6.2.4 Freguency of Observation
(1) Frequepcy of River Water Level Gauging

In principal, the daily gauging of the river water level is done
at all  the stations registered by DWA. Daily observations are
done two (2) times a day, in morning and in evening. The average
of these two data is recorded as a daily water level. The record-
ing of river water level is executed, in principal, during the
rainy season (from December to May). : '

(2) Fréquency of Flow Measurement

The flow measurement is done at all the stations where it is
necessary to know flow discharge. In principle, the freguency of
flow measurement at each station is twice a year {once .in wet
season, once in dry season). To execute effective measurements
with <the limited budget, the frequency of measurements will be

decided - on the basis of the standard shown in Table—6.6 and

classified by the importance of station. Refer to Table—6.7.

Table~-6.6 Freguency of Flow Measurement

.Classification ] Minimum Freguency | Standard Freguency
Class ~ A | Twice / Year | Twice / Year
________________ I___.__..........._....._....;...........__..__I . '
Class — B | Once / Year { {Once / wet season)
e e i | (Once / dry season)
Class ~ C | Once / 2 years i '
________________ !_.....__.._..____.,..,..............‘._...._...._.....,___._...____',.,.........._....__.__,_..
Class - D | Closed at the moment

(3) Frequency of Sediment Sampling and Analysis
The - sediment sémpling and analysis are done  at the stations
selected among the registered stations and other points. The

sediment sampling and analysis are executed at the time of flow
measurement - with the same frequency of flow measuresment,

(4) Freguency of Water Quality Investigation

<Investigation by Regional Hydrological Office>

This Iinvestigation is carried out twice a year (in wet and dry
seasons) by the observation team at the hydrometric stations of
Class A belonging to the Office and the other problematic points.
<Investigation by Hydrological Section>

This investigation is carried out twice a year {in wet and dry
‘seasons) by the water quality investigation team belonging to the

Hydrological Section in Lusaka at all the hydrometric stations of
Class A in Zambia. ' :
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6.2.5 Classification of Hydrometric Stations

The hydrometric stations covered by this plan are all the sta-
tions registered in DWA, belonging to each of the Regional Hydro-
logical O0ffices and are specified as follows. (Refer to ¥Fig.-6.8)

1} Station No. and Name :
2} Regional Hydrological Office in Charge
3} Observation Items

Daily water level : (all stations)
=~ Recording water level . . : Yes or No
- Flow measurement :¥Yes or No
.= Sediment sampling and analysis: Yes or No
- Water guality . .. Yes or No

"~ Others (meteorology etc.) . : Yes or No .

~4) Classification o t: Aor Bor C or D
The classification of station is decided according to the ' impor-
tance of station in view point of discharge calculation, avail-
ability of rating curve and number of discharge measurement, as
shown in Table-6.7.

The Class—-A station is an important station to know the discharge
of main stream channel. At this Class-A station, periodic meas-
urements of discharge, sediment and water guality besides daily
water level observation should be executed. .

When the Class-D station, temporally closed at the moment, re-
opens, the classification for this stations should be done ac-
cording to the standard shown in Table-6.7. In Table-6.8 the
numbers of stations for each Regional Hydrological Office are
shown. Details are given in the Supporting Report.

Table-6.7 Classification of Hydrometric Stations

o e A e T e Tt TR RS S e A e T T A AT P L ke L N S Ak o R i e e v T s e o T i fry M ey e A PTT P P i SR A e e i e e ey e ey e .y . i Pt et

