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1 Executive Summary

A hydrological mission to Timor-Leste was conducted during April 2005, regarding the
institutional cooperation between The Ministry of Transport, Communication and Public
Works (MTCPW) and the Norwegian Water Resources and Energy Directorate (NVE).
The objective of the mission was:

1. To propose a structure and organisation for a Hydrological Unit in Timor-Leste;
2. To propose a manpower development plan within hydrology;
3. To recommend purchase of hydrological equipment for the hydrological network to be

established
4. To follow-up the cooperation between MTCPW and NVE

Two workshops were organised, one on Integrated Water Resources Management (IWRM),
and one on Hydrology. Based upon discussions during the workshops, three field visits,
discussions with a number of government officials and expatriate advisors, and a summing-up
meeting at the end of the mission, the following recommendations have been made (not
prioritized):

• In order to facilitate  IWRM,  the local community must be involved.
• One ministry should have the overall responsibility for the water sector, with inputs

from other ministries.
• A high-level interdepartmental coordination committee should facilitate the exchange

of hydrological information, communication and cooperation to the best interest for
Timor-Leste.

• As a short term solution an executing hydrological unit could be placed within the
ALGIS-sectio n, and additional staff seconded to the section from other ministries
dealing with water. As a long term solution a new government agency for water
resources monitoring and analyses may be formed, independent of "sector-wise"
ministries.

• Collection of hydrological data should be decentralized, but administered by the central
government.

• 1 experienced full-time hydrologist and 1 meteorologist is needed for 2 years
(preferably 5 years).

• 2-3 skilled technicians are needed for the operation of the hydrometric stations.
• 5 skilled observers for part-time water-level observations are needed, and

approximately 50 skilled observers for part-time rainfall observations.
• Short-term as well as long-term education/training programmes should be initiated as

soon as possible.
• Hydrometric instrumentation should be standardized, in order to provide sustainability.
• 50 manual rain gauges, 2 tipping bucket rain gauges, and 5 water level stations should

be rehabilitated/installed as soon as possible at identified locations.
•  IWRM  is of outmost importance, in order to make fair and correct priorities regarding

the use ofl imited water resources.
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2 Introduction
A hydrological mission to Timor-Leste has been conducted by the Norwegian W ater Resources
and Energy Directorate (NVE) during the period of April 5"2 5"2 005, regarding the
institutional cooperation between The Ministry of Transport, Communication and Public
Works (MTCPW) and NVE. The members of this mission have been:

Ms. Aud Skaugen
Mr. Kj ell Repp

The object of the mission has been defined in a Terms of Reference dated 13" M arch 2005 as
follows (Appendix 1) :

• To propose a structure and organisation for a Hydrological Unit in Timor-Leste;
• To propose a manpower development plan within hydrology;
• To recommend pur chase of hydrological equipment for the hydrological network to be

established
• To follow-up the cooperation between MTCPW and NVE

The team shall review documents, attend in meetings with relevant persons and carry out two
workshops.

This report presents the findings by first a presentation of the status of the water management
with relation to hydrological services, and then a description of the proposed Hydrological
Unit, the institutional framework, human resources and hydrological equipment. Finally, the
report approaches the other relevant issues in the institutional cooperation.

3 Background

A contract between Ministry of Transport, Communication and Public Works, Timor-Leste,
and the Norwegian Water Resources and Energy Directorate (NVE) regarding Institutional
Strengthening of the Power Sector in Timor- Leste was signed on 18" February 2003.
Pre-supposing this institutional contract, funds for a project titled "Assistance in Developing
the Management of the Power Sector in Timor-Leste" was granted by Norway, through
NORAD, in an agreement signed 3"a nd 4"Febru ary 2003 respectively.
The overall goal of the Project is to contribute to the economic and social development of
Timor-Leste through assistance in developing the management of the power sector in Timor-
Leste.
An important pre-condition for the achievement of the overall goal is reliable water resour ces
assessment and management, and hydrological investigations have therefore been included in
Phase l as well as Phase 2 of the Project.
Phase I should include an "assessment of need for hydrological network, and detailed plans for
establishment of gauging stations" . Associated personnel for training and training activities
should be identified.
Phase 2 emphasises the human resources development and capacity building, and should
amongst others include (ref. contract)

• Improving/upgrading of hydrological network to strengthen water resources
management, including the development of hydropower.

• Developing a database and information system for collected data.
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To ensure the management of the Nation 's water resources in an efficient, equitable and
sustainable manner, meeting the social and economic needs of p resent and f uture generations
of Timorese, p rotecting the bia-p hysical environment, and f ostering the national and cultural
values of the p eop le (ref draft p olicy doc.).

To meet this goal it will be important to have established good governance as well as good
knowledge of the water resources and all the users' plans for water consumption.

