages in the Changjiapg river basin because of .its
intensive. lend use and low carrying capacity of river
:hannel. The harmless d;scharge thereof is estlmated to be
,0 000 m3/s. According to the record floods with the peak
iischarge of more than 60,000 m3/s occurred 21 times durlngA
*he past 100 years. Meanwhile floods with peak discharzge of
more than 80,000 m3 occurred 8 times in the past 800 years,

‘The area is conceived to be protected against Swyear flood
2nd the peak . dlscharge of 100-year flood thereln is estimated
o be 80,000 mi/s,

The safe carrying Capacities of the Han river are
Dstlmated to be_18,000 m3/s in the mlddle reach of the river
and, 10, 000 m3/s in the downstream reach. It decreases to
5,000 m3/s at the river mouth in Wuhan city. . The ' peak
dlscharges oL S-year flood and 20- -year flood are estlmated to
be 23,500 m3/s and 35,200 m3/s respectively, Consequentry,
the downstream reach areas had been flooded twice 1n every
three years. In 1935, levees were breaehed at some 40 sites
and 4.6 X 106 ha was linundated. The casualties amounted to.
80,000 persons. |

The magnitude of the flood. occurfed in 1964_.Qa$
equivalent to 10-year flood. The peak dlscharge thereof - was
29,000 m3/s in the middle reach of the river, Theeflqu
fighting team with a mass of 1,000 x 103 persons was organized
Lo protect levees along the river. The submerged ceitivated
area was 33 x 103 ha due to the flood. | ) o



. 4 Flood Control -

 fhe'highlight'of flood control facilities, along the
gjiang river is the Changjiang levees which protect the

0l along the xiver from Jingjiang area to Shianghai city
' {a§éd"at the river moﬂth._”The length of the levee is some
 ,‘Qthﬁ. ”Thé'COﬁmencémeht of the levee construction dates
.32 to A.D 280 and since then the embankment has been
-Azended,.strengthened and heightened to become continuous
ﬁgveés;f=ihe most important portions of the Changjiang levees
ize Jiﬁgjiangwleuées and .Wuhang.city _levees. The former is
.,cated 1n the uppermost part between - Zhljlang and Jiangli
.th length of 120 km and the average embankment height of 12
-, The Jlngjlan levee protect the cultivated land of 600 x
.33 ha ;n Jianghan plain. The population to be protected is

sround 5 x 106 persons.

'Wﬁhanﬂéity levees comprise Wuchang levee; Hankau lévee
wad Hanyang. levee, which protect Wuhan city from floodings of
~ne Changjian river and the Han river. Most of the levees
4:e méde'Qf:garth;embankmentuwithpspnstte parapet walls.
Sumbéf-bf épprﬁéch roads to the river banks cross the levees.
5cbploglgétés'axe provided at the crossing points. The total
Léngth"bf the levees is. about 300 km. The low plain areas
arelprotécted from S-year flaod with peak discharge of 60,000
m3/s by_these levees. :

Thé other facility is_.Jingjiang diversion work. The
dlver310n work was constructed in 1952 at Taiping on the
rlght bank A part of flood is diverted to Jingjiang
retardlng basin through the gates. The retarding basin with
_aréa'bf'4d“ﬁ001ha Ieads thé'flood water to Donting Lake.
Slnce the retardlng basxn area is hlghlv populated with 400 x
 103 persons and is cultivated intensively, the utilization of

the diversion entails a considerable costs.

'jiﬁrEQ Gdrges:dam énvisagedfis designed to requlate the
peak. discharge of 80,000 m3/s (100-year flood) to tnat of
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20 m3/s equivalent. to_S-year flood. The dam will protect
jilang area from 100~year flood- without. utilizing
. ;jiang diversion work. If the diversion work is u;ilized,

area is secured against.l,000"year £lood,

"Flood control facilities provided in the Han ?iver basin

earth embanked levees, Dujiatail diversion work, and

:njiangkou dam.

Levee of the Han river is provided mostly_along the.
> .wnstream reach from Danjiangkou. Its total length is 600
.=. The average height thereof is 6 m with earth embaﬁkment.
sne levees protect cultivated lands of 500 x. 103 ha and. Wuhan
:ity. The population to be protected is estlmated to be 4 x

L persons.