Evaluation Items | Score | Standard of Classification
N T S R S N S N S T e IS S I T SR I e I,===_==== EEEEEE e e
Class of River | Main | o E : -
| Sub. | .1 | <Class-aA>:
|} Local | 2 | Main channel and
————————————————————— | -—~-+—~=~]=-=~-—-{ operational
Operation | Open | 0 | <Class-B>:
| Close | 1 | Total score = 0, 1, 2
~~~~~~~~~~~~~~~~~~~~~ ===} -m=—mm] <Clasg-C>: '
Availabhility of | No i 0 | Total score = 3, 4
Rating Curve | Yes | 1 | <Class~D>:
e e e | === | =—===-=~] Closed station
Number of Discharge | Few | o [ at the moment
Measurement ] Many | 1 1 RS

T T e L o o T T o o e e o I T e e T S o O e o e e L T e S I 0t e T T o I T I o oy % Ay e o 0 1 e o o 2 ot et e e e S e e e
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Regional | | Auto.| Flow |* Sedi.| Classification

Hydrological | Total|Recor- [Measu— |& Water|———-—m—me oo

Office | . |ding {ment |Quality] A | B | ¢} D
T T S e e
2) copperbeir | as | s | 15 | P T A R
5}“&7%;;22;;""}”béé““}"""“5"_i"””IE“*i'"_”E"HI"“E“fﬁ_If}“IE"Eﬁél'
ZI_&;;E;;;"""}""IE"_}f""“S""i_—"li"“}“"""5“—{"_5"{”"5"5“"2_{__£”
EY“QQQEEQEEh"'}""SE*'i'""”é""{“"“Zln"i""“"é_"}""E"}""Ef{"fl_l"él"
E?“E;;E;;Q"“‘"E"“ES""{“_'“B'"I"“‘IQ_'{_""”Z“"}"'Q";”IS"}"*5_}—_5“
EJ”QS;EQ;;;"_"l”';Z""E"“”'é"_i*"“éi"“}""__5""5""5_§'"5_3”£I"§""5"
53_55;;51;__"“}"_55""1"""“5“_5___52""}h"'_Ef'i""E“f"";"}"IE"{"IZ_
lretans  Geas e ) 1se e e il

[Note] * The number shows the number of hydrometric stations for
sediment sampling and water quality test, it does not include
@Ef the number of other measurement points.
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7  RECOMMENDATION

(1) Recognition and Enlightenment of Importance of Hydrologic
Observation .

There 1s a proverb "Those who control rivers control nations" in
China. This is proved by the fact that the advanced nations in
the  world are flourishing by receiving the benefit of water
resources develapment. '

Water resources development brings various benefits such as
supply of drinking water, industrial water and irrigation water,
generation of hydroelectrlc power and so on. It is indispensable
and essential theme for social and economic development. In
connection with the development of water resources, there are
other important themes to be solved: conservation of groundwater,
water qual:ty and environment. Groundwater, being c¢losely related
to. the river water, is precious water resources as well as river.
water. Contamination of river water, being caused by the growth
of cities and industries, is problem in view point of water use.
The recent global environmental phenomena: acid rainfall, drought
and flood, are brought te the fore.

The above mentioned development of water resources and conserva-
tion of groundwater, water quality and environment, become impor-—
tant themes for the future development of Zambia, To take meas-—
ures for these themes, the hydrological observation is fundamen-
tal and indispensable. It is not too much to say that the hydro-
logical observation, executed correctly and continuously, is  the
most 1mportant factor to secure the future prosperity of Zambia

"The Mlnlstry of Energy and Water Development" responelble for
water resources development and "The Department of Water Affairs"

" in charge of hydrologic observation: in’ Zambia, should first

recognize the importance of hydrologic observatlon ‘Next, they
should try bring about an awareness of the importance of this to
the related agencies and to each generation of = the population
through official publications, mass- —communication and so on. This
is one of the effective means to educate the young generation in
the schools using educational materials, who are to bear the
destiny of Zambia in their shoulders, about the importance of
water resources development and hydrologic observation.

(2) Improvement ef.Hydrclogical Observation System

The useful hydrologlcal data are those which are continuously and
exactly collected and processed by effective organizations. 1In
this view p01nt the present system of hydrolegical observation
in Zambla should be improved. The Study Team recommend that DWA
establish the ‘substantial system for hydrological observation
according to the plan proposed by the- Study Team, considering the
following matters.
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1) Clarification of Duties and Responsibilities

To fulfill the hydrological activities without fault, it is
necessary to clarify the duties and responsibilitles of each
organazatlon and personnel as shown in the plan discussed
‘above, ' According to this clarification, the leader of each
organization can clearly check and direct the activities of
his organization and the subordinate organization he has to
manage or supervise,

2) Reinforcement of Observation Team

Almost all the field activities for hydrolegical observation
are carried out by the observation team in Regional Hydro-
logical 0Office. To reinforce the team, the following shall
be executed. : '

~ Improvement of the technical level of team leaders

~- Supply of necessary transport and equipment for
hydrological observation

—~ Assignment of back-~up personnel for each gauge reader to-
avoid lack of data due to gauge reader unavailability

~ Improvement of maintenance technology in Regional Office

3) Adoption of Annual Plan and Ahnﬁal Report

All the hydrological activities should be done according to
the annual plans prepared by DWA Hydrological Section and
‘each Regional Hydrological Office and approved by DWA . Head-
quarters. Each organization has to report the annual activi-
ties and data. Each regional 0ffice reports the activities
and data to DWA hydrological Section. DWA Hydrological

Section has to compile the reports from. the Hydrological |
Offices. and report the activities including the results  of -

hydrological analysis te DWA Headguarters.

A regular half-year meeting of the officers in DWA Hydro
logical Section and officers in Regional Hydrologlcal Of -~
fices is recommended for the above purposes. :

4} Improvement of System for Hydrological Anal?sis

To improve the pregent system for hydrological analysis, DWA

Hydrological Section should apply the follow;ng hydrologlc

database developed by the Study Team.

- Data_processing_of_dischargé'measurement: (DBf01, DB-02)

-~ Preparation of discharge rating curves : (DB-03, DB-04)
~ Preparation of W/L ~ discharge tables : (DB-05, DB- 06)
- Calculation of discharge correlation : (DB-07) .
- Calculation of station's flow regime : {DB-08)

- Calculation of river flow balance : (DB-09)
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5) Periodic Observation of Water Quality

There has been no periodic observation of water quality for
the rivers. However, it is necessary, with the view of secur
