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Discharge Rating Table
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3000 18 1T 17 1B K% 19 20 2t 2 22 35610
32100 2} 23 24 25 25 26 21 2] 28 23 35510
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32300 31 38 39 40 A1 43 A5 47 50 53 35310
2400 55 59 6i 64 66 63 71 M 77 70 35210 .
32500 B2 8& BT 30 92 $5 97 100 103 105 35110 .
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CHAPTER 1 INTRODUCTION

This Supporting Report, Sector 11, River Management, presents the major issues of river
management for the Perak River and the results of the Master Plan Study and the Study on
the Operational System. The Master Plan Study aims at setting up the long-term
development plan for establishment of the river basin information system (hereinafter
referred to as “RBIS™), ‘However, it will. take a substantial period to establish such long-term
development plan, while the preserit basin dynamic land development in Malaysia will
require the early service of a river basin information. To make up for such shortcoming, the
Study on the Operational Systern was also made to install a pilot river basin information

system and to carry out the initial system operation.

This Sector consists of six (6) chapters. The contents of the succeeding chapters are as

mentioned below.

s Chapter'2 describes the natural and socio-economic conditions of the Perak river basin,

highlighting particularities of the river as compared with other major rivers in Malaysia,

e Chapter 3 describes the present major issues and problems on river management for the

Perak river basin:

o Chapter 4 describes the results of Master Plan Study, highlighting the objective

information for RBIS in particular.

o Chapter 5 describes the results of the Study on the Operational System, highlighting the

presently available information as'thé_objectives for the Operational System.

e Chapter 6 describes the results of case study on the actual usage of information provided

by RBIS.
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CHAPTER 2 PRESENT CONDITION OF THE PERAK RIVER BASIN
2.1 Natural and Social Features of Perak River Basin

The Perak River originates in the northern mountain range of more than EL. 4,000 feet (about
1,200 m). It runs southward and finally flows into the Sf_rait of Malacca (refer to Fig. II-1).
The river has a catchment area of about 14,700 km® which covers about 70% of Perak State.
The northern watershed boundary of the river borders on Thailand, while the eastem
watershed boundary is on Kelantan State. The major tributarie$ are the Pel_ﬁs River, thé Kinta
River and the Bidor River. Among these tributaries, the Kinta River flows down thfough

Ipoh, the State Capital.

The present land use conditions of the Perak river basin are as shown in Fig. II-2 and
Table TI-1. The forest land spreads out in the uppér reaches covering 60% of the. river basin,
while agricultural lands are developed on the alluvial plain in the middle and lower reaches
covering 30%. The first major crop area in the basin is the rubber- plantation (taking about
13% of the ‘basin), and the second is the palm oil plantalioh"area (about 7% 6{ the basin).
There are many previous mining ponds, particularly in the lower reaches, which cover about

3% of the basin, and some of them are now being used for aqua-culture.

The Perak river basin is adnumstratweiy divided into six (6) distncts (refer to Fig. II~3) The
total basin populatlon in 1996 was estimated at about 1,162,000 ‘which was shared' by the

districts as below.

Name of District Area Population Populatlon Densnty

(km?) . {in thousands) " (person/km’)

1. Hulu Perak 6,563 82 (7%) 13
2. Kuala Kangsar 2,541 C .- 147 (13%). 57
3. Kinta 1,985 628 (54%) 3i6
4. Perak Tengah 1,279 76 (7%) 59
5. Batang Pandang 1,651 : 94 (8%) 57
6. Hilir Perak 1,161 136 (12%) 117

Basin Total 15,180 1,162 (100%) . 77

The basin population tends to concentrate in the Kinta river basin and the lower reaches of
Perak river basin as shown in the population density of the Kinta and Hilir 'Perak districts.
The Kinta District includes the City of Ipoh, the state capital of Perak State, and almost half
of the basin total population is in the district. In contrast to the Kinta and Hilir Perak
districts, the Hulu Perak District which covers the forest reserve area in the upper reaches has

a remarkably low population density.



2.2

Particular Features of Perak River Basin Compared to Other Major River

Basins in Malaysia

The particular features of the Perak river basin has been clarified through comparison with

the other fourteen (14) major river basins in Malaysia, as described below:

(M

Land Use, Population and Hydrological Conditions

The Perak river basin has the fourth largest catchment area of 14,700 km2 following
the Rejang river basin (51,315 km2), the Phang river basin (29,300 km2), and the
Kinabatangan river basin (16,800 km2). One of the particular features of the Perak
river basin is the settlement area taking about 6% of the whole catchment area, which
is the. secohd highest rate next to the Klang river basin (refer to Table II-2). The
settlement area of Perak river basin has developed particularly in and around ipoh
which has the second largest ﬁrban population of about 469,000 next. to Kuala
Lumpur. The basin total popﬁlétion .is also the second largest next to the Klang river
basin (refer to Tahle iI-3). |

In spite of the high urbanization of Perak river basin, the forest area is well preserved

as-seen in the coverage rate of forest area in the Perak river basin which almost

corresponds to the average value of the major river basins in Malaysia (refer to Table
II-Q). Such a wide forest area in Perak river basin leads to the rather low population
density as a whole. The populatic'm density of the Perak river basin is 77 person/km?’,
which is only the si:_ith highest among the river basins in Malaysia. Thus, land use in
the Perak river basin is characterized by such conditions that the basin is already
urbanized in the lower reaches while the upper reaches is still well preserved by the

forest area.

