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1. Outline of the Study and its impact

1-1.  Outline and objectives of the Study

Objectives

The aim of the Study was to prepare the latest geographic spatial data over the land by
creating 1:50,000 topographic map data and GIS database that would facilitate a wide variety of
its utilizations. The Study also aimed to develop the measures which encourage wide range of
people to utilize those data in various scenes, and to implement technology transfer to the
counterpart (ALRC) regarding the newest technologies about digital mapping and GIS database
creation.

Benefits

Since spatial information is regarded as a key asset of infrastructure in Moldova, the
Government of Moldova included the following actions to be implemented in the Action Plan
during the period of 2009-2011 in order to create the National Spatial Data Infrastructure:

*k  Create and maintain National Geodetic Network;
* Develop Digital Base Map contributing to National GIS;
*  Integrate with the International standard (ISO/TC211) of geographic information.

1-1-1. Study Area

The area to be targeted in the Study covers = ——
territory of the country except for the region
that lays in eastern part of River Nistru (the
Transnistria area) as shown in Figure 1. The
total area accounts for 30,000km?.

Figure 1 Study Area
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1-1-2. Workflow

The workflow of the Study is shown in the following figure.

Discussion on Specification of
Topographic Map Data and GIS

Organize the committee for

1 . e promoting use of created
Field Verification ' data

[Determine the areas
with outstanding land
use changes

database

(Collection and evaluation of
existing data

Hold conference hosted by
the committee for wider
use of data

(Verification of existing aerial

photos and reliability of aerial - .
triangulation data Grand Control Point
Survey .
Implementation of

workshops for the
promotion of the use of
the output data

Aerial Triangulation Assistance to case
[—] studies on the use of the
Digital Plotting i é?gwaphic map data and

Digital Compilation F

Obtain the Satellite

Imagery

Data Structurization Map Symbolization

. Presentation of
GIS Database Topographic Map Data I examples of the use of
the data
Data release via Web site I

Facilitate data dissemination and promotion of broad use (Holding a Seminar,
Preparing the brochure)

il

Figure 2 Workflow of the entire study
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1-1-3. Implementation structure in the Study

Implementation structure between Moldovan side and Japanese side in the Study is shown
below.

| Implementation structure

ALRC JICA Study Team
General Director Team Leader / Quality Control
Anatolie GHILAS Hisashi MORI

| ]

Head of Department Geodesy,

Supervisor of Ground Control

M'\a/l| : _i_g_n O%S:S Point Survey
ara Satoru NISHIO
L
Supervisor of Field
Head of National Geospatial V__e.rlflcauon
Data Fund Akihiro SUGITA

Tamara RUDENCO

Supervisor of Aerial
Triangulation and Digital

Plottin
State Inspector rFloting
Alexander CEBANU Noboru FUKUSHIMA

Yoshihiko NAKANISHI

fmmmmmmmm Supervisor of Data
1 State Enterprise "INGEOCAD" a Structurization / GIS
I I Database
__________________ Akihiro SUGITA

Supervisor of Digital
Compilation and Map
Symbolization
Hitoshi YAMAGA
Takashi SHIMONO

Data Promotion 1 / Project
Coordinator
Kensuke KIMURA

Data Promotion 2 (Data
release through the WEB site)
Hiroshi YOSHIIKE

Figure 3 Implementation structure in the Study
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1-2.  Outcomes
The contents of the Study and its volume are as follows.
[1] Creation of topographic map data in a scale of 1:50,000
Item Quantity Spec. Remarks

Creation of topographic map | Approx. 16,200km? 1:50.000 By use of existing aerial photographs.
data Approx. 13,800km? o By use of satellite imagery.
Field verification 30,000km? To be contracted out to local consultant.
Aerial Triangulation 30,000km? Need to verify the reliability of existing
(‘aerial photograph) data.
Aerial Triangulation 48 scenes Approx. 13,800km?
('satellite imagery )
Preparation of GIS database 30,000km? 1:50,000
Symbolization 30,000km? 1:50,000

[2]  Technology Transfer
Item Description Main aims
Field reconnaissance for selection of Understand about GCP survey indispensable for
GCP survey, GCPs f:reatmg tgpogra-phlc map data (with the use of satellite
leveling and | GCP survey imagery, in particular).
. - How to use GPS equipment and conduct analysis with
analysis Leveling i
GPS analysis How to prepare photo control point descriptions

Preliminary photo interpretation

Field verification

Field verification

Organization of field verification
results

How to preliminary photo interpretation.

Method for field verification using orthophotos.
Method for field verification depending on map scale.
How to make use of a handy GPS receiver.

How to make use of a GPS-enabled digital camera.
How to organize the results.

Aerial
triangulation

In case of satellite imagery
In case of aerial photographs

How to operate a digital photogrammetric system and
software.

How to import the result of GCP survey, aerial
photographs and satellite imagery.

Difference between aerial photographs and satellite
imagery.

How to evaluate aerial triangulation results.

Digital plotting

In case of satellite imagery
In case of aerial photographs

How to operate a digital photogrammetric system and
software.

Data acquisition depending on the data types.

Data acquisition depending on map scale (Particularly
focusing on the knowledge and know-how in
featuring objects for medium scale mapping).

Method of inspecting the data plotted.

Digital
compilation

Optimization of plotted data

+ How to operate the software
+ Understanding of data cleaning
+ Understanding of methods to correct various types of

errors
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Item Description Main aims

+ Understanding of the creation of topology of line, point
and polygon data

- Understanding of methods to correct various types of
errors

Creation of topology for GIS data

- How to operate the software

- Understanding of map symbols

« Priority order among the symbols (establishment of an
order among layers)

Map Allocation of symbols onto - Representation of symbols on maps at different map

symbolization topographic map data. scales  (creation, transfer and  cartographic
generalization of map symbols by data type)

* Inspection methods

- Understanding of spot colors and process colors

- Difference between final prints and plotter printouts

Understand about GIS.

How to operate GIS software.

Digital data structurization = Method of extracting GIS database from compiled
Database creation data.

Establishment of topology and error correction.
How to utilize GIS data.

Data
Structurization /
GIS database

[3] Facilitation of data dissemination and its wider use

Measure Target Outline
Making a survey to Relevant parties including private | = Overview of current data utilization.
various users sector = Analyze potentiality of data use.
Relevant parties, data users in the = Thoroughly inform the significance and
field of GIS database and operation method of digital base maps ,and
Holding seminar topographic map data, staff of report the outputs from the Study.
overseas donor authorities and the = Introduce examples of application use for GIS
press analysis.

Discussion on methodology and sharing
operational knowledge and technology
transfer.

Engineers concerned of the related

Holding workshop -,
parities

Disseminate the vector data resulting from the
All citizens and foreign users Study to the public in addition to orthophotos
already distributed.

Distribution of data via
Web

1-3.  Impact of the Implementation of the Study (What the Implementation of
the Study Brought to the Counterpart)

1-3-1.  Successful Updating of Geospatial Information over the Entire Land

In Moldova, the 1:50,000 scale topographic maps created in the 1980°s in the time of the
former Soviet Union have been used as the national base maps which are the basis of national
development. Therefore, updating of the geospatial data has been a priority issue of the
country as land use patterns have changed with urban development and landforms have changed
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with expansion of urban areas and division/merger of farmland after the introduction of a land
ownership system in the major cities, including the capital, Chisinau, and their environs. The
existing old topographic maps are maps printed on paper and the data on them is not digital data
which can meet a variety of data needs including the use in GIS.

The implementation of this project led to establishment of a foundation for the national
development in the form of the creation of the latest digital geospatial data of the entire territory
of Moldova as GIS data.

1-3-2.  Acquisition of Accurate Geospatial Data on the Land with Satellite Imagery

The JICA Study Team (hereinafter referred to as “the Team”) purchased satellite imagery of
an area (of approx. 13,800 km?) where relatively remarkable change in land use patterns has
taken place outside the inland agricultural area in order to include as much new geographic
information as possible in the geospatial data to be created in the study and used the imagery in
the creation of accurate geospatial data of the territory. The team purchased 159 scenes of the
satellite imagery and used them successfully for the renewal of topographic map data, which
could not have been done with the aerial photographs (taken in 2007) used for photogrammetry.

1-3-3.  Firm Technology which enable updating of Geospatial Data by the Counterpart
themselves

The counterpart personnel successfully learned the practical technologies required for the
renewal of geospatial data in the OJT in the study in which they updated the topographic map
data of a single map sheet area in a suburb of the capital, Chisinau, in which remarkable change
in land use patterns was observed, using the above-mentioned satellite imagery. With this
achievement, the counterpart personnel are now able to update geospatial data for changes in
land use patterns which may occur in future.

1-3-4. Stimulating the Use of the Data in a Wide Area for National Land Development
and Conservation

The GIS Data Sharing Council was established for the promotion of effective use of the
output data while the Study was being implemented. ALRC serves as the secretariat of the
council. The members of the council consist of staff members using geospatial data in their
work in governmental institutions involved in national land conservation and development.
The council is expected to stimulate sector-wide information exchange and promotion of the use
of GIS data in a wide area through the sharing of the GIS data.
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1-3-5.  Upgrading of the Geospatial Data Dissemination System on the Web

A distribution service of orthophoto data and raster data of the existing topographic maps has
been provided from the Geoportal of ALRC. The new geospatial data created in the Study is to
be distributed from a new server installed in the e-Government Center located at a different
place from ALRC. The new server is to have a larger disk capacity, a faster CPU and more
memory than the existing one for the new geospatial data to be added to the geoportal. The
upgrading of the data and the server is expected to realize improvement in accessibility to
digital (vector) geographic information data and upgrading of the service contents and, thus,
lead to an increase in the number and diversification of users.

1-3-6. Secure Movement to Establish a System to Utilize and Share Geospatial Data by
Enacting Relevant Laws through the Learning from Japan

JICA Training Program was carried out in Japan over nearly 2 weeks for 5 trainees invited
from the counterpart. They visited mapping agency of Japan, private companies related
geo-spatial data development and non-profitable organization concerning geo-spatial data
dissemination and research in order to learn the differences of technology and administration

between Japan and the republic of Moldova.

As a fruit of the training, a strong will was expressed for establishing a system to utilize
geospatial data and to enact relevant laws based on their achievement in the training once they
were back in Moldova.

1-4.  Preferable Step Advancing toward NSDI

1-4-1. Current Situation and Challenge

The National Development Strategy advocates the development of NSDI.  The
e-Government Center was established in 2010 under the e-Government Initiative. A major
objective of the establishment of the Center is the development of e-Government by making full
use of information and communication technology (ICT) to improve governance and services to
the citizens. The government ministry and agency servers, which in the past were operated
and maintained separately and independently, are nhow managed centrally at the e-Government
Center. The Center has 20 staff members. None of them is knowledgeable about NSDI.

The use of IT and the creation of an environment for the use of IT are essential elements in
the development of NSDI for data sharing. The Study has confirmed that the IT environment
in Moldova is suited to such use of IT.

Meanwhile, the creation of basic topographic map data (at a scale of 1:50,000) in the Study,
which marked a great step in the development of NSDI, has led to a rapid increase in the
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motivation to develop NSDI on the part of the government organizations concerned. However,
the problems and questions listed below will have to be resolved if NSDI is to be developed.

In relation to policy

e  While the government recognizes the importance of NSDI, concrete measures concerning
NSDI have not been put in place.

e Laws and regulations relating to NSDI have not been established.

e There is little cooperation in relation to NSDI between the organizations concerned.

e Although the government intends to follow the INSPIRE directive, it has not made a
definitive decision on the technical specifications for geospatial data.

e Shortage of human resources (The development of human resources is essential for the
development and management of NSDI.)

e Insufficient budget

In relation to the IT environment

o  Whether the level of IT in Moldova is suited to the development and management of NSDI.

e  Whether it will be possible to obtain hardware and software within or from outside the
country when the need for such hardware/software may arise.

NGIS Committee and Current Situation Concerning Geospatial Data

The NGIS Committee was established in 2002 for the purpose of promoting the use of GIS in
Moldova. The committee, consisting of 37 members from 22 organizations, has not taken any
concrete action so far. One of the major reasons for this inactivity is that, since many of its
members are senior officials of their respective organizations, it has not been possible to hold a
committee meeting attended by all the members. However, in the committee meeting
convened in response to the call for a meeting and the agenda raised in the final seminar of the
Study, a clear consensus emerged regarding the need to establish a working group consisting of
experts and policy makers in various areas and the need to prepare the specifications for
geospatial data, and regarding the implementation of cooperation in the establishment of the
working group. This development has raised expectations for more vigorous activities to
promote the use of GIS.

Various organizations have created geospatial data independently in accordance with their
own needs, and there is no consistency at all in the data created by the different organizations.
Therefore, the cost of the creation of topographic map data has been expended more than once,
and problems emerge when the attempt is made to combine the data created by different
organizations.

In addition, detailed urban planning is expected to produce the need for large-scale (e.g.
1:5,000) topographic map data of urban areas.
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The table below shows the organizations expected to take responsibility for the actual
activities involved in the development of NSDI, and the tasks for which those organizations are
expected to take responsibility after the completion of the Study.

Organization Task(s)

ALRC Leadership in the technical aspects of the development and
management of NSDI, as the organization responsible for creation
and maintenance of geospatial information; Creation of geospatial
data for the development of the data infrastructure

NGIS Preparation of technical specifications and establishment of
standards and systems for the use of data for the development of
NSDI; A study of the promotion of the use of geospatial
information

e-Government Center Centralized control of the servers of the ministries and agencies
concerned; a clearing house for the geospatial data

The existing NGIS Committee shall establish a working group, and the members of the
working group, together with experts including foreign advisors, shall have regular technical
work meetings with a representative of ALRC acting as chairperson, this activity to be
implemented immediately and leading to the development of NSDI.

“The NSDI Development Action Plan” should be formulated as an output of these work
meetings within a year of the establishment of the working group. The action plan should
include the following.

e  Purpose(s) of the development of NSDI and guidelines for its use in practical work;

o Definition of stakeholders and their responsibilities;

o Description of work for which each stakeholder is responsible, and the policy for
implementation of the work (by the stakeholders themselves, or outsourced to specialist
consultants);

e  Year of implementation and duration of each stage of development; and

e  Budget plan.
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Figure 4 Current situation among ALRC, NGIS committee and e-Government center
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spatial'tata
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Figure 5 Future Ideal Situation among ALRC, NGIS committee and e-Government Center

2% The Government of the Republic of Moldova and the e-Government Center is developing
and implementing  “M-cloud” based on “Cloud Computing” technology from 2011.
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1-4-2. Possibility of extensive uses for NSDI

The topographic map data in the 1:50,000 scale that was created in this Study is expected to
be effectively used for formulating the master plans of national land and the guidelines for
ecosystem-based natural environmental conservation. For the NSDI that can be built in the
future, its application examples as expected are as follows:

m Master Plans of National Land

A. Master Plan of Urban Development
The 1:50,000 scale topographic maps are expected to be most suitable for formulation of

master plans of regional-level development and improvement to draw up the basic plans for the
appropriate locations, developable sites and development types of an urban area (including
residential districts, commercial zones, industrial districts and public facilities) based on the
future estimation of population, commercial sales and industrial production.

B. Master Plan of Agricultural Development

The land resource assessment at the national land level is mandatory for conservation and
new development of agricultural lands. For this purpose, the 1:50,000 scale topographic map
data is not only adequate to categorize the terrain, but also it allows the extraction and analysis

of appropriate information (not too detailed and not too rough) from the viewpoint of river basin
management. Therefore, it is possible to assess the potential productivity of agricultural lands
based on this data and information.

C. Trunk Road Network Concept

In Moldova where the functional trunk roads are not fully developed at the national level, it is
desired to formulate the Master Plan of distribution of trunk road networks in which the existing
trunk roads and the sub-trunk road networks are categorized into levels to distribute the future
road traffic in an appropriate manner to those. The 1:50,000 scale topographic map data

contains the appropriate information on the present status of land use, conservation areas, and
predicted traffic volumes, which are necessary for formulation of such a Master Plan.

2 Formulation of Guidelines of Natural Environmental Conservation

In Moldova, the Master Plan of National Land Environmental Conservation has not been
formulated based on the scientific knowledge from the viewpoints of disaster risk assessment
and ecosystem conservation at the national land level. Therefore, the 1:50,000 scale
topographic map data can be effectively used as an indispensable information source which is
appropriate for formulating the following master plans:

12
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A. Master Plan of Natural Disaster Prevention
In the agricultural country of Moldova, the 1:50,000 scale topographic maps can be used
effectively to assess potential disasters and predict occurrences and expansion of landslides and

soil erosion by overlapping the terrain undulations, land use status, vegetation cover information
and river system data on the map data, thereby contributing to land conservation, and
productivity maintenance and improvement. In drawing up the Master Plan of Flood
Prevention in Areas, the basic plan of disaster prevention can be formulated by making use of
simulation of disaster area scale and its expansion due to river floods based on accurate
monitoring of land use in basins, inhabitable areas and public facilities.

B. Natural Environmental Conservation Plan

From the standpoint of ecosystem conservation, the 1:50,000 scale topographic map data
contains effective information for drawing up the master plan of environmental conservation.
Within this master plan the information on designation and review of the environmental
conservation districts and assessment of hot spots at the national land level is incorporated from
the viewpoints of forest conservation and revitalization plans, and biodiversity maintenance in

Moldova’s poor forest areas.

13
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2. Contents of the work performed

2-1.  Implementation Schedule and Assignment of Each Staff

2-1-1. Implementation Schedule

The schedule and a flowchart of the Study are shown on the following page.

14
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Assignment of Each Staff

2-1-2.

The following table shows the assignment of each staff in terms of charge and period over the

whole implementation.
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2-2.  First Phase

[1] Preparation of Inception Report and meeting for its explanation

(1) Work in Japan

An Inception Report (in Japanese and in English) describing the implementation of the Study
was formulated based on analyses and examinations of the Terms of Reference (TOR), the
report of Preliminary Study for the scope of work (draft) and other collected materials. The
report referred to following contents.

Areas to be covered in the Study

Workload and goal setting

Overall policies

Technical policies

Policies on technology transfer

Study contents of each year

Implementation schedule of each year

Items and quantities of final output

Man- month table

Miscellaneous

Meantime, map symbols were elaborated looking up 1) Specification for (proposed)

symbols and output drawing on the Survey Operation Manual (for National Base Map) issued
by JICA in December 2006 (hereinafter referred to “Survey Operation Manual”), 2)
Specification for creation of map symbols issued by Geospatial Information Authority of Japan
and the Standard for map symbols prepared former Soviet Union, which has been used in the
mapping projects implemented by PASCO and KOKUSAI KOGYO.

Figure 6 Booklet of Standard for map symbols used in former Soviet Union (Left), and a new
specification of map symbols that is created by the Team

17
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(2) Work in Moldova

The Team explained about the Inception Report to the counterpart and discussed the contents,
implementation policies and other details of the Study with them. The discussions which had
held between the two parties were pulled together into minutes of meeting (refer to Appendix-1)
that was signed by both sides. The number of the staff attended to this meeting was 39 (35 from
the counterpart and 4 from the Team).

Table 1 List of participants to the meeting for discussion

No. Name Section Title
1 lacovlev Andrei ALRC Deputy General Director ALRC
2 Ovdii Maria ALRC Department Geodesy, Mapping & GIS
3 Caba Maria ALRC Land and Real Estate Cadastre Direction
4 Cusnir Lucia ALRC Department Geodesy, Mapping & GIS
5 Danii lvan ALRC Department Geodesy, Mapping & GIS
6 Decenco luliana ALRC Land and Real Estate Cadastre Direction
7 Feraru Maria ALRC Serviciul resurse umane
8 Gorincioi Sergiu ALRC Supplemental Analysis, Monitoring and Evaluation
9 Mihov Vladimir ALRC Department Geodesy, Mapping & GIS
10 Mocreac Octavian ALRC Land and Real Estate Cadastre Direction
11 Pascaru Leonid ALRC Land and Real Estate Cadastre Direction
12 Rudenco Tamara ALRC National Geospatial Data Fund
13 Turculet Mihail ALRC Land and Real Estate Cadastre Direction
14 Valentin Luchian ALRC Land Relation and Land Consolidation Direction
15 Mocanu Cornelia ALRC Land Relation and Land Consolidation Direction
16 Bolohan lon ALRC State Inspectorate
17 Olaru Viorica ALRC State Inspectorate
18 Rascu Angela ALRC Economic and Financial Direction
19 Mindov Lilian 1.S. Cadastru Engineer
20 Belcevicina Oxana INGEOCAD Engineer of department geoinformation system
21 Filenco Valeriu INGEOCAD Technical Director
22 Gurgurov Veaceslav INGEOCAD Engineer of department geoinformation system
23 Mutac Liubomira INGEOCAD Engineer of department geoinformation system
24 Nagorneac Constantin INGEOCAD Engineer of department geoinformation system
25 Nagorneac Serghei INGEOCAD Director
26 Paharicov Igor INGEOCAD Head of department geoinformation system
27 Zaharchina Svetlana INGEOCAD Head of department photogrammetry
28 Caminschi Alexandru IS IPOT Director
29 Radov Alexandru IS IPOT Head of IT department

18
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No. Name Section Title
30 Gutu Vladimir MAIA Ministry of Agriculture and Food Industry
31 Axenti lon Mass-media
) Ministerul o . )

32 Munteanu Serghei Ministry of Regional Development and Constructions

Dezv. Reg.

Moldsilva ) )
33 Galupa Alexandru ICAS Head of Department geoinformation system
34 Sincariuc Pavel MTIC

) ) Deputy Head of Department of the State Information Resources
35 Sarpac Grigore Registru
Center "REGISTRU"

36 Hisashi Mori The Team Team Leader / Quality Control
37 Akihiro Sugita The Team Data Structurization / GIS Database
38 Hitoshi Yamaga The Team Digital Compilation and Map Symbolization
39 Kensuke Kimura The Team Data Promotionl / Project Coordinator

Figure 7 View of the meeting for explaining 1/C Report (Above), Signing the M/M of the
meeting (Below)
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(2]

Gathering existing relevant data and Consultation

Collection and examinations were conducted for preparing necessary data to be needed in the
Study. Data volume obtained through out gathering the data came up to the size as big as 4 TB,
which includes existing aerial photographic data.

Table 2 List of data collected

ltem

Contents

Remarks

Aerial photographic

Image Data

Aerial photos which were taken in
the Orthophoto
sponsored by Norway

program

8,780 scenes

Calibration report on

the aerial camera

Specification of the camera used in
the Norwegian project

2 types of digital cameras

* DMC manufactured by ZI
Imaging Co.

* UltraCamD manufactured by

sI8410

g
§ Vexel Co.
% Results of  Aerial | Data obtained from Norwegian | Computation data from aerial
%I Triangulation Orthophoto project triangulation targeting 30,000 km?
% (PATB model, SummitEvolution
E; model, ZI model)
S Report on quality | Information  concerning the | Detail descriptions formulated by
?——; control quality control performed in the | the operated company and the
Orthophoto project counterpart
Orthphotographs Imagery in digital format 5,466 scenes
Data for DTM Data created in the Orthophoto
project
Descriptions of GCP GCP details recorded in the | Not yet confirmed if all of them are
Orthophoto project available
Date for geodetic | GCP details recorded in the | Available to refer through the Web
reference points Orthophoto project Site disclosed by the counterpart.

(http://lwww.geoportal.md/)
(Only in Russian)

Existing  topographic
maps (1:50,000)

Scanned raster data

135 sheets

Administrative
boundary data

List of codes for

objectives

Criteria for plotting in the 1/5000
mapping that
counterpart is involved in.

line program
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[3] Discussions of Specifications

(1) Map symbols

Specifications for symbols and other representations, those for data and other details
necessary for creating 1:50,000 topographic map were seriously discussed among counterpart
personnel and the Team. Both side eventually reached consent for which the M/M was
prepared for detailing agreed issues (refer to Appendix-2).

Table 3 List of counterpart staff attended in the meeting

Name Section Title
Ovdii Maria ALRC Head of Department Geodesy, Mapping & GIS
Rudenco Tamara ALRC National Geospatial Data Fund
Mihov Vladimir ALRC Department Geodesy, Mapping & GIS
Danii Ivan ALRC Department Geodesy, Mapping & GIS
Mocreac Octavian ALRC Land and Real Estate Cadastre Direction
Gorincioi Sergiu ALRC Supplemental Analysis, Monitoring and Evaluation
Pascaru Leonid ALRC Land and Real Estate Cadastre Direction
Cebanu Alexandr ALRC State Inspectorate
Eremia lon ALRC Department Geodesy, Mapping & GIS
Paharicov Igor INGEOCAD Head of Department geo-information system
Nagorneac Constantin INGEOCAD Engineer of Department geo-information system
Hisashi Mori The Team Team leader / Quality Control
Hitoshi Yamaga The Team Digital compilation and Map symbolization
Akihiro Sugita The Team Data structurization and GIS database

Figure 8 Discussion on deciding applicable map symbols
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(2) Quality control

The Team presented “the Survey Operation Manual of JICA (for National Base Map)”,
(English Version) and the form of accuracy control sheet to be prepared at each stage of the
work in accordance with the Specifications to the counterpart during the discussion on the
quality management of the outputs of the Study. The two parties agreed in principle to
implement accuracy control as provided in the Specifications in the Study.

[4]  \Verification of the Existing Aerial Triangulation Outputs

Various data obtained from the counterpart reveals that aerial triangulation using existing
aerial photographs was conducted by dividing the territory in 11 blocks as shown in Figure 10.
Table 4 shows the numerical outputs of the aerial triangulation for each block obtained from the
collected data.

Legend

— By DMC Camera
By UCD Camera

Figure 9 Index map for existing aerial | Figure 10 Blocks of existing aerial
photographs triangulation products

Table 4 Numerical values of the existing aerial triangulation products

o Residual error of control point(standard
Block no. No. of photos No.CgL?;erzlng deviation) [m]
X Y z
Block_1 1,258 17 0.096 0.116 0.175
Block_2 813 8 0.071 0.050 0.186
Block_3 1,513 14 0.073 0.086 0.186
Block_4 1,728 16 0.109 0.110 0.183
Block_5 943 10 0.118 0.096 0.131
Block_6 1,047 17 0.099 0.104 0.163

22



PROJECT FOR CREATION OF DATABASE FOR BASE MAP FOR DEVELOPMENT OF NATIONAL SPATIAL
DATA INFRASTRUCTURE IN THE REPUBLIC OF MOLDOVA
Final Report

o Residual error of control point(standard
Block no. No. of photos No.czzl;lslglng deviation) [m]
X Y Z
ucb 1920 18 0.218 0.238 0.272
Area_1 666 11 0.211 0.148 0.354
Area_2 971 15 0.118 0.117 0.160
Area_3 665 18 0.083 0.097 0.167
Southeast 224 12 0.081 0.069 0.153

Table 5 Limitation Value in the Survey Operation Manual of JICA

Limitation Residual of Control Point Residual of intersection of Tie point (between
value pass points and tie points neighboring block)
Standard within “Flight Height Above | within 0.015mm

Deviation the Ground” * 0.02 % )
Max within “Flight Height Above | within 0.03mm

the Ground” * 0.04 %

Discrepancy within “Flight Height Above
the Ground” * 0.09 %

The altitude adopted in taking the aerial photos is calculated as approximately 3,500 m, based
on the specifications of the digital aerial camera and the ground resolution used in the shooting.
Thus, the limit value of standard deviation is derived as 3,500 m x 0.02% = 0.7 m. The values
shown in Table 4 seem to be within the allowable value.

Before conducting digital plotting based on the result of aerial triangulation, an examination
was made to check if X parallax was not caused, because it should be eliminated for obtaining
proper stereo models. As a result, no X parallaxes* were found by this examination.