Timor-Leste is in the process of defining the necessary amount of water consumption within
the different sectors. Water, Sanitation and Agriculture has carried out rapid water assessments
and capacity building and the energy sector is starting a hydrological survey and capacity
building to support the hydropower development.

4. 1 Integrated Water Resource Management, IWRM

IWRM is a method for the process in water management, in order to satisfy the different water
demands, the water value and the roles of the stakeholders to ensure sustainable development.

Theoretically, all the water-projects should include IWRM components. However, this is a
rather new way of thinking and the
implementation is a challenge. Elements in I WRM

In order to succeed, identification of all the
different IWRM components is important in the
initial phase of a project. This does not mean that
all projects need to include all sectors and
stakeholders, but information is important. On the
other hand, consideration of all strategic elements
most probably ensures the sustainability of the
project.

•  Policy and legal f ramework
•  Institutional structure and

capacity
•  Information and knowledge
•  Fin ance and economy

Resources and environment
•  International coop eration
•  Stakeholder attit ude and

engagement

The Government of Timor-Leste has adapted the Millennium Development Goals of UN to
introduce IWRM and to develop National Water Management Plan by 2005.

The ADB has since Feb 2004 given Timor-Leste technical assistance in IWRM and assisted
Timor-Leste in developing a draft water policy document. The process has included
engagement from the three ministries that are responsible for water resources according to the
Constitution, in addition to other stakeholders.

ADB have put a lot of effort into awareness campaigns/projects both at governmental, non-
government and community level. This has been important to ensure ownership of the policy
document as it will be the key to implement IWRM in Timor-Leste.

Also other important elements towards implementation of IWRM are proceeding. An organic
law was developed by the UN and will be revised when the government is ready. Timor-Leste
has started the process of developing both a new legal framework and the governmental
institutions regarding water-management issues. The ADB TA has proposed an overall
legislative framework to promote IWRM, and has prepared legal structures i.e. a draft
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(v) Supply of meteorological and hydrological data for design purposes;
(vi) Hydrological forecasting.

It should be noted that hydrological data here are taken to include data on the quantity and
quality of both surface water and groundwater. Operational hydrology is therefore strongly
interrelated with water resource monitoring and water resource management.
Briefly, the overall objective of a hydrological service is:
"To ensure the assessment and forecasting of the quantity and quality of water resources,
in order to meet the needs of all sectors of society, to enable mitigation of water related
hazards, and to maintain or enhance the condition of the global environment."
A key element of the development process for the National Water Policy and progressive
implementation ofl ntegrated Water Resource Management in Timor-Leste is the development
of a hydrometeorological monitoring framework for the collection, storage and dissemination
of rainfall, climate, stream flow, groundwater and water quality data.

There is a wide-ranging need for hydrometeorological data for present and future national and
sectoral objectives. Primary sectors with present and future hydrometeorological data needs
are agriculture and forestry, water supply, transport and infrastructure, environment, health and
disaster planning ( e.g. flood forecasting).

At present, there are hardly any regular water resources monitoring going on in Timor-Leste,
except for some sporadic monitoring of water quality and water level in ground water wells.
Regular monitoring of water level and discharge
were initiated by the hydropower studies a
couple of years ago. These stations, which only
include two rivers, the Iralalaru and the Lacio,
are typical project stations with non
standardized equipment, and most of the
monitoring and analyses have been carried by
consultants. The project, however, has carried
out basic training of one technician in Norway
as well as on-the-job training in Timor-Leste.
Two workshops have been carried out: A one-
day workshop in February 2004 on operational
hydrology, and a half-day workshop on
hydrometric networks in April 2005.

The tasks of the hydrological
service:

To ensure the assessment and
f orecasting of the quantity and
quality of water resources, in order
to meet the needs of all sectors of
society, to enable mitigation of
water related hazards, and to
maintain or enhance the condition
of the global environment.

5 Institutional Framework

5.1 Organisational Structure of the Water Sector

As mentioned above an organic law was developed by the UN and the law will be revised after
some while. Also the organic structure of the first constitutional government will change.

The team has the last few days of the mission been informed of a draft proposal of a new
structure regarding water management. However, the organic structure of the existing
government that rules Timor-Leste is in accordance with the provisions of the constitution and
laws.
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"The Ministry of Transport, Communication and Public Works is the government department
responsible f or designing, executing, coordinating and assessing the policy, as defi ned and
app roved by the Council of Ministers, f or the area of transport and communications, including
telecommunications and postal services, as well as f or the area of management of na tional
water resources and meteorology services, under the terms to be defined in its organic law. "

Departments with linkage to water: Water and Sanitation (SAS). Electricity Service (EDTL),
Road, Bridges & Flood Control, Meteorology

Decentralised 13 Districts offices (SAS), in addition EDTL has 50-60 stations/offices around
the country.