ing good water in quality for water use to carry out the
periodic  observation of river water quality at the desig-
nated points.

6) Establishment of Planning Section

Apart from hydrological observation, establishment of new
Plan and Design Section in DWA is recommended from the. view
point of effective use of hydrological observation data.
This ' section 1is responsible for preparation of water re-
sources development plans and designe. The leader of this

“section ie expected to be water engineer gualified in civil

engineering, hydraulics and hydrology. It can be considered
to employ a foreign expert gualified in water resources
development - His duty is to give technical advzce.rto the
existing Hydrological Section and the proposed Planning
Section. :

'7) Rec1procat10n ef Hydrologic Infcrmatlon with Internation—

- al Agencies

The Zambezi Rlver is a international river passing though 6.

countries. The hydrologlc observation and water resources
development " for +the . Zambezi River are executed by each
country's agency and international organizations. It will be

-necessary - to reciprocate hydrologic information and adjust

development plans with these bodies when the water resources
development in the main channel of Zambezi Rlver will Dbe
prepared by Zembla :

'8) Sufficient Staffing and Introduction of Schematac Train

- ing System_ -

The perseﬁnei proposed in the Plan should be secured with

. the DWA's best efforts. Schematic training . for all the

personnel engaged in the hydrologlcal observation, including
new staff, is necessary on regular basis. Especially, the
training. of observation team leaders and the members for
hydrological analysis is essential.

9)_Repletion'offBudgef
To establish the organization and to execute the activities

proposed in the Plan, DWA should try to secure the repletion
of the budget .
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(3) Utilization of Water Resources

In this Study, the outline of potential surface water resources

in the Study Area have heen comprehended, and abundant and unuti-
lized water resources have been found. The ground water, prévail-
ing wuniversally through Zambia, is also a precious water re-
sources. These abundant and universal water resources are expect-
ed to be developed considering the following situations in. Zam—
bia. : _

~ The population of Zambia in the beginning of  21st cen

_tury is estimated to be around 10.7 million on the basis
of ‘the latest census data. The increment of population
during the coming decade will about 3 million. To cope
with these increasing population, supply of dranking water
in urban and rural areas will be essential.

- To promote agriculiural developmant the cﬁrr&nt main
target of the Government, development of lrragatlon water
is 1nev1tab1e

— Due to the increment of population, improvement of 1living
- standards and development of the country, the demand for
electricity will be increased.

As mentioned above, the_demand for water resources development is
expanding. The background to advance the development of " water
resources in the Study Area and Zambia is already prepared.

The project of water resources development wzll bring not_ oniy
such direct and indirect economic benefit as water supply and
hydroelectric power generation after the completion of project,
but also produce such other economic benefit as evocation of
effective demand, income redistribution, employment promotion and
increase of revenue through taxation in the implementation period
of projects, To develop water resource is to secure reguisitions
for living, and is essential in view of 01V11 mlnlmum.

It is recommended that planning for comprehensivé water'reSOurces
development should be started in order to meet the various
demands by utilizing the rich water resources to secure' comfort-
able living standards and prosperity in Zambia.
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1. INTRODUCTION

The Study, the first step in preparation of the overall plan for
water resources development in Zambia, is designed to achieve the
following objectives.

1) To strengthen the hydrologic observation systems in
Study Area to utilize the data for future planning of
water resources_developmenta

2) To make a rough estimation of water resources potential
through the study of river water flow based on existing
- and new hydrologic data. - '

In addition, this study is also désighed to transfer technology:
to the Zambian counterparte through the execution of study.

The transfer of technology mainly in hydrology to the Zambian
counterparts through the execution of study was one of the 1mpor-
tant purposes of the Study. :

During the Study both in fiéld and in office, the transfer of
technology was carried out by the Team through on-the-job train-
ing, traiﬁing cource in Japan and special lecture. .



2. ON-THE~JOB TRAINING

On-the-job training is the wmost effective way for transfer of
technology since the technology can be transferred to the coun-
terparts through daily practice of engineering actlvitles on the
exact matters.

The transfer of knowledge through on-the-job training was carried
out to the counterparts, the related engineers and technicians of
the project by the Japanese experts in each engineering field
during execution of the work.

The Japanese experts and the Zambian counterparts who were in-
volved in the Study are shown in Table-2.1,

Table~2.1 Japanese Experts and Zambian Countérparts
Positién Phase Name of ' Name of
Japanese Experts Zambian Counterparts

ot i e g g e e e et e e e

Engineer Oth&rs_br

Technician
Phase 1 Y.Nakagawa A.Munmeka
Team Leader 2 -ditto- V.N.Xasimona
: 3 -ditto- T.Mulipukwa
Phase 1 M.Watanabe C.Chileshe Mrs.Mwelwa
Hydro.Analyst 2 -ditto- ~ditto- ~ditto-~
3 -ditto- —~ditto~ ~-ditto-
Phase 1 H.Kanamura B.Silungue Miss.Sanjase
Hydrologist 2 T.Watanabe -ditto- 3.Z.8akala
3 ~ditto- —ditto- W.Chisala
Phase 1
Hydrogeclogic 2 H.Oura A .Maseka
Analyst 3
Phase 1 Y.Ishigami H.Shikazwe
Topagraphic 2
Survey 3
Phase 1 _ :
Water Quality 2 T.0shio R.C.Mulenga L.Mwitwa
3
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The transfer of knowledge was carried out through thé_séope and
contents of work by each phase by the use of explanation, discus-
sion, questions, ete¢.. Details will be described as follows.
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2.1 Phase 1

Period : Dec.19089 - Mar.1990

{1) Establishment of HBydrometric Reference Point
-~ Selection of Hydromeitric Observation Points
~ Collection and Arrangement of Existing Data

{2) Observation Network
- hstabllshment of Hydrologlcal Observation Team

{3} Execution of Topographlc Survey
-~ Leveling Survey for Establishment of Bench Mark
Cross Sectional Survey of River