*X parallax: An Error in stereo model constructed by a pair of photographs. In case this
parallax is caused in the stereoscopic model, it is hardly conducted to operate proper plotting
because of wrong stereoscopic vision.

[5] Preparatory work necessary for the field verification task

The Team contacted with a local company for the field verification to be conducted in the
second phase. The field verification was conducted not only in areas where significant secular
change was expected to have occurred but in the entire study area because it was implemented
in order not only to obtain reference information for the interpretation of planimetric features
and vegetation in the digital plotting and compilation, but also to incorporate the latest
information in the 1:50,000 scale topographic map data to be created. The Team and the
counterpart studied the profiles and past achievement of the candidate local subcontractors,
decided to qualify the four companies mentioned in the table below for the tender for the field
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verification and prepared the selective tender of the four companies, in order to complete the
tender process shortly after the commencement of the second phase.

Table 6 List of companies invited to the tender

Company Name

Address

Name of Director

“LENVETA” Ltd.

Botanica Veche Str, 6, ap.67; Chisinau, MD
CF: 1002600012325;

Tel: 232596

Mob: 069039649

Nicolae SVET

“MERIDIAN DIGITAL” Ltd.

Miron Costin Str, 7, of. 304, Chisinau, MD
Tel: 438322, 067170701

Dumitru CRETU

“BLOM” Ltd.

Valea Trandafirilor Str, 24A, Chisinau, MD
Tel: (+ 373 22) 26 10 45

E-mail: office@blom.md

Vasile CHIRIAC

“TRIMETRICA” Ltd

Mesager Str, 11 floor. 3, Chisinau,

CF: 1004601001823

Tel: (373 22) 837-231, (373 22) 837-227
Fax: (373 22) 837-227

E-mail: info@trimetrica.com

Eugeniu HRISTEV

[6]  Selection of map sheet for OJT

After series of discussions with

the counter-part, map sheet to be
chosen for conducting OJT was
consideration  with

decided in
following reasons.
e Easy
Chisinau
overnight

access

farmland  and
terrain.

e Areas where
imagery are used.

from
without
stays
conducting training.

e \Variety of topographic
types such as urban area,
hilly

satellite

in

D Shaeat for OJT

Figure 11

Map sheet chosen for conducting OJT

24




PROJECT FOR CREATION OF DATABASE FOR BASE MAP FOR DEVELOPMENT OF NATIONAL SPATIAL
DATA INFRASTRUCTURE IN THE REPUBLIC OF MOLDOVA
Final Report

[7]  Holding Seminar and Workshop

With the aims of effective utilization of digital map data and outreach of the Study results,
assuming that existing committee like NGIS or newly planned committee would be involved, 1%
seminar was held with attendance of administrative bodies and the presses.

The counterpart invited relevant personnel of the government offices, research institutions
and international organizations interested in the use of geospatial information to the seminar by
sending them letters explaining the main purposes of the seminar. A total of 56 people from 17
government offices including the Cabinet Office, nine national organizations, 22 research
institution/state enterprises and eight private institutions attended the seminar. In advance for
opening of the seminar, the Team leader of the Team was interviewed by the staff of major press
company concerning key contents of the study, resulting in the article on the newspaper that
introduces objectives and key issues of the project. Moreover the leading TV in the republic
Moldova broadcasted the seminar conference on air.

The Team gave detailed explanation of the contents and outputs of the Study to all the
technical staff of the counterpart and some others in the meeting for the explanation and
discussion on the Inception Report. As this meeting had achieved the aims of the first
Workshop, the Team decided to consider this meeting as the first Workshop, with the consent of
the counterpart. Meanwhile, the team asked the counterpart personnel to decide aims of the
workshops of the following years and to select staff members whose participation in the work
required for the implementation of those workshops is desired.

General view of the seminar venue -1 General view of the seminar venue -2
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Team leader interviewed by the press Director, Mr. Gramma , interviewed as well

Figure 12 Seminar scenes

Issues which were raised from the floor are as follows;
Academy of Science of Moldova: Asking what if thematic data of Geology could be shown as
well together with topographic data?
The Team: Answered that thematic map data like geology would not be created since the
Study is aiming the creation of topographic database in this project. However, we are ready to
assist you technically if you request the help in doing so.

Academy of Science of Moldova: Asking how big is the minimum size of plotting on the
map?

The Team: Answered that accuracy of plotting is equivalent to the shape of building bigger
than 25m x 25m in size on the ground.
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[8] Facilitation of data dissemination and promotion of effective utilization

(1) Making a survey targeting data users

The Team conducted a questionnaire survey of staff members affiliated with institutions
involved in geographic information in order to study the methods of the distribution of the
output data, practical measures to promote the data use and new areas for the data use. The
Team gave the questionnaires directly to the participants at the seminars and asked the
counterpart personnel to collect them. The following are the survey items in the questionnaire.
Objective of using topographic data and the way of utilization
Measure of data acquisition
Frequency of data use
Map scale of topographic data to be used
Publicity of Web distribution conducted by the ALRC
Circumstance to be equipped for friendly use of digital geographic data
About GIS
Current status of necessary equipment including GIS database
Suggestion or proposals to encouraging the use of topographic data including GIS
database

© o N RELD R

(2) Encouragement to utilize geographic information data

The Team made visits to the following governmental institutions to encourage participation in
working group that demonstrate practical use of topographic data and GIS base data created by
the Study.

The institutions and the possibility of hopeful usage are as follows;

e Moldsilva

Moldosilva is principally engaged in management and conservation of national forests, and is
currently tackling the forest preservation and reforestation over the country at the name of
“Green Plan”. The agency has started to conduct establishment of Forest GIS in order to
realize the plan. However, it is a big barrier to resolve the lack of staff who are well qualified
in working on GIS practically.

All the agency has been practicing so far is just to overlay the forest boundaries on existing
orthphoto data for locating the forest areas using Maplinfo as a GIS software.

They are therefore very keen to be involved in some activity that the Team initiates to make
collaboration in trying to use topographic data and GIS base data expected from the study.

e |POT
The major role of IPOT is to prepare cadastral maps and to grasp the status of consolidations
of farmlands after privatization of land property as well as the mission to evaluate productivity
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of the land. As for the analytical work using digital data like GIS, they have no experience up
to now. Therefore IPOT has a passion to make use of those digital data for a challenge of GIS
utilization to their works. It is quite promising for IPOT to be involved in developing the
practical use of topographic data created by us.

Figure 13 Visit to Moldsilva Figure 14 Visit to IPOT

2-3.  Second Phase

[1]  Ground Control Point survey

(1) Decision on the method

Although the final decision on the area of the use of satellite imagery was in fact made on the
basis of the result of the subsequent field confirmation, control points were selected and sorted
at this stage with the area originally planned with the entire work process taken into
consideration. The satellite imagery was assumed to be ALOS (PRISM) and the number of
scenes was assumed to be 65 (approx. 20,700km?).

The local coordinate system used in the previous aerial triangulation was used in the aerial
triangulation of the satellite imagery. Therefore, the coordinates of the selected control points
in the local coordinate system were imported from the outputs of the aerial triangulation in the
past and used in the subsequent aerial triangulation.
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(2) Decision on the number of ground control points

The study of the verification data of the number
of ground control points in ALOS/PRISM
(ALOS/PRISM accuracy verification, 2nd vyear,
Geographical Survey Institute 2006) and in-house
verification results found that the use of RPC data
without using any ground control point results in
an extremely inferior level of accuracy but that the
use of RPC data while using one or more ground
control points ensures a satisfactory level of
accuracy.

However, a decision was made to select ground
control points with a total of 138 coordinates and
elevations, two points per scene, based on the
assumption that the selected ground control points
may not be usable due to some circumstances.

(3) Selection of ground control points
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Figure 15 Description of Ground
Control Point  (N0.113 Chisinau)

During the selection, ground control points were pricked and distinct points on Google Earth,
such as road crossings and rotary centers, were selected in consideration of the ALOS (PRISM)
resolution of 2.5 meters. Since the approximate range of ALOS (PRISM) imagery to be used
had been decided, the points were selected based on the assumption that they would be located

in this area.

(4) Summary of ground control points

For the selected 138 ground control points, the approximate coordinates and images were
summarized for the sake of subsequent tasks and listed in the ground control point detailed list.
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Figure 16 Allocation of ground control points

Although changes were made in the target range, the specifications of satellite images to be
used and the number and allocation balance of ground control points were satisfactory.
Therefore, a decision was made to use them in the subsequent tasks without change.

[2] Field Verification

For the purpose of selection of a local subcontractor for outsourcing this task, tenders were
invited from four candidates selected in Phase 1 (Table 6) and tendering was carried out at
ALRC with the counterpart acting as a witness. As a result of overall evaluation, the
successful tenderer was BLOM Ltd. with which a contract was concluded after technical
negotiations, etc.

This field verification operation was carried out not only on the area where significant secular
changes were expected, but on the entire Study area. The field verification is intended to be
used not only as data for interpreting ground features, vegetation, etc. during digital plotting or
digital compilation but also for facilitating up-to-date information on 1:50,000 topographic
maps to be created.
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Field verification was outsourced to a local subcontractor and was carried out in June and
July 2011.
The details of the work are as described below:

(1) Preliminary photo interpretation

Photo interpretation was carried out, by overlaying existing 1:50,000 topographic maps on
orthophotos output with geographical coordinate values allocated on them (at a scale of
1:10,000). The major objects to be interpreted included skeletal features such as roads,
settlements, rivers and streams, waterways, railways, vegetation, and geographical names.
Schools, churches, cemeteries and the like were also put down on the orthophotos, where
possible.

(2) Field verification

The orthophotos on which the preliminary photo interpretation results were reflected, the
existing topographic maps, handy GPS receivers, and other materials were brought to the field,
where ground features, vegetation, and the like were identified in the field according to the
classification criteria. Photo interpretation keys were created where needed.

Figure 17 Scene of field verification by the local subcontractor

(3) Summary of field verification results

The maps on which ground features and objects had been marked in specified manner were
checked for misclassification and omissions and corrected if needed.
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Figure 18 Scene of summary process by the local subcontractor

At the same time as the field verification process, relevant organizations were requested
through ALRC to supply data that cannot be verified easily in the field verification and other
reference data. The following table lists the requested organizations and the description of

data.

However, the Team could not obtain all the data described below the main reason being that

the organization concerned did not have the data, among others.

Table 7 List of organizations requested to supply data

No. Addressed to Contents Letter Number #
1. Moldtelecom SA ALRC requires the release of cell phone | 36/01-08/1116
communication networks map, of the territory
of Moldova
2. Moldcell Company ALRC requires the release of mobile | 36/01-08/1117

cellphone communication networks map of
Moldova from communication network

“Moldcell”

3. Union Fenosa SA ALRC requires the release of voltage | 36/01-08/1118
networks schemes of 110 kW and 35 kW.

4. RED SUD SA ALRC requires the release of voltage network | 36/01-08/1119
schemes of 110 kW and 35 kW.

5. RED NORD SA ALRC requires the release of voltage network | 36/01-08/1120
schemes of 110 kW and 35 kW.

6. Orange Moldova SA ALRC requires the release of mobile | 36/01-08/1121

cellphone communication networks map from
the  communication  network  Agency
“Orange”.
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7. “Apele Moldovei” | ALRC requires the release of terrestrial and | 36/01-08/1122
Agency underground water pipelines map for creating
(Moldova’s Water | the topographic map.
Agency)
8. Statistics Bureau ALRC requires the release of Statistic Data of | 36/01-08/1123
different regions population in Republic of
Moldova
9. Moldova Gaz SA ALRC requires the release of gas networks | 36/01-08/1124
map from the Gas Agency.
10. Hydrometeorologic ALRC requires the release of | 36/01-08/1125
State Service hydrometeorologic stations positioning map of
Moldova
11. Institute of Forest | ALRC requires the release of information on | 36/01-08/1126
Researches and | newly planted forest since 1975 and the
Arrangements protected areas map
[3] Selection of the areas for plotting using satellite imagery

In Phase 1, the counterpart requested the Team regarding areas shown in Figure 19 because of

the following reasons:

e Areas receiving damage from floods that occurred after the taking of existing aerial
photographs (2007), i.e., in 2008 along the Dniester River and in 2010 close to the
Romanian border

e Urban developments in the environs of the capital

e Lack of existing aerial photographs covering border

The Team had a discussion with the counterpart regarding the areas for plotting using satellite
imagery in view of these reasons and the results obtained in Step [2].
results of discussion.

Figure 20 shows the

The areas for plotting using satellite imagery were selected while referring to the
"Specification of map symbols for 1:50,000 topographic map" issued by Geospatial Information
Authority of Japan in 1989 and considering the criteria for acquiring major ground features to
be plotted in 1:50,000 topographic maps and the satellite images to be used (resolution of 2.5 m).
From technological viewpoints, attention was paid to the facts that (1) the minimum range that
can be represented as a polygon is 150 cm x 150 cm (60 pixels x 60 pixels or 3 mm x 3 mm on
the maps) and that (2) the minimum unit of points that can be read in photo interpretation is 7.5
m X 7.5 m (3 pixels x 3 pixels).
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Figure 19 Areas initially assumed | Figure 20 Areas determined for

for plotting using satellite imagery

plotting using satellite imagery after discussion

(4]

The Study assumed the use of ALOS
(PRISM) satellite imagery. Therefore, the
satellite images that cover the areas determined
in Step [3] and the Transnistria area were
examined for conformance to the following
conditions: (1) Images taken of the area along
the Prut in the western region in or after August
2010 (because a flood occurred in August 2010),
(2) Images taken of the area along the Dniester
(Nistru) in the eastern region in or after August
2008 (because a flood occurred in August 2008),
(3) Images taken in or after August 2008
(because the existing aerial photographs were
taken in May through November 2007), (4)
Quality of satellite images (haze and cloud
cover), and (5) lateral overlap and adjacent
sidelap. As a result, only the ones shown in

Acquisition of satellite imagery
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Figure 21

Flooded areas

Figure 23 were found to meet the conditions (1) through (5) listed above.
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Figure 22 ALOS (PRISM) archive
data that cover all the land of Moldova
(January 1, 2008 to April 22, 2011)

Figure 23
archive data

Available ALOS (PRISM)

The Team initially planned to procure
ALOS (PRISM) data of newly captured
images if appropriate ALOS (PRISM)
archive data is not available. On April 22,
2011, however, the Japan Aerospace
Exploration Agency (JAXA) announced that
a power abnormality was discovered with
ALOS and, on May 12 of the same year, it
announced that the
terminated.

operation  was

Therefore, the Team and the counterpart
had a discussion on the satellite imagery
required for the Study and considered the
use of the imagery taken by satellites other
than ALOS (PRISM) satellites which have a
resolution equivalent to or better than ALOS
(resolution of 2.5m or better).
the Team discovered

However, as
later that it was

e |

VIR
=Sy
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ocured

[ | ALOS imagery pr

Updating area to be used ALOS

:I Updating area which was agreed at previous discussion

difficult to obtain appropriate imagery taken
by satellites other than ALOS, the Team and
the counterpart had a new discussion on the
satellite imagery and agreed on the

Figure 24 Areas for the procurement of
satellite imagery and the areas for the use of
satellite imagery for the creation of topographic
map data provided in the final agreement
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procurement of the satellite imagery of the areas shown in the Figure 24 and the areas in which
the satellite imagery was to be used for the creation of digital topographic map data (a total area
of 13,800 km?).

The total number of the scenes of satellite imagery procured for the Study was 159. (As
three different images from three different directions are taken for a single area in the ALOS
satellite imagery, the total number of models was 53.)

The list of satellite imagery procured is shown in Appendix 11.

Figure 25 Satellite imagery procured
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[5]  Aerial triangulation (Satellite images)

To build a stereo model required for
the subsequent digital plotting process,
the ground control points and tie points
were  observed and  adjustment
calculation using the Bundle method
was performed, after importing the
acquired  satellite  images  and
accompanying Rational Polynomial
Coefficient (RPC) files into the digital
photographic survey system.

When the ALOS (PRISM) satellite
images are used, the following
considerations are necessary: Since the
PRISM sensor observes a single scene
from three viewing directions (fore
sight, nadir sight and back sight), all
three images were used in the block
adjustment.

As shown in Figure 26, not all the

ALOS imagery used for Aerial Trainagulation

I:] Study Area

scenes of ALOS imagery procured in
the Study are contiguous. Therefore,

Figure 26 Scenes of the satellite imagery
used in the aerial triangulation

separate adjustment calculation was

conducted for the 42-scene (14 models x 3 scenes) area in the north and the 102 scene (34
models x 3 line) area in the south. (The aerial triangulation of the areas marked with green
boundary lines in Figure 26 (in Transnistria District) are out of the scope of the Study because
the counterpart personnel are expected to do the aerial triangulation of these areas after the

completion of the Study.)

Table 8 Result of the aerial triangulation (in the northern area)

Geodetic control | Horizontal position

point residual (standard deviation)

Standards in the Survey Operation Manual of JICA Calculated value
(in the case of a scale of 1:50,000)

Less than 10.0m 0.621m
Horizontal position Less than 20.0m 2.712m
(maximum)
Elevation  (standard Less than 2.5m 0.448m
deviation)
Elevation (maximum) Less than 5.0m 1.148m
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Tie point | Standard deviation Less than 1.0 pixel 0.17 pixels
mismatch Maximum Less than 2.0 pixels 1.33 pixels
Table 9 Result of the aerial triangulation (in the southern area)
Standards in the Survey Operation Manual of JICA Calculated value
(in the case of a scale of 1:50,000)
Geodetic control | Horizontal position Less than 10.0m 0.690m
point residual (standard deviation)
Horizontal position Less than 20.0m 2.980m
(maximum)
Elevation (standard Less than 2.5m 0.361m
deviation)
Elevation (maximum) Less than 5.0m 1.357m
Tie point | Standard deviation Less than 1.0 pixel 0.19 pixels
mismatch Maximum Less than 2.0 pixels 1.64 pixels

The aerial triangulation was implemented without a problem for both areas because the values
in Tables 8 and 9 are within the standard ranges.

[6] Digital plotting

Digital plotting was implemented using the outputs of the aerial triangulation obtained in
above-mentioned 2—2 [4] and 2—3 [5]. Digital plotting was performed based on the outcomes
from aerial triangulation. In accordance with the agreements reached in the discussion on the
specifications, the oriented stereo model was measured with a digital plotter in order to acquire
the shape and position of ground features as graphic information and to obtain 1:50,000
topographic map data. Ground features were classified according to the topographic map data
acquisition codes.

In the Study, satellite imagery and the existing aerial photographs were used for the creation
of topographic map data of areas of approx. 13,800 km? and 16,200 km? respectively, in the
total study area of approx. 30,000 km?.

The table below shows the digital plotting systems used in this work.
Software Name

Digital Photogrammetric System Summit Evolution
LPS
Data Plotting AutoCAD Map

MicroStation
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[7]  Digital compilation

The digital compilation task included the integration of line data, data cleaning such as
deletion of obsolete data, edge matching of adjacent maps on the vector data resulting from the
digital plotting task, while compiling the data according to the field verification results.

The table below shows the software used in this work:

Software Name
AutoCAD Map
Bentley MAP

Digital Compilation

[8] Data structurization / GIS database

The data for which the digital compilation is completed was structurized in GIS-applicable
ways, according to the agreements reached in the discussion on the specifications. The format of
the GIS database created by the structurization is the Geodatabase Format used in "ArcGIS,”
software of ESRI, procured in the Study for the technology transfer.

The Shape File Format is widely used as a format of GIS data and data in this format can be
easily imported by other software. As the data in the Geodatabase Format used in the Study
can be easily converted to that in the Shape File Format, data created in the Study can be
distributed to users using software other than the one used in the Study without a problem.
The Geodatabase Format has an advantage of supporting a function, topology management,
which the Shape File Format does not support.

The data was structurized by map sheet. The figures below show the processes of data
structurization by map sheet.

Map Sheet
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Figure 27

UML class diagram of GIS data
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Figure 28

UML model of Administrative_Boundary package
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Figure 29

UML model of Administrative_Name_ALRC package
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Figure 30

Airport_Point

+Layer_Code : esriFieldTypelnteger
+Remarks : esriFieldTypeString

UML model of Airport package

ESRI Classes:: Object

+OBJECTID : esriFieldTypeOID

?

ESRI Classes:: Feature

+Shape : esriFieldTypeGeometry

ﬁk

Building_Poly

+Layer_Code : esriFieldTypelnteger
+Remarks : esriFieldTypeString
+shape_length : esriFieldTypeDouble
+shape_area : esriFieldTypeDouble

Figure 31
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+Layer_Code : esriFieldTypelnteger
+Remarks : esriFieldTypeString

UML model of Buildings package
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Figure 32

Figure 33
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UML model of Construction package
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UML model of Control_Point package
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Figure 34

UML model of Hydrography package
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Figure 35

UML model of Landform package
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Figure 36

UML model of Landuse package
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Figure 37

UML model of Transportation package
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Figure 38 UML model of Utility package

[9]  Map symbolization

The Team created topographic map data from the digitally compiled data by applying the
map symbols determined at the discussion on specifications to the digitally compiled data and
by processing them in the map adjustment. The software used for map symbolization is Adobe
[lustrator.

The figures below show an example of map symbolization.

: i3 e B \“?_ 5
Loy e ek
1:14 § -
i :-x.._\__‘ / '. : S
g ey
Figure 39 Maps before the symbolization (left) and after the symbolization (right)
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As the currently available 1:50,000 scale topographic maps created at the time of the Soviet
Union do not have a legend, a legend was created and attached to the topographic maps created
in the Study. The figure below shows an example of the legend.

Figure 40 Legend attached to a topographic map created in the Study

[10] Creation of brochures

As a tool of data use promotion, a brochure summarizing the contents and outputs from the
Study has been prepared under agreement between the ALRC and the Team.
The brochure contains following topics.
e  Mission of ALRC
e Historical review
e Aim of the Study and brief introduction of outputs
e  Contribution to Moldova and ALRC
e Implication of active data utilization
e Implementation structure of the Study

[11] Creation of digital data files

The topographic map data, GIS database and so on were saved and stored in removable
storage media. As the total size of the data including the satellite imagery was approx. 100 GB,
the data was saved on an external hard disk.

[12] Holding Seminar

The seminars were held twice during the 2" phase.

In the interim seminar, intermediate achievement was presented and participants were
encouraged to utilize newest geospatial data to be prepared at a wide variety of scenes in each
organization. A total of 73 people from 15 government offices including the Cabinet Office, 9
national organizations and 21 research institution/state enterprises attended in the seminar.

The Team elaborated on the successful progress of the works that were planned initially
enhancing data dissemination expected after completion of the Study. The latter half, major

47



PROJECT FOR CREATION OF DATABASE FOR BASE MAP FOR DEVELOPMENT OF NATIONAL SPATIAL
DATA INFRASTRUCTURE IN THE REPUBLIC OF MOLDOVA

Final Report

user from the governmental organizations put the agenda on data sharing of newly created
dataset with ALRC and on cooperation for making the best use of the data to be created.
The main themes presented in their talk were as follows.

The use of the data for forest management by Agency MOLDSILVA

The use of the data for disaster prevention by Civil Protection and Emergency
Situations Service

The use of the data for land evaluation by Ministry of Agriculture and Food
Industry.

The use of the data for Monuments management and easy access by Agency for
Inspection and Restoration of Monuments.

Finally they reached joint statement expressing below for the closer ties each other and
deepening data sharing and utilization.

Seminar participants admitted that digital topographic map will greatly contribute
to the realization of the Governmental Activity Plan “European Integration:
freedom, democracy welfare”, of the National Program for the e-Government and
creation of National GIS.

Knowledge and technology transfer is one of the crucial moments for the capacity
building process in learning the new methodologies of digital mapping.

Most of institutions have also raised the issue about building up their capabilities
in terms of both human resources and advanced technology in relation to the
digital data and GIS database so that they can extend for mutual collaboration in
an interactive way in the near future.

It is necessary to develop mutual cooperation in terms of the spatial data use
through signing the inter-departmental collaboration agreements and representing
mutual interests.

Figure 41 Interim seminar scenes
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Table 10 List of participants in the Interim seminar
Organization’s name No. of participants
1 | State Chancellery 1
2 | e-Government Center 1
3. | Academy of Sciences 1
4 | Academy of Sciences, Institute of Geography 1
5 | Technical University of Moldova 1
6 | State Agricultural University of Moldova 1
7 | Ministry of Foreign Affairs and European Integration 1
8 | Ministry of Defense 1
9 | Ministry of Agriculture and Food Industry 2
10 | Ministry of Environment 2
11 | Ministry of Culture 1
12 | Ministry of Labor, Social Protection and Family 1
13 | Ministry of Healthcare 1
14 | Ministry of Information Technology and Communications 1
15 | Ministry of Youth and Sports 1
16 | Agriculture Interventions and Payments Agency 2
17 | Agency for Geology and Mineral Resources 1
18 | National Bureau of Statistics 1
19 | Interethnic Relations Bureau 1
20 | Border Service 2
21 | Agency MOLDSILVA 1
22 | Agency of Tourism 3
23 | Agency for Inspection and Restoration of Monuments 1
24 | State Ecologic Inspectorate 2
25 | Civil Protection and Emergency Situations Service 2
26 | State Hydrometeorological Service 1
27 | Chisinau City Hall 2
28 | S.E. MOLDATSA 3
29 | S.C. “APA-CANAL CHISINAU” 3
30 | Moldova’s Waters Agency 3
31 | S.E. URBANPROIECT 2
32 | S.E. MOLDOVAGAZ 1
33 | BLOM Moldova 1
34 | Ministry of Environment 1
35 | Agency for Land Relations and Cadaster 17
36 | S.E. INGEOCAD 1
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Organization’s name No. of participants

37 | S.E. CADASTRU

38 | S.E. IPOT

39 | JICA Study Team

The final seminar has been held to call for the positive use of created data by demonstrating
the outputs published by ALRC. A final seminar was on 1% November, 2012 with
approximately 130 participants from related ministries, agencies, organizations and academia..

Table 11 List of participants in the final seminar

Organization’s name No. of participants

1. State Chancellery of the Republic of Moldova 1
2. Embassy of Japan in Kiev 3
3. Ministry of Foreign Affairs and European Integration 1
4. Ministry of Economy 2
5. Academy of Sciences of Moldova 3
6. Ministry of Agriculture and Food Industry 1
7. Ministry of Internal Affairs / Civil Protection and Emergency | 1

Situations Service
8. Ministry of Defense 1

Ministry of Regional Development and Construction 1
10. Ministry of Transport and Road Infrastructure 1
11. Ministry of Environment 1
12. Ministry of Information Technologies and Communications 3
13. Agency “Moldsilva” 2
14. Agency of Tourism 1
15. Agency for Land Relations and Cadastre 18
16. State Enterprise “INGEOCAD” 4
17. State Enterprise IPOT 6
18. State Enterprise “Cadastru” 2
19. Technical University of Moldova 4

8 (Students)
20. State Agricultural University of Moldova 4
17 (Students)

21. Construction College Chisinau 1
22. Union of Geodetic Surveyors of the Republic of Moldova 4
23. Union of Geodetic Surveyors, Geologists and Cadastral | 2

Engineers of the Republic of Moldova
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24, Joint Stock Company , “APA-CANAL CHISINAU”

25. Land Direction and Land Relations, Municipality CHISINAU

26. Foreign Ownership Enterprise, “BLOM” S.R.L

217. Mixed Enterprise “TRIMETRICA” S.R.L.

28. S.E. “URBANPROIECT”

29. “AFINA-VSh” S.R.L

30. Mixed Enterprise “MERIDIAN DIGITAL” S.R.L.

31. S.C.“GEOVANMAX” S.R.L.

32. Agency for Geology and Mineral Resources
33. Border Police

34. National Bureau of Statistics

35. “Geocontur” S.R.L

36. “EugenUngureanu” S.R.L

37. MoldaTSA

38. S.J. C. Moldova Gaz

39. CHISINAU GAZ

40. POST OF MOLDOVA

41, Ministry of Culture

42. Agency for Inspection and Restoration of Monuments
43. Analyst in business and use of data base - freelancer
44, “Lenveta” S.R.L.