5.1.3 Ministry of Agriculture, Forestry and Fishery (MAFF)

According to the Constitution of the Democratic Republic of East Timor:

"The Ministry Agriculture, Forestry and Fishery is the government department responsible f or
designing, executing, coordinating and assessing the policy, as def ined and approved by the
Council of Ministers. f or the agriculture sector, namely in the.fields of f arming research and
technical assistance to f armers, including irrigation systems, f orest management and cadastral
organisation, as well as f or the fi sheries sector, under the terms to be defined in its organic
law. "

Departments: Irrigation (including the ALGIS-unit (or section), Forestry, Fishery, and others
with less relevance to water.

Decentralised: 13 Districts offices and 9 local offices.

5.2 Hydrology and Meteorology

5.2.1 Network

In the past the hydrometeorological network consisted of 4 A WLR's (automatic water level
recorder), 2 manual stations only equipped with staff gauges, seven climate stations " and 64
rainfall stations [2]. During the Portuguese colonial times 38 of the rainfall stations were
equipped and operated as climatological stations. Monthly rainfall data for most of the stations
in the country has been collected from the Indonesian Meteorological and Geophysics Agency
(BMG, Jakarta) for the period 1952 to 1974 and is shown in [2]. The rainfall stations were
spatially well distributed over the country, but located mostly in the lowlands (60 % below 500
m amsl). The locations are shown in Figure 5.1.

Obs ervation parameters at a climate station normally include rainfall, evaporation, temperature, wind, solar
radiation and humidity.
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Figure 5.1 Rainfall stations in Timor-Leste during the Portuguese period.

The rainfall data from the period 1952 - 1974 is indicated to be of rather good quality [2],
while data made available for the period 1974 - to date are very broken and probably more or
less useless.

No data are available for the 6 water level stations [2], while records for the water level station
at lralalaru has been obtained from September 2003, and used in the Hydropower Study of the
lralalaru [3] .

Agro-climatic data such as evaporation, temperature and relative humidity have been available
for the period 1952 - 1974 [2]. The records are broken and scattered, however.
4 agro-climatic stations were installed in July 2004, and have since then been operating
satisfactorily. The stations are operated by MAFF. The World Bank (WB) has agreed to
finance another 7 agro-climatic stations.
As a conclusion on the existing hydrometric network it may be said that it will have to be built
up almost from scratch, except for the new agro-climatic stations and the water level station at
Iralalaru.

The ADB TA has prepared a Guideline for the reestablishment of a Hydrological Monitoring
Network in Timor-Leste [ 4]. This guideline has been endorsed by the Ministerial-level TA
Steering Committee, but has to be accommodated to avai lable resources. An extract from the
Guidelines is given below.
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Technologically advanced equipment should therefore be introduced only at a rate which can
be assimilated by the individuals, organisations and, in particular, the data management system
concerned. Sophisticated instrumentation and software do not operate without problems. In a
tropical and humid climate like in Timor-Leste, electronic field instruments are likely to require
so much servicing and replacements of parts after a few years that it is uneconomic to maintain,
and results in so much missing records that data quality is severely compromised. This is
particularly the case with instruments at remote field stations that are exposed to moisture
(rainfall and water level recorders). If electronic data recording is necessary, a manual back-up
nevertheless is advisable, to fill in missing records.
A number of major advantages by using manual observations can be listed:

• Data quality assurance.
• Missing records due to instrument failure and malfunction is minimized (spider' s web

in tipping-bucket rain gauges, etc.)
• The people that manage the data understand what the observations actually mean -

downloading and processing of electronic data tends to remove the incentive to
actually examine and understand the observations, observe patterns and trends, etc.

• Security is enhanced, particularly for observing stations at remote sites, where local
residents are paid a small fee to make observations and ensure that instruments are
secure and maintained to specification.

• Sustainability and economy of the water resources monitoring system is achieved long-
term a daily-read rain gauge will continue to provide data indefinitely, while an
automatic gauge will most probably
only last for 5 - maybe 10 years
before it needs capital for repl acement  Standardization of equipment:
(ie. less sustainability).

Last, but not least, every effort should be
made to standardise instrumentation,
software, and data management procedures,
both within and between organisations.

Standardization of equipment,
softw are and data management
p rocedures are essential f or a
sustainable water resources
monitoring system

6.3.2 Short term - long term

It is of crucial importance that a phased approach is taken when establishing a water resources
monitoring system in Timor-Leste, with introduction of technology (hardware, software, and
data management system) at a rate that can be assimilated by the individuals and organisations
concerned. At each phase, the monitoring
system should demonstrably be delivering
the required information to pre-determined
quality standard, before moving to the next
phase.
In the first phase, which should last for 2
years, 5 water level stations should be
established (Figure 6.1), while the existing
station at Iralalaru should be rehabilitated
and equipped with standard instruments.

The Team recommends that:

50 manual rain gauges be installed
troughout the couny try, and
2 tipp ing bucket rain gauges be installed
(mostly f or training p urposes), and
5 water level stations be installed at
selected rivers.
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