Relative Position Survey between Bench Mark and Base Point
Leveling Survey for Water Level Gauge

[

T

{4) Installation and Adjustment of Observation Stations
- Installation of Automatic Water Level Recorder (6 stations)
- Adjustment of Automatic Level Recorder
(Float Type and Pressure Type)

{5) Hydrologlc Observation in Study Area
-~ Establishment of Hydrologlcal Observatlon Teanms
(Refer to Fig.-2.1)
~ Demonstration of Discharge Measurement Method

(6) Preparation of Hydrologic Database
<Data Filing System>
Daily River Water Level
Flow Measurement Data by Measurement
Flow Measurement Data by Station

<Data Analyzing System>
Flow Measurement Data
Daily and Monthly Rischarge
River Flow Pattern

{7) Training Course in Japan
- Introduction of Water Resources in Japan
- Visit to Dam Sites
- Hydrological Observation System in Japan

(8) Preparation of Progress Report (1)

{(9) Biweekly Meeting
- Advice for Hyédrological Observation Technics
~ Preparation of Discharge Measurement Trip
~ Calculation of Discharge Observation Results in the Field



2.2

Phase 2

Perilod : May 1990 - Mar.i991

(1}

(2)

(3)

(4)

(8)

(6)

(7)

(8}

Hydrologic Observation in Study Area
- Technical advice for Dlscharqe Observation during Ralny
Season in the Field

Observation Well
-~ Measurement Method of Well Water Level in the Fleld

Investigation of Water Quality
- Demonstration in the field

~ Test in Laboratory

~ Consideration of Results

Study of EXlstlng Hydrologic Observatlon Data |
- Input Method usang a computer :
-~ Output Method using a computer

Coliection and Analysis of EXlStlng Reserv01r Data

- Calculation of Inflow, Cutflow, Ralnfall and Evaporation
using Existing Data

- Graphlc Analysis Method u51ng a computev

Preparation of Hydrologlc Database
<Data Filing System>
Daily River Water Level
Hourly River Water Level
Daily Well Water Level
Flow Measurement Data by Measurement
Flow Measurement Data by Station
Daily Well Water Level

<Data Analyzing System>
Discharge Rating Curve {Type-1)
Discharge Rating Curve (Type-2)
Dairy and Monthly Dlscharge
Hourly Discharge
Discharge Correlation Analy51s
Flow Regime
River Water Balance
Reservoir Water Balance
Correlatlon between River and Well Water Level

Cﬂmputer Training ‘
- Computer Operating System
- Calculation using Lotus 1-2-3 software_

Traznlng Course in Japan

~ Introduction of Water Resources in Japan
- Visit to Dam Sites

-~ Hydrological Observation System in Japan

(9) Meeting on Interim Report

s,
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{10) Preparation of Progress Report (2)

{11) Biweekly Meeting
- Advice for Hydrological Observation Technlcs
- Preparation of Discharge Measurement Trip
- Calculation of Discharge Observation Results in the Field

2.3 Phase 3

Period : June 1991 - Mar.1992
(1) Hydrologic Observatidén in Sfﬁdy Area
- Technical Advice for Discharge Measurement in the Field

{2} Collection and Analysis of Existing Reserv01r Data
-~ Calculation of Inflow, Outflow, Rainfall and Evaporatlon
using Existing Data
- Graphlc Analysis Method using a computer

{(3) Analysis of Rlver Flow u31ng Database
<Data Flling System>

‘Daily River Water Level
Hourly River Water Level
Daily Well Water Level
Flow Measurement Data by Measurement
Flow Measurement Data by Stat10n
Dally Well Water Level

<Data Analyzing System>'
Discharge Rating Curve (Type-1)’
‘Discharge Rating Curve (Type-2)
Daily and Monthly Discharge
Hourly Discharge
Discharge Correlation Analysis
Flow Regime _
River Water Balance
Reservoir Water Balance
Correlation between River and Well Water Level

{4) Computer Tralnlng _ .
~ Computer Operating System
= Calculation using Lotus 1-2-3 software

(5) Preparation of a ‘Master Plan for Hydrologic Observation
Systems
- Discussion for Organization of DWA
- Gbservatlon Network Plan

(8) Spe ;al Lecture for a Hydrologlc Database System
- '~ Demonstration for Hydrological Database System to
Technician in DWA.
(7) Meeting on Draft Final Report
—- Explanation and Discussion of results of the Study



3. TRAINING COURSE IN JAPANW

In order to understand the situation of hydrelogical  engineering
in Japan and to give trainees a fundamental and professional
knowledge of hydrological engineering, ' :
Two training courses were arranged by JICA as shown In Table-3.1.

Table~3.1 Trailning Course in Japan

B o e e LAt K ) L i 8 U R SR T i S L A I R S A By e AL At R A e Ll S s Al M o R A o R L ) Ry
L T L D I o AN I T I e T T e S I e T e M T e LT I B e e e o e T e I S N I DN RS D I TN R T

Phase 1 Phase 3
Period of One month _ One Month
Training 19/Mar/90 - 20/Apr/90 20/May/91 - 19/Jun/91
Name of Deputy Director . ~ Water Engineering Assistant
Trainee Mr. L.L.Mbumwae Mr.,J.Mwanza and Mr.H.Sikazwe

e o e s e R o L L S 4 L6 L ol Y TR LR ST AL 7 L . . AR o VR, W i L S o T o AR L . o o L R o P o a7 il s o o e et o o

-Hydrological Observation System in Japan
~Use of Computer in Hydrologlcal Data Processlng and

Analysis
Contents ~Modern Water Resources Developments in Hydraulic
of Power, Irrigation and Water Supply
Training -Land and Water Management Schemes

-Hydropower, Dams, and Otheér Facilities in Japan.
~Introduction of Hydrological Eguipment in Japan
~Introduction of Water Development Plan in Japan
~Discussion of Water Development Plan in Zambia
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4. SPECIAL LECTURES

The special lecture, as integral part of transfer of technical
knowledge, was carried out to mainly engineers and technicians
who were not involved in the Project by Japanese Expert during
Phase 3. ' .

The lecture consists of the following three (3) subjects;

Subject Lecture
= Outline of the Study : ~ T.Watanabe
- Basic operation know-how for computer . —ditto~
- Hydrological Database System -ditto-



5. ACHIEVEMENT

The technical transfer through the Study (from Dec/1989 to

Mar/1992) ‘was given to the Zambian counterparts, the related
engineers and technicians of the Project by the Japanese Experts
in each engineering field. : '

The main targets for the technical transfer on each Phase were
shown as follows:

<Phase 1 & 2> _ .
To become skillful in hydrological observation skill in the
Field for‘hyd;ologist, assistant engineersrand technicians.

<Phase 3> .
To become skillful in hydrological data arrarngement and

hydrological analysis using a computer for chief hydrologists
and hydrologists.

Thus, technical transfer became skillful in each engineering
field. The items of achievement are shown as follows;

<Phase 1>

1) Topographic Survey

© 2) Installation and Adjustment of Automatic Level Recorder
3) Discharge Measurement Technic in the field
4) Study of Water Resources Plan in Japan

<Phase 2> :

1} Discharge Measurement Technic in the field _

2) Investigation and Measurement of Well Water lLevel