45, JICA Study Team

46. TV7 - television company

47. Moldpres A.l.S. - news agency

NN N O R Rr|R|RrIRP|RINRPRrR|IRIN|RP|RINMINNNR| RN

48. Euro TV

In the part early of seminar, overviews of the Study, technical aspects in the Study and future
vision of ALRC were presented by the Team members and ALRC staff. In the second part,
counterpart staff presented about technology and knowledge transferred through not only
training in Moldova but also training in Japan, and the utilization of geospatial data were
presented by promising users from relevant governmental organizations.

Those presenters are supposed to be involved to urge developing NSDI.
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Figure 42 Final seminar scenes

[13] Discussion of Draft Final Report

The Team explained about the Draft Final Report to the counterpart and discussed the contents,
the result and other details of the Study.
Issues which were raised from the floor are as follows.

Question-1: When is the data creation completed and delivered exactly?
Answer-1 (the Team): We plan to finish the project and to deliver created topographic data by
the end of this year.

Question-2: What do you mean by “quick launch of “New Geoportal”?

Answer-2 (the Team): We say “quick launch of “New Geoportal” meaning the upgrading of the
existent Geoportal site by installing a new server with bigger memory and higher functional
capacity. So, that you can upload the newly created data and could increase the number of
application functions provided by Geoportal. In this way you can disseminate your data in
more advanced way and for more users.

Question-3: What do you mean by “reform ALRC”?
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Answer-3 (the Team): In this context, by “reform ALRC” we, first of all, mean the creation of a
department or section within ALRC that will be responsible for collecting, uploading,
maintenance, administration and dissemination of the data. Of course, in order to realize this
task, you might need to increase the number of staff responsible for geospatial data
administration. May be invite experts and young specialists in GIS domain. As well, you
could consider approval of some new regulations related to standardization, like conformity
with Inspire standards and regulations related to data distribution. May be come up with a
payment system that will allow you to commercialize some products to a certain category of
users, and using this fund you could administrate your newly created system (pay salary to new
staff). Regarding this, it is also necessary to develop a policy or regulation in order to deal
with partners (other ministries and institutions) in the domain of data sharing. Decide what
kind of data can be easily accessed and downloaded from the site and what data need special
permission to be used. In addition it is necessary to think of a way for data advertisement or
promotion. So that more people could find out about existence of newly created data and
could use it for a wider range of purposes.

Question-4: Could you give an example, in which country they managed to upgrade the concept
of the portal for data distribution.

Answer-4 (the Team): One example could be our project in Madagascar. Where they managed
to implement some of our recommendations and update and improve their GIS system.

Question-5: Who should be the staff of this new department, in your opinion? People from
agency only? Or such institutions as INGEOCAD and others could be included?

Answer-5 (the Team): Actually these should be a team including staff from ALRC and relevant
institutions.
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3. Technology Transfer

3-1. Equipment installed for implementation of Technology Transfer

In advance for consulting equipment and materials required for Technology Transfer, an
investigation was made focusing on the equipment and apparatus which the counterpart owned
presently. Table 12 shown below is the result.

Table 12 List of current equipment in the counterpart

Year
Item Maker Model Number Remarks
purchased
LEICA GPS System 9500 6 1998 Not working
LEICA GPS System 500 8 2000 Not working -5
GPS
LEICA GPS System 1200 2 2006 Using in the field
LEICA Viva GS10 3 2010 Using in the field
LEICA TC 1100 8 1998 Using in the field
Total
. LEICA TCR 403 2 2000 Using in the field
Station
LEICA TC 2003 1 1998 Using in metrology
Level LEICA NA 3003 2 1999 Not working - 1
HITII Digital  photogrammetric o )
10 2005 Using in production

"Teocucrema" station “Delta”

Analytic photogrammetric o )
LEICA 2 1998 Using in production
station SD 3000

Digital photogrammetric .
Other LH SYSTEM 2 1999 Not working
station DPW 770

HP Plotter Design 1055CM 1 1999 Using in production

Epson Plotter Stylus PRO 656000 | 1 2009 Using in production

Digital  photogrammetric
LH SYSTEM 1 1999 Not working
scanner DSW 300

Further discussions were repeatedly made with the counterpart on the list of materials and
equipment for technology transfer to be procures in the Study (Table 13) referring to the results
clarified in Table 12.

In those discussions there were no objections to the idea based upon the list, and then both
sides reached basically mutual consent in determination of proposed equipment. However,
several requests and desires were raised for consideration. Those are;

e Brand of GPS would not necessarily be specified.
e It would be better to add handheld GPS’s that works for data correction in the
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field.

As for software for GIS, it is not necessary to purchase the newest version if the
existing GIS software could be updated in functions.

Possibility that we could minimize the budget by avoiding duplication in purchase
of same equipment as existing one in ALRC.

The Team presented the following responses to the above-mentioned requests and

suggestions.

The counterparts were satisfied with the responses on the whole.
It might be better if brand of proposed equipment can be same as existing one so
that the training in OJT can done well due to familiar uses.
It is uncertain whether the equipment and materials currently owned by the
counterpart will be always available for the Study. (The use of the equipment
and materials of the counterpart for the Study may obstruct ordinary work of the
counterpart)
It is also advisable to know current situation of dealers in practice of services in
Moldova and neighbor countries.
It looks updating of existing software owned by ALRC is difficult through the
registration of end user.
Technology Transfer should be implemented through the use of the latest
functions that will be available from software of the newest version.
Number of equipment in the Table 13 is minimum requirement for the smooth
implementation of Technology Transfer.

Considering the above knowledge and suggestions, the Team came to judge that the listed
equipment as originally planned on the list of materials and equipment for technology transfer
(Table 13) after consultation with JICA.

Table 13 List of materials and equipment for technology transfer

Equipment Q’ty Place of procurement

GPS survey equipment 2 |Procured in Japan
GPS analysis software 1 [Procured in Japan
Note PC for GCP survey analysis 1 |Procured in Japan
Handy GPS receiver (with rechargeable batteries) 4 |Procured in Japan
Digital camera (with data storage media) 4 Procured in Japan
Basic software for Aerial Triangulation (AT), digitization and Procured in Japan
compilation !

Software for AT, digitization and compilation (Stereo viewing) 1 |Procured in Japan
Software for AT (Block adjustment) 1 [|Procured in Japan
Software for AT (DEM generation) 1 |Procured in Japan
Basic software for digitization and compilation 1 |Procured in Japan
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Equipment Q’ty Place of procurement
Software for digitization and compilation (DEM editing) 1 |Procured in Japan
Software for digitization and compilation (Data acquisition) 1 |Procured in Japan
Software for digitization and compilation (Data editing) 1 [|Procured in Japan
GIS structurization software 1 |Procured in Moldova
GIS utilization software (3D analysis) 1 |Procured in Moldova

GIS utilization software (Spatial analysis) 1 |Procured in Moldova
GIS utilization software (Network analysis) 1 |Procured in Moldova
Map symbolization software 1 |Procured in Japan
Image processing software 1 |Procured in Japan
Workstation (for the digital plotter) 1 |Procured in Japan
Personal computer 1 |Procured in Japan
Printer (A3 size, with supplies) 1 [Procured in Moldova
Stereoscopic display 1 |Procured in Japan
Mouse for photogrammetry 1 |Procured in Japan
HDD for the data server 1 [Procured in Moldova
Compound machine (map scanner and printer for printed maps) Procured in Moldova
with supplies (AOsize) !

Uninterrupted power supply (UPS) 2 |Procured in Moldova

The list of equipment installed finally is shown in Table 14.

Table 14 List of equipment installed

Equipment Brand Quantity
LPS Core 1
LPS Stereo 1
Photogrammetric Software ORIMA/DP-TE/GPS .
LPS ATE ERDAS 1
LPS Pro600 1
LPSTE 1
Photogrammetric Mouse USB Topo Mouse 1
Plotting & Editing Software Micro station 1
" Bentley
Editing Soft ware Bentley Map 1
Symbolization Soft ware [llustrator CS5 Adobe 1
Image Processing Soft ware Photoshop CS5 1
Stereo-Monitor Planner SD2620W Planar 1
Work Station Precision T7500 Dell 2
24inchi Wide TFT Color 2
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Equipment Brand Quantity

1.44MB Floppy Disc 1

C-Type Plug Adapter -

GS10 Professional receiver

2
Documentation Soft Ware Office 2010 Professional Microsoft 2
1
1

GPS receiver GVP647, Minipack for GNSS
receiver

LGO (Leica Geo Office ver8) 1
Node locked license Leica
L1/L2 Adjustment Option
RINEX Import Option

Datum Map Option

3D Network Adjustment Option

Software for GPS

Personal Computer for GPS Latitude E4310 Dell

Arc Info

3D Analyst
GIS Software - ESRI
Spatial Analyst

Network Analyst

Handy GPS GPSMAP 62s Garmin

Digital camera with Memory Card EX-H20G Casio

Printer Color Laser Jet CP5525dn HP

YN R R ER

Plotter DESIGNJET T1200 HD | HP
MULTI-FUNCTION PRINT

UPS T1500 G3 HP 2

3-2.  Ground Control Point Survey

The table below shows the contents of the technology transfer in ground control point survey.
The technology transfer described below was implemented in accordance with this plan.

Item Description Main aims
GCP survey, Field reconnaissance | - Understanding about GCP  survey
leveling, and for selection of GCPs indispensable for creating topographic map
analysis GCP survey data (with the use of satellite imagery, in
Leveling particular).
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Item Description Main aims

How to use GPS equipment and conduct
analysis with it.

How to make pricking.

How to formulate a description of GCP.

Analysis

(1) Preparation

a. Selection of participants in technology transfer

The Team explained the overview of technology transfer on ground control point survey to
the counterpart and requested the ALRC to select participants in technology transfer. As a
result, the following five specialists were selected.

Participants Affiliation
1 Mr. BOLOHAN lon ALRC
2 Mr. DANII lvon ALRC
3 Mr. MIHOV Vladimir ALRC
4 Mr. EREMIA lon ALRC
5 Mr. NAGORNEAC Constantin INGEOCAD

b. Questionnaire and hearing surveys

Questionnaire and hearing surveys were
carried out with the five participants in
technology transfer to ask them about their
knowledge and experience in order to
determine the content and level of technology
transfer to ensure better understanding on the
part of the participants.

The surveys revealed that the above five
young specialists have technical knowledge on
ground control point survey, but did not have

experience in GPS observation or baseline Figure 43 Hearing survey prior to

analysis (refer to Appendix-9). Technology Transfer

Therefore, the following schedule was
adopted, starting from the general explanation of basic ground control point survey and
allowing the participants to have many opportunities for carrying out actual observation and
calculation.

58



PROJECT FOR CREATION OF DATABASE FOR BASE MAP FOR DEVELOPMENT OF NATIONAL SPATIAL

DATA INFRASTRUCTURE IN THE REPUBLIC OF MOLDOVA
Final Report

(2) Contents

The technology transfer was carried out from June 20 to July 6, 2011. The schedule and
content of the technology transfer are as shown below:
Day 1:  Overview of ground control point survey and GPS observation
Day 2:  How to operate GPS devices and carry out observation
Day 3: How to carry out GPS calculation (data download, baseline analysis, network
adjustment computation, etc.), signalization for aerial photos and pricking,
leveling, and compiling a description of GCP
Days 4 - 8: Review by participants in technology transfer
Day 9:  Test observation by participants in technology transfer (1st day)
Day 10: Test observation by participants in technology transfer (2nd day)
Day 11: Test analysis and creation of a detailed list by participants in technology
transfer

Explanation of observation methods Test observation
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Test observation Indoor training

Figure 44 Technology transfer (Ground control point survey)

(3) Evaluation

The possible indexes and the initially assumed target values to be used to evaluate the
achievement level of this technology transfer are as shown below.

Evaluation item Index Target level Result
Participation in Number of days of 80% or higher 100%
technology transfer participation participation
Result of test observation | GPS observation Within accuracy | Achieved
and analysis field book and of required

calculation book quality

All of the participants participated in the technology transfer throughout the period from the
1st to 11th days. They were very serious in their attitudes and had a high awareness toward the
technology transfer.

The results of test observation and analysis from the 9th to 11th day were used as the final
evaluation index of technology transfer on ground control point survey. The test observation
results, i.e., the results of calculation and analysis conducted by the participants, were compared
with the results of calculation conducted by the Team in advance and turned out to be exactly
the same.

Therefore, it can be concluded that the technology transfer on ground control point survey has
been achieved.

The Team revealed this evaluation result to all the technology transfer participants on the last
day and advised them to deepen their knowledge on their own because the actual ground control
point survey process would involve much more work load.
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3-3. Field Verification

The table below shows the contents of the technology transfer in field verification. The
technology transfer described below was implemented in accordance with this plan.

Item Description Main aims

Preliminary photo = How to conduct preliminary photo

interpretation interpretation

Field verification Method for field verification using
orthophotos

. S Method for field verification depending on
Field verification P g

map scale

Organization of field | . How to make use of a handy GPS receiver

verification results - How to make use of a GPS-enabled digital
camera

How to organize the field verification result

(1) Preparation

a. Selection of participants in technology transfer

The Team explained the overview of technology transfer on field verification to the
counterpart and requested the ALRC to select participants in technology transfer. As a result,
the following five specialists were selected:

Participants Affiliation
1 Mr. BOLOHAN lon ALRC
2 Mr. DANII lvon ALRC
3 Mr. MIHOV Vladimir ALRC
4 Mr. EREMIA lon ALRC
5 Mr. NAGORNEAC Constantin INGEOCAD

b. Questionnaire and hearing surveys

In the same way as for ground control point survey described earlier, questionnaire and
hearing surveys were carried out with the five participants in technology transfer to ask them
about their knowledge and experience in order to determine the content and level of technology
transfer to ensure better understanding on the part of the participants.

The surveys revealed that the engineers recognized the necessity of field verification and had
a basic ability required to implement this task (the ability to identify their own position in a
topographic map) but had little knowledge and experience in the method of actual operation. It
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also turned out that there is no guideline for the items required to conduct this operation (refer to
Appendix-9).

Therefore, the Team decided to create a guideline regarding field verification, explain the
basic items in the operation method according to this guideline in advance, and explain the
details while actually carrying out verification in the field.

(2) Contents

The technology transfer was carried out from July 7 to 20, 2011. The target area was the
one covered by the OJT target maps shown in Figure 11. The schedule and content of the
technology transfer are as shown below.

Day 1:  Overview of field verification and preliminary photo interpretation

Day 2:  Preliminary photo interpretation (For half of the day, the Team members in
charge audited how the work had been done for the sake of evaluating
technology transfer.)

Days 3-7:Field verification (On the 7th day, the Team members in charge audited how
the work had been done for the sake of evaluating technology transfer.)

Days 8 and 9: Organization of field verification results (For half of the 9th day,
the Team members in charge audited how the work had been done for the
sake of evaluating technology transfer.)

Day 10: Practice of making photo interpretation keys.

ation

Preliminary photo interpretation How route check is done before departure
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Field verification by the counterpart engineer

1
A

Field verification by the counterpart engineers

Results of field verification

Figure 45

(3) Evaluation

The following indexes and target values were established to be used

technology transfer.

Technology transfer (Field verification)

to evaluate the

verification results

on new orthophotos

are transcribed.

Evaluation method Index Target level Result
Willingness to participate Number of days of 80% or higher 100%
in technology transfer participation participation
Actual Preliminary Understanding of Field verification No problem
operation photo preliminary photo items to be checked
interpretation | interpretation are marked on
operation orthophotos.
Field Accurate field Using handy GPS No problem
verification verification of receivers, verification
verification items results are recorded at
accurate positions
using specified
symbols.
Organization | Organization of All the verified items | No problem
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@ Willingness to participate in technology transfer

All the participants were very serious in their attitudes and had a high awareness toward the
technology transfer.

@ Actual operation

The Team members observed the participants’ work on the last day to explore the level of

understanding of each item. The tasks carried out only by the counterpart engineers were
observed to determine whether the above target values have been achieved.
The participants understood the verification items in terms of 1:50,000 topographic maps, the
objective of the Study, and carried out the tasks in the field without any problems, such as a
hearing survey on local residents and recording of target objects on orthophotos using handy
GPS receivers.

The participants also organized the results of field verification, bearing in mind that they
would be used in the subsequent process of plotting so that no problem was observed.

Therefore, it can be concluded that the technology transfer on field verification has been
achieved.

The Team revealed this evaluation result to all the technology transfer participants on the last
day and advised them that, when they carry out field verification on their own using what they
learned in this technology transfer, they will need to examine the work plan and method
according to the data specifications because then the data scale, etc. are expected to be different.

3-4.  Aerial Triangulation

The table below shows the contents of the technology transfer in aerial triangulation. The
technology transfer described below was implemented in accordance with the plan.

Item Description Main aims
In the case where = How to operate the hardware and software
satellite imagery is | = How to import satellite imagery/aerial
used photographs and the result of the GCP survey
Aerial triangulation - Difference between satellite imagery and
In the case where aerial photographs
aerial photographs | = How to evaluate a report on the result of
are used aerial triangulation

(1) Schedule

The first half of the technology transfer on the basic issues was implemented in December
2012. The second half was implemented in April - May 2012.
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(2) Preparation

a. Selection of the recipients of the technology transfer

The Team explained the outline of the contents of the technology transfer in aerial
triangulation to the counterpart personnel and asked them to select the participants of the
technology transfer. They selected the engineers listed in the tables below as the participants.

First half (December 2011)

Participants Affiliation
1 Ms. Rudenco Tamara ALRC
2 Ms. Svetlana Zaharchina INGEOCAD
3 Mr. Paharikov Igor INGEOCAD
4 Ms. Scurtu Cristina INGEOCAD

Second half (April-May 2012)

Participants Affiliation
1 Ms. Svetlana Zaharchina INGEOCAD
2 Ms. Scurtu Cristina INGEOCAD
3 Ms. Cusnir Lucia ALRC
4 Mr. Sergiu Chirilor Military Topography Centre,
Ministry of Defense

b. Questionnaire and hearing survey

A questionnaire and hearing survey of the participants on their knowledge and experience in
aerial triangulation was conducted before the implementation of the technology transfer. The
aim of the survey was to decide the contents and technical level of the technology transfer
which would realize the maximum benefit to the participants.

The survey revealed that some of the participants were engineers who had acquired rich
knowledge and experience in practical work including aerial triangulation through their ordinary
work, while others had some knowledge, but little experience in the practical work. The
survey also revealed that all the participants had little experience in digital plotting for
small-scale map creation and no experience in using satellite imagery.

Therefore, the Team decided to implement the technical transfer in accordance with the
schedule mentioned below which began with a lesson on the basic operation of the software, in
order to achieve the objective of familiarizing the participants with the basic operation of the
software for aerial triangulation and the basic facts and processing of satellite imagery required
particularly for the creation of small-scale maps.
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(3) Contents

The dates for the first and second halves of the technology transfer were set between
December 13 and 22, 2011 and between April 25 and May 23, 2012, respectively. The
following describes the contents of technology transfer by day.

First half (December 2011)

Day 1:
Day 2:

Day 3:

Day 4:

Day 5:

Day 6:
Day 7:

Outline of aerial triangulation

Aerial triangulation with LPS (Setting of a stereo monitor and materials to be
prepared)

Aerial triangulation with LPS (Selection of the projection system and import
of orientation parameters and photographs)

Aerial triangulation with LPS (Observation of tie points and observation of
control points)

Aerial triangulation with LPS (Adjustment calculation and verification with a
plotter)

Aerial triangulation with LPS (Practice)

Overview of satellite imagery

Second half (April — May 2012)

Day 1:

Day 2:
Day 3:
Day 4:
Day 5:

Aerial Triangulation with ORIMA (Review of the operation of LPS and
setting of LPS)

Aerial Triangulation with ORIMA (Adjustment calculation)

Aerial Triangulation with ORIMA (Accuracy control)

Orientation of satellite imagery with LPS

Aerial Triangulation with satellite imagery and ORIMA
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Figure 46 Technology transfer (in aerial triangulation)

(4) Evaluation

All the participants were extremely serious during the technology transfer. They asked
many questions and practiced the operation of the software actively and repeatedly. Such
attitude was indicative of their keenness regarding the technology transfer. They showed
particularly enthusiastic interest in the technologies using satellite imagery and took the lessons
on them earnestly.

The participants had no problem in learning the operation of the hardware or software
because they had basic knowledge of photogrammetry, despite the fact the hardware and
software used in the technology transfer were different from ones which they used in their
ordinary work.

In the lesson on import of satellite imagery/aerial photographs and the result of the GCP
survey, the participants had some initial difficulty in interpreting satellite imagery. However,
they mastered it shortly because satellite imagery was to be interpreted in the same way as aerial
photographs.

The participants learned the difference between satellite imagery and aerial photographs
through the general explanation on satellite imagery and the practice of software operation.
The Team recommended accumulation of experience in practical work for them as a means to
upgrade their understanding of the technologies.

The team recommended improvement in the accuracy of the aerial triangulation by “brushing
up” the accuracy control currently used by them using an example of the accuracy control
implemented in Japan as reference.

The format used in the technology transfer was demonstration of operation and explanation
by the Japanese expert followed by the operation by the participants for each software
application. The Team has confirmed through the observation of the activities of the
participants that they have acquired an ability to identify where they made an operational error
and correct the error by themselves using their basic knowledge and experience in using other
software which they had had before the technology transfer.
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The Team has concluded that the main aims of the technology transfer have been achieved on
the basis of the above-mentioned observations.

3-5.  Digital Plotting

The table below shows the contents of the technology transfer in digital plotting. The
technology transfer described below was implemented in accordance with this plan.

Item Description Main aims

In the case where | = How to operate the hardware and software
satellite imagery is | = How to acquire data by data type

used + How to acquire feature data at different map
Digital plotting scales (difference in the specifications for

In the case where data acquisition by difference in plotting
aerial photographs scale and ground resolution)

are used » How to inspect plotted data

(1) Schedule
The technology transfer in digital plotting was implemented from April 2012.

(2) Preparation

a. Selection of the participants of the technology transfer

The Team explained the outline of the contents of the technology transfer in digital plotting to
the counterparts and asked them to select its participants. They selected the engineers listed in
the table below as the participants.

Participants Affiliation
1 Ms. Svetlana Zaharchina INGEOCAD
2 Ms. Scurtu Cristina INGEOCAD
3 Ms. Cusnir Lucia ALRC
4 Mr. Sergiu Chirilor Military Topography Centre,
Ministry of Defense

b. Questionnaire and hearing survey

A questionnaire and hearing survey of the participants on their knowledge and experience in
digital plotting was conducted before the implementation of the technology transfer. The aim
of the survey was to decide the contents and technical level of the technology transfer which
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would realize the maximum benefit to the participants.

The survey revealed that some of the participants were engineers who had acquired rich
knowledge and experience in digital plotting through their ordinary work, while others had
some knowledge, but little experience in the practical work. Therefore, the Team decided to
implement the technology transfer in accordance with the scheduled mentioned in the following
section. The schedule began with a lesson on basic operation of the software, which all the
participants had to master, and included plotting of data of Transnistria District requested by the
counterparts in the final stage.

(3) Contents

The technology transfer was implemented from 25th April to 23rd May 2012. The
following describes the contents of the technology transfer by day.

Day 1: Digital plotting with PRO600 (Outline of digital plotting and basic operation
of the hardware)

Day 2: Digital plotting with PRO600 (Basic operation of the software and how to
establish data acquisition codes, etc.)

Day 3: Digital plotting with PRO600 (Basic operation of MicroStation, how to
create map symbols, etc.)

Days 4 - 8: Practical work using the materials provided by participants of the
technology transfer - imagery of aerial photographs and results of aerial
triangulation (Creation of DEM, creation of orthophotos, mosaicking method
and color correction method)

Days 9 and 10: On implementation of the digital plotting of the data of the OJT
area, map symbols and their data acquisition criteria, a question-and-answer
session, etc.
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Figure 47 Technology transfer (in aerial triangulation and digital plotting)

(4) Evaluation

All the participants were extremely serious during the technical transfer and participated in its
activities actively as the participants of the technical transfer in aerial triangulation had also
done.

Although the digital plotter procured in the Study had a stereoscope of an unusual mechanism,
the participants seemed to be able to operate it without difficulty. They had no serious
problem in mastering the use of TopoMouse* either. The team advised them on the issues
requiring attention on the parameter setting for the monitor, etc. for possible translocation of the
plotter in future.

* A TopoMouse has 16 buttons on it so that its user can perform many types of tasks by
manipulating them. A user can select 30 functions with combined use of the 16 buttons.

Z wheel

Figure 48 TopoMouse

The participants recognized the important points in the procedures to acquire data by data
type and to acquire feature data for the creation of small-scale maps precisely and understood
the procedures easily with their experience in the past. They also understood the contents of
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the map specifications discussed and finalized in the Study perfectly. Therefore, the team
expects that the counterparts will be able to apply the map specifications appropriately.

The team decided to have practice with the materials provided by the participants as
requested by them in the second half of the technology transfer. As the team was convinced
that the participants could carry out digital plotting independently by solving problems by
themselves through trial and error after the completion of the technology transfer from the
observation of their activities in the practice, the team has concluded that the main aims of the
technology transfer in digital plotting have been achieved.

3-6.  Digital Compilation

The table below shows the contents of the technology transfer in digital compilation. The
technology transfer described below was implemented in accordance with this plan.

Item Description Main aims
= How to operate the software
N * Understanding of data cleaning
Optimization of plotted data ) .
* Understanding of methods to correct various
Digital types of errors
compilation = Understanding of the creation of topology of

Creation of topology for G
data

IS

line, point and polygon data

= Understanding of methods to correct various

types of errors

(1) Preparation

a. Selection of the recipients of the technology transfer

The Team explained the outline of the contents of the technology transfer in digital
compilation to the counterpart personnel and asked them to select the participants of the

technology transfer.

They selected the engineers listed in the tables below as the participants.

Participants Affiliation
1 Mr. Cebanu Alexandru ALRC
2 Mr. Rudenco Tamara ALRC
3 Mr. Nagornese Constantin INGEOCAD
4 Mr. Paharicov Igor INGEOCAD
5 Mr. Andrei Ceban Military Topography Centre, Ministry
of Defense
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b. Questionnaire and hearing survey

A questionnaire survey of the participants on their experience and knowledge was conducted
before implementing the technology transfer.

The survey revealed that they were engaged in digital compilation and creation of GIS data in
their ordinary work and had experience and knowledge in data compilation for the creation of
both large- and small-scale maps. However, since they did not have experience in using the
latest software applications procured by the Team for the Study, “Bentley Microstation V8i” and
“Bentley MAP V8i” (hereinafter “Microstation” and “MAP” respectively) in their ordinary
work, they practiced basic operation of these applications and the operation of them for data
cleaning and the creation of data topology.

* Microstation is a general-purpose CAD application. MAP is an application of an additional
function specific for map data creation.

(2) Contents

The technology transfer was implemented from 24th April to 2nd May 2012. The data
obtained in the OJT and manuals prepared beforehand, etc. were used as the materials.