The Perak river basin has an annual rainfall of about 2,300 mm which is higher than
those of river basins in the south-west coast {less than 2,000 mm) but lower than
those in the north-east coast (more than 2,500 mm). The Perak river basin is likely to

have two (2) rainy periods during the inter-transitional monsoon seasons; from Aprit

" to May-and from October to November. The maximum monthly rainfall of Perak

river basin usually occurs from October to November.



(2) River Conditions

River channels in Malaysia have a very gentle slope of less thdn 1/5,000 in the
downstream and around 172,000 in the middle-stream. The channel slope of Perak
River is also classified in this general pattern, and its river channel with less than
1/5,000 stretches from the river mouth up to about 250 km upstream. Due to such
long genlle river channel, Perak River tends to accumulate excessive sediment
leading to the shallow riverbed. The sedimentation of the river has also been
accelerated by the current logging activities in the u'pper reaches and the previous

large sand volume dumped from tin mining sites in the basin.

Among the fifteen (1‘3) major river basms, Klang River is evaluated to be seriously
polluted and only five (S) of the rivers are clean as indicated by the annual water
quality mdex (WQD prepared by DOE (refer to Table I[-4) The water quahty of
Perak River is now slightly polluted and tends to gradually waorsen. DOE as well as
the Perak Water Board (PWB) agree that the turbldlty of Perak river water is serious
causing difficulties in treating the river water for domestic and mdustnal water
supbly.- However, the annual loads estimated by DOE in 1998 do not __indi_cate the
notable value of suspended solids (SS) that was essumed to be high, if ever the Perak
River has a high turbidity (refer to Table II-4). - At present, any notable deteriorated
organic waste load is not seen-in the water of Perak River (refer to Table 1I-5). As for
the non-organic waste load, only the ammoniacal nitrogen (NH3-N) tends to increase

recently, but is still within the tolerable range.
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CHAPTER 3 PRESENT RIVER MANAGEMENT
3.1 Qutline of River Basin Management in Malaysia

In Malaysia, various agencies are related to river basin management. The Department of
Irrigation and Drainage (DID) undertakes gauging and management of river basin hydrology
and river morphology, while the Department of -Environment (DOE) carries out the
monitoring and control for river water quality. However, a unified monitoring point for river
flow discharge and river water quality made by the agencies concerned hardly exist. As a
result, although the concentration rate of water quality is monitored at a certain water
sampling point, the cortésponding pollutant load is not estimated duc to the lack of

information on river flow discharge.

Basin land conservation and/or development works are also undertaken by various agencies
such as the Forest Department (FD) for forest conservation, the Deparfment of Agriculture
(DOA) for devélopmént of agricﬁltural land, and the Economic Planning.Unit (EPY) for
urb.an and industrial development. Information on basin land development is, however,

hardly furnished to the égencies concerned in river gauging and management. Such limited
information on basin land 'development/consefvation causes difficulty in -clarifying the
relationship between (a) river gauging data such as river flow discharge and river water

quality and (b) basin land development conditions.

The government agencies related to river basin management have established or are going to
establish their own informétion management 'systerﬁs. Most of the systems have been
developed by the federal government agencies, and their server-machines have been instailed
in Kuala Lumpur. Therefore, the federal government controls most of the basic information
required for river basin management, but the actual river maintenance and/or management
work is mainly undertaken by the staté government based on the information provided by the
federal government. Such centralized information system could serve a number of system
operators, but the system also causes several inconveniences such as the delay of information

to the state government.

_ Different authorities of the federal and state governments aléo store non'-digitized drawings
and reports, That is, nationwide non-digitized data could be accessed through the federal
' goverhment, while the local data could be accessed through the state government. Such
nbn—digitized data are, however, not well compiled by both the federal and state governments,

and are often scattered and lost due to the shortage of qualified personnel to manage the data.



As mentioned above, the major issues on the present river basin management are summarized

into the following four (4) items:
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A consistent river monitoring is hardly made, e.g., the monitoring points for
river flow discharge and river water quality are seldom unified, ‘causing

difficulty in clarifying the river flow conditions;

Most of thé existing databasc systems related to river basin. management are
for the exclusive use of a particular government agency and the information
stored in the system is seldom exchanged with the other agencies. Such
situation causes difficulty in obtaining a comprehensive river monitoring

information and basin land development conditions.

The federal government has control over most of the river basin information
whlle the state government is the principal body executmg the actual river
basm management. Such a dual management system could cause delay in the
transmission of  information from the. federal govemment to the state
government and the difficulty in the execution of appropriate river basin

management work unless an effective data transmission system is established.

Non-digitized river basin information tend to be scattered and lost, and are not

being used effectively.