3) Basic Arrangement for Hydrological Observation Data using
a computer _ S :

4) Collection and analysis for Existing Reservoir Data

85) Study of Advance Hydrological Observation Plan in Japan

<Phase 3>
1) Practical Arrangement for Hydrological Observation Data using

a computer
2) Analysis of River Flow using a computer



6. CONTINUATION OF HYDROLOGICAL OBSERVATION
(1) The Point at Issue

There are some problems awaiting solution in hydrological section
in DWA. Attention is first directed to manage the following
activities;

1) Continuation of hydrological observation

2) Improvement of data processing and archiving
3) Repletion of hydrological analysis knowledge
4} Maintenance of equipment and station

5) Realization of inside staff training

6) Publication of Hydrological Year Book

And other problems awaiting improvement are as follows:

1} Organization and responsibilities
2) Observation frequency
3) Observation stations

(2) Continﬁation of Hydfdlogical Observation in the Field

Almost all the field activities for hydrological observation are
carried out by the observation team in Regional Hydrological
Office. In order to reinforce the team, the following shall be
carry out;

= Improvement of the technical level of the team leaders

— Supply of necessary transport and equipment for hydrological
chservation _

- Assignment of back-up personnel for each gauge reader to avoid
lack of data due to gauge reader unavailability

- Improvement of maintenance technology in Regional Office

(3) Continuation of Hydrological Database

To continue the present system for hydrological analysis, DWA
Hydrological Section should apply the following hydrological
database using computer.

~ Advance technic for computer operation

- Data processing of discharge measurement

- Preparation of discharge rating curve

- Preparation of W/L - discharge table

- Calculation of discharge correlation

- Calculation of station's flow regime

— Calculation of river flow analysis

~ Assignment of back-up personnel for computer operator
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1. INTRODUCTEOH

_ In response to the request of Lhe Government of the Répﬂblih of

Zambla (herelnafter referred to as “the Government of Zambia"), the
Government of Japan has decided to jmplement the Master Plan Study
on'Hydrolngit Gbservation Systems of the Mafor Rlver Basins (hereinafter
referred to as “the Study") in accordance wlth the relevant laws and *
regualations in force in Japan. : '

. Accordingly, The Japan International Eooheratldn Agency {(hereinafter
referred to as "JICA"). the official agency responsible for the
_ implementatfon of the technlcal ‘cooperatfon programs of tlie Government
- of.Japan, will undertake the Study, fn close cooperation With the authorities
concerned of the Government of Zambia.

[N

_ The present documents sets forth the- scope of. WOrk with regard to
the Study. . ' :

2. OBJECTIVE OF THE STUDY

. The objective of the study is to strenglhen the hydrblngic
observatlon systems of the Zambezi and Kafue river basins In Zambla in
_order to utflizd the data for future water. resources development planning.

3. STUDY AREA

. The study area.uii} cover the Zambezl and Kafue River Basins

4. SCOPE OF THE STUDY-,

The Study shall fncludé the followings:
- PART A: DATA COLLECTION AND REVIEM

) national'and regional socio-economy;
2) topographlc and geology;
'3)_ hydrology and meteorology;
4) water resources, water quallty and vater supply plany
©8) existing hydrologic and meteorologic facilities; =
- 6} population and economlc actlvitles in the areas;

"7) preylous studies; and. ‘ .
A /\7\.
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4B PART B
)

2):

others.
FIELD SURVEY

field ieconnalssainces AN

a. topography and geology;

b.: water quality:

. existing dams and reservoirs; and
d. existing observation stations.

“survey

-';flongitudlnal proflla and cross- section suryey at selected

_PART C:

. 2)

3).

A_PART D: .
. l)-..

2) :
“:a.  project evaluation; and
j b. _recommendations.~

‘observation pnints :

Installation’ planning in the basins;

Jdnstallation nf faclllties in the selected areas;

Data pracesslng .

FORHULAT!ON Ann EVniUATIOH

Haster Plan )
a. data analysis, and

© - b. basin-wide network plan .

Project evaluation

5. VSTUDY SCHEDULE

IHSTALLATION PLAH oF DBSFRVATION FACILITIES, AND DATA PROCESSING

and .

- The Study. ln prmclp,z(lE shall be carr'ed out In arco:dance w!th
": the tentatlve schedule shown. in the attached sheet.

L REPORTS

JlCA shall prepare and suLnIt the followlng reports in Eng!xsh
to the Government of Zambia

(1)

lncéptioﬁ ﬁepbft :



 (2} Progress Report (t)

Twenty (20) copxes at the commencement of the work In Zambia.

s,

Twenty’ (29) cOpies within four{d) months after the commenCEmant

:‘of the Study

,.(3) lnterlm Report

Twenty (20) copies within flfteen (IS) months after the commencement

| nF the Study. .

(4)° Pnogress Report (2)

Twenty (20} copies within twentyrthrea {23) mcnths after the
commencement of the Study.

»

o (5)‘Tbraft Final Report

Tuenty (?ﬂl caplas u{thin THenty‘eLght(ZG) months after the
commencement of the Sthdy

Theé Government of Zamhia shall submit lheir cmnnents w!thln
thirty (30) days after recelpt of the Draft Final Report.

(6) finai repnrt

.TThlfty (30) copies within. thirty (30) days after the receipt'oﬁ

" the conments on the Draft Final Report.

UHDERTAKINGS OF THE_?GVERHHENT'UF IAHRIA .

1.."To facilitate smooth conduct of the Study, ~The Goverqmeﬁp'ofx‘l
Zambla shall take follaving necessary measures: )

{1} to secﬁrg the safety of the Japanese Study Team;
{2) to permit the members of Lﬁe Japanese Siudy Team to enter,leave
-+ and sofourn In Zambla-for the duration of thelr assignment '
- therein, and exémpt them from alien reglstration requlrements
and cansular fees; | '

{3) to exempt ‘the membars of the Japanese Study Teem frnm taxes _
dutles fees and other charges on equipment, machlnery and otherr

T materials brought into lambija for the conduct of the Sludy;

2
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{4) -to exempt the members of the Jabanesé Study Team from Income

tni and other charges of -any Kind lmposed on or In comneclion
with any emolument or allowance pald to Lhe mepbers of the
Japanese Study Team for thelr services in cnnnectlon with

the Implementation of the Study;

(5) to provide necessary facl}ities to the Japanese Study Team for

: rem{ttance as well as utilization of the funds introduced lnto
Zambla from Japan In connectio1 with the lmpiementatlon of the
Study;

~. {8) to secure permission for entry into private properties or

restricted area for the conduct of the Study;

- . {7} to secure permission to take data and docuﬁents {including