Day 1:  Outline of the operation of Microstation (Basic operation)

Day 2: Outline of data cleaning (Basic operation of MAP)

Day 3: Practice of data cleaning (Cleaning of the plotted data in the OJT area with
operation of Microstation and functions of MAP)

Day 4: Outline of topology creation (Practice of the creation of topology of the
plotted data in the OJT area and materials prepared by the Team with
operation of Microstation and functions of MAP)

Day 5. Practice of topology creation and conclusion (Practice of topology creation
and accuracy control in the compilation)

Figure 49 Technology transfer (in digital compilation)
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(3) Evaluation

The quality of the result of the practice on digital compilation produced by the participants
themselves, an indicator of the level of their understanding of the transferred technologies, was
good. Many of the questions that they asked during the technology transfer were related to
their ordinary work. The Team expects further improvement of their technical capacity with
their self-help effort from the above-mentioned observation.

Although the software used in the Study was different from that used in their ordinary work,
they seemed to have rich experience in similar work. However, they did not seem to give
particular consideration to detection and correction of errors using allowances or modification
of data in accordance with map scales.

The Team reminded the participants that it was necessary to modify data by eye in
accordance with judgment from the viewpoint of map production with a map scale taken into
consideration in the compilation for the creation of medium- and small-scale maps, while it was
not necessary for the creation of large-scale maps.

The team suggested the need to prepare a “work manual” and a “roadmap” for the training on
the judgment from the viewpoint of map production, creation of compiled data from plotted data
and updating and maintenance of the compiled data required for the creation of medium- and
small-scale maps by counterparts themselves as their future task.

3-7.  Map Symbolization

The table below shows the contents of the technology transfer in map symbolization. The
technology transfer described below was implemented in accordance with this plan.

Item Description Main aims

* How to operate the software

= Understanding of map symbols

* Priority order among the symbols (establishment of
. an order among layers)

Allocation of symbols . )

Map . = Representation of symbols on maps of different map
. onto topographic map ) )

symbolization data scales (creation, transfer and cartographic

' generalization of map symbols by data type)

= Inspection methods

= Understanding of spot colors and process colors

- Difference between final prints and plotter printouts
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(1) Preparation

a. Selection of the recipients of the technology transfer

The Team explained the outline of the contents of the technology transfer in map
symbolization to the counterpart personnel and asked them to select the participants of the
technology transfer. They selected the engineers listed in the tables below as the participants.

Participants Affiliation
1 Mr. Cebanu Alexandru ALRC
2 Ms. Rudenco Tamara ALRC
3 Mr. Nagornese Constantin INGEOCAD
4 Mr. Paharicov Igor INGEOCAD
5 Mr. Andrei Ceban Military Topography Centre, Ministry
of Defense
Ms. Mutac Liubomira INGEOCAD
Ms. Chiriac loana INGEOCAD

b. Questionnaire and hearing survey

A questionnaire survey of the participants on their experience and knowledge was conducted
before implementing the technology transfer.

The survey revealed that map symbolization is part of their ordinary work and they were
engaged in the symbolization for the creation of medium- and small-scale maps and the creation
of atlases for students, the Atlas of Moldova and various thematic maps. Therefore, they have
knowledge and experience in map symbolization. However, the survey revealed that the
method of map symbolization used by them was different from the one used in the Study

The team gave instruction on the symbolization to the participants using the data of part of
the OJT area in the practice. As the team had been informed that they were using an older
version of Adobe Illustrator in their ordinary work, the team gave them explanation on the basic
function of the latest version of Adobe Illustrator (Adobe Illustrator CS5.1, hereinafter
“Illustrator™) procured in the Study as a reminder on the assumption that they were familiar with
the basic operation of Adobe Illustrator.

The team was informed that the counterpart outsourced the final printing of topographic maps
and that the maps were printed with Computer to Plate (CTP) without creating positive plates.
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Figure 50 Technology transfer (in map symbolization)

(2) Contents

The technology transfer was implemented from May 3 to 8, 2012. The OJT data and the
manuals prepared beforehand were among the materials used in the technical transfer.

Day 1: Preparation for the symbolization with [Illustrator (Data import: on
adjustment of the scale of CAD data, modification of the color system to be
used and order of layers in accordance with the priority order among the
symbols)

Day 2: Practice of the symbolization with Illustrator (Line symbols: On creation of
complicated line symbol patterns and difference in data processing for line
symbol creations between the latest and older versions)

Day 3: Practice of the symbolization with Illustrator (Point symbols: on the
improvement in the efficiency of the work by registering point symbols,
definition of the true position of a point symbol, etc.)

Day 4. Practice of the symbolization with Illustrator (Polygon symbols/edge
matching: on simple and complex polygons, difference in the results caused
by the difference in polygon line attributes and how to handle the difference,
method of edge matching on each map sheet, masking of the data in
surrounding framework after edge matching, etc.)

Day 5: Practice of the symbolization with Illustrator (Masking: on masking of
overlapping symbols of same color code, transfer of a symbol in accordance
with judgment from the viewpoint of map production, etc.)

Day 6: Practice of the symbolization with Illustrator (Conclusion/questions and
answers: on inspection using the reference systems used in the symbolization
and the accuracy control sheet, process and spot colors, effects of
overprinting and things to be remembered about overprinting, inspection of
the printing condition with prints, etc.)
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(3) Evaluation

The focus of this technology transfer was on the transfer of technologies on the operation
required for the symbolization in the Study using the data obtained in the OJT and manuals
prepared beforehand and creation of symbolized data, instead of the instruction on the basic
operation of Illustrator, because the counterpart was familiar with the operation of the older
version of Illustrator through the use of it in their ordinary work. The participants asked
questions about operation and functions of the application in the symbolization and the Japanese
expert answered those questions in the technology transfer.

The participants showed interest in the symbolization method used in the Study, because it
was different from the one that they had been using. They were particularly interested in the
inspection and essential parameters of data attributes, data attachment to the identical
coordinates in the edge matching, definition of the true position of a symbol and creation of a
line symbol with a complicated shape.

The Japanese expert taught the difference between printing maps with process colors and that
with spot colors and the importance of the inspection of output before final printing to the
participants using the printed outputs created by them. The knowledge on these matters is
essential for the symbolization implemented in the Study and for printing the final products in
future. Therefore, the team considers it meaningful that the counterparts have acquired
detailed knowledge of these matters.

The Team gave advice to the participants on how to correct problems on the printed outputs
using the outputs created by the counterpart personnel and how to express features on a map in a
way that they wanted in the question-and-answer session. The team and the participants were
able to share the information on the bugs in the latest version of Illustrator and the advantages of
the old version. The Team requested them to improve their knowledge further by themselves.

The Team suggested the need to prepare a “work manual,” a “roadmap,” etc. for the work
processes of creating symbolized data and printing data from compiled data at different map
scales in order for them to be able to implement quality management of the map symbolization
(inspection, correction, verification and maintenance of the data) for the creation of medium-
and small-scale topographic maps.

3-8. Data Structurization / GIS Database

The table below shows the contents of the technology transfer in data structurization / GIS
database. The technology transfer described below was implemented in accordance with the
plan.
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Item Description Main aims

Understanding of the concept of GIS
Data . . = How to operate GIS software
L Structurization of digital data .
structurization . How to create GIS data from compiled data
Creation of a database
/ GIS database = How to create topology and correct errors

How to use the GIS data

(1) Preparation

a. Selection of the participants of the technology transfer

The Team explained the outline of the contents of the technology transfer in
structurization/GI1S database to the counterpart and asked them to select its participants. They
selected the five engineers listed in the table below as the participants.

Participants Affiliation
1 | Ms. OVDII Maria ALRC
2 Ms. RUDENCO Tamara ALRC
3 | Mr. DANII Ivan ALRC
4 | Mr. PAHARIKOV Igor INGEOCAD
5 Mr. RORLOGA lurii Institute of Pedology, Agrochemistry and Soil Protection
“Nicolae Dimo”

b. Questionnaire and hearing survey

The Team conducted a questionnaire and hearing survey of the five participants on their
knowledge and experience before the technology transfer. The aim of the survey was to decide
the contents and technical level of the technology transfer, which would realize the maximum
benefit to the participants.

The survey revealed that most of the participants had experience in operating an older version
of the GIS software procured in the Study, ArcGIS, and handling GIS data.

(2) Contents

The Team gave lectures on 1) the current state of geospatial information data in Japan (the
state of the data being created in Japan, contents of the data, methods of data distribution, sales
prices of the data, etc.), 2) presentation of the specifications used for the creation of geospatial
data in Japan and manuals relevant to the creation and explanation of parts of the specifications
and manuals and 3) GIS data, to the participants in the form of presentation with the findings of
the questionnaire and hearing survey mentioned above taken into consideration.

The Team and the participants had a discussion on the file format of the GIS database to be
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created in the Study and decided to use the Geodatabase Format of ESRI, which was used in
ArcGIS.
The following describes the contents of technology transfer by day.
Day 1:  The current state of geospatial data in Japan
Day 2:  Methods of accuracy control used during the data creation in Japan
Day 3:  About GIS data
Days 4 and 5: Discussion on the GIS database, an output of the Study
Days 6 and 7: About Arc GIS

Scene of a lecture Explanation of software use

Figure 51 Technology transfer (in data structurization/GIS database)

(3) Evaluation

The Team concluded that the participants had the basic knowledge of GIS data on the basis of
the result of the questionnaire and hearing survey conducted before the technology transfer.
Therefore, the team explained examples of quality management of geospatial information data
in Japan to the counterparts in most parts of the technology transfer to urge them to discuss how
they should use and extend the use of the methods for the quality management of the geospatial
information data among them.

The counterpart already has the basic technologies required for creation and updating of
geospatial information data. Therefore, the Team concludes that the counterpart will be able to
implement the work practiced in the Study without problems. In fact, the counterpart has
already created GIS data for 1:250,000 and 1:1,000,000 scale GIS maps (Euro Regional Maps,
and Euro Global Maps, respectively). Therefore, what is important for them is to find effective
ways to use the 1:50,000 scale topographic map database created in the Study which is
considered useful in national land development planning.
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4. Promotion and Extension of the Use of Geospatial Data

4-1. The Current State and Future Trends of the Use of Topographic Map Data

The Team examined the current state and future trends of the use of topographic map data of
Moldova in order to extend the use of the output of the Study, geospatial data, and promote its
application.

4-1-1. Current State of the Use of Map Data

(1) Users of Topographic Map Data and their Demands as revealed by a questionnaire survey

In the first seminar held in Phase 1, questionnaires were distributed to ask the participants
about their usage of topographic data which were created by ALRC. The results were analyzed
to grasp the tendency of map data utilization. (refer to Appendix-10)

Table 15 shows the numbers of the respondents and the organizations with which they were
affiliated.

Table 15 Organizations whose staff members responded to the questionnaire
Classification Name of organizations No. of responses
Governmental organization Ministry of Agriculture & Food 1
Industry

INCP “Urban Project”

Security & Information Service

Custom Service

NN

Civil Protection & Exceptional
Situation

Hydro meteorological Service

e

IS “Mold ATSA”

[

Geology & Mineral Resources
Agency

Center of Military Topography

Office for National Statistics

IS “Mold Silva”

State Route Administration

Border Service

I I e I I N

Research  and  educational | Institute of Ecology & Geography
institution

UASM - State Agriculture University

e

Technical University of Moldova
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Private company ISC BLOM SRL.
Lenveta SRL.
IM-Meridian Digital SRL.

® Demand for Geospatial Data and its Future

The respondents were mainly government organizations involved in policies relating to
agricultural development, geological and resource surveying, meteorological observation, urban
development, the natural environment, etc. It is supposed, therefore, that the principal users of
1:50,000 topographic maps are mainly this kind of ministry, agency or organization.
Furthermore, these organizations are very familiar with GIS technology and many of them
answered that they "want to use™ or "feel the need to use" it in their daily operations. It can be
easily estimated, therefore, that the demand for topographic map data, particularly digital data,
will increase in the future, centering on these organizations.

From the questionnaire results, it is considered desirable to build a digital database of
geographical information and distribute it over the Web in order to expand the demand for
topographic map data. In this case, it is advised that ALRC should play a central role in
distributing and updating this data, and that a system offering easy access and a method of
providing low-cost, speedy services should be considered in terms of both the hardware and
software components.

® For the Promotion of the Use of Geospatial Data

Looking at the methods by which the user organizations acquire and use topographic map
data and the types of data they use, we see that the most frequently used is topographic map data
mainly to a scale of 1:50,000 and 1:5,000, and the most frequent type of data acquisition is
digital data. For other map scales, paper-based maps still seem to be being used. In order to
dramatically expand use of the data, ALRC needs to inform general users of the versatility, ease
of updating and ease of other handling of digital topographic map data, which can be compatible
to any map scale.

Improvement in the quality of the Web distribution of topographic map data is important as
an effective means to expand its use.

(2) Distribution of Geospatial Data through the Internet and its Current and Future Use

ALRC has constructed a Geoportal System (http://geoportal.md/) for users of topographic
map data both inside and outside Moldova and distributed the data to users widely through the
Internet in order to promote the use of geospatial data over a wide area. The access record to
the Geoportal reveals that approx. 2,000 users visit every weekday to gather geographic
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information (ortho data and topographic map data) through it at present (Google Analytics
Survey 2012).

The survey result revealed that the total number of accesses to the Geoportal in the period of
approx. one year (August 2011 — September 2012) was 471,859 and that approx. 80 % of the
visitors were returning users. Users in Moldova accounted for approx. 94 % of the Geoportal
users, while those in the three neighboring countries, Ukraine, Romania and Russia, accounted
for 2.5 %. In addition, there were approx.1,000 accesses from European countries including
Italy and Germany.

Google Analytics
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Figure 52 Fact statistic of Visitors to the Geoportal
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Google Analytics

hitpigeoportal.md - http:igecportal . .
geoportal.md [DEFAULT]

Visitors Overview 21 Aug 2011 -20 Sep 2012

&

Overview

@ Visits
3,000

v W

Ditidober 2071 Januany 2012 Apfih 2012 Judy E012

106,426 people visited this site

Visits: 471,859

Unique Visitors: 106,426
Pageviews: 1,068,302
Pages [ Visit: 2.26

m 78.48% Returning Visitor

370,310 Visits

= 21.52% New Visitor
101,549 Visits

Avg. Visit Duration: 00:03:30

Bounce Rate: 41.60%
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Figure 53 Overview of Visitors to the Geoportal

4-1-2.  Distribution and Use of Geospatial Data at the Web Site

(1) Types of Distributed Data

ALRC is currently supplying data including orthophotos to ordinary users through Web
distribution as a means to extend and promote the use of geospatial data in a wide area as
mentioned above.

The following geospatial data is available from the Geoportal System:

v' Orthophotos;
v Raster topographic maps (1:50,000) created from paper maps; and
v' DTM created from orthophotos.

The outputs of this project, digital topographic maps (1:50,000), will also be made available
from this Geoportal System.
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This geospatial data will be stored and managed in the disk storage in the ALRC Office.
Required data will be converted to the format of the database used by the Geoportal System and
stored in the server of the system. The Geospatial System extracts geospatial data from this
database and delivers it to a user (Figure 54).

Internet
Browsing
Shapefile :> Spatial Database
Orthophoto GeoTiff |:> WMS / WFS
Export
Disk Storage Geoportal Server % Mobile
ALRC Office e-Government Center Users
Figure 54 Flow of geospatial data

(2) Functions of the Geoportal System

The Geoportal System provides its users with features including browsing, sharing, editing
and analysis of geospatial data. Its main functions include:

user management;

printing map images;

distance and area measurement;
editing layers;

map data query (import/export);
data publishing using WMS/WFS;
routing; and

AN N N N N N N

mobile access from smartphones.

The Geoportal operated by ALRC provides these functions at present.

Figure 55 shows the Web page of “geoportal.md.” These functions are provided through the
Geo-portal served by ALRC. Registered users can be benefit from those services upon clicking
icons linked to favorite functions on the screen of the Geo-portal free of charge.
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Figure 55 An example of icons with functions to use data services on the screen of the
Geoportal

4-2.  Problems in Supply of Data and Sound Data Distribution

4-2-1. Technical Problems in Distributing Large Amounts of Data

The Geoportal system in operation is a data distribution system on the Web developed for the
distribution of orthophotos in the orthophoto project assisted by Norway. The functions in the
system are still being expanded and new data for distribution is still being added to the system.
The current state and components of the system are described in the following.

This geoportal system is constructed on the Linux operating system using open-source
software.
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Web Server Mapping Platform Map Database
Apache MapServer, OpenLayers PostGIS
Giscuit GeoTiff
Operating System : Ubuntu Server 10.04 LTS
Figure 56 Components of the system
Table 16 Specifications of the Hardware of the Geoportal System
Server in use New server
Type Lenovo ThinkCentre M58p HP ProLiant DL180
CPU Core2Quad 2.66GHz Xeon E5620 (2.40GHz) x 2
Memory 6GB 8GB
HDD 1TB x 4 (RAID10) 2TB x 4 (RAID10)

The original plan was to use the server currently in use at the e-Government Center located at
a different place from ALRC for the distribution of the output data of the Study, geospatial data
(1:50,000 digital topographic data). However, it was revealed later that the capacity of the
server installed in the center was too small to handle the new output, the GIS data. Therefore,
it was decided that a new server was to be installed as part of this project.

This new server will be installed and operated in the e-Government Center as with the
existing one. It shall have a larger capacity disk, faster CPU and more memory than the
existing one in order to accommodate the new geospatial data to be added.

4-2-2. Prospects for the Dissemination and Promotion of the Use of Geospatial Data in
Future

ALRC has decided to connect its geospatial data to INSPIRE (Infrastructure for Spatial
Information in Europe) in accordance with a policy of the government and has been making
preparation for the connection. INSPIRE is a mechanism aiming at integration and sharing of
map and spatial information in the EU Area which is expected to be used in transborder disaster
management and for solving transboundary environmental problems.

Creation of geospatial data and reconstruction of the Geoportal System will be required to
make the system compatible with INSPIRE. The major requirements include the following:
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A.  Conformity to the Implementing Rules shall be required for the following:
Metadata

Data Specifications

Network Services

Data and Services Sharing

a > D oRE

Monitoring and Reporting

The Data Specifications are the provisions on geospatial data. They are classified into 34
themes in INSPIRE. As the Implementing Rules specify required items and specifications for
each theme, geospatial data of Moldova will have to conform to the requirements.

B.  Geospatial data shall be compatible with that of neighboring countries, as there is
the need to match geospatial data of rivers, roads and railways crossing national
boundaries at the boundaries to make geospatial data seamless in the EU Zone.

The developer of the Geoportal System in use has confirmed that the current system can be
modified to be compatible with INSPIRE.

Meanwhile, ALRC wishes to replace the Geoportal System currently in use with a new
geoportal system based on ArcGIS as a measure to make its system compliant with international
standards such as ISO and INSPRIRE. Such replacement will require a study on the cost of
introducing the new system and assistance to engineers.

References: Software composing the Geoportal system
The main open-source software packages used in the system are:

v Operating system : Ubuntu Server 10.04 LTS;
v Database : PostgreSQL + PostGIS;
v" Web Server : Apache web server; and

v Mapping system: Giscuit, MapServer, OpenLayers.

Giscuit (http://giscuit.com/) is software which forms the foundation for open-source Web
mapping. Giscuit is compliant with the standards of the Open Geospatial Consortium (OGC,
http://www.opengeospatial.org/), an organization which standardizes technologies related to
geographic information systems. Therefore, Giscuit supports the data interfaces of the OGC,
including WMS, WFS, WMC, KML and GML.
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4-2-3.  Problems in the Management and Operation of the Geoportal System

ALRC is still trying to promote and extend use of geographic information to the public by
improving the geoportal for the distribution of geospatial data consisting of ortho data and
topographic map data on the Web. However, ALRC has no expert responsible for designing a
data distribution system and technical maintenance of the system. The Geoportal system in
operation is mostly managed and operated by two staff members. A full-time worker of ALRC
is responsible for the management of the geospatial data and system administration, while an
outsourced local consultant is taking charge of system development and maintenance. ALRC
pays 4,000 euros a year to the consultant for his/her service as a necessary expense. ALRC
always have trouble finding budget to pay the expense. ALRC depends on outsourcing for the
establishment of a new geoportal with a new data distribution system. ALRC cannot be
considered to have a financially and technically stable foundation for the reasons mentioned
above.

Establishment of an independent system for the management and maintenance of the
geospatial data system is urgently required in order for ALRC to respond to users with a wide
variety of individual needs.

The distribution of topographic map data is being provided free of charge at present. However,
if the costs of maintaining the system including the payment to the consultant mentioned above
are taken into consideration, the operating costs of ALRC will increase. Such an increase will be
a financial burden, which hinders establishment of sound operation of the organization and
investment in new technologies. ALRC is considering charging fees for the provision of some
types of data in future. Establishment of a sound financial foundation will be a significant
future task for ALRC. A study on distribution of data with fees, which are decided on the basis
of appropriate cost calculation, and introduction of independent accounting systems to some
departments are among the measures to establish such foundation.
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Release Monitoring
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Management
Development Design
ALRC staff members
Release Feedback
Management of
Geoportal system the geospatial
data
Staff members at local Update Planning
companies F
Figure 57 Conceptual diagram of the operation and management of the Geoportal for

data distribution
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5. Recommendation

5-1. The challenge to face

ALRC, the main counterpart, is composed of four departments including the Administrative
Department. The main duty of these departments is technical supervision of geodetic surveys
and map creation. The actual technical work is implemented by four state enterprises,
including INGEOCAD which supervises the work. Personnel of ALRC are engaged in
accuracy control, operational management and establishment of operating procedures. In this
sense, they are considered to be performing the duty of management engineers who need to
have highly-sophisticated knowledge and experience. At present, while ALRC has many staff
members who are generally classified as administrative workers, it has very few middle-level
engineers who are engaged in the actual work of surveys and map creation.
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Organizational Structure of the ALRC (November, 2012)

Moldova has achieved great success in organizing land information, creation of cadastres for
land property management and creation of orthophotos for national land protection and
management with assistance from donors, such as the World Bank and Norway, since its
independence from the former Soviet Union in 1991. However, it is behind the neighboring
countries and countries in Europe in the areas of geographic information technology, mapping
and photogrammetry.
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The implementation of the Study has brought the latest technologies and equipment for map
creation to Moldova. From now on, the Moldovan side will have to use such tangible and
intangible assets to update geospatial data and to improve, expand and reform organizational
structure including staff composition so that new maps can be created without external
assistance.

The implementation of this project has also enabled the launch of the “New Geoportal,” a
data delivery system from the GIS database using the e-Government Center, for further
reinforcement of efforts for the promotion and extension of the use of the data created in the
Study.

5-2.  Recommendation

Establishment of a System for the Use of Geographic Information as an Essential Tool for
the Realization of National Strategies

The digitization of the geospatial data of the land of Moldova achieved in the Study will
contribute significantly to accurate planning in a short time of the measures for the land
conservation and national development, including urban planning, development of road and
transport networks, measures against meteorological disasters, disaster prevention measures,
cadastre management, agricultural measures, forest conservation and conservation of the natural
environment. It will be essential to use the digitized GIS data as a tool to support
decision-making on policies, in particular. It will be necessary to realize the following
measures intended for promotion of use and application of the output data quickly.

1. Upgrading of the geoportal so that it ensures quick access to the GIS database
Conformation of the data created in the study to the European standards (INSPIRE) for
technical integration of the data at the international level after the establishment of GIS
and enactment and amendment of laws required for the conformation

3. Establishment of NSDI, one of the national development strategies of Moldova, in the
near future

Partial Reorganization and Modernization of the Administration Concerning Surveys and
Mapping in Moldova

The state enterprises and ALRC are independent organizations performing separate functions
at present. However, their technical levels do not satisfy the international standards for map
creation organizations. The state enterprises have capacity to use new technologies for digital
mapping for large-scale topographic and cadastral maps because they have young and relatively
competent mapping and survey engineers. The Team recommends that the Moldovan side
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conducts a study on the standards for the new organizational design which can fully respond to
technical requests for digital mapping from both inside and outside the country and
administrative needs by incorporating the technical capacity mentioned above into the
implementation system in the national administration on map creation and use, restructuring the
existing organization of ALRC and developing a legal system. The team recommends that the
Moldovan side make efforts to reform ALRC to an organization providing geospatial data
services which deserves to be a member of the e-Government which is advocated by the
Government of Moldova.

Establishment of a Sound Fiscal Base ALRC

The topographic map data are distributed from the Geoportal free of charge at present.
However, the inclusion of the new geospatial data in the distribution service is expected to
increase the operating costs of the service. Therefore, the Team recommends that ALRC
introduces a fee-charging data distribution system applicable to certain types of data and
services with the fees decided on the basis of appropriately calculated costs and an independent
accounting system to the Service Department for the establishment of a sound fiscal base.

To Bear a Role of an Opinion Leader

At present, neither ALRC nor INGEOCAD can serve as an opinion leader in the NGIS
Committee sufficiently, because neither has sufficient human resources or equipment in GIS
technology. Therefore, the Team hopes for upgrading of the level of technical advice and other
services provided by the council by establishing its secretariat in the new organization to be
created and assigning experts to the secretariat to provide those services.

Table 17 List of NGIS members

Member Affiliation

SCOLA Dona vice-minister of Information Technologies and Communications,
chairman of the Council

GHILAS Anatolie director general of the Agency for Land Relations and Cadastre,
vice —chairman of the Council

OVDII Maria head of Geodesy, Cartography and GIS Department, Agency for
Land Relations and Cadastre, secretary of the Council

GHERASIM Boris vice- minister of transport and road infrastructure

SAINCIUC Sergiu vice- minister of labor, social protection and family

POSTICA Gheorghe vice- minister of culture

JURAVELI Andrei director of the Agency for Geology and Mineral Resources,
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Member

Affiliation

Ministry of Environment

CRIGAN Stefan

deputy general director of the Agency for Land Relations and
Cadastre

PLESCAElina

prime-vice-director of State Hydrometeorological Service, Ministry
of Environment

VALCOV Vitalie

deputy general director of National Bureau of Statistics

VIERU Mihai

vice-chairman of the Academy of Sciences of Moldova

STIRODOEV Ghenadie

chief of the laboratory of the Institute of Ecology and Geography,
Academy of Sciences of Moldova

GOZUN Alexandru

director of General Division for Business Environment

Development, Ministry of Economy

BINZARU Valerian

chief of Capital Investments and National Economy Financial
Division, Ministry of Finance

ROTARU Oleg director of the Department for Projects and Services Management,
of the State Enterprise “CRIS “REGISTRU”, Ministry of
Information Technologies and Communications

GOLUS lurie director of the Department of Information Systems of the State
Enterprise “CRIS “REGISTRU”, Ministry of Information
Technologies and Communications

SARPAC Grigorie vice chief of the Department of Pre-project Research Systems of the
State Enterprise “CRIS “REGISTRU”, Ministry of Information
Technologies and Communications

MUNTEANU Serghei  |chief of Architecture and Urbanism Division, Ministry of Regional
Development and Construction

GUTU Vladimir adviser of Land Resources and Land Improvement Division,

Ministry of Agriculture and Food Industry

VOLOSATII Silvia

principal adviser in Department of Capital Investments and State
Property Management, Ministry of Healthcare

LUPAN Alexandru

chief of Execution Control Department of General Division of
Policy Analysis, Monitoring and Evaluation, Ministry of Internal
Affairs

NIGAI Ghenadie

interim chief of Topogeodetic Service of National Army, Land Force
Command, Ministry of Defense

STRATUTA Radu

chief of Legal Department, Ministry of Youth and Sports

CEBANU Alexandru

chief of Sate Inspectorate for Geodetic, Technical and Regime
Supervision, Agency for Land Relations and Cadastre
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Member

Affiliation

NICOLAESCO Cristina

chief of Cadastre and Real estate Valuation Division, Agency for
Land Relations and Cadastre

MOCANU Cornelia

adviser, Policy Analysis, Monitoring and Evaluation Service,
Agency for Land Relations and Cadastre

NAGORNEAC Serghei

director of State Enterprise Institute of Geodesy, Technical
Pamphlets and Cadastre “INGEOCAD”, Agency for Land Relations
and Cadastre

GINJU Valeriu

vice-director of State Enterprise “Cadastru”, Agency for Land
Relations and Cadastre

RADOV Alexandru

chief of Information Technologies Group of the State Enterprise
“Institute for Projection for the Territorial Organization”, Agency
for Land Relations and Cadastre

GRAUR Alexandru

chief of Cadastral works and Geodesy Department of the State
Enterprise “Soil Protection and Land Improvement”, Agency for
Land Relations and Cadastre

CHIRILOVICI Serghei

vice-director of the State Enterprise “ACVAPROIECT”, Ministry of
Environment

MAZURENCO
Alexandr

vice chief of Regime Activities and Boundary Representative
Department, Division of State Boundary Supervision, Border
Service

ROTARU Petru

chief of the Forest Fund, Guard and Protection Division, Agency
“MOLDSILVA”

CRACIUN Nicolae

vice-director, chief of Land Division, Architecture, Urbanism and
Land Relations General Division, City Council Chisinau

DILAN Vitalie

chief of “Geographic Information Systems” Laboratory, State
University from Tiraspol

CEPOI Eugeniu

university lecturer, Department of Geodesy, Cadastre and

Geotechniques, Technical University of Moldova

HRISTEV Elena

CEO, State Enterprise “Trimetrica”
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The JICA Study Team (hereinafter referred to as “the Team”) headed by Mr. Hisashi ORI visited the
republic of Moldova from 31 January, 2011 in order to carry out Project for Creation of Database for Base
Map for Development of National Spatial Data Infrastructure in the epublic of Moldova (hereinafter
referred to as” the Study”). The Team had an occasion for the meetings to explain the project details
based on the Inception Report of the Study to the staff of ALRC. As a result of discussions held after the
explanation, the Inception Report was accepted by AL C. The points we discussed and agreed on are as
follows;

The attendant list is attached in Appendix-1a,b.
cce n ot e tio e or

The Team explained the crucial issues shown hereunder that should be taken into account for successful
implementation of the Study. ALRC understood the points that are stressed in the presentation of the

Inception Report and agreed to the all.