Present River Management Works in Perak River Basin

Flood. Management

Dam Control

Tenaga Nasional Berhad (TNB) controls four (4) hydropower dams in the upper

reaches of the Perak river basin;” namely, Temengor, Bersia, Kenering and

Chenderoh. The principal features of these dams are as tabulated below.

Name of Dam | Catchment Area Capacnty at ESL Completion )

(km?) (1% |- Year
1. Temengor 3,420 6,050 _ 1978
2. Bersia _ 140 .58 - 1983
3, Kenering 1,930 ' ' 352 1984
4; Chenderoh : 1,000 95 S 1932

Note The catchment area of each dam does not mclude the area of upstream dams




(2)

Among these dams, the Temengor Dam at the uppermost stretch has the largest
storage capacity of 6,050 million w’, and the annual peak flood discharge as well as
the inundation area has remarkably decreased since the dam was constructed in 1974
('refer to Fig, 114). However, there is still the risk of flood overflowing the Perak
River even after the hydropower dams werc constructed in the upper reaches.
Inundation still occurs in the lower reaches of Perak River and Kinta River as

experienced in 1985, 1991 and 1994,

* The reservoir ‘operation of the existing four (4) dams is made on the basis of

instructions given by the National Load Dispatch Center (NLDC) at the TNB
headquarters in Kuala Lumpur. The NLDC monitors the overall power generation
Eqad iﬁ Peninsular Ma!aysia on real-time base. Based on the monitored information,
the NLDC allocates the power load by the dams in the Perak river basin. Then, the
Dam Gréup Center at the Bersia Dam executes the actual reservoir control in
accordance with the instruction from NLDC. “The remote gaté operation is made,

thrdugh the exclusive'optical lines, to three (3) dams except the Chenderoh Dam.

‘The Chenderoh Dam, the oldest in the Perak river basin, is not equipped with a

remote control device and its gate operation is made at dam site on the basis of

telephone instructions from the Dam Group Center.

Du.ring flood time, TNB informs the outfiow discharge from Chenderoh Dam to DID,
Police and other related agencies through the public telephone line.” However, the
dam outflow discharge is determined by NLDC without adequate coordination with
DID and other agencies refated to the flood management works. Thﬁs, the dam
outflow discharge is in principle determined according to the necessary power

generation load, but not flood control for the downstream of Perak River.
River Channel Management

Aécdrding to the interview survey with the Perak State DID, sedimentation in the
middle-stretch of the Pcra_k River is in progress forming many sandbars in the river
course and making the riverbed shallow. Such river sedimentation could reduce the

channel flow capacity and increase the risk of flood overflow of the river channel.

" The Study Team had confirmed the sandbars in the river course through field

reconnaissance, but at the séme time detected scouring of the bridge foundation as

_the possmle evidence of river erosion. Inasmuch as regular channel survey for the

- entlre river stretch has not been carried out since 1970 and the results of channel
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survey before 1970 have been substantially scattered, the results of channel survey

could not accordingly prove the channel sedimentation,

The Study Team had also attempted to collect spot cross-sections at the three (3)

discharge gaiging stations controlled by DID; namcly, Jam Iskandar on Perak River

(Sta. No. 4809443), Weir G. Tg. Tualang on Kinta River (Sta. No. 4809543) and

Kg. Lihtang on Pelus River (Sta. No.4911545). No definitive process of channel
sedimentation were detected through the cross-sections recently surveyed from 1992
to 1995 (refer to Fig. II-5). Thus, it is difficult to conclude that sedimentation of the

entire river stretch is in progress because of the presently limited information.

The Perak State DID assume that the sed:mentatlon on the Perak River is produced

by the excessive loggmg acuvmes in the upper reaches, partlcularly, in the Pelus

_river basin. However, the details of logging act1v1t:es as well as other land

development m the upper reaches are not released to DID and the other conccmed
agencies for the river management. Accordingly, the agencies could not clarify the -
definite relationship between the logging activities/land deve_lopment'and the channel

sedimentation,

As mentioned above, the databank for results of river channel survey is indispensable
to clarify the progress of channel sedimentation. Moreover, the databank should aiso
store the basin land activities such as logging activities and land deveiopmént S0 ag to

assess their influence to the channel sedimentation.
Flood Mitigation Works

In Malaysia, the criteria for design discharges of the flood mitigation plan are
prepared in terms of recurrence probability such as 1/50 years for the urban area,
1725 years for the agricultural area and 1/5 years for the non-urban and non-
agricultural areas. In line with the criteria, several ﬂood mmgauon plans have been
formulated, and some of them 1mplementcd smce 1920’s for the Perak Rlver and its

main tributary, the Kinta River.