phutogranhs} related te the Study out nf zambia 1o Japan by
the Japanese Study Team; and ' '

-(8} to provlde medical serv:ces aa needed and its expenses Hili

be chargeable on the members of the Japanese Study Team.

The Government of Zambla shali bear clalms, lf any arises against
the members of the Japancse Study Teant. resulting from, uccurr!ng
In. the course og/cr otherwise conrented with the discharge of theirp
duties tn the lmplemtnatlon of the Study, except when such claims
from gross negf!gence or wiliful misconduct on the part of the
members of the Japanese Study Team.

Department of Hater Affalrs, Hlﬂistry of Water, Lands and Hatural
Resourpes the Government of Zambia (herelnafter referred as "DHAM)
shal} act as counterpart agency to the Japanese Study Team and

~-also coordinating body In relation'with'other governmental amd pon-’

governmental organizations concerned ror the smooth implementation

of the Study..

BuA shé!l at !ts oHn expense provnde the Japanese Study Team with
the rulloalng; if necessary, In coaperation with othar relevant
orgznizations: o ;

) available data and information related to the Study;

(2) counte!part personnel ;

. {3) suitable office space with necessary equlpment in survey area; and

s
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'.B._: UHDERTAKIHGgﬁF JICA

o
_.‘.

measures.

. T T i e
Yo7 {1) “to dispatch, at its own expense, a study team to Zambia, and

3]

(2) to pursue technology transfer to the Zamblan counterpart
personne] In the course of .the Study.'
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t.  INTROOUCTIOH

- In response Lo Lhe request of Lhe Goverament of the ﬂépubl}c af
Zapbla (herelnafter referred to as "the Government of Zambia®), the
Gnvernment of Japan has decided to implement the Master Plan ﬂtudy

on Mydro}nqlc ﬂbservatlon Systems of the Major Rlver Basins (hereinafter
;referred to as "the Study") In accordance ulth the relevant laws and -

regualations !n furce in Japan. .
L ACCGFdIﬁeg. The Japan International Cooperation Ageacy (hereinafter
referred to as ”JICA"). the offlcial agency responcible for the:

lmplementatlon of the technlcal ‘cooperation programs of the Government
of . Japan, will undertake the Study, fn close cooperatlon wlth the authoritles

~

concerned of the Goverament of Zémb!a;

The present documents sets forth the- scope of. worL with regard to
thL Study. ) )

2. OBJECT]VE OF HIE STUDY

The obJective of the study s to erengthen the hydralogic
observallion systems of the Zambezj- and Kafue river basins fn Zambla in
order to utflizé the data for future water. resources development planning.

3. STUDY' AREA

~ The study area will cover the Zambezi and Kafue River Basins

4.  SCOPE OF THE STUDY-,

The Study shall Includé the followings:
- PARY A£ DATA CULLECTIOH AID REVIEY

b national'ané_reglonal soclo-economy;
- 2) topographlc and geclogy;
:3)_ hydrology and meteorology;
4) water resources, water quallty and water supply plany
T 8) exlsting hydrologlc and meteorologic facilities; *
- . 6} population and ecOnomic.acLivities tn the ‘areas;
"7} preylous studies; and.

e
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CDMA answered ihat' regarding Increased gauglng stations
‘?'_and equlpment a request be- forwarded to JICA for f!nanclal

lf.%asslstance ln thls reSpecL

7“:£q;__7 The Team requested that aIl hydrOIOQical
""3;observatlons shall-be’ carrled out with expense of

‘?51:? DHA,_ DYA agregd onlthermattcr. .

The Team explatned that at least three(B) four :

whee! drlve type vehlcles shall be prov!ded by DHA

for the study

LI.{dnfthisibdlbt;'DHA-emphaslied that due to ihe current
"3;;economical sltuatiun prevaillng in the country lt wou]d be

:';_practlcally imposslbie to provlde the Veh!cles Therefure

Ca request to purchase the aBOVe vahlcles Is fnrwarded to

-’-:-_JICA.---‘-__-' o . . _' BT

R ;_'The_#eam‘reqqesteq that BUA shail provide one adequately
L '.~equlpped 6fflce room in the DHA building and each one
desk ln Mongu and- Kitwe offlces DHA Agreed on the mattér.

L



. ‘Kadomatsu Takeshi * * Member (Hydrologic/

- Hydraullc)

- 0firo Kazuski - 7T Member(River

- Planning)

ot ¥ekt T e (Study

Planning)

::Shirakqwa Osamu , . . Hembep

. {Meteorologlc/
Hydrologlcal
s Matters)

. KoJima Ryosuke. * .- Asst. Resident

of JICA Zambia
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':1.3 L Lewls L. Kbumwae Deputy Dlrector” Mater Affalrs
T L . o Department
ﬁ'?..:~_Evis M. Slamachoka Principal Hydrologist  Water Affalrs
Gl e _ _ Department
-‘3{. T:Hf-ngIra' - - Senlor Engineering Hater Affairs
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1. . Aokl Sukehisa - ff.; .Team Leader Hinlstry of

Construction
ditto
ditto
TICA

;OHte.

INA CivI1 Engineering
Consultants.Co. Lid.

Representative
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MINUTES OF MEETING
oN
INCEPTION REPORT ~
ON
THE MASTER PLAN STUQY
ON uYDROLOGic OBSERVATION sysfams
| OF
" THE MAJOR RIVER BASINS
| IN '

ZAMBIA

BETWEEN
JICA STUDY TEAM o
| | AND N
" DEPARTMENT OF WATER AFFAIRS

MINISTRY OF WATER, LANDS AND NATURAL RESOURCES

" December 19th, 1989

Lusaka, Zambia
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According to Scope of Work for the master plan study on hydrolog-
ic observation systems of the major river basins _in Zambia
{(hereinafter referred to as “Study") agreed upon between Ministry
of Water, Lands and Natural Resources, Republic of Zambia and
Japan International Cooperation Agency (hereinafter referred +to
as "JICA"), JICA send the team headed by Mr. Yoshio NAKAGAWA for
Study (hereinafter referred as "Study Tean") on December 1st fromn
Japan. '

Study Team had preliminary discussions with Department of Water
Affairs, Ministry of Water, Lands and Natural Resources {counter-
part agency for Study, hereinafter referred to as "DWA") and
prepared Inception Report on Study dealing with the policy &
Strategy, methodology, organization, work schedule and so o¢n.

The meeting on Inception Report was held on December 18th at the
office of DWA among DWA, Study Team and JIGA Advisory Committee
headed by Mr. Sukehisa AQKI. The attendants list is shown in
Attachment.,

Study Team gave detailed explanation on the report. After sub-
stantial discussion, Inception Report was accepted by DWA with
the following mutual understanding.

(1) Hydrologic Observation Points

DWA gave the following comments on hydrologic observation points
executed - in Study. However, the final decision of hydrologic
observation points in Study will be made after the field recon-
naissance planned by Study Team and mutual discussion between
-Study Team and DWA.

<a> DWA recommends that the  hydrologic' observation in
Study should be done at the points where the stations are existed