1. Highlighting of overall objectives;
2. The importance of skills for creating a medium scale topographic map (1/50000);
3. Encouraging wide utilization by data dissemination;
4. The methodology used while project implementation
5. Importance of Technology Transfer;
The need of organization of a Steering Committee;
7. Involving local ministries, agencies, universities, institutes etc. in the seminar

8. Rigorous selection of the counterpart participants.

2. Undertaking a er
The eam confirmed the followings as undertaking matter of ALR .

(1) To provide counterpart personnel from Headquarter of ALRC and subordinate bodies to be
involved in the Technology Transfer in response to the request of the Team( refer to Annex-2).

(2) To provide necessary existing topographic maps, digital aerial photographic data, results of aerial
triangulation and observation data of ground control points for the study area.

(3) To provide all necessary existing data for mapping such as boundary data and whatsoever to be
needed after a series of discussion on map symbols.

3. etup t e teeri T oee
Both sides agreed to launch a Steering Committee consisting of the members of the concerned ministries,



agency, university and related institutes for the purpose of facilitating data dissemination. ALRC

promised to select appropriate personnel as the members from the above organizations.

Ho ° s mnara dw ksh p
The Team proposed the first seminar to be held on 18" February, 2011 in accordance with tentative
program shown below. ALRC accepted this proposal and agreed to make an announcement to call for

attendance from all part of oldova

pening address
Greeting from Director of ALRC
utline of the Study
Introduction of data expected in the Stu y

Launching Steering ommittee

[ TN ) BN SR NI

Closing remarks

rinil o co tatin out
As for the contractor who is eligible to be invited to tender for the contract, the Team explained the basic
policy and principle of tender invitation citing that only private sector has a right to become contractor.

ALRC ad nitted its rule for contracting the field surveys.

A eas ectio f a pi atel ite m ge
Both sides agreed to make an observation tour to verify the areas whether o- not to be updated by the
newest imagery. The Team requested ALRC to determine the areas to be chosen considering the result of

the verification.

7 Prer tof Steiel aes

Concerning the timing of purchase of satellite images, ALRC strongly requested to amend the schedule
of the procurement in the work flow at page 3-2 from July to between April and May, 2011 so that ALRC
can make necessary preparations to work on preparatory works themselves over the Dniester region during
the technical assistance from the Team is available. In addition, ALRC asked the Team to purchase the
satellite images taken during arch to April as well that is deemed to be the most optimum for
photo-interpretation.

The Team promised to convey the above request an requirement to JICA headquarter so that those

requests could be accepted.

8. ai o rl

The Team was asked what if the quality control can be made by the Team or other executed organization.
ALRC and the Team reached mutual consent that both sides will continuously discuss this matter to
perform attaining required quality of the results. ALRC therefore agreed that both sides share any

references to realize preferable quality control and will decide final specification for the execution until

hon



beginning of the next term (around between May and June,2011).

e de-i itaion
The Team explained that the tender invitation should be made to all eligible consultancies under the
name of JICA Study Team by the timc next session starting on May, 2011. ALRC understood that qualified
company as a contractor would be chosen from among bidders to the tender taking their technical

proposals into consideration.
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The JICA Study Team (hereinafter referred to as “the Team’™) headed by Mr. Hisashi MORI
visited Republic of Moldova from 31 January, 2011 in order to carry out Project for Creation of
Database for Base Map for Development of National Spatial Data Infrastructure in the Republic
of Moldova (hereinafter referred to as “the Study™). Agency of Land Relations and Cadastre
(heremafter referred to as “ALRC™Y} 15 a counterpart of the Team,

During the stay in this session, ALRC and the Team held technical mcetings scveral times, and
mutually agreed upon the specifications of the products and remaining issucs mentioned below,

The crucial issues discussed and decided are as follows:

1. About the symbolization for the 1:50,000-scale topographic maps

Contents of the discussion can be summarized as shown below.

1. Confirmation on the specification of the map symbols that was handed to the ALRC in
advance.
2. Confirmation of the results examined by Study Team.

Annotation

Lol

4. Marginal Information and Legend

Each issue mentioned above was discussed and agreed in the following manners;

For | and 2:
Both, the ALRC and the Team, have confirmed that either we will adopt or not each symbol
and whether or not integrations in case of similarity are necessarily. Definitions of map

symbols were also confirmed to mutual understanding,

As of 17 I'ebruary 2011 the article was revised 15 follows

Symbols to be added
Name of Symbol

¢  (Geodetic points on churches



T
Annotation of highways with more than 2 lanes per | 105,106.107.108

section, highways with more than 2 lanes with improved
covering, motorways with covering and motorways
without covering.

s Annotation of area for output of minerals by opencut | 40
operation (Quarries)
= (1l gas and other wells with derricks and its annotation | 44
e  Annotation of O1l, gas and other wells without derricks 45
*  Wind power station 48-1
¢  Annotation of television tower’s height 53
e  Simple tower (watch tower, ete) 58
e Bee gardens | 63
e ILinclosures for the cattle 64
*  Woodman houses and its annotation 65
e Sinagogas 68-1
¢  Monuments, statues, common graves and separate graves | 73
o Electric transmission lines of 14m and over in height on | 79
metal and iron concrete posts
. Electr;:_tra;smissi:m line_closely running 3 80
¢ Annotation of gas pipelines (surface, underground, | 82
subwater) and its annotation
¢  Annotation of oil or gas pipelines closely running 83
*  Annotation of oil and gas pipelines closely running 84
o Narrow-gauge lines and stations on them 93
* Stations and double tracks, platforms . 97
o Loading/u nloading_p_latforms | 98
s Annotation of height of trestle, embankment and cuttings [ 100
e Bed of dismantled railways 101
¢ Railways under construction ] 102

e Embankments, cuttings and slopes for roads 116

¢ Road number 120

s  Annotation of height of steep and cliff, beach barriers and | 133
other ridges

e Annotation of waterfalls and rapids 137

s Beginning of regular navigation 138

s  Specifications of rivers and canals 141

/ot




e Annotation of width of dry ditches 152
o Fords 153
s  Transportation for rivers 154
e Specifications of bridges 163
*  Revetment canal bank slopes 165
| + Annotation of dams 167
* Annotation of dikes - 170
s+ Area of overflow during the rainy seasons 174
e  Wells and its annotation 179
¢  Concrete wells with mechanical elevation system 182
¢ Fountaing | 189
T Separate islands and above-water rocks 197
¢ Lights 204
s  Permanent marks of the coastal alarm, reference marks 205
o Lighting buoys 207
o Tics in order to express terrain direction (contour) 213
L—.“— Annotation of height of pits, hills and hillock 222
| « Coastal, historical swells etc. not represented by contour | 223
lines
| + Annotation of height and depth of gorges and | 236
water-eroded areas
¢ Annotation of height of slopes and scohd benches on “237
terraced slope sections
| o Anno_tation of dominant species of tree in the forest 240
» Annotation of height of range of trees and protective | 241
afforestation
e Small spaces of the dense forest 242
e Isolated groves (reference marks} 243
A e e R 245
[«  Nursery forests and young trees plant_ing 248
E Cut forests 251
. aut line in the forest 252
s Bush species R 255
» Berry gardens, fruit-berry orchards 263
* Annotation of plantation of industrial crops 265




Meadow grass
Mound sands
Sparse growth of trees with bushes and meadow gra

Boundaries of regions

Symbols to be excluded

Salt exploitation (Quarries)

Subway station
Aqueducts

Sea ferries
Passes, their spot height and du
Rock-remains

Dike and range of narrow rocky steeps

Surface with mounds

Symbols to be revised

Radio station and television cnters

Airport

Railway stations

Vine yards, fruit and citrus orchards with vine yards

Impassible and almost impassible swamps and their vegetation

103
172
190
203
219
220

55

96

262
271
289
291



For3:  Annotation

Since annotations on the map shall be expressed in Romanian and English, ALRC is
responsible for conducting creation and checking of the annotations.

During the period of field verifications, investigations shall be made to collect necessary
information for putting the annotation. And some necessary data shall be provided by organs

concerned through ALRC.

For4:  Marginal Information and Legend

As existing map has no legend the Team confirmed whether or not that information is
necessary. The Team witl design legends originally so that ALRC might be able to evaluate
them when a sample map with the legends is given to ALRC.

According to our agrcemcnt it is possible to make an amendment of the symbols while
fulfilling the field verification and digitizing the map data even though we have decided to adopt
or reject the symbols, We, therefore, agreed that the final symbols will be decided upon
completion of all the works.

A final specification of symbols for the 1:50,000-scale topographic maps shall be prepared in

English by the Team.

Others:

Concerning the code number of each symbol. the Team will prepare its list {draft} in Japan
referring  to the line map feature table for [ 5.000 which is to be provided by ALRC 1 hli
be sent by e-mail to ALRC and its contents shall be confirmed by ALRC.

ALRC agreed to verify the contents upon receipt of the draft that shall be furnished by the

Team thru e-mail

As for the specification for digital topographic data acquisition, the Team will prepare it in Japan
referring to the symbol specification by USSR and to documents concerned as well. 1t shall be

sent via e-mail to ALRC so that ALRC will be able to confirm its contents.
Notes
The above spectfications shall be improved under an agreement between ALRC and

the Team, if some difficulties or incoherence on the product processing confront in the

middle of processing,



2. Quality control

The Study Team handed out the “ Survey Operational Manual of JICA for Naticnal
Base Map “authorized by JICA” of which norm will give the ground to go through the
quality control of the data. ALRC confirmed the contents with sample formats to fill in
and agreed to its appliance to the quality control unless it will cause inconvenience in

the work.

3. Determination of the areas to be revised by Satellite Imagery

ALRC proposed the area for revising information based on satellite imagery
delimiting its map sheets shown in Appendix-2. In response to the request, the Team
admitted to use satellite images for this purpose with a use of ALOS in principle.

Meantime apart from the revision of information, ALLRC showed a desire to have full
coverage of satellite imagery over the whole country, because consolidation of
agricultural land tends to spread to all over the rural areas more prominently. . The
Study Team committed to consult this matter with JICA headquarters after getting
back to Japan. .

4 . Optimum equipment to be used in the Study

In response to a submission of equipment list that was required from ALRC side,
ALRC elaborated on their models, types and functions and consequently asked the
possibility of alternating some of proposed equipment hike digital photogrammetric
system and /for GIS software with other equipment which ALRC realistically need in
their work.

ALRC explained faithfully the reason for their proposal that is due to economize the
expense and install more crucial equipment which meets the Agency’s missions,

The Team replied to the request by committing to transfer their request to JICA

headquarters to reconsider.
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Mr. Vasile Grama
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Appendix 1-a

Attendant list

JICA Study Team

General Director. ALRC
Vice General Director, ALRC
Head of Department Geodesy. Mapping &GIS,

Specialist of National Geospatial Data Fund

Team Leader
Study Coordinator
Supervisor of GIS and Mapping

Supervisor of Map Symbolization



List of participants

Appendix 1-b

Discussion on map symbolization

Name Section Title
| Ovdii Maria - ALRC Head of Department Geodesy,
Mapping & GIS
Rudenco Tamara ALRC National Geospatial Data
Fund
Mihov Vladimir ALRC Department Geodesy, Mapping
& GIS
Danii Ivan ALRC Department Geodesy, Mapping
& GIS
Mocreac Octavian ALRC Land and Real Estate
Cadastre Direction
Gorincioi Sergiu ALRC Supplemental Analysis,
Monitering and Evaluation
Pascaru Leonid ALRC Land and Real Estate
Cadastre Direction
Cebanu Alexandr ALRC State Inspecterate
Eremia Ion ALRC Department Geodesy, Mapping |
’ & GIS
Paharicov Igor INGEOCAD ' Head of Department .
geo-information system :
Nagorneac Constantin | INGEOCAD Enginecer  of  Department |
geo-information system
Hisashi Mori JICA Study Team Team leader / Quality d(;ntrol |
Hitoshi Yamaga JICA Study Team Digital compilation and Map

symbelization

Akihiro Sugita

JICA Study Team

database

Data structurization and GIS

Appendix 2



Appendix—2

ALRC requests for satellite imagery
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Appendix 3

Specifications of symbolization

for the 1:50,000-scale topographic maps



Provisional version II 21th December 2011

il

SYMBOLS S ECI ICATIONS
OF
1:50 000 SCAL MAP
OF
REP BLIC OF MOLDOVA



TEM| No. Name e Featute iype Code | Remarks Old Symbol New Symbel Descriplion
Mational Geodelic points Centrol Point Paint accepted Y
1 K916
Jrax necessan fo offer dus duta fom ALRC
Electrical Nationai Geodetic points | Contral Point Point
1-1 accepted E’ 0.8
) Tt is ieceasany tu offer dos data fromm JLRC
National Geodetic points Contro! Point Point
2 | en mountains accepted 2599,7
It i3 perrasary To offer #oa data freem ALRC
. . - Conlrol Point Point
3 Geodetic points on buildings acceplad - — =
ft s ecesseny io offr Hus ddata from ALRC
. . j int
4 | Geodetic paints an churches Control Paint Foin accapted a b
+ Lk
i 15 mecesnanY io affer this ales from ALKC
o -
£ Survey network peints Cantrol Paint Point
g | 5 accepted ol R
E J 15 necesaury do affer tix it from ALRC
[+
3 Survey network points on mountains | Control Point Point
[ accepted 1255
1 4s weceasory: to affer this deta from ALRC
Mational bench marks Gonirol Point Point 71.9 ——-
- accepted _71'5 TTTeris
" i3 neceasney to affer Uns deta frome AL
i ) Conirol Point Point
8 Astronomical painis accepted & wcmp.
Ft it meceasney in affer taa deto fron: ALRC
Houses, buildings Buiktings and a Poinl ) . Dnwelling housas and nol inhabiled houses in estates. seillements
g g Fleside?\lial Districls :ir;;eguk“\g%;:r:gum - - a . h wal:'; unsyslemalic buildings, and separalely located buildings as
» Palygon pnified or changed o= 0 4 S T - wall
aciual size. - Minimum Size Acwal Siza
en o Buildin . accepted Wien a building scale which shorl side of length is Ienger Ihan imm,
Remarkable fire-proof buildings Rglsk;agr‘\?laalngistricts a Point P a b it i5 drawn to actual size (scala siza)
10 x .
@ b Polygon Mnimum Slze  Actual Size
a
g Buildings and a Point
o 10-1 Schools Residential Districts a b
P
g b Polygon o isiK. -
2
S . o o ton, - 0T,
Hospitals
§' 10-2 P Minimum Size Actual Size
£
a
Buildings and i Noi1 is unified with
Separately lccated yards Rasidsniial Districls Paint No.9 of a. 5
11
Ruined and half-ruined buildings | Buildings and a Point acceptad
12 Residentlal Districts a\ e
b Palygon 18 Actual Size

Minimum Sz




TEM

Buildings and Other Structures

No.

Name

Thernalic layer Fealura type Code Remarks QOld Symbol Naw Symbol Description
Permanent stayings of yurlas, fents etc. excluded
13 =
Closely Buitt-on Estates with Predominance| Buildi accapted 1 2 1) in large cilies: 2} in other setiaments; In case of large cities,
aof F.‘reh."pmf Buikdings ' E:g;:%?i;ngislricls 1 Potygon itis drarwn by syrmdol 1%, Inside are shown only impartani buidings.
14 o
2 Polygon E
| W N}
Closely Built-on Estates with Predominance . d 1 2
i i Buildings and 1 Polygon acceple ]
15 of Non-Fire-Proof buiidings Residential Districts |
2 Polygon t |
Closely Built-on Parts of Estates, Reads } Polygon accepted 1 1) achial with of strosts;
Streets ; R 2) main and hoad streals:
18 2 Ling 2 momom—s '_‘;_:' 3) other streels and passages:
3 Line
Scatterad buildings or raraly built up estatas| Buildings and Folygon acceptad
17 in ¢itias and other settiernents Resklential Districts |l -
e u
istri i i i Palygaon Ne.18 symbols(excapt
Districts of new housing construction E:i?ér;%i :Ingismc:s yg road) arm unihiod il - J—
18 No.17 g,
Districts of new industrial construction| Buildings and Pelygan No. 15 symbiols (excapt
& Rasdential Districts raiway} arg unilied with it ko
19 Np.17, —_— comy
[
Wracked and half-wracked eslates | Buildings and Pofygan accepled
Residentiat Districts
20
Qverbridges for traffic on streets excluded
21 net applicable at 1:50 000
Underground passages excluded
22 ’--‘%—-1
y excluded
Not tratfic passable parts of streets
23 not applicable at 1:50 000
Suburban setllement estates with [ots | gyidings and Polygon accepted - m_
24 of trees Residential Dislricts E X “

Sty




TEM

Buildings and Other Struciures

Nao. MName Themalic layer Featura type Code Remarks QOld Symbo} New Symboi Descriplion
Example for map expression
25
Exampla for map exprassion
26
Example for map expression
27
Example for map expression
28
Example for map expression
29
Example for map expression
30
Example for map expression
31
Exarmple for map expression
32
Example for map expression
33
Example for map expressicn
34
Example for map expression
35
Plant, faclory chimneys and other accepted vailh height value
ag | PPes 168 23~ I'sd




ITEM

Buildings and Other Slruclwes

No.

Name

Thematic layer

Feature typa

Code Remarks Ol Symbol New Symbol Deseription
Plants, factories, mills with chimneys | Buildings and a Point accepled
and other pipes Residential Districts ? I b
37 K] =.
b Polygon M mum Size Actual Sizg
Faciories, plants and mills witheut Buildings and a Point accepled b
pipes Rasidential Districls a
38 (WD el K025
b Polygon Wanemum Sizo Actupl Size
Entrance o mines and adits Open Areas I Point accepted
3g 1) operaling; 2) inoperating: 1 2
2 Paint ES b
Areas for out put of minerals by Open Araas a Line accapled
opeancut operation (Quarrias) a b Kt b
40 b Line <« e ' _/ue(
Minimumn Size Actual Sizo . " “Eg ¥
Miremum Size Actual Sizg
Kl e
I
Wasie heaps, rock dumps axcludad a b
41 s @
Minimum Sie bl Siza
Salt exploitation (Quarries) Opan Areas a Point exchudad a B
42 -
a :
Qon Hinimum Stz Acw Lz
Peatary Open Ateas a FPoint excluded
43 a ‘55 B
b Polygon Maizrum Size Actual Size
0Oil, gas and other wells with Other Constructions  Point accepted
derricks
44 A é nedim
Oil,gas and other wells without Other Constructions  Point accepled
derricks
45
Fuel stores and gas holders Other Gonstructions  Paint acceplad
46 -
e " Buildings and Point accepled
Petral pumps and filling stations Hesida?\tial Districis °
47
04
N " . f Buid: f lalions he watien F3C
Electric power stalions Buiidings and a Point accepted fmy e b AWAISE® a b B B S o /P3¢
fesiceriial Dislricts [f.. o 724 [Buidings of heating powar slalions are put on the anotabon 734/
48 b Palygon —mr Actual 'Slzgpsr
rac rac prac
Wind power stations )r Y Buikd:rgys o wind powier slalions are put on 1he annolation
a
48-1 . °

T L

Actual Size

Va4




ITEM

Buildings and Other Slruclures

Na.

Name

Thematic layer

Faature type

Code

Remarks Old Symbol Naw Symbol Description
Eleciric power slations Buildings and Point No.49-a are accepted. b When aclual size Elactric power statiens, refer to No.48,
49 Residential Districts Noi.lfd-b Ttglrﬂ T:C are a e w
un . a-cm. Le g
with No. b a " Va0
Finimum Size Actual Slze
Cooling towers Cther Conslructions  Point accepled
a b
50 : .
Actual Size
Electric power substations Buidings and a Point accepted 2 Dcomellar
(transformer and converier) Residential Districts st gubgzation
51 b Polygon
a
—
transfol
¢ Polygen brg:s rmar
Radio stations and televisicn centers | Othar Constructions  Point accepted
52 I
Television towers Other Consliruclions  Paint acoeptad
53 UE)
Television, radio, radio relay aerial Other Constructions  Point accepled
54 | masts
In
i Other Construgtions  Point accepted
Airports
. —®
Areas for landing Other Constructions Poinl accepted
56 N
Capital structures of Tower Typa Cther Consiructions  Point accapted
57 (water towers, elc.) ¢
Kannmivibie coopyaesna Gatueiiio-
10 T (Bonomanopbie Ganni 1 T.0.)
Simpie lowers (watchtowers, etc.) accepled
58 )
Water Mills ang Saw Mills Other Constructions  Point accepted
59
ped
1}Wind mills; 2)Wind engines excluded
60 1 2
X ¥




fTEM

Buildings and Cther Structures

No. Name Themalc layer Feature type Code Remarks Okd Symbol New Symbol Description
Remarkable lime charcoal kilns Buikdings and Point accepted
Residantial Districts
61 A e,
Green houses, hot houses, hot beds Buildings and Point accepted Anangement is 25 on the actual ground.
Residantial Districis —_
62 = NEEL e
E p
Bee gardens Buildings and Point accepied
g Residential Districts
B3 D]
Enclosures for the cattle Buikdings and a Point accepled
Residential Districts a b
64 D TG
b Polygen Minimum Sizd  Actun) Size
Buiklings and Poinit accepted
65 Woodman houses Residential Districts.
- fecn
Telegraph, radiotelegraph offices and exciuded
bureaus, telephcne exchanges
B6 I
: ; Buildings and Point
Metecrclogical Stations Residential Districts accepied
B7 T
i et Evan A tha church has big building, (he symbols are not put in
Churches Buildings and & Paint accept it iq building, tha sy B
Residential Districts a 2_ The inside.
°8 .
b Polygon Mnimum Size
Aclual Size
Sinagogas Buildings and a Point accepisd b Even Il the $inagoga has big buikiing. e symbols are not put in
Rasidantial Districts a & tha inside.
o1 % o
b Palygen Minimum Size
Actual Sizg
Mosques excluded
a 0 b
69 e O
tAnimum Siza Tsizg
Buddhistic and other temples and excluded a Y
70 pagedas £
Muymum Size Actual Size
1)Chapels; Z)mazars, suburgans, excludad
obos and suchike 1 2
7 s 8
Remarkable sialues and monuments | Other Constructions  Point accepted
72 # 8

N
7




ITEM| Mo. Name Themaiic layer Feature type Coda Remarks Old Symbol New Symbol Description
Monumenis, slatues, common graves, and | Other Construciions Paint accepted
separale graves
73
g i
2
g Cemeteries Open Areas a Point accepted
5 | 74 P b
g b Polygon PN
.
‘g’ Minimum Sizo Actual Size
=
o
Burial grounds cf the catie Cpen Areas a Point accepted a ° xom
75 o
b Polygon Yiwumum Size Actual Sizo
Communicalion lings (telaphana, telegr- | Utilities Ling acceplad
76 aph,broadcasting) - . .
e Utilities Ling accerled
Subwater communication cables . . .
77
E‘eﬁ;_.ft'c "3"5""'35'0";'{295 %‘955 than min || jrifilies Line accepled When perver ling is theough out dweling area,
78 ;,g,?w%,n.e m;}:‘ =8 . . — . . it is unnecessary lo represent on map.
Elaciric transmission lines o 14m and over in il i acceptad
height on melal and iron concrate posts Lnilitias Line "
78 15 kB
Elect_ric transmission lines closely Utilities Line accepted 2 - number of elactrc transmission lines
running
80 2013 . CeB
Qil pipelines: 1) surface; Utililies 1Line accepted 1 ' .
§ 81 | 2) underground, subwater;
S 2 Line
8 R 4 —— .
€ — - :
= Gas pipelines: 1) surface; lilities 1 Ling accepted ] a | -~ B | pump
g2 | 2) underground, subwater; 2Line Keunpec o, Kodmpec o,
a Point F] _ 2 e e —a
Qil o gas pipelines, closely Utilities Line accepled 3 - numiber of pipelines
BS runnlng j N(r,‘"ll,
QOil and gas pipe-lines, closely Uiilities Ling accepted 2 - number ol ail pipelines; 1- number of gas pipelines
84 running 2w, 1 21
B




ITEM| No. Name Thematc layer Fealure lype Code Remarks OMd Symbal Naw Symbal Dascription
Invertad siphons on oil and gas Utilities Line accepted
ipelines
85 PIp
el
Chutes to launch the forest and other excluded
materials L
86 f—f—f—f—F—F
Ancient Historical Walls Walls and Ling accepted
Revaimenis
g 87 nnAnAAUILANAIL
5 =
G
z
“3 g
e Stane, brick walls and Metal Fences | walls and Line accepted D
= Revaimants -
88
walls and Revetments for [0t space Walls and Ling accepiod
Revelmsnis
B9
Railways Railways 1 Line accepted —_————
a0 2 —_— 1 - single ine
. —_——
2 Line a e — 2 - double lnes
——
Elactrilied Railwvays: 1) ona-way: excluded 1 2 3
91 2) two-vay; 3) three-way: 4 —iif
. excludad
Mono-Railways
92 — -
Narow-gauge lines and stations on | Raitways Line accepted
- 93 them
a e
z
&
Tram-lines excluded
94 TV
. Railvays Painl accepted 1
Suspension ways
95
2 mm e ————
Railway stations Raitw; Point accopled 1 - In case of the platlorm is on the upside of tha ral.
96 A e L 2 & | 2- Platiorm betweer .
T f—— 0 ———

3 - Cannot recognizad.