The proposed and/or impiementéd flood mitigation schemes include various
measures such as embankment, bund, diversion channel, and river channel dredging.
However, there does not exist any | databank integrafing these pi'evious flood
mitigation schemes. Lack of integrated databank causes difﬁcultlcs in ﬁgunng out

the overall flood mitigation works and fonnulatmg a consmtent ﬂood mitigation plan



(4)
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for the river basin, From these viewpoints, it is indispensable to establish a database
that could consistently compile the previous, ongoing and projected flood mitigation

schemes,
Management on Flood Hazard Area

Since the present river channel flow capacity could not be estimated due to lack of
regular river channel survey, the Department of Irrigation and Drainage (DID), the
authority concerned in flood management could not setup the probable flood
inundation area along the river. Moreover, DID neither possess the land use
information along the river nor the jurisdiction to control the excessive land
development along the river. Under these conditions, it is pract:cally difficult to

execute an appropriate management on the flood hazard area.
Flood Forecasting and Warning

The flood forecasting and warning systom in Perak river basin was first set up by
DID in 1976, and just' upgraded in 1997 taking advantage of the recent big flood
event in June 1994. The current oystem monitors the flood conditions through
eight (8) rainfall gauging stations and eighf (8) water level gauging stations (refer to
Fig. I1-6).

_The flood information monitored by these hy_drological gauging stotions are collected
on’_real-tirﬁe basc. through either telemetry line or telephone line to the State DID
Terminal Station locateﬂ in Ipoh. State DID issues the waﬁlings through the sirens
and telephone to residents and/or the government agencies related to the flood
eévacuation and flood protection when the water level is predicted to reach the alert,

warning and danger levels.

The outflow discharge from the existing hydropower dams controlled by TNB

~ seriously - 1nfluences the flood forecasting and warnmg in Perak river basin. As

described above, however, TNB releases only the information on outflow discharge
from the Chenderoh Dam through the public telephone line to State DID dunno fiood
time. Other mformahon on outflow dnchargo from the other threc dams as well as

dam reservoir level is not released to the State DID. On the contrary the flood

forecasting lnformatlon as well as flood conditions in the lower reaches are seldom

released to TNB. Thus, both DID and TNB could not effcctwely exchange their own

real-time information during fload time.
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Under the above sitnation, proper coordination between TNB and DID is required to
exchange dam reservoir information and hydrological gauging information so as to
effectively control the dam outflow discharge in view of flood mitigation in the lower
reaches. Moreover, the dam outflow discharge is determined by NLDC in Kuala
Lumpur and, therefore, inconvenience between NLDC and State DID is foreseen in
exchanging the flood information and coordinating the control of dam outflow. From
this point of view, it is deemed necessary for Federal DID to monitor the flood
forecasting information in order to take immediate and appropriate coordination with
NLDC.

Water Resources Management
Management of River Maintenance Flow

TNB agreed with DID, in 1975, to guarantee a minimum flow discharge of 4,000
cusec (about 113 m3/s or 0.015 m3lslkn12) at Iskandar Bridge located about 23 km
downstream from Chenderoh Dam: 'I‘he d1scharge of 4,000 cuset is guaranteed by
the outflow discharge from Chenderoh Dam together wnth the natural runoff

dischargc generated from Pe!us River.

The Iskandar Bridge is one of the key gauging stations on the Perak River, and its
daily flow discharge is being monitored by DID Hydrology Division. The gauged
discharge data is, however, not transmitted to TNB. Moreover, the gauged data is not
used even by DID to confirm if the’ dlscharge of 4,000 cusec is certamly guaranteed
at Iskandar Brid ge.

Since TNB could not monitor the flow discharge at Iskandar Bridge, it releases a
maintenance discharge of 3,000 cusec (about 85 m3/s) from Chenderoh Dam instead
of 4,000 cusec at Iskandar Brldge Thus, there is a difference between the guaranteed
dlscharge at Iskandar Bndge and maintenance d:scharge from Chenderoh Dam. This
difference is supposed to be supplemented by the runoff dlscharge from Pelus River
that jbins Perak Riife_r at about 9 km downstream from Chenderoh Dam (i.e., 14 km
up_streafn from Iskandar Bridge). ‘However, the runoff discharge from Pelus River is

a natural phenomenon and therefore, the maintcnanée"discharge from Chenderoh

could not always promise the guaranteed dlscharge at Iskandar Brldge pamcularly,

in a serious drought year. Moreovcr the guaranteed dlscharge was agreed more than
20 years ago, and the re-evaluation and/or periodical renewal of the discharge should

have been made in due consideration of the updated water demand of the river. To
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cope with these issues, the following items are deemed necessary to be examined

(refer to Chapter 8):

(a) Establishment of a monitoring system for both the discharge released from the

Chenderoh Dam and the river flow discharge at Iskandar Bridge;

(b)  Assurance of the guaranteed discharge based on daily monitoring of the above

two objective discharges; and

(¢) Updating the guaranteed discharge according to the current water demand of

the river.
Water Supply Management

There are 15 existing watef intake facilities and 4 proposed intake facilities along the
main stream of Perak River with a total intake capacity of 1,872 cusec or about 53
m3/s (refef to Fig. -7 and Table [I-6). In addition, there are 23 intake facilities
along the tributaries of Perak River (refer to Fig. II-8 and Table II-7), but these intake
facilities have a -capacity of 6n1y 166.6 cusec {(about 4.7m3/s) which corresponds to

8.9% of the intake capacity of facilities along the main stream.

Out of the 15 existing intake facilities along the main stream, 10 intake facilities with
a total intake capacity of 1,855 cusec (about 53 m3/s) are located between Iskandar
Bridge and the confluence with Kinta River Thus, the major intake points
concentrate on the main stream, particularly, the river stretch between Iskandar

Bridge and the confluence with Kinta River.