and/or the observation is stopped due to the financial problems.
Study Team will repaire the existing stations 'in order to effec—
tively utilize the previous data.

<b> ‘DWA requests Study Team to carry out the supplementafy
hydrologic observation at the Just-upstream point of Luangwa Road

Bridge on Luangwa river so that the total outflow from the Luang--

wa basin is roughly estimated.

<c> DWA explained that it is ' necessary to perfornm -hydrblogic
observation at the Kalabo in the tributary, Luanginga river,
because of its wide catchment area and importance of its basin.

{(2) Water Quality Investigation

DWA requested Study Team to execute more extensive investigation

of water quality not limited to copper item. This request will be
replied after Study Team receiving more detailed proposal from
DWA and consulting with JIGA Head Office. o

oz 00
/4g/[2".
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(3) Undertaking of DWA

DWA will take prompt action in DWA's undertaking without dela?
according to the request from Study Teanm. - ) :

(4) Handing-Over -of Study Equipment

JICA Side explained that the equipment for Study prepared by JICA
will be handed over to DWA after completion of Study, if re-=

quested by DWA.

Agreed upon between

/47

-

Mr. G.R.W. Kayombo . Yoshjd NAKAGAWA
Director . eam Leader .
Department of Water Affairs _ ' JICA Study Tean

Ministry of Water, Lands and
Natural Resocurces

IWitnessed'by

Mr. Sukehisa AOKI
Chairman, JICA
Advisory Committes



Japan International

MR,
MR.
MR.
MR.
MR.

MR.

H.

I Ww

AOK1
GOBCTA
CHO
HAKAGAWA
WATANABE

KANAMURA

ATTACHMENT: LIST OF ATTENDANTS

Cooperation Agency (JICA) -

Chairman of Advisory Committeé

Member of Advisory Committee

Headguaters, Tokyo Japan

Team Leader of Study Team .
Deputy Team Leader, & Hydrologic Analyst
of Study Teanm

Hydrologist of Study Tean

Department of Water Affairs (DWA)

MR. L.L. MBUMWAB
MR. V.N. KASIMONA
MR. J.H. CHILO
MRS. E.M. MWELWA

MR. C. CHILESHE
MR. B. SILUNGHWE

MISS. R.M. SANJASE

Deputy Director. _
Principal Hydrologist
Hydrologist
Hydrologist
Hydrologist
Hydrologist
Hydrologist

Départment'of Meteorology

MR. W.K. SAKALA

Hydrometeorologist

c:,. LSl e
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MINUTES OF MEETING
 oN |
INTERIM REPORT
ON
"_THE.MASTERgPQAN STUDY
ON HYDROLOGIG OBSERVATION'S¥S$EMS
| | OF
- THE MAJOR RIVER BASINS
' IN.

ZAMBIA

BETWEEN
JICA STUDY TEAM
AND‘_'
DEPARTMENT oF WATER AFFAIRS

MINISTRY or WATER LANDS AND NATURAL RESOURGES

November 13th, 1990

Lusaka, Zambia
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According to the scope of work for "THE MASTER PLAN STUDY  oON
HYDROLOGYIC OBSERVATION SYSTEMS OF THE MAJOR RIVER  BASINS IN

ZAMBIA (hereinafter referrdd to as "Study") agreed upon betwsen®

Ministry of Water, Lands and Natural Resources, Republic of
Zambila and Japan International Cooperation Agency (hereinafter
referred 1o ag “JICA“), JICA sent the team headed by Mr. Yoshioe
NAKAGAWA for Study (hereinafter referred to as "Study Team") on’
Pecember 1lst 198¢ from Japan -

The study is being implemented by the Study Team according te the’
Inception Report dliscussed on December 19th 1989 in coeoperation
with Department of Water Affalirs, Ministry of Water, Lands and
Natural Resources (counterpart agency for 8Study, hevelnafter

referred to as "DWA"). 'The Study Téam prepared the Intsyin Report

complling +the Interim outcomes obtalned throughout the Study un

te the end of October 1990, and submitted the report to DWA on |

NDVﬂmber 6th 1990,

The méeting on Interim Report'was held on November 12+th and 13th.
1990 at the office of DWA among DWA, Study Team, and JICA Adviso-

ry Committee headed by Mr., Sukehisa AOKI. The -attendant list is.

shown 1n Attachment.

The Study Peam gave DWA the detailed explanation on the

[1] oo
pert. After discussion, Interim Report was accepted by DWA with
the DWA's appreciatlon of Study's fruiltful achievement and the
fellowing mutual understanding.

(1} Flow Measurement in Succeeding Period

The frequency of flow measurement will be increased espe
cially relating %o such stations as ones which have fe
measurement dJdata and ones which show discrepancy betwes
measurement data and calculated discharge using the ratin
curve tentatively eatablished in Interim Report

{2) Intﬂrpretation of Water Quality

Not only test results obtained in this dry seagcen and  the
next ralny season through the Study but also periodicfwater
quality data being monitored by the government organization
wlll be taken into consideratlon in the final interpretation
of water guality test.

{3) Review of Rating Curves and Recalculation of Discharge

-.—.--._..._.--...-..-....-,._.»-._——...—-..——.....-..-.—...-"“._....ﬂ..-._.......p—......—.‘._-—-—......._,.........._-.-._..,.-.__e_--_...

The discharge rating curves tentatively employed in Interin
Report will be reviewed considering flow measurement data
newly obtained 1in the succeeding period of Study. Using

these reviewed discharge rating curves, the ‘discharge at
each station and river water balance will be recalculated.

Ml ™ | /5/(,/
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{2} Through the discussion of meeting, DWA, evaluating the useful
achievement of Study, expressed the following reguests to JIcA,
JICA side promised DWA to deliver the requests to I

Ic ean
0ffice and recommended DWA to take formal aid procadure to real-
ize the requests.

a) Following up Assistance

After completion of the Study;'DWA requests JICA to continus
financial and technical assistance to follow up DWA's activ-
ities in hydrological_qbservation for a few years,

b) Training Components

In this Study, technical transfer of hydrologic observatien
and analysis are being carried out., DWA n=zeds  dnother
compenent  of technical training from JICA 'in the fields aof
planning, designing and construction regarding water re-
sources development. '

....._.....—.._...._—._..-...-.--—.—...-..-—-..—.—..-..-....-——.-.—.....—.-——-.--—.—.-.-..,.—..—...-..-—.,...._-....—.....-.-.._.

DHA  recognizes that the water demand of domestic water use
and drrigation. etc. is inecreasing in Zambia and that the
‘final outcome of this Study {outline of water resources
roetential) is useful for rlanning water resources develop-
ment. Gonsidering these situations, DWA wishes fo .start
preparatlon of nation-wide water resources  development
master plan, in technical ‘cooperation with JICA.

[3] In addition to the above descriptions, JICA .side informed DWA

that JICA can accept the training schedule in Japan for two

trainees from DWA for about one months from the beginning of the

n=xt year, and DWA accepted it.

Agreed upon between

. .
Mr. L.L. Mbumwae Mr. Xoshio /NAKAGAWA
Acting Director Te Lﬁagﬂ{