No. Name Thematic ayor Feature type Aemarks QOkd Symbol New Symbol Description {lomcneine
1) Stations and double tracks, Raihvays Point Ng.97-1 are accepled.
platforms; 2) block posts; 3) posts at No.B7-2, 3 are excluded. 1 gan 2wy
g7 | secured crossings: S —_——
1) Loading/unloading platforms; 2) line | paiways 2 Li No,98-1are accepled,
98 onds and sida tracks; 3) railway parits i e No.98-2 are acceptad
with big slopes (over 20%); 4) pipes:; and unified with No.104, 1 3 4 =
4 Point No.88-3 are excluded. ~ =
oin No.98-4 are accaplted z
and unitied with No,1586.
i a Point Trunkways are unified ‘ Whan a wnnel length is longer than 1.5mm,
99 Railroad Tunnels and tunnel trunkways | Tunnels with "o ! o u | Mimmom Siza . itiS drawn 10 acual siz (scale size)
B e I ] = pr——— = f—
b Polygon a Achual Sizo
b
; Raitways " Ling NO.100-1 is unified with 1) smbankmant for railvay and its height valua.
£ 100 gﬁgggsbﬂdge& Embankments and o458, ! 1 2 Noasa 4 ¢ 2} cutting for railway and its height valua.
H Walls and 1 Line —_— = — 3
3 Revalments No.100-2 are accapled * Gridge /
2 Lina and tivided as 1, 2. scToRa | 2
Bed of dismantled railways Railways Lina accepled
101
Railways under construclion: Raihvays Line accepted 1 —_—
102 | 1 broad-gauge; 2) narrow-gauge:
—_—— L
Subway stations extluded 1 Undar ground prals of subway ara not expressed on the map.
103 [ I
Raitways siding, depots, turntables, Raihvays Lina accepled Turntable is drawn to scale size whan il is larget thanimm.
104 raitway slations %
Highways with more than two lanes | Roads Line accepted
105 | Per section =75 =
Highways with more than two lanes, fAoads Lina acceptad
108 with improved covering B12]A
w
-
3 _ _ -
T Motorways with covering Roads ing accepisd _ —
61616
107 - 06 {i2}6 =
Motorways without covering Roads Line accepled .
108 (improved country roads) B
—a




10

ITEM

Roeads

No.

Name

Thematic fayer

Foelure lype

Code Remarks Old Symbol New Symbol Description
Motorways with wooden covering exchuded
109 B i —————————
Cart fracks Roads Lina accepled
110
Forest and country roads Roads Line acoepled
111 A
Winter roads excldad
112
T e
. chuded
Caravan roads and paths of animal axece
113 |packs | -
i
B
. . o acgepled
Pedeslrian paths and foot bridges Roads Line P ** foot patn
e “'Line -"_J—_-B_-,—T-_
bridge ~
} 1 Lina Lina weight shall be core- 1) highway;
Roads under consiruction Roads sponded same as 2ach 1 2) motorway with covaring:
115 2Lne road edge. 3) motorway without covering;
3 Ung
. tod 1) embankment 1or road with heighl value:
Embanrkments and cuttings for roads | walls and 1Line aceep 2) cutiing for road with height value;
16 Revetments ot No.116-2 are 1 2 LI 4 3J) slope
ne excluded o T
R
3 Paint 1 / ) a
Tunnels Tunnels Ling T(unllfv!"ays are unified Whan a tunnal length is longer than 1.5mm,
with "b ; s adepex | L it is drawn to actual size (scale size)
117 == e b= | = f—————{m a d =
E Actuzl Srza
Minimum Sizo b
example for interchanges Interchanges are shown by bridge symbols and roads.
Interchanges on motorways on the map expression
118
Auto fransport parking areas on the Road i Ne.119-b is unified with b Puton the annotation .
hidhways and motorways with pavs Point *a", a p P
119 | improved covering e =S _——
Placo Moldovian road number and Eurg road number.
Road numbers accepled
120
4.5x2.0

It i aeceasary to offer thiv date from ALRC
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TEM| No. Name Themalic layer Featute type Code Remarks Old Symbel New Symbel Description
Example for map expression
121
Example for map exprassion
122
Example for map expression
123
Example for map expression
% 124
z
@
[
‘a
& Example for map expression
@
3 1125
o
o
Exarnpls far map expression
126
Exampla for map expression
127
Example for map expression
128
Coastal Ling of seas, rivars, lakes, Hydrography 1 PolygeniLine accepled 2 1} coast linas ; 2) Iakes. ponds, reservoirs ;
129 | reserous, parmanant and certain
2 PolygervLing
[ Coaslal Ling: Hydrography PolygoniLine Ne.130-2 is unilied 1 2 Dashed ling is unitied wilh 2,0mm dash and 0.5mm gap,
g T ot t sain: 9 with No.130-1
3 130 ) not permanent; 2) unceriain;
2
&
@
z 1) Coast shallows and banks: 2) parii;:lus excluded
© coasts (characier of peril is unknown);
z 131
[=%
@
g
S —
* Coasts that gets dry excluded 1 . 1) sandy: 2) sandy-stona and pabble-graval containing; 3) sill 4) rocky
132 a: R




"Ne133-2, -3 are nacassady hwo kind of lines which ate limils line and lowot line. These lines are meaning width of chifl and steop. 12
Limits lina code are 72117{0! Mopi32-2). 7212 (for No!133-3). Lower line code ara 7212 (for No123-2), 7244 {ior No133-3).

ITEM| No. Name Themaic layer Feature type Code Remarks Old Symbol New Symbol Description
. . ) . a d. N .20 — . ? — 2-a Clitl limils Is drawn 1o tar ling, it I8 avoid sharp angles and variex.
Steep and cliff, beach barriers, Reliet 1 Line cri.:ip:d o ?_;ggnﬂfbn LA 2l Craapy 3.5, 3 Maln ks I8ngih & petpanaicelady dras 10 Scale \ietn o e,
and other ridges 9 P! - 20 - F1d T Tt e AT o e 2a Ticks alignmenl is raaular}y 1.0mm each when licks overlapped should ba
N T 1} Fi= ErstINEIR 1 apprepriataly spaced belween ticks.
2 Lina Tl Ak 1 e 1 LIARLRL Ead 2-¢ Intetior of ¢t is shown by 133 1nl screen,
133 == == e e T—— = | Contours and cther background color should be masked.
3 Line 1- e L) - ——r - |Plate height valus.
Steep OGpn 3 Seach barrier m
18t@ep O6pun 3 Beach bamier
i Hydragraph 1 Ling accepted, symbols line
Permanent rivers and streams ydrography specf’are ch‘;“nge k) 1) with @ widzh of lass than 5m:
2 Line 2) with a wida of from 5 to 30m;
134 3) with ever 30m;
]
3 Polygen
Rivers and streams that gets dry Hydrography 1 Line accepted, symbels line 1) indicated in one line;
spec, are changed. r i 2) indigated in double ling:
2 Line g 4 - ] 18
135 Ll ot i e
3 Palygon 5 !: = e e :(:-*_ i s |
| T 2 |
=L ] S| b ]
Remarks Old Symbol  Crapwmii civnosr | New Symbol  Hognii civisor
Underground and wasted sections excluded 1) indicated in ona line;
of rivers 1 . _— 2)indicated in double ina;
136 e ———
L g
8
E Waierfalls and rapids: Hydrography Line accafled small symbels, emn. g 1) watartal with heighl vatus;
B . e exculuded tha large 5 2) ropids;
E e 1} large watedfall; 2) targe rapids; vaaterall and large rapids
ﬁ symbols
g nep. 2
£ Beginning of regular navigation accepted
4]
2 | 138
b=
I
Markings of water levels Control Point Point accepted
139 19 56 oo
Arrows 1o indicate direction of fiow, Hydrography Ling Symbals ara shown as oxisting map.
140 speed of rivers fiow 08 — T _
Specifications of Rivers and Canals accepted
141 (width, depth and bottom ground type) 170
52 1.7n
1.0n
Watler gauge stations and fool gauges | Hydrography Pein accepled
142 A
A




EM

Hydragraphy and lts Slruclures

No.

Name

Themalic layer

Feature typa

Code Remarks Old Symbol New Symbol Desctiption IMoscnenme
Canals and ditches with a widih of | Hydrography Line accentad, 0.2mm linas
less than 3m are unitied with 0.15mm § . X
143 Canals and dilches with a width of
less than 3m
Canals and dilches with a width of | Hydregraphy Line 5011:45 is unifiad with
3m 1o 5m o
144
Canals and ditches with awidth of | Hydrography Lina accepted
3mto 15m Canals and dilches with a widih of
145 ; ;
less than 3m in 15m width
Canals and ditches with a width of | Hydrography a Line accepted a :; e i cana v of 15m o o
14g | 15m to 30m and over 30m na can of over 3om;
b Polygon b aclal widh
1 Line accepted, without . . . 1} single hne canal a widih of kss than 3m;
Underground parts of canals Hydrography circle symbols 1 1a Minimum Sze B ARRISEE ) 40, ks ine canal with a width of 3 1o 15m:;
147
2 Line 2 2 .
10
N 1 , - -
; 1 Li accepled, * symbols 1) singla line canal wilh a wid(h cf less than 3m;
Canals under construction Hydragraphy ine are unfied with: "2* ) L 2) double ine canal with a width of 3 1o 15m;
148
2Line . 2
Iigation canals (aryks) Hydrography Line accepted
149
Walter-distribuling mechanisms: excluded y
1) round-way water diversion:
150 2) one-way water diversion;
_|
Trees and bushes along the rivers. | vegetation 1 Line example for map
canals and ditches q exprassion .
151 )
2 Line
2
" Hydrograph 1 Ling 1) singke lina;
Dry ditches yorography accepted i 2 2) doubla line and its widkh vaiuo;
152 2 Line
Fords Hydrography acceplad 6 12.160
™05
183 _f— T 6p.
Transportation for rivers Hydrography Ling: accenled nep.
154
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ITEM

Hydrography and Its Struciures

No.

Name

Thamatic layoer

Fuatura Iypo

Code Remarks 0ld Symbol New Symbol Description

Rivar Ferries Hydrography Ling accepled 1) for vide double line rivers;

155 -o 2 2} for nmow rivers”
1 e
Hydrograph Foint

Cuiverts ydrography accepled

156 v
—n
; Roads Line Ne.157 ara unilied wilh b Mmirmumsze | When a bridge length is longer than 1.5mm,

Road bridges Ne.158 il1s drawn 1o aciual size (scale size)

157 -
R =
r . b Mo Site

Railway bridges Railways Line

158 -
a {M LT

Two-ti i H .

1m;$;reffyg\?ﬁnder railway; Raitways Line No.159 are unified with , !
150 | 2) motonway above railway; No.158

Bridges on railways and motorways i i " § 1} an cammen bridge spah susport

situagled ¥ ¥ Railways Line No,160 are unilied with . |‘ |‘ k 2) on separate bri:lux Sl:i:l: :l:m:g:ls.
160 No.158

Draw-tridges Roads Line No.161 is unified with Y
161 No.157

Floating bridges Roads Line No.162 is unified with W
162 No-157 ( ML

Pl is i i ifith bridge.

Specilications of the bridges Hydrography accepled S 010 , | e e imtormation for over 3mwidth bridge

163 T s pam-i .6l
X6 8 3?0(; o

Sluices 1)cameras; 2) gates; exclubed v 42 3

164 3) underbridge gates = :
6 250-'8
335

Reveted canal bank slopes accapled
164

Embankments: 1] slone, concrate and Hyd h Line accepled *17,

reinforced concrete; 2) wooden: yerography excluded 27, 1 3 1
166 3" is non-applicable

at 1:50 000,
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TEM

Hydrography and lts Structures

No.

Name

Themalic laysr Feature type Code Ramarks Old Symboi New Symbol Description
Dams Hydrcgraphy 1 Line acceplad Acual Sina J1T) 4} vehicle passable;
167 ) 1 n\ms/% | 1977 g vehicle not passabie
2 Lina s =y *ml Place information.
biine s b Inknum Sizo 2
Undenvater dams exchided [
168 %2
%7
Example for map expression enp, 30-1600
169 £50-15
X dpu, TZJI
e e
rac
Dikes Hydrography 1 Line accepted 1
2 Line 2 2am, _g_
Example for map expression of Hydrography Ling accepled
171 | the dkes _,,j
Agueducts Hydrography Ling excluded
172
Boundaries and spaces of pxcluded
173 | the reservoirs under canstruction
Areas of over flow during the rainy  |Hydrography Pelygon accepted
174 |seasons (over 2 months;
inali Hydrograph i Line accepted 1) overand waler pipelines;
175 Water pipelines ydragraphy 1 1 s 2} urdarground waler pipslings:
2 Line 2 2
176 | Inveried siphons on the water pipelines | Rydrography Line accepled
177 Active Karezes excluded
Non-active Karezes excluded

178
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{TEM

Hydrograpny and Its Structures

No. Name Thamali; laye: Fealura type Code Remarks Ol Symbol New Symbol Descriplion Mosclenne
Wells Othor Constructions  Peint accepled
179
Main wells excluded
180 511
Wells with wind engines excluded
181
Concrete wells with mechanical Qther Canstructions  Painl accepted
182 elevation system
Artesian wells and drill holes Other Constructions  Point accapled
183
Chigirs excluded
184 ke
Resarvoirs Other Constructions  Pain acceptad
185
Waler sources (springs, streams ) Qther Censtruciions Peint accepted
186
Equipped sources Other Consiruclions  Point accepled
187
Geysers excluded
188
Fountains Other Construclions  Point accepled
189
Sea Ferries: 1) railway ferry; U E— — — —
190 2) car transportation ferry; excluded #ord. nupos

2

aur B
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ITEM

Hydrography and fls Structures

No. Name Themate fayer Fealure type Code Remarks Qid Symbal  Crapud eusmon | New Symbol — Homuk cusmon [ Dascription Mogcieni
Anchored Stations and Docks Hydrography Paint acceptod W 3
191 . lj}
o i
Docks with equipped moorages Hy<rography Peint actepled o Put 6N anaotation
192 -
~ ul . =
ﬂpll’(’lll.
Meles and Moorages Hydrography Line accepted, symbol *a* e
183 15 excluded. | HeTmii 0 | 1l
gunkn °. Vi =4 \
VA g 5 Riwien wom ! ] e
iy sunisianf LA T
paIMEp
Breakwaters excluded =—
194 e
; E— T
Small-sized banks excludsd
195 =
Stones: 1) subwater; excluded
196 | 2) above water; 3) dried out; 1 2 3
T db
Separaie islands and above-water | Hydrography Faint acceplad
197 | rocks
o2}
Subwaler roels exchuded
198 Q@
Dried reefs excluded
199
R
Sea channels excluded L Vi width
i o]
200 e
G Ll(l"mmﬂ
T e e
Isobaths and their signs Contour Lines and Line accepted 0.15 isobaths and their signs are acquired lrom exisling map.
Isobaths
2m 1.3 = . 008 | index isobalhs
a3 - 7 regular isobaths
3 isobath value
Markings of the depths Control Point Paint accepled
202 T Markings of the deplhs are acguired ror exisling map.




ITEM| No. Name Thematic laysr Fealura lype Cade Remarks Old Symbol New Symbol Descriplion

Beacons ex¢luded
203 *
Lights Other Constructions  Paint accepted
204 %
Permanent marks of the ceastal Othar Constructions  Point accepted
alarm, reference marks
205
T
Lightships excluded
206 é
Lighting buoys Cther Constructions  Point accepled
207 A
o
g Dry docks excluded
g | 208 =
&
E
g
% Spillways and building slips excluded
£ | 209
-2 =]
&
2
-
T
Areas of fin gathering excluded NN
210 v _}", T
Sea weeds excluded
211 —~
Direction of tidal fows excluded

21z ——
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ITEM

Topography

No. Name Themauc layer Faature lype Coda Old Symbol New Symbol Dascription
Cantour Lines ICogloll;r Lines and Ling 015 1 indax cortour ling
sobaths
! 0.68 z regular conlour iing
0.08 . )
Remarks 4 H 5 3 addilional contouws ling
213 accepled 50 g | + sueplementary centour ling
0.5 4 5 contour valug
20 10 o & depiossion conlour ling
08
Dry channels anc hollows Raligl i
of dried-up lakes e ¥ Line 20 ©5
" 1 o
2 Line 0.35+0.5
214 [ Remarks ap 05 2 a
alygo
actapled fygon
3
Name Themalic layar Feature typo Code Remarks Oki Symd C pru comipon | New Symbol  Huomulir civnen
Spot heights Conirol Foint Point m'gﬁ’;;{ﬁ}am;ﬂ siza of helght valus 2mm
215 arg Lnified in G.3mm ad
T5nm. 234 1234 s
|
Spo:( heights by the reference Cantral Point Paint 3?&?&??’&'2."&"5&% siza of hexght value 1.5mm
216 |maks e R
hit valus 2120 316 Ed in mis 0 s 1234
C.3mmand 1.5mm.
Spot heights of points situated Gontral Point Point e 5iz0 of height valua 2mm
below saa level ang unitied in 0.3mm and
217 1.5mm,
1540
Main Passes, their spot heights and
. duration excluded >|< 5043’0
| V-X
gass‘es, their spot heights and excluded
uration
219
-—x_
35254
Rock-remains excluded
220
L
1) Isolated stones; Distorted Argas Point acoepled ; s
ton ions; .
251 2) Stone accumulations 54" I excluded. L . P
2 Pis Reter + 2 Poin accepted T = 2 |kl sehaiegnk
g | il and hilocks; ' b Actual Size {place depth er height va
3 4
3, 4 Line
10 b
Coastat, histonical swells etc. not Relisf Ling accapted Draw a5 Slop of Giif,
593 represanted by contour ines
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ITEM| MNo. Name Thamalic layar Foature type Gode Remarks Okt Symbol New Symbol Description
Karst and thermo-karst craters Beliet Point accepled Drawnr:jisolated or as scatterad; raprosenlation comes as the aclual
ground.
224
Cave and grotio entrances Distoriad Araas Point accepted
225 n
Velcano cralers: 1) volcanc craters not axpr- exciudaed
5sed in tha map scale;
208 2) muddy volcano craters é i(_
PR
Dikes and range of narrow rocky axcluded Dravi 10 apply symbol No. 133-1,-3.
steeps Batween hmits ines space are as scaled
227
Rock-out crops exchuded Symbols arg imegularly drawn and scatterd as nalure.
228 Symbals size are approximale 1.5mmx1,.5mm ar mare or scaled.
Exampie for map expression Dislarted Areas Line accepled Maw Symbol ‘ l, moranes. .23
= | 229 0.3 5 3) rocks and rocky chffs: No.133-2;
z 4) boundarios of glaciar fields:
] 4
0.15
g : Odaid < ST [DomEe,
FU‘ 015 ] 53 o008 5-2 regular contaur ling;
2 - '5_2 5-3 additional contour lne;
.0 5.0 5-4 supplamantary conlaur ling
2 0.8 14 - _ In glacler area fills in dot.
5-4
Slane rivers il is acquirad more obviously Iram aesial photograph,
230 Example for map expression Glacier relief: il is acquired as existing map.
Example for map expression
231
i i Sandy. clayey rocks: A sand itni screen, contours and other back
Debris of crisp rocks Distortad Areas Polygon accepted “prourd colgt ar et
232
i i R . Sione and crushed stona, shingly rocks: Apply 233 lint scraon and interior|
Debris of solid rocks Oistorled Areas Line accepled ines ate roughly spaced lhatlarybe[ween zzr'?m or mere,
233 ethor background color are masked.
Example for map expression
234
235 Landslips Distorted Araas accepted

“Np233 is necessary tyo kind al linag which ara Lmiis kne and lower line. These lines are meaning vadth ol Debris ol 6clid rogks,
Limits tine codg is 7216. Lower kne codo are 7217
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ITEM| No. Name Themali layer Fealua Type Cods Remarks Qld Symbo! New Symbel Description
Geo nd water- lad ar i i Draw 12 apply symbol No,133,1-3
7ges and water- eroded areas Distorted Areas Line Plraal‘:’:z depﬁggr\g heighi :alun.
236
-
£
=5
g a) Slopes,
' i i Drawi 1 ool Mo.133,1-3
g! b) sold benches on fermcad siope sections | Distorted Areas Ling Blace ﬁ;gﬁm: e
=237
Vagetalion and ground boundaries accepted
Vagstation Line
238 gstat
Forasts Vagatalion Polygon :ccf:gad, fillin grean
239
Cominant species of trea in the forest: n Poi Irees symbols are 4] eno -4 25 wilh ils dimension.
1) caniferous; 2) deciduous: 3} mixed; | 295" oint accepled., ) cockad a5 6 eend® 555
240 green masks are unilied 1 3 .5 5 A
wih No.239. 2 1476 2026340 =
o B g 36 030 a0
030
Range of rees and proteclive afiorestation | vegetation Line accepled IHength is less than 2cm, i should be omitied.
241 & Place height of trea value.
c Small spaces of the dense forest Vegetation Point acceptad
[=)
z | 242
©
g
-
Isclaled groves, reference marks: - i accepled
1} conilerous; 2) decidous; 3) mixed: Vegelation Foint P 1 2 a
243 i . 1
Isolatgd trees, raference marks Vegelation Poirt accepled ; s 1) coniferous; 2) decidous
244 0712
Isclated trees, not reference marks Vagatation Pairt accepted
245 N
1) Paim tree groves; 2) isclated palm trees: excluded ; s
248 #, 7
Stunted forests excluded
247




ol
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TEM: No. Name Themalic layar Faalra typs Code Remarks Oki Symbol  Crapuii cinoa |New Symbol  Bosuit cavmen | Description Tloscneliie
State boundaries Administrative Ling accepled v
Boundaries 3 2 -'\"6 i ‘#NN
ey P« g ~ il ] Boundary Irame line (orange) is not indicated
T onMcldova side
@ s
- F I
Polar Boundaries of U.5.5.R. axcludad ot
p .-aQ i 26
. 2
<iL = o =k e =0 e A ey b
g N e
L 2 %o
Beundaries of U.S.S.R. excludad MOLDOVA A
republics o ¢ o e 4
32 L T e pe per
Boundarias of Autonomous 5.5.R,, districts, P .
1sl-crde! administrative units on the foreign agglr:g:::gléwe Ling actepled
territory.
313 Y. —
Boundaries of regions accepted
RS N [ Py ——
2 Boundaries of national reservations | Administralive Line aceepled
5 Boundaries
3 | 315 I L
o
]
Examples for boundaries expression
Boundary, passing through the center of the rivet, canal, road., dike,
damb and cther line objects shown in 1 or 2 lines with a 1-mm space
31g | Peteen them. e e S s -
) e e -
Boundary, passing through tha center ot Ihe river and canal shown
in 2 lines wilh a 1+ 1o 6-mm space belween them. 5 20
B e, 0.2 -
317 e e S
rx = = = = i
Boundary, passing by one side of the line objact (lakse, river, canal, "
one sida of road, etc.}. . .
318 S
R
Boundary, passing through tha sea, gull strail, lake, waler rgservoir =
as wall as rivar or canal wilh a widih of 6mm and over at the map scale. - S . —— —
' e e =
N o — — e . et o
319 - AT L L=
Lt — S e !
L [l = - e
"-’-
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SPECIFICATION OF ANNCTATIONS

Style of Annolations Exampie
Name Code Layar name
Fonis Styls Siza {painy)
10-1 Schools KiK.
Times New Reman Italic Gpt
Hospitals
10-2 Times New Reman Italic 6pt oo,
Electric power stations
48 Times Mew Roman | lalic Bpt /e e
Electric power substations
(transfarmer and converter)
51 Timas New Roman lalic apt nesedcm
Remarkable lime charcoa! kiins
51 Timas Nev: Roman Italic Bpt 3w
Green houses, hol houses, hot beds )
g2 Times New Roman Italic 6pt up. men.
Auto transport parking areas on the
hidhways and motorways with
119 improvad covering Times New Roman Jtalic Bpt r
Read numbers
120 Arial Regular 4.5pt Aeton
Dacks with equipped moorages
192 Times New Roman ltalic 6pt npric.
Remarkable structuers and prominent
buildings
Times New Roman ltalic Ept
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SPECIFICATION CF ANNOTATIONS

Name

Ceode

Layer name

Style 0 Annotations Example

Fonts Style Size (point)

Administration name

Cites, setllements

(population: more than 1,000,000)

(100,000-500,000)
(50,000-100,000)
(10.000-50,000)

{less than 10,000}

Times New Roman Reguiar 24pt AB CD e fgh
ABCDefgh

Times New Roman Regular 18pt ABCDefgh

Timas New Roman Regular 16pt AB CDefgh . R

Times New Roman Regular 15pt ABCDefgh AISTAE"I‘SEQ

3

Times New Roman Regular 2ipt

Large village
(population: more than 2,000) Arial ltalic 13pt ABCDefgh A ‘S ! A a ’§,ta
(lesse than 2,000) Arial Italic 11pt ABCDefgh
Small vitlage
Arial Regular 10pt ABC Defgh A]ST A énl$té
[population: mere more than 1,000) !
Arial Regular 9pt ABCDEfgh
(500-1,000)
Arial Regular Bpt ABCDefgh
(100-500)
(less than 100) Arial Regular 6pt ABCDalgh
Settlements nearby railway station,
electric station
(more than 1,000) Avial ltalic 12p1 ABCDefgh  AISTAalsté

(less than 1,000)

Ariat [talic opt ABCDefgh
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SPECIFICATION OF ANNOTATIONS

Style of Annciations Example
Name Cods Layar name
Fonts Slyle Size (poinl)
Railway station, port, meor .
and airport, etc, Arial lialic ABCDefgh AiSTAaista
Arizl ltalic 6pt ABCDefgh
Navigable river Times New Roman lalic 16pt A BCDé‘fgh
Times New Roman Halic 13pt ABCDefgl? A lSTAalﬂngI
Times New Roman Halic 1tpt A BCD(:]?{I’?
Times New Roman ltalic opt 1BCDefuh
River, canal. valley/dried river Timas Mew Roman tatic 2ipt AB CD efgh
Timas New Roman lHalic 15p1 A B CDefg/’l
Times New Aoman Italic 12pt ABCDefgh
Times New Roman Italic ipt A BCDCJQIJ
Times Naw Roman Halic 9pt ABC Defel
Lake, pond and reservair, Times New Roman Italic 26pt
gulf, harbor, sea e g
Times New Roman Italic 24pt 1 B CD ef h
Timas New Roman ltatic 20pt A B CD efgl,(lg
Times New Roman ltalic 18pt A B CDe}(gh
Timas New Roman ltalic 15pt ABCDej’SIh
Timas New Roman Nalic 12pt ABCDG’fgh
Times New Roman lalic 9pt ARCDefuh




k)

SPECIFICATION OF ANNOTATICNS

Name Code Layer nama Siyle of Annolations Example
Fonts Style Size [point)
Ls;:t\giéggggrs\suias, bay, inlets, Arial Regular 13pt ABC DEfg h 3 ”
Avial Regular 11pt ABC Defgh A|$TA§T§t'é
Arial Regular 9pt ABCDefgh
Arial Regular 7pt ABCDefgh
its second names Arial Narrow Regular 13pt ABCDEfgh
Arial Narrow Regular 1ipt ABCDelgh ATSTAéTﬁa
Arial Narrow Regutar 9pt ABCDefgh
ABCDefgh
Timas New Roman ltalic 17pt AB CDefgh
Times New Raman Halic 12pt ABCDL’/‘gh ,JfSTAdch?
Times New Roman halic 10pt ABCDefgh
Times New Roman Italic 8pt ABCDefgh
Times New Roman lalic 6pt ABCDefeh
Mountain name Arial falic 26t A B CDe fgh
Avial Halic 22pt A B C D e fg h
ABCDefgh  AISTAaista
Arial ltalic 12pt ABCDefgh
Arial ltalic 10pt ABCDefgh
Arial Nalic 8pt ABCDefgh
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SPECIFICATION OF ANNOTATIONS