The agreed guaranteed discharge of 4,000 cusec (113.2 m3/s) at Iskandar Bridge is
likely to meet the above present water intake capacity of 53 m3/s. Difficulties in
abstracting the river water by pump are, hoﬁever; currently, being experienced due to
low Wa'té_f stage during a drought period. Accordingly, the guaranteed discharge is
also used as the river maintenance flow, which has already reached the critical

minimum level to avail the pump abstraction.

The present intake facilities are independently managed by DID (for irrigation water
supply) and the Perak Water Board (for domestic/industrial water supply), and
information is not mutually exchanged between the two agencies. Thus, no unified
government agency is presently monitoring and storing the overall water intake

volume of the rivér basin and, as a result, no government agency could evaluate the
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adequacy of infinite water resources of the river as compared with the overall intake
volume from the river. Moreover, water-right is not prescribed in Malaysia, and no
government agency could rationally judge the applicability of the projected intake

volume based on the clarification of infinite river water resources.

To cope with the aforesaid issues on water supply management, a unificd agency is
necessary, to coordinate the present water users and develop an intégrated database
for water intake features (intake volume, intake location, etc.) and the hydrological
information on the low flow regime and water quality of the river. The details on
usage of river basin management for such water supply management have been

clarified, as described in Chapter 8,
Drought Management

When extreme drought occurs and the existing water intake volume exceeds the river

flow discharge, the following drought management is required on the real-time base:

.(a) To declare the drought to all water users and start drougl{t mahégement;

(b) To determine the priorities of retrenchment of water intake; and

{©) To atlocate the actual retrenchment rate of water intake to each ‘water intake

‘point,

As mentioned above, there is no unified agency to monitor and/or ;L_‘:_pervise. the low
flow discharge as well as the overall registered intake volume for domestic/industrial
water supply and irrigation water supply in the Perak river basin. Under such a

situation, the above drought management could be hardly executed.

The appropriate drought management will require a complex information including
the real-time gauging information on the river flow regime and the database
information (the non-real time monitoring system) on the registered water intake

volume (refer to Chapter 8).

River Environmental Managerﬁéht

Water Quality

DOE monitors the water quality of the Perak River and its .tributail.'ie‘s.;_ at 53 sampling

points (refer to Fig. I1-9). Based on the monitoring of water quality, DOE presented
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the Water Quality Index (WQI) at these sampling points in 1996, as shown in
| Fig. 119, It is herein noted that the WQI of more than 80 and between 80 and 60
mean clean and slightly polluted, respectively, while the WQI of less than 60 means
very polluted. The water quality of the Perak mainstream is slightly polluted as
- indicated by the WQIs ranging from 78 to 86 as shown in Fig. II-9, while the water
quality of Kinta River is deteriorated as indicated by the WQI at Sampling Sta.
No. 4510672 on Serokai River located downstream of Ipoh City and Sta.
No. 4510662 on Kinta River. Serokai River at Sampling Sta. No. 4510672 indicates
thé WQI of 44 containing high concentrations of BOD, COD, NH3-N and SS.
Among them, the concentration of 8§ in particular is at extremely high levels of
2,500 tb 11,000 mg/l. 'L.ikewise, the water quality of Kinta River at Sta. No. 4510662
has an aggravated BOD, COD, SS and DO, which is deemed to be caused by effluent
from the urban drains in Ipoh City and/or the mining activities. The aggravation of
'wate.r qua.iity' on Kinta River rather than Perak River is also seen in the annual trend
of water quality of both ﬁvérs for five years from 1992 to 1996 (refer to Fig. I-10
and Table II-8).

As described above, the water of Kinta River and its adjacent rivers is rather
polluted, while that of the main stream of Perak River is generally evaluated to be not
50 s.erirously polluted. However, all agencies related to river water quality such as
DOE and PWB agreed that the major issue 6f water quality of the mainstream is the
turbidity that causes difficuities in treating water for dom.estic and industrial water
supply. The agencies attribute the major cause of turbidity to the excessive logging
activities in the upper reaches, particularly, in the Pelus river basin. The recent results
“of water quality test collected by the Study Team also somewhat prove the turbidity
from Pelus river basin. The results show high concentration of suspended solids (SS)

" in the Pelus and Perak rivers on December 03, 1996, as listed below:

“River Name - | Station No. | Sampling Date | SS (mg/l)
Pelus River 4909671 Apr. 04, 1996 40
“1 Aug. 15, 1996 13
Dec. 03, 1996 174
Perak River 4709611 Apr. 04, 1996 30
Aug. 15, 1996 13

Dec. 03, 1996 244

No detailed information on logging activities as well as land development activities
in the upper reaches has been transmitted to DOE and other agencies related to river

water guality. Moreover, the monitoring points for river flow discharge and river
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water quality are not unified, causing difficulties in clarifying consistent river flow
conditions. As a result, DOE has not been able to make any quantitative analysis on
the relationship between the turbidity of river water and the logging/land
development activities in the upper reaches. No coordination for the control of
Jogging activities also has been made between the Forest Department and the

agencies concerned in the management of river water quality.