Dujiatai diversion work is located -on the fight bahk of.
~he river near Shientou town. The work dlverts a part of
tlood discharge and releases to the Changg;ang rlver The
iiversion alleviates the flow condlg;ons‘ln the downst:eém
reach where the river channel rgduﬁes its carrying cé?aqiﬁy
2xtremely. The diversion capacity-is 4,000 m3/s with 30.gétes
and the retarding basin adjacent. to the diversion work has
the storage capacity of 200 x 106 3. The.work'has been
operated.l6 times by l939ﬁsince its completion in ;956: |

Danjiangkou multi-purpose dam was completed in 1966 at
just downstream from the confluence of the Danjiang. river.
The combined type dam of concrete gravity and earthflll dams
has the height of 97 m and the total length of 2,494 m. . _‘Z{‘he
flood control space theredf is 18.0 'x 109 m3 and wdter
impounding space is 17.5 x 109 m3. The dam regulates the 100-
year peak discharge. of _47,00Q m3/s to 18,100 m3/s‘ ___-:rne
discharge of 18,100 m3/s is further regulated by the natural

retarding basin distributed along the river. The dlscharge o

becomes 9,000 m3/s at Shiengtaw town. The dlscharge is to be
reduced to 5 , 000 m3/s at the downstream reach from- Dujlatal
diversion work due- to release of 4,000 m/s through the



vyersion work.. In this manner, the'diécharqe of 100-year
.god ‘is to be controled into harmless discharge in the
- nstream reaches area.

Real time data and information on hydrology in the
:zLevant areas afé'indispensable in ordér to operate these
zilities timely-énd effectively. An accurate forecast with
sreain lead time w111 furnish better operation plans

Existing_?lbod Forecasting and Warning system

YVPO is 'COIIecting data -of flood recorded at 181

rologic gaging statlons and 675 rainfall gaging stations
-océtgd in the Changjlang rlver.baSLn. Meteoro-hydrologic
.pservations are caxried out at these gaging stations by
=signed observers and the ‘results are transmltted to YVPO
_ zad "office ‘in ‘Wuhan "in - accordance’ wlth the specified-
-*oeration standard. -Most of the transmission measures are
_-elegram through relevant post offices. The post office in
wuhan c1ty receives the telegrams sent by local post offices
with hlgh priorities and conveys them to YVPO head office
through exclu51ve lines connecting both offices. It takes
=bout@3 hours;tomtransmit data from a local post office to
-ﬂuh@n,’ YVPO head office processes the obtained data using
VAXII/TSO and forecasts the 1mpend1ng flood. YVPO informs
the results of _forecasts ‘to the offices conterned for

disaster preparedness.

“Some EXpefimental data acquisition system such as
telemétering systgems have been installed. Those  systems
 have, mostly, radio links to transmit data to YVPO head
' offlce. _Rad10 links are SSBs by short wave or VHF bands .
" The systems in Chansha, vichang and Shashi use SSB links and

Loshul-system uses VHF link.

The 6?15t1ng flood forecast;ng and warning system
furnlshed a lot of experlences to YVPO together with the

experimental relemetering systems. It is expected that the
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stem will be improved remarkably by introducing a::ﬁbdern
w4 integrated flood forecasting system with telemete#ing

squipments.
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SCOPE OF THE WORKS

.Componeﬁﬁ of the Works

The works comprise following three components;

i)-_ Eormu}ation'oﬂ a master plan‘for the whole river

“basin to introduce a flood forecasting syscem.

ii} Study on economic and technical feasibilities of a

fleod forecasting system for the middle reach of

the Changjiang river.

iii) - Study on economic and technical feasibilities of a
- flood forecastlng system for the area along the

' Hanjlang river, downstream from Danjiangkow dam.

'-Mastar'Elan’StUdy

Major work items for the master plan srudy are
follows; ' '
i) - .Data collectlon ‘and surveys

Socio economic surveys and data collectlon
Data’ collectlﬁn,of flood damages
Meteoro-hydrologic data collection

Data collection of river
‘Data collection of communication system

Collection of data necessary for cost estimation

ii) _Analysisvahd_Studies

I S

‘Hydrologic analysis
River morphologic study
‘Hydraulic study

Risk ‘analysis

Study on the available communication measures

- BT
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- Sstabllshment of design atanaara for (a) networkq
of gaging station (b) contzo; system (c)
communication system. a o

~ Establishment of criteria for system evaluation

- Preliminary formulation of individual'syStem

- Cost and benefit estimate of individual system

- Evaluation of individual system and development

schedule

5.3 .Feasibility Study on the System for the Middle
Reach of the Changjiang River _

The majbr objectives of ths propésed system are to
LurhlSh relevant offices with 1nformat10n :equmred to, (1)
secure timely evacuatlon of peopie from. endangered areas,
(ii) secure the safety of Jingjiang levees, (iii) enable the
optimum operations bf”flédd'ééﬁtfdi'féﬁillt;es (Jlngjlang
diversion work and Donting lake), (iv) secure the safety of
Guezoba dam, V) secure the'safety'of the constructiéh works

.for three gorges dam and (vi) enable the ootlmum operatlon af.
‘three gorges-dam after its completion.’