Style of Annclations Example
Name Code Layer name
Fonts Style Size (point)
Mountain name its second name Arial Narrow Regular pt ABCDefgh
Avrial Narrow Regular gpt ABCDefgh
Arial Narrow Regular 7pt ABCDefgh
Mational farest reservations Arial Narrow Regular 15pt ABCDEfgh
Arial Narrow Regular 12pt ABC Defgh
Avial Narrow Regular 10pt ABCDefgh
Arial Narrow Regular 8pt ABCDefgh
Arial Narrow Regular 8pt ABCDeigh
MNational Geodetic points .
1 Arial Nacrow Ragular 7 YIS
139 Markings of water levels Arial Narrow Regular 6pt width: 90%
Arrows to indicate direction of flow,
14g | speedof rvars flow Acial Narrow Regular Spt width: 90%
201 Isobaths and their signs Arial Narrow Regular Bpt width: 75%
502 Markings of the depths Arial Narrow Ragular 6pt width: 75%
213 | Contour value Arial Narrow Regular 5pt
Arial Narrow Regular Bpt 1234567660 ABC abe AISTA aista
Arial Narrow Regular Bpt width: 90% 1234567820
Arial Narrow Regular 6pt width: 75% 1234567360
Times New Aoman ltalic 6pt 1334367890 ABC ube ATSTA aige




SPECIFICATION OF ANNOTATIONS

Style of Annotations Exampla
Name Code Layer name
Fonts Siyle Size (paint}
Spot heighls
215 | “POTER 1234
Spot heighis by the reference .
216 | arks mizs B 14
Arial Narrow Regular ept width: 90%
Spot heights of points situated
217 | belowsea tevel
- 540
Passes, their spot heights and ——
218 | duration BB
40°
Longitude latitude corner values Times ; 00
New Roman Roman 8p 48° 00
o i Thilisi 303 kin
Direction town name / distance km . -
Times =
New Roman Roman 7pt -
i
>
UTH grid No. Times
New Roman Reman 9pt, 7pt 300
Factories, plants and mills without
38 pipas Times ltalic B pt KoK,
Areas for out put of minerals by
40 opencut operation (Quarries) Times lalic & pt . e,
Qil, gas and other wells with
derrcks Times Italic 8ot aas wedhmn,
44
Cil gas ant other wells without
45 dericks Times Italic 6 pt 2a1.
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SPECIFICATION OF ANNQOTATIONS

Styke of Annotations Example
Name Code Layer name
Fonts Style Size (point)
Television towers
53 Arial Narrow Regular Bot width: 75% ®
Television, radio, radio relay aerial
54 |masts Arial Narrow Regular Bot wicth: 75% »
Enclosures for the catile
64 Times New Foman|  latic 8pt Tareon
[Wcodman houses
65 ) ’ e
Times New Roman | Halic 6pt ’
Burial grounds of the cattle
75 "
Times New Roman | ltalic 6pt P
Eleciric wansmission linas of 14m and over in
79 heighl on melal and iron concreta posis
Arial Narrow Regular Bpt, 4pt width: 90% 108
Electric transmission lines closely
running
8O Arial Narrow Regular Bpt, 4pt width: 90% A
(Gas pipelines: 1) surlace;
82  [2) underground subwater: ' B
Times New Roman Itatic Bpt Kenpec, ont,
Oil or gas pipelines, closely
83 |running
Times Naw Roman ttalic apt LRI
Oil and gas pipe-lines, closety
B4  |running ,
Times New Roman Italic Bpt 2w can
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SPECIFICATION OF ANNQTATIONS

Style of Annatations

Example O6piien

Name Code Layer name
Fonis Style Size {paint)
Trestle bridges, Embankments and
100 cuttings Arial Narraw Regular Bpt 4
Highways with mare than two lanes
105 [persection Arial Narrow Regular 6pt width: 90% 75
Highways with more than two lanes,
with improved covering
106 Arial Narrow Regular 6pt width: 90% 812
Matorways with cavering
107 ] .
Arial Narrow Regular 6pt widlth: 50% LA
Motorways without covering
108 (improved country roads)
Arial Narrow Regular 6pt widih: 80% ¢
Embankments and cuttings for reads
116 Arial Narrow Reguiar 6pt 4
Waterfalls and rapids:
1) large wateriall; 2) large rapids; ;
137 Arial Regular
Arial Narrow Regular 6pt width: 90%
&pt
Dry diiches
152 i
Arial Narrow Regular 6pt

.



SPECIFICATION OF ANNQTATIONS

Siyle of Anngtations Example
Nama Code Layer name
Foms Style Size {paint)
Fords
153 Arial Regular Bpt 6p.
Transportation for rivers
154 Arial Regular 6pt "
Specifications of the bridges
163 Arial Narrow Regular 6pt width: 90% Rl ¥38.370-19
Dams
167 Arial Narrow Regular 6pt width: $0%
Dikes
170 ; i
Arial Narrow Regular &pt widih: 80% 1
:!!I-l.g
Wells
179 Times New Roman Italic 6pt
o} Pits;
b} Hills and hillocks;
222
Arial Narrow Regular 6pt width: 90%
Gorges and water- eroded araas
236 Arial Narrow Regular 6pt widih: 50%
a) Slopes.
957 b) selid benches on terraced slope sections Arial Narrow Regular &pt width: 90%
Dominant species of tree in the forest:
1) coniferous; 2} deciduous; 3) mixed:
240 Arial Narrow Regular Gpt width: 90% %

8.3
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SPECIFICATION OF ANNOTATIONS

Slyla of Annotations Example
Name Code Layer name
Fonts Style Size (point)
Nursery forests and young
248  |trees planfing Arial Narrow Regular &pt width: 0% 2
Plantations of industrial crops 1)trees;
2)shrubs; 3)grass Times Nev Feman talic spt My waii xueas

265
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Ms. Ovdii Maria Mr. Hisashi Mori
Head of epartment Geodesy, Mapping Team leader of the Study Team,
&GIS, ALRC Japan International Cooperation Agency

(JICA)



The JICA Study Team hereinafter referred to as “the Team™) hcaded by Mr. Hisashi M RI
visited Republic of  oldova from 24 May, 2011 in order to carry out roject for reation of
atabase for Base ap for evelopment of National Spatial Data Infrastructurc in the epublic
of Moldova (hereinafter referred to as “the Study”). Agency of Land Relations and  adastre
(hercinafter referred toas - RC™) is a counterpart of the Team.
uring the stay 1n this scsston, the Team decided a contractor for carrying out the field
verification, and had several meetings to arrange and/or amend crucial issues in the following

wayvs.

1 ontracting field verification

The Team conducted bidding for subcontracting to private company in order to carry out the
field verification needed for the succeeding step of stereo plotting. ICS M SRL, Moldova
was awarded the contractor to perform the task of field 1 erification eventually.

In the course of the bidding. the Team asked AL.  to be a witness for this procedure and duly
decided the above company in justice. The Team notified the result of the bidding to ALRC for

official acknowledgement by thc counterpart.

2. Amendments
JT staff
With rcgard to the staff of the training involved in OJT somc members were replaced with
1 ew staff as shown in the appendix-2 due to the reason that minor movement of personnel had
been taken place in ALRC.  The team admutted to the replacement for a successful execution of
the JT.
hange of geodetic datum

ETR 89, which was mentioncd in the Inception Report 1ssued on February.2011. turn out not
to be appropriate for the survey datum in Moldova. Meantime, WGS 84 is adopted for the
geodctic datum in this country. Therefore. the Team proposed to adopt W S84 m stead of

ETRSS89 for mapping in Moldova. The counterpart accepted this proposal.

3. Arrangement of members for managing the Steering ommittce

¢ ecam asked the counterpart to organize proper members for particisating in the Steering
ommittee in view of inter-ministrics involvement so that we could evolve a usc of topographic
data to more extensive field. AL C agreed to call for the concerns from relevant ministries and

institutions to comc up with practical measures of promising data utilization.

In parallel. to encourage those organizations to have more concern in the effective utilization
of created data. the Team requested that ALRC delivers additional questionnaircs of which

answers did not reach sufficient currently for significant analysis.



oldavian side

Mr. Anatolie Ghilas

Ms. Maria Ovdii

Japanese sde  JICA Study Team

Mr Hisashi Mori
r. Saroru Nishio
Mr. Kensuke Kimura

Mr. Akihiro Sugita

Attendant list

General Director, ALRC

Head of Department Geodesy, Mapping &G S, ALRC

Team Leader
Supervisor of Ground Control Point S rvey
Study Coordinator

Supervisor of Field Verification
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Nov.201
1 to the
middle of
Dec.2011
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middle of
Apr.
012 to
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2012

S.E.
INGE CAD

1.Bolohan Ton, 2 /ALRC
age/geodesy
2.Danii Ion 23/AL C
age/geodesy
3. Mihov V., 2
age/ALRC/geodesy
4. Pantikin V., 48 age/S.E.
Ingeocad/geodesy
5. Chilincarov A/L.S.
In eocad/ eodes
1. olohan Ion, 2 /ALRC
age/geodesy
2.Danii Ion 3/ALR
agel/geodesy
3. ihov ., 26
age/ALRC/geodesy
4. Pantikin Vladimir, 48
age/S.I. Ingeocad/ geodesy
5. Chilincarov Serghei/S.E.
In eocad/ eodes
1.Cebanu Alexandru, 3
agelgeodesy
2. Cusnir Lucia, 49
age/ALRC/mapping
3. Zaharchina Svetlana/48
age/S.E. Ingeocad,
photogrammetry
4. Nagorneac Constantin/26
age/GIS

2 1. ebanu Alexandru, 43
age/ALRC/geodesy
2. Cusnir Lucia, 4
age/ALRC/mapping
3.Nagorneac Constantin/2
age/S.E. Ingeocad/GIS
4. Paharicovlgor/35
age/S.E. Ingeocad/GIS

1. Cebanu Alexandru, 43
age/ALRC/ eodesy

2. Cusnir Lucia, 9
age/ALRC/mapping

3. Nagorneac onstantin/26

age/S.E. Ingeocad/GLS

4. Paharicov Igor/35

a e/S. .In eocad/GIS
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MINUTES OF TECHNICAL MEETING
ON
PROJECT FOR
CREATION OF DATABASE FOR BASE MAP FOR DEVELOPMENT OF
NATIONAL SPATIAL DATA INFRASTRACTURE
IN
THE REPUBLIC OF MOLDOVA

AGREED UPON BETWEEN
AGENCY OF LAND RELATIONS AND CADASTER OF THE REPUBLIC OF
MOLDOVA (ALRC)
AND
JAPAN INTERNATIONAL COOPERATION AGENCY

Chisinau, Moldova

1* August, 2011

&;\, ﬂf/g.\/f) ”Bﬂ /52\

|-

Ms. Ovdii Maria Mr. Akihiro Sugita
Head of Department Geodesy, Mapping Supervisor of Field Verification of the Study
&GIS, ALRC Team,

Japan International Cooperation Agency
(JICA)



The JICA Study Team (hereinafter referred to as “the Team™) headed by Mr. Hisashi MORI
visited Republic of Moldova from 24 May, 2011 in order to carry out Project for Creation of
Database for Base Map for Development of National Spatial Data Infrastructure in the Repubiic
of Moldova (hereinafter referred to as “the Study™). Agency of Land Relations and Cadastre
(hereinafter referred to as “ALRC”) is a counterpart of the Team.

During the stay in this session, the Team and ALRC held technical meetings and agreed upon
the area to be digitally plotted using satellite imagery in consideration of the result of field
verification which was carried out by subcontractor in Moldova and remaining issues mentioned

below.

1. Areas to be used satellite imagery

The areas decided are as follows. (See Appendix 2)

v" Areas of which coverage is missing by the existing aerial photographs

Aerial photographs lacks at anywhere along international boundary. To create digitat

topographic map, the area has to be covered by satellite imagery in stead.

v" Flood affected areas

The region along the Nistru River was affected by flood in August, 2008. In addition, the
region along the Prut River that shares a common border with Romania was also affected by
flood in August 2010. These areas have to be plotted by use of satellite imagery because the

floods happened after taking existing aerial photos.

v Areas where land use changed
With the result of filed verification, the significant changes of land use are recognized as well as

secular changes at the areas surrounding Chisinau, capital city of Moldova.

2. Satellite imagery to be used

The Team would use ALOS satellite imagery (2.5 m resolution) in initial plan, but the ALOS
operations completed by power generation anomaly on 12" May, 2011. Therefore, the Team
considers the use of other equivalent satellite imagery such as SPOT satellite imagery for
substitution to cover the areas where ALOS archive imagery can not have good qualities for

digital plotting.

3. Office space for equipment
The Team explained about the equipment which shall be installed during November, 2011 as a
part of technology transfer. It is confirmed that ALRC will prepare the spacious office space

for this purpose. The list of the equipment is shown in Appendix 3.

A2



4. Schedule of Technology Transfer
Both ALRC and the Team have confirmed next schedule of technology transfer. (See Appendix
4)

5. Map specification

Both ALRC and the Team have agreed that the specification shall be improved in Japan by the
Team in consideration of the results from field verification. The improved specification shall
be sent via e-mail to ALRC and ALRC shall verify it. The current specification is shown in

Appendix 5.

6. Materials from relevant authorities

Necessary materials to put specified information into the topographic maps shall be given to
ALRC from relevant authorities. The materials shall be sent via e-mait to the Team afier ALRC
obtains them because some of them have not been given to ALRC yet.  The list of the materials

is shown in Appendix 6.

/T/(/ X%
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Attendant list

Moldavian side

Mr Anatolie Ghilas General Director, ALRC

Ms. Maria Qvdit Head of Department Geodesy, Mapping &GIS, ALRC

Japanese side JICA Study Team

Mr. Akihiro Sugita Supervisor of Field Verification
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Map sheet to be used Satellite Imagery

Legend

Map sheet

I Lack of Aerial photos

| Affected Area of Flood

Land uyge change
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The List of Equipments which shalt be installed on November

Appendix 3

Name of Equipment

Reference brand
{Manufacturer)

are for Aarial triangulation and Mapping

ERDAS (Leica
Geosystems)

Reference brand
! Typa. No.

Use applicalion of equiprment

Specificalion

Gty

Unit

LPS CORE
{Latast varsion)

Aerial tiangulation and
Mapping softwara (Core
module of LFS)

The foundation of the LPS phologrammatic software

Majar function: Project setup and management, Interior orientation, ground control measurement. automatic tie point measurement,
multi-imege goint measurement, thangulation, terrain preparation. orthoreclificalion and mosaicking
Supported Sensor MedelFormats:

+ALOS PRISM rigerous and RPC

= SPOT 14

- SPQT 5 rigorous

“WORLDVIEW-1 rigorous and RPC, including NCDRD format

« WORLDVIEW-2 rigorous and RPC (Using QuickBirdMW\-1 senser madel)

» GeoEye-1/0rbViaw rigorous and RPC, including NCDRO format

+ NITF RPC {inciuding National and Tactical senaors)

+ Digital Cameras (Inctuding Leica RCD100, andRCD105, UltraCAM, OMC, Applanix. elc )

- EROS Aand B

- Frame Camera

retc

Lenguage: English

Suppaort OS: Windows 7 Ultimate Edition 64 bit

License

Software for Aerial triangulation and Mapping

ERDAS (Leica
Geosystems)

LPS STEREQ
{Latest varsion}

Aerial tiangulation and
Mapping software (Starec
model gisplay medule of LFS)

LT BUCPOTT TOT AT au g g 1% CAITTTOTT STy ey
Smacth and Quick Display of Sierec Imagery
MultiFrimage Point Steres Measurement Interface Image Enhancement Teals

Supperted Sensor MoedelFarmats:

+ALOS PRiISM rigoreus and RPC

» SPOT 14

= SPOT 5 rigorous

«WORLDVIEW-4 rigorous and RPC, including NCORD format

- WORLDVIEW-2 rigorous and RFC {Using QuickBirdW\/-1 senscr model)
 GeoEye-1/0rbView rigorous asnd RPC, including NCDRD format

* NITF RPC (including Nalienal and Taclical sensors)

= Digitat Cameras (ineluding Leica RCD100, endRCD105, UltraCAM, OMGC  Applanix. etc )
«ERDS Aand 8

- Frame Camera

-ete

Language: English

e

o2 (S _JAEad, 2.} ltirmala Kdit'

TG VT

Software foc Aeral triangulation

ERDAS {Leica
Gaosystems)

ORIMA/DP-
TE/GPS (Lalest
version)

Aerial triangulation software
(Medule of LPS)

Cnenlation and Tnangulaiion Software far Leica Photogrammetry Suite (LPS)
State-of-the art bundle adjustmant with self-calibration

Precessing of airbome GPS data and IMU attitude data

Multiple image display during point maeasuremant

Language: English

Support OF: Windows 7 Ultimate Edition 64 bit

License

License

Software for Mapping

Softwara for Mapping

ERDAS (Leica
Geosyslems)

ERDAS (Lsica
Geosystems)

LP5 ATE(LFS
Automatic Terrain
Extraction, Latest
\ersion)

LPS Pro6a0
(Latest version)

DEM data extraclion software
(Module of LPS)

Mapping software {Module of
LPS}

LB% acdd-on module providing aulomatic exiraction of Digital Terrain Models {O'TMs) for project areas 1hat may encempass hundreds of
images,

Language English

Support OS; Windows 7 Ultimate Edition 84 bit

Package for 3D Fealure Collection and Editing for Beniley Microstaticn

LPS add-on software
Mogule: PRODPW, PROCART and PRGDTM
Language: English

License

Licensa

Software for Mapping

Saftware for Mapping

ERDAS Lsica
(Geosystams

Bentley

LPS TE {LPS
Terrain Editar,
Latest version)

DEM dala editing software
(Module of LPS)

Sugggg 05: \Mgg?g% 74U ;‘mFJg Editi hit
LPS add-on moduie Visualzation, ven?lgafst%ﬁa adiling of Digital Terran Models (DTMs)

Geomorphic temain editing tacls for DTMs
Supports a variety of DTM formats
Language: English

MicroStation
(Latest Version)

Mapping software (Digitaizing
mapping information}

License

e s
20430 digitzing

3D design modeling

Vector editing, Topology cleanup tool

image Mosaicking enimaticn

Support for Map projection

Language: English

Sunport 05 Windows 7 Ultimate E *

License




o

Y

The List of Equipments which shall be installed on November

Appendix 3

Name of Equipment

Reference brand
(Manufacturer)

Reference brand
J/Type. No.

Use application of equipment

Specificalion

Qty

Unit

Software for Mapping

Stereascopic monitor

Benlley

Planar

Bentiey Map
{Latest Version|

Planar 02620

Mapping software (Digitaizing
mapping information)

St e moniter (30 for
Digital Phatogrammetric
Waorkstation

TAT softwars for dals digilizing and edung win LPs
Dala claanup and integrity 1acls

Map editing syslem

Language. English

Suppert OF; Windows 7 Lllimate Edition 64 bit

Pixel Format: WUXGA

Display Resolutien: 1620 X 1200

Megapixel Count: 2.3

Pixel Pitch: 0.2865 (89 Ipi)

Viewable Siza: 25.5 inch diagonal

Palatte: 15 millicn colors

Stereo Luminance: 240 cd/m? (through glasses)
Response Time: 12 ms (5.5 ms rise, 6.5 ms fall))
Refrash Rate: 80 Hz

Interface: 24-pin DV, Analog VGA

Cenifications: UL, CE, FCC-8, RoHS and CCC
Power source: AC22QV, 50Hz, single phase
Standard accessories (Connection code, etc.)Siereoscopic viewing glasses

License

Unit

Meuse for Pheotogrammeiry System

ERDAS (Leica
Geasyslems)

USB Topo mouse

Digitizing set for
photlogrammetry syiem

Free-hand davica for maving the cursor in the XYZ draclions
Interface: USB

Applicable software; LPS CORE and all LPS module
Software Languaga. English

Unit

Software for IS

ESRI

ArcGS Daskiop
(Arcinfo, Latest
Yarsion)

Advanced anslysis and data
struciunization for GIS

Anﬁﬂ%b e OS: gmn%% 7 5}5 Btja!e Ef!'mn G4 bit
+ Perorming advancer ata analysis and madeling.

- Taking advantage of 1ools designed for cveriay analysis, proximity analysls, surface analysis, and raste processing and conversion.
+ Publishing and converiing data in many formats.

- Creating and managing persenal gecdatabases, mulliuser gecdatabases, and fealure datasets.

* Using high-end cartography lools to generate professionat-quality. publication-ready maps.

Advanced software for GIS

ESR{

Extention for
ArcGIS- ArcGIS
30 Analyst

Effective visualizalion and
analysis of surface data

: Erasi ng AR ﬁxrecﬁy using MRS S

License

- Analyzing 30 data using cut/fill line-of-sight. and terrain modeling
* Viewing dala from a glabakto-local parspactiva,

- Navigatation through multireselution terrain data seamlessly

+ Spatiat analysis in 2D or 3D.

» Visuglization 0* modeling of analysis results in 30.

- Usa 30 modeis and symbels for reslism

License

Advanced software for GIS

E5RI

Extention for
ArcGIS: AreGIS
Network Analyst

network-based spatial analysis

- F n%q yii y:] 'z?rngls inko videss
+ va-ti analys: (e

» Poinl-to-paint routing

- Fleet routing

= Routa directions

- Sarvice area definiton

+ Shartest path analysis

- Optimum route analysis
- Closast facility analysis

Advanced sofware for GIS

ESRI

Extention for
ArcGlS: ArgGIS
Spatial Analyst

Ipowerful fools for

comprehensive, raster-based
spatial modeling and analysis

L
= Caleulatting the accumulated cost of traveling from one point to ancther.
+ Parforming land-use analysis.

* Prediction of fire risk.

= Analysis of transpartation coriders.

- Determination of poliution levels.

= Parformimg crop yield analysis.

- Datermination of erosion potential.

» Performing demographic analysis.

- Conducting risk assessments.

+ Mndsling and vieyalizing crima naliams

Software for Map symbelization

Image Editing Software

Adoba

Adobe

Adobe lllustrator
{Lalest varsion)

Adabe Phetashep
{Latest versicn)

{Craative Suite)

Magp symbolization scfiware

Vector and Raster data advanced processing system
Procassing data format; Encapsulated Postscript, Adohe Al Postscript, DXF, TIFF, BMP, JPEG, GIF, etc.
Language: English
iuppor! 085, Windows 7 Ultimate Edition 64 %it
hility to adjust and enhance color and tong,
Ability to adjust the opacity of many layers at once,
Ability to adjust ihe fit of many layers al once.
Ability for powerful printing options
Abitity for batch procassing
Ability far 16-tit ta JPEG conversion

Ability Jor smeoth pannina and zooina

License

Licensa

License

Licanse
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Appendix 3
The List of Equipments which shall be installed on November
Name of Equipment Fﬁ;ﬁfﬂ’}:ﬁ:;‘j Reﬁ'ﬁg :I’f"d Use application of equipment Specification aty | Unt
TS TVIOIUWS 7 UNRMaie oMo T o9 0T
CPU. Quad Core (ntel® Xeon® Processer E5630, 2.53GHz, 12M L3, 5.86GT/s or higher
Memory. More than 8 GB
HardDisk: More than 4TB (No RAID, HDD x 4 )
Graphic Card: NVIDIA Quadroa 4000 or higher x 2
DVD Super Multi Drive
Dell Precision Digital Photogrammetric 3.5 inch 1.44MB Floppy Drive USS
WorkStation Delt 7500 Workstation {and for Digital Keyboard: English 1 {Unit
Editing) Optical Mouse
Wireless network USB adopter (suppert 11n/11a/11g/11b)
24inch Wide Monitar
Microsoft Cffice (Professional )
Sacurity software (24 months)
System Recovery media
28 i oo
CPU Dual Core Inle¥® Xeon® Processer ES503, 2.0GHz. 4M L3, 4.8GT/s or higher
Memory: mare than BGB
HardOisk: More than 2TB (RAID 0, HDE x 2 }
Graphic Card: NVIDIA Quadro 4000 or higher
OVD Super Muld Crive
Personal Computer Bell Dell Precisian ;?u:;;liszl:t::d[aﬂ:pbigital Keyboard: English 1 |Unit
T5500 Editing) Optical Mouse
0 Wirelese network USH adopter {support 11n/118/11g/11b}
24inch Wide Monitar
Microsaft Otfica (Professional )
Secunty software (24 months)
Syslem Recovery media
2 uaar Sunnact in Maldn
HDO for Server Dell
Print speed, black (normal A4 Up to 30 ppm
Print speed, color (normal Ad) Up to 30 ppm
First page out (tlack): As fast as 10 sec
First page out {(celor): As fast as 10 sec
Prin? resoluticn, tlack: Lip ta 600 x 600 dpi
Print resolulicn, cotar, Up to 600 x 600 dpi
Print technelegy: Laser
Cuty cycls (monthly, Ad): Up to 120,000 pages
Print languages, standard: HP PCL 6, HP PCL 5¢ (HP PCL 5¢ driver available from the Web only), HP postscript level 3 emulation,
native PDF printing (v1.4)
Hard disk: Standard, B GB
Pracessaor speed: 500 MHz
Memory standard: 1GB
Memory maxmum  1GEB
, HP Laserjet Paper ray(s standard 3/&6
Printer Hewlett Packard CP5525dn Paper ray(s maxmum B 1 |unit
Paper handling standard,input: 100-sheat multipurpose tray, 250-sheet input tray 2, 500-sheet input ray 3, automatic two-sicded printing
Papar handling optional input: 500-sheat input tray (add up to 2) or 3 x 500-sheet paper fgader and stand
Paper handling slandard,output  30C-shaet output bin
Duplex prining  panting on both sides of paper); Automatic (standard)
Media sizas standard Letler legal, executive, ledger, envelopes (No. 10, Monarch)
Madia sizes custom Tray 1 3x5t0 126 x 18.5in; tray 2, 3, optional tray 4,5, B: 58 x8.310 11.7x 17 In
Media types Paper &xta heavy glossy, heavy, heavy glossy, high gloss images, intermediate, light, plain, recycle, tough), envelopes, |3
Document finishing: Sheetfed
Connectivity Siandard: 1 Hi-Speed USB 2.0; 1 Gigabit Ethernet 1010011009, IPv6, BiDi; 1 EIO
Connectivity Oplional: 802.11b/g wireless LAN, other networking accessories.
Network ready Standasd (buill-in Ethemet)
Compatible Gparating System: Microsoit® Windows®7 32-bit and E4-bit, Windows Vista® 32-bit and 64-bit. Windows® XP 32-bil or 84-b
Warranty 2 years, néxi-day, on-site warranty
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The List of Equipments which shall be installed on November

Appendix 3

. Reference brand | Reference brand . . . i -

Name of Equipment {Manyfacturar) / Type. No. Use application of equipment Specification Oty ynit
Comsumpticn articles for Printer Hawlett Packard Print cartridge For Black [CE270A) 3 |Unit
Comsumption articles for Printer Hewiett Packard Print cartridge For Cyan (CE271A) 3 |umit
Comsumplion aricles for Printar Hewsett Packard Print cartridge For Magenta (CE273A) 3 |Unit
Comsumption articles for Printer Hewdatt Packard Print cartridge For Yellow (CE272A) 3 |Unit
Comsumption articles for Printer Hewlett Packara || " coection CE80A 3 |unit
Comsumption articles for Printer Hewdelt Packard Fusar kit CES77A 3 |Unit
Comsumption articles for Printer Hewlett Packard Transfer Kit CEQT9A 3 [Unit
c tion articles far Print A4 papar for 30 |urit
omsumption articles for Printer Printar i