In addition to the turbidity of river water, the Department of Environment (DOE) had
also identified the organic pollutant sources such as industrial estates, pig farms, and
rubber/palm oil factories (refer to Fig. II-11). The State DOE executes control over
these poliutant sources, while a series of water samplings, laboratory tests, and data
processing is entrusted to a private firm under the respoﬁsibility of Federal DOE.

Due to such conditions, it takes one to two months until the State DOE could get the

results of water quality test after the water sampling. Asa result, difficulties arise in

taking the appropriate measures for the control of pollutant sources.
Ecotourism

Yayasan Perak which is a subsidiary of the State Development Corporation of Perak
organizé's'nav}gation by boat for ecotourism on Perak River from the Chenderoh Dam
up to the river mouth. Difficulties on 'r'i\:.'er navigation are being experienced due to
the sediment on the river channel and the sand mining pipes crossing the river

channel. In spite of such difficulties of navigation, no coordination has been taken.

Yayasan Perak was designated by the State Economic Planning Committee. (EXCO)
as a management body for the tourism zone along the river (refer to Fig. II-12). in
the tourism zone, the Yayasan Perak undertakes management to preserve the natural
conditions/historical monuments and to develop tourism facilities such as camping
sites, lodging and fishing facilitics. However, information on the land development
plan for the t'durism zone. is seldom given to or stored by Yayasan Perak, which

causes difficulty in managiﬁg the tourism zone.
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CHAPTER 4 OBJECTIVE INFORMATION FOR THE MASTER PLAN

The major issues on the present river basin management for the Perak river basin have been
clarified, as described in Chapter 3. To cope with these issues, the Master Plan to set the
basic policy for cstablishment of the RBIS has been formulated. The Master Plan covers
various components for data collection, data transmission, data processing, and data
dissemination. Among these components, this Chapter highlights the data collection, and the

detailed study on the objective information for the RBIS has been subsequently carried out.
4.1 Objective Information to be Collected by the System
4.1.1 Selection of Objective Information

The proposed objective information to be collected by the system are as lisfed in Table I1-9,
in due consideration of the following points: (1.) major issues on the present and future river
basin management in Perak river basin; and, (2) future potential information technology. The
proposed information will contain the following items which are currently not available in
Malaysia but will be the leading information in the future in response to the advanced

information technology being developed in the country.
(a) Field Visual and Audible Information

This kind of mformauon is presently not available in Malaysia. However, the
recent multimedia comrnumcatlon technology is going to enable the
monitoring of dynamic visual and audible scenes of the remote field on the
real time base. Such information is deemed to be useful for flood and other

emergency disaster management.
. (b) Radar Rainfall Gauge and Automatic Water Quality Gauge

_ The recent téchn_ology on hydrological gauging and telecommunication devices
will enhance the gaug.ing function as well as the data transmission speed.
. Examples of such 1mprovement are the radar rainfall gauge and the automatic
water quality gauge. These gaugmg dewccs would cope with the current issues
on the nver gaugmg data which are not adequate in terms of gauging density,
pamcularly, the densny of point rainfall gauging stations, and less useful due

to the delay of their data transmission. In view pf these developed
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technologies, the radar rainfall gauge and the automatic water quality gauge

are proposed as part of the objective RBIS.

As shown in Table I1-9, all of the proposed information other than the above items have been

made available by the various government agencies. A considerable part of the existing

available information have been digitized and stored by the computerlzed database systems.

The existing database systems, however, had been developed 1ndependently by the

government agencies without any network linkage, and the information is hardly eichanged

among them. Under these current conditions, the objective information currently available

will be collected in line with the following principles:

@

(b)

The proposed RBIS is not to take over the data management work of the
eXlstmg government agencies. Instead, the system will have a function to
collect and link the exmmg data information sources managed by the various

government agencies.

The information collected by the proposed river basin system W_i!l' be
distributed to the related’ government agencies, and further, some of . the
information will be open to the public. Such common use of river basin

information will facilitate support for the comprehensive river basin

management.

The proposed objective will be used as the basic data for the flood management, the water

resources management, the river env1r0nmental management and the watershed management.

The details of the proposed information are as described below:

(1)

River Basin Gauging and Monitoring Information

The information includes river basin gauging data (rainfall, river stage/discharge,

river suspended load and river water quality data) as well as field visual information.

This mformatlon is classified into real-time and non- real time information.  The

real time mformatlon is in prmc1ple used for disaster management such as flood

forecastmg and warning, and pollutant conlrol On the other hand, the non-real time

information is used to clarlfy the long-term relatlonshlp between the hydrologlcal

_ conditions of the river and the lmpaets of basin land development {(the logging

activities in the upper reaches, the urban and mdustnal development in the basin).
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Information on River Works

The information includes all ongoing and proposed flood control works, the water
supply works, the river environmental improvement works and other river works such
as sand mining works and bridge construction. The integrated information on all of
such river works will be stored in the database and updated with an interval of one
year. The information could be useful as the basic data to facilitate the future river

planning.
Information on Field Survey

The information covers the results of major field surveys such as the river channel
survey, the flood damage survey and survey on the fauna and flora in the river. The
resilts of the river channel survey are the essential information source to clarify the
river channel flow capacity and, at the same time, to monitor the progress of
unfavorable channe! conditions such as channel sedimentation, erosion and

meandering.