The proposed system forecasts flood water-leﬁels and
dlscharqes at Guezoba dam site, Yichang city, Qhashl, 9ont1ng
lake and Wuhan clty These water levels and discharges are
to be forecasted on the basis of the observed flood dlscharqe-
at Chongchin and the calculation of runoff from remnant
catchment areas, namely three gorges area,and'qingjiang area.
Rainfall gaging stations are to provide requisit rainfall
data for this calculation.

Since the target area is huge, the radar raihgauge is to
be introduced in addition to the. ordinary p01nt rainfall
gages. Water levels are to be Qbserved at strateglc poxnts
along the main river and substantial trlbutarles - All these
gages are to be telemetered to secure the real time data
collection.



| communication networks ére to be installed to link the
gaging'stétiohs, YV?O head office and other related offices.
Three gorges area is noted for its extremely complexed
topography and therefore the communication system using radio
WLth thh frequenc1es such as micro wave is not approoriate.
in th;s accord satelite communication or meteoro~burst trail
method are envisaged as alternative measures A basic idea

of the system is deplcted and shown in Fig. 1.

Major work jtems for the fea31blllty study are as

follows;
i  Data collection and surveys

- Socio;economic data collection
- Topbqraphic data coilection.
- Hydrologlc data collectlon
- Meteorologic data collectlon
- Hydraullc data collectlon
—'Flood damage data collectlon
- Gaglng station sxtes reconnassance surveys
- Instltutlonal surveys
:J_Data collectlon of time requxred for evacuation
o and dlsaster preparedness
- Data collectlon of flood control facilities
- Data- collectlon of existing flood forecastlng
system
: 5'Power sdurces data. collectlon
- Data collection necessary for cost estimation

o ii)f' Analysis'and'studies -

e

“Study on the pdtehtial'flood damages with and
wlthout flood forecasting system :
Flood runoff analysxs

Flood routxng dnalysis

S/N analysxs for radio  links
simulation study of flood control operation

1

t
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~ Generation of radar equacion
- study on reliability of satelite communlcatlon

~ study on. reliability of meteor-burst tra;1 

communtication
1ii1)y  Preliminary design of system

- Establishment of flood forecastlng method

-Prellm1nar§ design of alternative commun*catlon
‘networks and telemeterlng system

- Preliminary design of system control center in
Wuhan city )

- Cost estimates for alternative systems .

-~ Evaluations and comparisons for alte;native

systems
. 5.4 Feasibility Study on,Hanjiang'ije;,Systgm____

The major objectives of the p:oposéd_éysﬁenl-are to.
furnish relevant offices with information to 'HJ_ secure
timely evacuation of people from'endangérgd areas, (ii)
secure the safeties of Danjiangkow dam and Dujiatai divérsidn-
work, (iii). secure the safety of Han river levees and Wuhan
city levees and (iv) enable the optimum operatlons of
Danjiangkou dam and_Du31ata1 dlver51on_wor& for the fldéd
control in the downstream reach area. |

The "proposed systems observes rainfali, rive:.water '
levels at st:ategic points in the catchment area and gate'
opennings and -other operational data of the éxisting
facilities. Inflow to the reservoir and runoff from remnant
catchment areas are to be forecasted at YVPO head offlce in
Wuhan on the basis of these hydrologlc data observed Thus-'
the system forecasts the flood water levels and lnflow-to ahd
discharges from Danjiangkou reservoir, xiangféhg, !ichang, 
Siengtau, Dujiatal diversion site and Wuhan city.
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Since the térgat area is wide, the inétallation of radar
ralingauges are  contemplated. Meanwhile as for the
communication measure, multiple radio link by means of
ordinary micro wave or OH communication with frequency band
between 4Qp'MHz and 800 MHz may be applicable because of the
comparative -flat topography. - A basic ldea of the system is
‘illustrated in Fig. 2. :