Department of Water Affairs Ch Study Tean

Ministry of Water, Lands and
Natural Resourceg,

1A
gLIC-OF ZAMB
gﬁfé}aoa OF YYATER

J——

v . ' Witnessed ﬁ§ .

_ g 3NOV 1990

7 Subihise. (14

L

| ™ | - Mr. Sukehisa AOKT
Chairman, Jica
Advisory Committee

'
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ATTACHMENT: LIST OF ATTENDANTS

._.___...._.-............__._..-...._...__......._...---..ﬂ............_._.....-..._..._-_...._.-...a_._....._.....—....._-.-.-_....._--.a

MR.
MR.
MR.

MR.

‘MR.
MR.

5
T
E.
MR. Y.
M
H
T

AOKT
FUKUDOME
CHO
NAKAGAWA
WATANABE

KANAMURA
WATANABE

Chairman of Advisory Committes

Member of Advisory Commilttee
Headquarter, Tokyo Japan

Team Leader of Study Teanm

Deputy Team Leader, & Hydroleogic Analyst
of Study Team

Hydrologist of Study Team

Hydrologist of’ Study Team

Department of Watexr Affairs. (DWA)

..._._._...._._._—-._...-.u-‘...-....-......__._.._-..-....._...._......-..._-..._-.._

MR.
MR.
MR.
MR.
MR.
MRS.

O:§<ﬂ{ﬁ

MBUMWAE
. MAK .WAYA
KASIMONA

CHILEQHE

E.M. MWELWA

MR. B. SILUNGWE
MR. O.L. SANGULUBE

ICA ZAMBIA OFFICE

ME. K.TOMITA

- MULIPUKRWA

Acting Director

Acting Deputy Director

Principal Hydrologist

Acting Principal: Hydrologist

0fficer in Charge in Hydreological Sectinn
Hydrologist

liydrologist

Senior Hydrogeologist

Representative
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MIﬁUTES OF MEETING
ON .
DRAFT FINAL REPORT
ON
THE MASTER PLAN STUDY.
ON HYDROLOGIC OBSERVATION SYSTEMS
' _OF
THE MAJOR RIVER BASINS
IN

ZAMBIA

BEfWEEN
JICA STUDY TEAM
AND o ’ , -
DEPARTMENT OF WATER AFFAIRS

MINISTRY OF ENERGY AND- WATER DEVELOPMENT

.. February 26th, 1992

Lusaka, .Zambia
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According to. the scope of work for “THE MASTER PLAN STUDY ON
HYDROLOGIC OBSERVATION SYSTEMS OF THE MAJOR RIVER BASINS IN
ZAMBIA (hereinafter referred to as "Study") agreed upon between
Ministry of Water, Lands and Natural Resources (present Ministry
of FEnergy and Water Development)}, Republic of Zambia and Japan
Tnternational Cooperation Agency (hereinafter referred to as
"JICA"), JICA sent the team headed by Mr. Yoshio NAKAGAWA for the
Study {hereinafter referred to as "Study Team") on December 1st
1989 fros Japan. :

The Study has been implemented by the Study Team according to the
sStudy program agreed upon in the Inceptiou Report Meceting held on
December 19th 1989 in cooperation with Department of Water Af-
fairs, Ministry of Energy and Water Development (counterpart
agency for the Study, hereinafter referred to as "DWA"). The
Study Team prepared the Draft Final Report compiling all the
ocutcomes ohtained throughout the Study, and submitted the report
to DWA on February 17th 1892. B '

The Study Team had a serjas of meetings with DWA to explain and

discuss the resultg of tha Study, the official meeting on  the

bDraft Final Report was helg op February 24th 1992 at the nmeeting
room of Pamodzi Hetel, Lusaka amang DWA, Study Team, and JICA
Advisory Committee headed by Mr. Takeshi KADOMATSU. The attendant
list is shown in Attachment. The meeting copclnded as follows:

1] The Study Team gave DWA the detailed explanation on the re-
port. After discussion, Draft Final Report was accepted by DWA
with the DWA's appreciation of Study's useful achievement. '

(2] The Draft final Repprt accepted Dy DWA will be finalized by
the Study Team with.the follqwing revisions, and he supmitted <to
DWA until the end of March lﬁga. '

i1} To record the activitizs of DWA's counterpaft personnei,
the description of each counterpart' duty is pgiven in the
organization chart of the Study. '

2) Typographical errors and ambiguous words are corrected,

[3] After the discussion on the report of the Study, DWA
expressed the following reqguescs to JISA. YTno Study Team and
Advisory Committee promised DWA to deliver the reguests to JICA
Head Office, Tokvo. ‘

1)} Pollowing-up of the Second Phase Study

DWA submitted the official request through NCDP to the
Japanese Embassy for the technical aid of the National Water
Master Plan Study which is the essential component to

realize the schematic water development project in Zambia.
. At _the moment, DWA has no response back on this from the -
Japanesc Embassy. DWA requests JICA to follow up this matter

as to commence the Master Plan Study as soon as possible.




2) Dispatch of JICA Expert

DWA recognizes that it is very important te reinforce the
abilities of hydrological observation and water planning and
desipn in DWA., DWA requests JICA to dispatch a JICA expsart
to give assistance. and advice in this field.

3) Training Progranm

In this Study, technical transfer of hydrologic - observation
and analysis has been carried out. DWA makes much of this
kind of training. DWA needs another component of technical

training from JIGA in the fields of planning, designing and

Mr. L.

Direc
Depar
Minis
Water

construction regarding water resources develapment. '

Agresed upon betweaen

REPUBLIC OF ZAMBIA
DIRECTOR OF WATER

..,;/J-%
Ablrnsn _ 2 6 FEB 1992

AFFAIRS
té’{; Mbumwae P.0. BOX 50288, LUSAKA

tment of Water Affairs JTCA Study Teah
try of Energy and
Development _

Witnessed hy

Mrigggkeshl KADOMATSU

Chairman, JICA
Advisory Committee




ATTACHUMENT: LTIST OF ATTENDANTS

Japan International .Cooperation Agency (JiCA)

MR.
MR.
MR .
MR
MR,

MR.

. KADOMATSU

GOBOTA
NISHINO

"NAKAGAWA

WATANABE

WATANABE

Chairman of Advisory Committee

Member of Advisory Committee

Head O0ffice, Tokvo _ -

Team Leader of Study Teanm

Deputy Team Leader, & Hydrologic  Analyst
of Study Team ;
Hydrologist of Study Teanm

Department of Water Affairs (DWA)

B P e Rt I

MR.
MR,
MR.
MRS.
MR.
MR.
MR,

L. F,

L
M.
G

E.

H.
R.

Y

N,

I
M.

MBUMWAE
MULIPUKRA
CHILESHE

M. MWELWA
SIKAZWE
MULENGA
KASIMONA

Director .

'Principal-uydvalﬁgiét

Officer in fharge in Hydrological Section
Hydreloglst o :

Regional Uydrolagical Officer

Chemist _ ' :
Project Coordinator of UNDP/WMO Project















	6 HYDROLOGIC OBSERVATION PLAN
	6.2 Master Plan for Hydrologic Observation
	6.2.4 Frequency of Observation
	(1) Frequency of River Water Level Gauging
	(2) Frequency of Flow Measurement
	(3) Frequency of Sediment Sampling and Analysis
	(4) Frequency of Water Quality Investigation

	6.2.5 Classification of Hydrometric Stations


	7 RECOMMENDATION
	(1) Recognition and Enlightenment of Importance of Hydrologic Observation
	(2) Improvement of Hydrological Observation System
	(3) Utilization of Water Resources

	[APPENDICES]
	Appendix - A Technical Transfer
	1. INTRODUCTION
	2. ON-THE-JOB TRAINING
	2.1 Phase 1
	2.2 Phase 2
	2.3 Phase 3

	3. TRAINING COURSE IN JAPAN
	4. SPECIAL LECTURE
	5. ACHIEVEMENT
	6. CONTINUATION OF HYDROLOGICAL OBSERVATION

	Appendix - B Scope of Work
	Appendix - C Minutes of Meeting

	Cover