The results of flood damage survey are useful information to clarify the flood hazard

area and to estimate the flood damage potential of the river basin. The results are,

however, not well pigeonholed as described before. A large volume of survey data

. has accumulated and it is virtually difficult to correlate the objective reports. In this

connection, a further study has to be made for an appropriate measure to store the
results.
Basin Land Information

The basin land information is given as map information such as the land use map, the
forest conservation map, the topographic map, the geographic map, the soil map, and

the structural plans for urban development and industrial development. Among the

'.map information, the topographic map, the geographic map and the soil map will be

useful to clarify the basin natural conditions. On the other hand, the land use map,
the cadastral map and the structural plans will be useful to evaluate the land
development conditions in the river basin and will be used as essential information

for the watershed management.
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(5) Basin Census Information

The basin census information will cover the population in the river basin and the
designated probable flood inundation area. The information will facilitate the
~ evaluation of flood damage potential or the basin water demand potential and will
support the management of land development in the probable flood inundation area

and the management of water supply in the basin.
4.1.2 Map Projection and Scale

The objective RBIS will present the above information in the form of maps, tables and
graphics. Among theé forms of information, special attention is given to the map information.
Different government agencics have digitized various map information using two types of
projection: (1) RSO (Rectified Skew Orthomorphic) and (2) Cassini {(refer to Table II-10).
Between the two projections, the RBIS applies the RSO as an unified projection due to the

following reasons:
(a) Most of the objective geographic information is based on the RSO.

(b) It is extremely difficult to convert Ca_ssiﬁi to RSO, whﬂe comlfersion from RSO

to Cassini could be made through the Arc/Info software.

The scale of map information i§ given as another major issue. The'map'information is
classxﬁed into the basin-wide map and the river-corridor map (cadastral map in river reserve
area and the flood inundation map along the river). The basin-wide map covers the entire

river basin of 14,700km’ to present its land conditions such as the topography, the land use,

the geology, the soil and the extent of forest conservation and logging area. In contrast to-

such basin-wide map, the cadastral map and flood inundation map cover the river cormidor

which is far smaller in extent than the basin—widc map, requiring more detailed map scales.

The detailed clarification was made on the appropnate scalcs for these map mfom\ation in
due consideration of: (1) minimum requ1rement of map accuracy, (2) necessary dlgmzmg
work volume for the printed maps; and (3) avallable scales of the ex1st1ng dlgmzed maps.
Based on the clarification, the RBIS apphes a scale of 1 is to 500, 000 for the basm wide

maps and 1 is to less than 50,000 for the cadastral map and flood mundatton area map.
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4.1.3 Software and Format for Processing of Objective Information

RBIS will process the mapping data as well as the alphabetic and numeric data and the most
eligible software for the processing such information is the Geographic Information System
(GIS). The GIS has both graphic and database functions so as to simultancously process the

mapping information and its attribute information.

Since the GIS could manage various mapping information as separate independent layers, it
will be easy to present various river basin characteristics by 0veriaying the layers such as
land use, topography, flood inundatioﬁ areca and watershed boundary. Through the
presentation of various characteristics of the river basin, the GIS can clarify the important
interrelations between the river gauging data (river discharge, water quality, etc.) and land
development/conservation conditions (urban/industrial development, deforestation, etc.). At
the same time, the GIS could display the digitized map information with a desired scale
and/or focus-on a specific area. The GIS also will enable easy access to the desired map
information and to easily update and/or retrieve the information. Thus, the GIS can provide

the essential information for the river basin management.

Thete are various kinds of application software for GIS, and among them, the Arc/Info
database software is widely used as the solutions for GIS database management in Malaysia,
as well as over the world. In due consideration of exchangeability of database between the
existing information systems, and further familiarity on operation and maintenance of the

software, the Arc/Info is applied as the database.

The exiSting database in Malaysia is in various formats such as the D_XF (the standard format
for CAD system), the Oracle database file format, the Spreadsheet file format (ASCI Text),
and the Arc/Info data format. Since such formats of existing information could be converted
and/or transformed into the Arc/Info data format as described below, the objective river basin

information system applies the Arc/Info format for data processing.

(@) Spreadsheet file utilizes application software such as Microsoft Excel and
‘Lotus 1-2-3. Since the data in the spreadsheet file is in ASCII format, Arc/Info

~ could access the data without any data conversion.

(b)  Oracle database file format is one of the standard formats of database. Since

Arc/Info has an access tool to Oracle database, no data conversion is required.

i-19



(¢) DXF (drawing interchange file) is the standard format for the CAD systcm
which supports graphic processing. In the RBIS, DXF could be imported into
the Arc/Info Vector data format by the Arc/Info data import tool.