Major work items for the feasibility study are as

follows;

i) ~pata collection and surveys

-~ Socio-economic data collection

- Topographic data collection

- Hydroldgi;.data collection

- ﬁetéérdlbgic déi&'bblléccioﬁ

-~ Hydraulic data collection

~ Flood damage data collection

- Gaging station sites reconnaissance surveys

- Institutional surveys

- Data COLléction of time reqﬁired for evacuation
and disaster preparedness

~ Data collection of flood contxol facilities

- Data collection of existing flood forecasting
system '

- Power sources data collection

- Data collection necessary for cost estimation

1i) Analysis and studies

- Potential study on the flood damages with and
| without £lood forecasting system
- Flood runoff analysis
- Eiood routing analysis
- S/N:analysis for radio links
- Simulatian study of flood control operation

- Generation of radar equation
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1ii) Preliminary design of system

- Establishment of flood forecasting method ‘
-~ Preliminary design of alternative communication
networks and telemetering system Lo
~ Preliminary design of system control_center in

Wuhan city
- Cost estimates for alternative systems _
- Evaluations and comparisons Ffor alternative

systems



6  TIME SCHEDULE

The perlod of the study extends for 22 months including
'the formulatlon of the master plan. The master plan study
sh0uld he completed. within the first 6 months.

The feasibility:studies on hoth systems'are commenced by
the beglnnlng of 5th. month.. The conclu510ns thereof are to
be proposed by the end of l9th month. The.prOQOSal should be
reviewed for 2 months and be finalized by the end of 22th

_ month.,.

. The time schedule envisaged is shown in Fig.- 3,
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7

UNDERTAKINGS OF THE GOVERMMENT OF THE PEOPLE'S
REPUBLIC OF CHINA

The GOC will Ffurnish privileges, immunities and other

benefits to the Japanese Study Team and, through the
authorities concerned, take necessary measures to facilitate

the smooth conduct of the Study.

(1)

(2)

(3)

GOC shall secure- the safety of the Sdey Team durlng the
lmplementatlon of the Study : :

YVPO shall, at its own expense, provide the Japanese
Study Team, 1if necessary, in cooperataon with other
agencies concerned, with the following:

a) Available data and information related to‘the.Study;

b)'Counterpatt ﬁérsonnel and support staff necessary'fdr
the Study; '

€) Suitable office space in Wuhan as a main office and
Yichang and Danjiangkou dam site as a sub-offices;

YVPO shall méke_the necessary arrangements with other
governmental and non-governmental organizations
concerned for the following: |

a) to secure the safety of the members of the Japanese
Study Team;

b} to permit the members of the Japanese Study Team to
enter, leave and sojourn in China for the duratlon of
their assignment therein:

C) to exempt the members of the Japanese Study'Team'frOm'
taxes, duties, fees and other charges on equipment,

machlnery and other materlals brought lnto China for
- the conduct of the Study; -

,.64 —



)

e)

£)

=)

h)

to exempt the members of the Japanese Study Team from
income tax and charges of any kind imposed on or in

‘connection with any emolument or allowance, paid to

the members of the Japanese Study Team for their
services in connection with the implementation of the

study;

to provide'thé necessary-faci}ities to the Japanese
Study Team for remittance as well as utilization of
the funds introduced into China from Japan in
connecition with-thé_implementation of the Study;

to“Sécure'"pérmiSSion for entry inte private
prdperties or other areas for the conduct of the

study;

té?secureﬁpermiSsion-to take all data and document’s

{including maps) out of China-by the Study Team for

further study by the Team in Japan;
to provide medical services as needed. The expenses

will be Yorne by the members.of the Japanese Study

Team. .



8

UNDERTAKINGS OF THE GOVERNMENT OF JAPAN

The GOJ, through JICA, will take the fdllowing measures

for the implementation of the Study;

(1}

(2)

{3)

JICA shall dispatch, at its own expense, the Study Team

to China with following experts;

“Team leader

Hydrologist

“Economist

Rlver engineer

Telecommunication englneer (Radlo/Mlcro wave)
" " {Satellite}

Telemeter engineer

Systems engineer

_ClVll englnear o

Cons;ructlon plannlng and cost estlmatlng englnee:

JICA shall pursue technology transfer to the Chinese
counterpart personnel in the caurse 0f the Study, by way

.ef training .in China and in Japan

JICA shall submit the reports to the GOC as follows;

a} Inception Report at the end of 2nd month
b{ Master Plan.{Draft} " ~oth . ¢
c) Progress Report " lCth "
d) Interim Report o 166h »
e) Draft Final Repoét " 19th | ;
f} Final Repoct " 22nd "
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