The objective information for RBIS may include the non-digital maps or census records
owned by the various government agencies. These non-digital data need to be input by
typing and digitizing. The alphabetic and numeric value of information are typed into the
spreadsheet type file (ASCII text file) and the non-digital map information are digitized into
Arc/Info digital map data. Then, some of the spfeadsheet data are linked to the digitﬁl map as

its attribute.
42 Objective Information to be Disseminated by the System
4.2.1 Items of Information to be Disseminated

The information will be processed and disseminated to'the various users. The information to
be disseminated and their users have been proposed'through a series of discussions with the
Government of Malaysia, as shown in Table I-11. The proposed information will be used as
the general information for the public and/or to support the van'bus_ river basin rﬁanagetﬁent
works such as flood management, water supply management, river environmental

management and watershed management.
422 Classification of Information According to Users

As shown in Table II-11, the aforesaid objective information are classified into two (2)

dissemination levels according to the assumed users: Level 1 for the exclusive use of the

government agencies; and, Level 2 for information open to the public. The classification of

the information has been made based on the following criteria:
(1)  Information to be Disseminated to Government Users (Level 1 Information)

RBIS will disseminate all non-real time information to the government users through
the Internet and/or CD-ROM. Moreover, real-time information is to be distributed to

the government users through the Internet.

The information to be disseminated will include ‘ali raw data (point, line, polygon and
attribute data) of map information for GIS. However, before furnishing such raw

data of map information, the administrator of the river information system needs to
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coordinate with the data source agencies having the following consent and/or

agreement related to the copyright on the raw data of the map information.
(a)  Consent to release copyrighted information;

(b) Cost of data to be charged by the data source agencies from the system

administrator; and

(¢) Qualification of public users of information, and procedures to qualify the

public users,

The river basin information system will start to furnish the information only after the
above agreément is made. Moreover, the government users will be qualified in
acco_rdance with the agreed procedures, and the information could be released only to

the qualified users upon their request.
Information to be Disseminated to Public Users (Level 2 Information)

The RBIS would be useful as the dissemination medium of information to public
users, and would facilitate understanding and cooperation of public users with the
ongbing and projected river basin management works. Moreover, the Internet will be
used to disserninate real-time disaster information (flood forecasting information and

drought information) so as to facilitate evacuation and prevention activities of public

users against floods and to make then aware of drought conditions and initiate their

_cooperation in drought management.

However, difficulties may arise in releasing some information to public users. The
objective information to be open to public users are thus to be selected in due

consideration of the following viewpoints:

(8) It is virtually difficult to release raw data of map information due to copyright

and data transmission capacity.

(b) The logging activities controlled by the Forest Department as well as the
information on the point pellutant sources monitored by DOE are restricted by

the Departments to be open to thie public users;

(¢}  Release of information relative to urban and industrial development plans may

lead to unfavorable land specutation by the public users.
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4.3

Stage-wise Development of Objective Information

The stage-wise development schedule for the objective information is proposed, as shown in

Fig, 1I-13. As shown in the schedule, all currently available information in Malaysia will be

collected, processed and disseminated by the next 8th Malaysia Plan, and the full operational

condition of RBIS will be pledged. Following the 8th Five-year Malaysia Plan, the futuristic

information will be availed of by RBIS from the %th to llth'Five»ycar Malaysia Plan, as

scheduled below.

(D

(2)

®)

Automatic Water Quality Gauging Information in 9th Malaysia Plan (2006 to 2010)

The existing autornatic water quality gauging system has technical difficulties in
maintenance works and its zi_vailable monitoring items are limited to temperature,
conductivity, pH value, turbidity and dissolved oxygen. Etensive"devélopment
works are, however, being carried out, and it is anticipated that the present defects of
the system will be improved within the Sth Malaysia Plan. Hence, the automatic
water quality sensor as well as its related telecommunication and computer systems

for the analysis of water quahty is scheduledin the 9th Malays.w Plan.
Radar Rainfall Gauging Informauon in 10th Malaysxa Plan (201 lto 2015)

The proposed radar rainfall gauge has a wide gauging range, s0 that the thirteen (13)
radar rainfall gauges could cover the whole country of Malaysia. However, the radar
ratnfall gauge also requ:res a high investment cost of about RM 12 million (RM 4.2
million for radar site cost, RM 6.8 million for computer for radar analysm, and RM
1.32 for multiplex radio wave). In view of the nationwide gauging coverage as well
as the high investment cost, it is deemed necessary that the radar rainfall gauge be
developed in line with the nationwide development plan instead of. the basin-wide
development plan. Since the implementation of such nationwide development plan
will require a rather long period, the radar rainfall gauge system is proposed in the

10th Malaysia Plan.
Dynamic Visual Field Information in11th Malaysia Plan

The optical fiber network is likely to cover the Perak river basin during the 11th
Malaysia Plan in due consideration of the Telecommunication Vision 2020
formulated by Telekom Malaysia.  Such optical fiber network is indispensable- for

Industrial Te]ev:smn (I'I'V) to transmit the dynarmc visual field mformatlon
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Therefore, the ITV together with its data transmission system of optical fiber line is
assumed to be established in the 11th Malaysia Plan. In addition to the ITV, the

satellite communication system is scheduled as the backup of the optical fiber data

" transmission system,
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