) . . A3 paper for R

Comsumption articles for Priater Srintar 10 [Unit
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Appendix 3
The List of Equipments which shall be installed an November
Name of Equipment R(i;ifu‘}:ztz:::‘)d Re;u-;enbl}:'.md Use application of equipment Specification Qty Unit
(Frint]
-Line drawinga: Fast: 28 sec/page, 103 A1 prints per hour
«Print rasolution: Up to 2400 x 1290 aptimised dpi fram 1200 x 1200
input dpf with maximum detail selected
+Margins {top x bottom x left x right): Roli: 5 x 5 x 5 x 5 mm (borderless
or phote papers), Sheet: 5 x 16.75 x5 x 5 mm
- Technology; HPF Tharmal Inkjet
«Ink types: Dye-based (C, M, Y, G, PX), pigment-based {MK)
+Ink coiaurs: 6 (cyan, grey, mapgenta, matte black, photo black, yellow)
«Ink drop: & pl {C, M, PK, G), & pl (Y, MX)
+Lina accuracy: +/- 0.1%
-Minimum jine widih: 0.02 mm (HP-GL2 addressable)
-Guarantead minimum line width: 0.06 mm {ISOAEC 13660:2004(E))
~Maximum print fength: @1 m (application dependsant)
{Scan]
-Scan spesd: Colour (200 dpi/400 dpi Turbo): up to 5.1 cm/sec; Black and
white (200 dpi/400 dpi Turbo): up to 15.2 cmisac
+Scan resolutien: Up 1o 8500 dpi, with vanable resclution setung from 50 dpi
inincremeants of 1dpi
-Copy reselution: Up to 5600 dpi
-Maximum scan width: 1067 mm wide
-Maximum scan thickness: 15,2 mm
[Copyl
-Reduction/enlargement: 1 1o 10000%
-Maximum copies: Up te 1000 copies
-Copier settings: Type of ariginal; image crop and align preview,;
lighiness; saturation and RGB contrels; sharpen/blur; mirror capy.
enlargefreduce; paneling; tiling: nesting: accounting. batch
[Image quality}
-Maximum oplical density: 2.15 maximum black optical density {6 L*min)
. HP Dasignjet .
Larger format printer & Scanner Hewtett Packard 1 Unit

T1200 HO-MFP

[Media]

-Handiing: Printer: sheat feed. two automatic rolf feeds, automatic
roll-switching, automatic cutter; scanner: straight-threugh scan paper
path for sheet and cardboard oniginals

-Types: Printer: bond and coated paper (bond, coated, heavyweight
coated. super heavywaight plus matte, coloured), technical paper
(natural tracing, translucent bond, vellum), film {clear, matte, polyestar),
photographic paper {salin, gloss, semi-gless, malte, high-gloss), backlit,
geif-adhaesive {bwo-view cling, indoar paper, polypropylene. vinyl),
scanner: non-abrasive paper, vellum, Mylar, sepia, blveprints, plastic,
film, plastic laminate, foam beard, cardboard (No plyweod, stone plates.
metal pates o abrasive, dirty, rough, sharp edged, metal clamped, or
burned suriaces or lransparenciss)

-Weight: 60 to 328 g/m?*

-Size: 210 x 279 10 1418 x 1676 mm

-Thickness: Upto 0.8 mm

[Memory]

-Standard: Printer: 32 GB (dadicatec file-processing mamory);
scanner 1 GB

=Hard disk Printer standard, 160 GB. scanner standard, 40 GB

[Connactivity)

Interfaces (standard) Printer |10008asse-T), Hi-Speed USB 2.0

£10 Jetdirect accessary slot; scanner Gigabit Ethernet |1000Base-T}
He-Speed USB 2.0, FireWire (IEEE-1394a compliant)

-interfaces (optional) HP Jeidirect intemal print servers

=Pnnt langusages (standard} Adobe® PostSenpt® 3 Adobe® PDF 1.7
TIFF_JPEG. HP-GL2, HP-RTL, CALS G4 HF PCL 3 GUI

+Drivers included HP-GL/2. HP-RTL, PostSciipt® drivers far Windows
joptimised for AutaCAD 2000 and higher}. PosiScript® drivers for Mac
OS X and Linux; support for Citrix® XenAgp and Citix® XenServer
anvironments
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Appendix 3
The List of Equipments which shall be installed on Novermnber
Reterence brand Reference brand N N . q N T
Name of Equipment (Manufactures) { Type. No. Use application of equipment Specificatian Qty Unit
Comsumplion articles for Larger format prinler _ |Hewdett Packard Paper Al C§0208 10 |Uait
Comsumptlion articles for Larger farmat printer  [Hewdett Packard Paper Al Ca0198 10 |Unit
Comsumption articles for Larger format printer  |Hewlett Packard Printhead Gray and Photo Black Printhead (C9380A) § |unit
Comsumption articles for Larger format printer  |Hewlett Packard Printhead Magsnta and Cyan Printhead (C9383A) 6 JUnit
Comsumption articles for Larger format printer  |Hewleit Packard Prnthead Matte Black and Yellow Printhead (C8384A) 6 tlnit
Gomsumplicn articles for Larger farmat printer  |Hewlett Packard Ink cartrkdga 130-ml Gray Ink Cariridge (C93744) 6 |Unit
Comsumpticn arlicles for Largar format printer _ |Hewdett Packard Ink cartridge 130-ml Photo Black ink Cartridge (C9370A) 6 funil
Comsumption articles for Larger format printar  |Hewlett Packard Ink cartridge 130-ml Cyan ink Cartridge {C33714) 6 |Unit
Camsumption articles for Larger formal printer  [Hewlett Packard Ink cartridse 130-ml Magenia Ink Carlridge (C9372A) 6 [Unit
Comsumption articies for Larger formal printer  |Hewdelt Packard ink cartridga 130-ml Yellow Ink Cariridge {C3373A) 6 |Unit
Comsumgticn articles for Larger format printer | Hewlett Packard Ink cartridge 130-ml Matte Black Ink Cariridgs (C8403A) & |Unit
Cutput Power Capadiy. alts . Max Configurable Power ails - Nominal Cutput Veliage 230V OGlput
Voltage Note: Configurable for 220 : 230 or 240 nominal output veltage Quiput Voliage Distortion: Less than 5% at full load. Qutpul
APC{American  |APC Smart-UPS A h 5 N
. . 47 -53 H - N
Uninterruptible Power Supply (UPS} Power Conversion |1500VA USB & |Uninterruplible Power Suaply i;e‘luency (sync to mains}) 3 Hz for 50 Hz nominal,57 - §3 Hz for 60 Hz nominal, Crest Factor-upte 5 1 Waveform Type Sine 7 b
Corp) Serial 230V Input: Naminal Inpul Voltage 230V Input Frequency 50/60 Hz +/~ 3 Hz {auto sensing), Input Connections !EC-320 C14, Input voltage
snoe 0015 g ) adiusia ation: - 302 imaled runtime. morethan 5

Office Space for above equipments

i
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Schedule of Technology Transfer

Appendix 4

Items Year 2011 Year 2012
Jan | Feb { Mar | Apr | May i Jun | Jul Augi Sep | Oct | Nov i Dec | Jan i Feb i Mar { Apr May ! Jun ! Jul | Aug ! Sep Oct | Nov

Ground Control Point
Survey '

i
Field Verification
Aerial Triangulation & <:f> P <::>
Digital Plotting < f\> >

I 1~

Digital compilation &
Symbolization

-

Data Structurization
GIS Database

-

(=

Remarks: Pink Arrows : Technology Transfer by the JICA Study Team in Moldova

Cyan Arrows : Exercise and data creation by Agency itself

Technology Transfer by the Study Team (Pink Arrows} will be carried out normally from 10:00 to 17:00 on everyday. But, details of schedule
iike time and contents will be planned by the member of Study Team who in charge of, after evaluation of current skill of trainees by

guestionnaire.




lassificatic

Cor

CartroiPoint

ControlPoint

ConlralPoint

CentrolPoint

CantrolPeint

ConlralPaint

ControiPoint

ContralPeint

ContralPoint

ym o o,

Acquisition Hem in Russlan New Code

L
State gecdetic network pointe
Puncie geodezite nalignals

HRTFENA

Electrical Nalional Gaodetic points
Puntte gecdezice Malionala de
Electricitate

2102

WM=H5ERERA

State geodelic network poinls on butiat
mounds

Puncts geodezica nationale pa munii

BHLIHIERR

State gecdatic nelwark points on
butidings

Punta geadezice nationale pa cladiri

2104

HaEIcHIRES

Slale geodalic network points on
churches

Puncta geadezice pa bisericl

2105

#Mmal

Survey nelwark poinls fixed Io 18rtain by
center polats

Ratan de Puncie ale Sludiului. fixate ps
teren de puncieie cenlrale,

U= SRR
Survey network polnts on burial maunds
Retea de puncie fixata pe munti

K

Reaferance datum points of Iha slate
Jeveling natwork

Puncle de referinla a retelei de nivelare

2108

EMA
Astronomical points
Puncie asironomice

Acqulsition Rule Reguli de Achizitionare

Acquire according 10 axisting materials.

Put 1he slevation velue as 1ext dala. The elevalion value shoul
ha input the efevation (afiribute llem) by which the second piac
balew dacimal point Is roundad aff.

Se inscria vajoarsa de elevatie ca text da date. Valonrea de
alevatie trebuie 323 corespunda stevatiel, prin care unitatle d
sulime sunt retungiie pina la sistemul zacimal.

Acquire according to existing materials,

Put the elevation valus as text data. The elevation value shoul
be inpul the slevalicr (attribule item) by which the secand pla
below cacimal point is rounded off.

Ee inscrie valoarea de elevatle ca taxt de date. Valoarea de
alevalie rebuie sa corespunda elevetiel, prin care unitatile d
sulime sunt retungite pina la sislernul zecimat.

Acquire according to existing matarials.

Pul the elevalion value as text data. The elevation value shou
be input the slevation (etiribute item) by which ihe second plac
below dacimal point is raunded off,

chizitienarea conform materialelor existents.
Se inscrie valoarea e elevatie <a texi e daie, Valoarea de
slevalia Irebuie sa corespunda elevaliei, prin care unitatiie d
sutime sunt rotungite pina la sistemul zecimal,

Actuire acearding 1o existing maierials.

Put the alsvation value as taxt data. The elevation valus shoul
be input the elevation {atinbule iem) by which the second plac
below decimal point is rounded afl.

chizilionarea conform materialelor existenta.
Se inscrie vaioarea de elevalia ca taxt de deie. Valoarea de
elevatle trebuls sa corespunda elevaliei, prin care unitatie d
sutime sun rotungite pina la sistemul zacimal.

Acqulre according 1o existing malteriats,

Put the eleyation value as t&xt dala. The elevalion valus shoul
be inpu the elevalion (attribule itam) by which the second plae
below dacimal point s rounded off.

Achizitionares conform materialzlor existente

Se inscrie valoarsa de elavalia ca loxt de dala Valoarsa de
elevatle trebuie sa corespunda elevaliei, prin care unitatite d
sutime sunl rotungite pina la sistemul zecimal.

Acquire accarding to existing matarials.

Put ihe elevalion value as text data, The elevation value shoul
be input 1he elsvation (attribyte iter) by which 1ha second plac
below decimal poinl I rourded off,

conferm inlek
Se inscrie valoarea ds elevalie calex de dale. Valoarsa de
elavatie irebuie 5a corespunda elyvatisi, prin care unitatife o
sulime sunt rotungile pina 13 sistemul zecimal.

Acquire ascording 10 exisiing matarials.

Put Ihe elevation valua as 1exd data. The slevation value shnu!
be input the slavation atiributa item) by which ihe second plac
below detimal point s rounded off,

hizitionarea contorm maleralalor exisiant
Se Inserie valoarea de elsvalia calext de dale, Valoarea dz
tlevalle irebuie sa corespunda alevatien, pnn care umtatile d
sulime sunt rotunglie pina la sistemul 2ecimal,

Acquire acconding 1o exisling malarials.

Put the alevation value as lext dala. The elevation value shaul
be inpui the elavalicn (aliribute ilem) by which the second plac
bekew decimal paint is recnded off.

Achizllonaraa conform ralsrialalor existente
Se ingctie valozrea de elevalie ca laxl de date Valoaraa de
slevalie 1rabuie sa corgspunda alevatiei, prin care unitatite d
sutitne sunt 7olunpile piaa ja sistemui zacimal

Acguite according to existing malerials,

Pul the elevalion value as text dala. The elevalion value shoul
be input the elevation (attribuie item) by which the second plac
beiow decimal paint |s roundad off.

chizillonares conform malertalelor exisianta.
S inscrle valosiea de elevatie ca tex] de date. Valoarea de
elevatio Irabuie sa corespunda elevatiel, prin care unitatiie d
sutime suni tolungite pina la sistemul zecimal.

Appendix 5

Information Symbol for the New Maps Symbol for Fleld Verlficatia

K916

Kes

2897
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lassificatic

B i

Building

Bullding

Building

Building

Building

Building

Building

Building

Building

Bullding

ym o o,

Acquisltlon Item In Russlan

| Eo160 T

Residential and non-residential structure
{Smalf)

Structuri rezidenliale sl nerezidentiale

EH{RE)

Residential and non-rasidential sinciure
(Large)

Strucluri rezkientiale sl nerezidenliale

RGO ERIE KB RN

igHy proeminent fi i
buildings (Smail)
Cladiri proeminente rezisiente ia foc

O B R (R )
Especialy p inent fire-resi

buildings {Largs)
Cladir prosminenie rezistenle la foc

SEHE (D
Schools (small)
Seolt (mich

E4T (EP)
Schoals (farge)
Sceli (mari)

oz AL B
Hespitals (small)
Spitale{mici)

MER(HH2)
Haspilals (farge)
Spitale (mari)

%% (H)
Chraslian churches(Small)
Bisericl crestine {mici)

Rfe WA
Chrastian churches [Large)
Bisarict cresling (mari)

Acquisition Rule Regull de Achizitionare

Ta put ene poinl an the cenler of tha hausas, buildings (less  Se pune un puncl in mijloc (Mal putin de 25 x 25 m) dupa

than 25m x 25m) by photo inlerpretation. interpretarea lolografica.

To acquire ihe periphery of the houses, buildings [25m x 25m

or mors} by phota interpretation. Sa obtina marginea {25 x 25 m sau mai mult)

To put cne polat on the center of the remarkable fire-proof

builgings (£33 thar: 50m x 70m}. Se pune un punct in mijle (mai puiln de 50m x 70 m)

To acqulia the periphary of the remarkable fire-proof buildings

(50m x 70m or more). Sa se obtina perilaria (50m x 70 m sau mal mare)

:gnﬁ;xl one point on lhe center of 1ha schools (lss than 25m x S5 puna un punct In mijloc ¢ mai putin de 25 x 25 m)

To acquire the periphery of the schools (256m x 25m or mare). Sa abtina marginea (25 m x 25 m sau mai mare)

;;"5:;11 one point an the center of the hospitals (less than 25m = pline L punict in Mijoc { mai pufin ds 25m x 25m)

To acguire tha periphery of the hospilals (25m x 25m or more) Sa se oblina marginea (mat mare dacat 25m x 25m)

To pul one point on the center of the churches (less than 75m

75m). @ pung un punct in mijloc { mal putin de 75m x 75m)

To acquire the periphery of lhe churehes (75m x 75m or more & oblina mergines ( mal mare decat 75m x 75m )

Appendix 5

Information Symbol for the New Maps Symbal for Fleld Verificatia

« adm

—ladm

- sch

sch

< hosp

= GONLH. c=Jlhosp
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large citiow)
Teienuri cu constructil prosminenie
rezislenie la foc (crase mari)

Ihe periphery by copying them,

lAcquire accarding ta exisling materials or (Refer 1o 1he exisling o

conform ialok

{ 80 tefera la hartilg
exisients)

maps.)

Symbol No,
Classiflcation Acquisition Item in Russian | New Code Acqulsition Rule Regull de Achlzitionare Type Information | Symbol for the New Maps [Symbol for Fleld Verificatior|
Spec
L~ () .
Buikling Synagogues (smal) 6B-1 5011 :‘u?g::)onn painl or: lhe cenler of the Synagoges (less than 75rb= pune un punct in mijgo { mai putin de 75m x 75m) Paint
Sinagogi (mici) )
LFI—7 (R . N
Building  |Synagogues (large) 68-1 5012 ;&L'a:’qune the periphery of ihe Synagages (75m x 75m ot Sa abtina marginea { mal mare decal 75m x 75m} Palygon
Sinagagi (mari) .
1B3EHY TR (S " I
. Planis. factorles and mills wilh To put one point on the center of the factorles, planis and milld o " ‘ .
Bullding | lacks (&mall k¥d 5013 ffass then 65m x 65m). Sa pune un punct in mijag {mai puiin de 65m x &5m) Paint Height N 50
Fabrict, mori cu lurnur da fum (mic)
(EZR N0 TR (ER) -
Plants, factorigs and mills with " . ,
Builging  |smokeatacks (Large) 37 5014 ;L%:fz":’;ﬂ:h; ::;:?ery of the facteries, planis and mils e png marginea (E5m x 65m sau mai mult) Polygan Halght lu . g
Fabrici, mori cu turnuri de evacuare a .
fumului (mari)
3587 TR (/D)
Plants, faclorias and mills without . .
Buikiing  [smokasiacks (Small) 3B 5015 ::s‘:u;:?s:?;nl:g::]u cerior of the factories. plants and Mmilf pune un punct in migoc {mai putin da 65m x 65m) Point Annctation Rl KOX, - fet(?77 )
Fabricl, mori fara turnurl de evacuare a .
fumului (mici)
LRI TR (SR
Plarts, factories and mills wilthoul . . . ;
y T h I 1h
Building  |smuokestacks {Large) 38 5016 (;;:gué‘;;h; ::r‘;) ary ol the factories. planis and mils Sa obtina marginea (65m x B5m sau mai mul) Polygon Apnotalion u KOM,
Fabrici, mod {2ra turnuri de evaCusre a *
Tumulul {mari)
GHEHT G HE mEn
Building Forest watden houses §5 5017 To put one point on the cenlar of the Houses af foreslers Se pune un punct in mijloc Paint Annalatien -
Casale padurariler
LR )
" Damaged and daslroyed siructures To put one point on the center of the mined and halk-ruined L | pui
Buillding (Smal 12 5018 builcings fless than 50m x BOm), Se pune un punct in mijloc {mai putin ge 50m x 80m) Palnt 16
Structurl deteriorata sau disiruse :
BRI (K y .
. Demaged and destroyed atruclures To acquiue the periphery of the ruined and half-ruined building .
Buikding (targe) 12 5019 (50m x BOm or more). {54 abting marginea (50m x BCm sau mai mare) Polygon
Structurl deleriorate sau distrusa
EH YT KT To acquire the periphery of closely buill.-on paris of estatas . .
Heavily ceveloped blocks with with predominance of fire-proo! buikiings (100m x 100m or il;f;ﬁ: margmean(l:z?l:l;:?:n sau ma:::\::"p‘:f;:m' d
Building proeminant Tire-resistant buildings (in 14 5101 more). If roads, canals, aic, are pars of the periphery, make creaza marginea copindu-le pe ac_eslea Falygan
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Building

Building

Bullding

Building

Building

Buikding

oa

Road
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Acqulsition item in Russian

BREADIY (GIHTH - A WS
Heavily devetoped blocks wilh
praeminent fire-resistand buildings (othe
populalicn cenlers)

Teranwi cu construclil proeminants
rezistente la foc ( aile centra populate)

14

B A AT Y (R

Heavily developad blocks with

predominately non-fire-resistant buikding 15
(large ciles)

Tersnurl cu construclil preemingnts

nerezistenle la foc  arase mar)

ERIEE BT )7 AT - KSR

)
Heavily devaloped blocks with
pragminent fire-resistand buildings {in
¢lher population caniers)
Teranuti ¢ construstii prosminente
rozistenle Ja fo¢  afte centre populate}

BERDIIT

Sparsaly developed blocks in cities and
othar pepulalion canters

Cladiri dispersate sau proprlatatl
cansiruite in orase si

uman®

;.3 Bl g
Destroyed and semi-destroyed blocks
Prepristati distruse sl semi-disiruse

BiEte
Suburban settelemenls
Asezarl suburbang

4Dk L 07 1 22l B (PO

Sireals (closely built-on pars of astates)
{40m or muars in width)

Autosirazi i drumuri principale

A0 b o7 S (b )

Sireets (closely buil-on pans of estates)
(40m or mare in widih)

Autoslrazi 8i diumuri principale

ARHLL LA A S DT R R
Streats (closely built-on parls of estates)
{mair: streets, 4 lanes or mors)
Autosirazi si drumuri principala

New Code

5102

5103

5104

5105

Acquisition Rule

To acquire Ihe periphery of closely built-on pants of estates wit
predominance of fire-proof buildings {100m x 100m ar mare).
if roads, canals, elc. are parns of the periphery make the
periphary by copying them,

Acquire according to existing materials or (Reter to tha exslin
maps.)

To acquire the perighery of closely buil-on parts of astales wit
predominance of non- fire-proof buildings(100m x 100m o
more). If roads, canals, etc. are parts of the periphary make
Ihe penphery by copying hem.

Acquire according lc existing materials or (Refer Lo the existi
maps.)

To acquire Iba pariphery of closely bullt-on parls of eslates wil
predominance of non- fire-procf buildings (100m x 100m o
mare), |froeds, canala, aic. are pans of the periphery make
tha periphery by copying them.

Actulre according to exisling malerials or (Refer to the exlsti
maps.)

To acquire the periphery ol the scattered buildings or built up
sstales in city and other seiflements (100m x 100m ar mara).
rcads, canals. etc. are paris of ihe periphery, make Lhe
periphary by capying them,

(Refer to the existing maps.)

To acquite 1ha pariphary of the wiacked and hall-wracked
astates (100m x 100m b1 more) by photo interpretation, I
roacs, canals, eic. are pans of the periphery, makg tha
periphery by copying them,

To acquirg the periphery of ihe suburban sattternenl astates
with [ots of tregs {100m x 100m or maore). Il roads, canals, sic.
are parts of Ihe pariphary, make iha periphery by copying tha
Rafer {0 the sxisling maps.)

To acguire the pariphery of tha streel (40m or mera in widlh),
{Refer te ihe axisting maps.)

Ta acquire (he cenler line of ke sireet (40m or more in widih),
{Refer to the axisiing maps.}

Ta acqulte the center ine of the street (main streel, 4 traffic
lanes ¢r more) by photo inlarpretation.
(Refer to the exisling maps.)

Reguli de Achizitionare Informatlon

Se obtine marginea ( 100m x 100m sau mai mut). Daca
drumurile, canalele elc sunl part; componente ale periferiet,
creaza marginea copiindu-le

Obtinerea conform materialelar existente  se refera la harlil
existenle)

5a oblina marginea { 100m x 100m sau mal mull). Dace
drumurile, canalele etc sunt pari ale perilerei, se creaza
periterla copiindu-le

Qbtinerea conform malerialelar existante ( se refara la haril
existente)

Sa gbtina marginea{ 100m x 100m sau mai mult) Daca
ila, lurile ete sunt pardi nte ale p

18 creaza marginga copitndu-la

Obtingrea conform matarialalor exisiznia ( se refara la hadi

exisiants)

2 obiina marginga ( 100m x 100m si mai mult), Daca
il lale etc. sunt parti I e alé perileriel
se craeaza marginea copiindu-la.

Sa oblina marginea (100m x 100m si mal muk) dupa

intarpi fi fiei. Daca ile, etc, sunt
parti P ala feriel, se creeaza
copiindu-la.

Sa oblina marginga (100m x 100m), Daca drumurila, canalal
atc. suni padl ale petileniel, 3¢ ¢reeaza ']
copiindu-le. { Se refera Ja hartile existente)

Sa obtina marginea {40m sau mai lat)
( se refera |a hartile exisienie)

$a obtina linia de mijloc {40m sau mai lat)
(se rafera [a hartile existenie}

Sa obtina Iinia d& mijfoc { strada princi
benzi).
(Se retera la hartile 2xistante)

Appendix §

Symbel tor the New Maps Symbol for Field Verificatlo

R F

15



‘¥

Appendix 5

Symbel No,
Classification Acquisition tem in Russlan New Code Acquisitlon Rule Reguli de Achlzitionare Type Information | Symbol for the New Maps |Symhbol for Fleld Verification
Speg
2B T O TR s i i
1 1y
Road Sireets (closely built-on parts of eslates) 18 7004 ;::::T::;:;;“;:::?;:r l,:l;:;ﬂ fother street, 2 vaffic Sa oblina linia de mijloc ( ale strazi, mai putin de 2 benzi), Lin 3 S
(clher streets, less than 2 fanes) 4 p P ” ( 52 refera ta hartile existente) © A
N {Relar to the existing maps.)
Alte drumuri 51 s0seke
RN () i i
; To acquire the canter Ine of the highways with more than two . "
Road Highways with mace than twa lanes. with §05 7005 tanes, with improved caverring. Sa obtina linfa de mijloc Lina Annatation HW
improved covering _ (Refer fo the existing maps) —_ =—
Autostrazi principale cu doua benzi I —
AN T I R) . : )
" . To acquira 1he canler line of the highways wilh more than two
Highways with more than two lanes wilh P i - " === = HWu
Road mproved cavering (undef consthuction) 115 70G6 lanes, with improved covering (under conslruclion) Sa cbtina linia de mijloc. Line === S as
Drumuri in curs da consiructie
(38 (k)
National roads wilk mora than two lanes, To acquire the ¢antéf ling of the naticnal roads with more than . — 1
Road with improvad cavering 106 7007 i lanes, wi impraved covelring., Sa obtina linia de mijloc. Line Annotation e 4
Autostrazi cu pavaj imbunatatit et
3% (ks ony
{National roads with mare than two lanss
: ) ' To acquire the centat line of the naticnal roads wilh more (han . .
Road wilh improved covering (under 115 TODB Lo tanes. with improved coveiring (under consiruction) Sa obtina finia de mijioc. Line Tu
construction)
Drurnurl in curs de construclie
Lt ]
Road Molorways wilh covering 107 7009 Ta acquirs the cendar bne of the motanvays wilh coverring Sa oblina linia de mijloc. Line Annatalion 2
Drumuri pavate
TS (i)
Matarways with covering (under To acquire 1he caner ine of the motorways wilh coversing . N .
Roed consiruction) 115 7010 cupder canstiuction) Sa oblina finia de mijlag, tine 2u
Drumiri in curs de consiruglie
FHEAR WM5mELL)
Unpaved roads difficull seclions of . y . 5
To acquire the center line of the motorways without coverring . . . . 3
Rond roads {5m or mora In width) . 108 7011 fimproved country roads). (5m or mare in widik) Sa obling linia da mijloc (Sm sau mal laty Ling
Drumuri nepavale, sectoare dificile ale
drurnurilor
FUAZNR Al : . § )
To acquire the center line of ihe motorways withou! caverring - . 3 u
ftoad Unpaved roads undar constructicn 115 7012 with Improved country roads. (Sm or mods in width) Sa oblina finia ¢e mijloc (Sm sau mal faty Line
Drumlri nepavate in curs de construlre
FHEERE 1 ER
Unpaved dirt ropds and dilficull seclions
Road of roads (3m or mers and less than Smiin 110 7043 To acquire the canter line of ihe car tracks. (3m or mare and  [Sa ablina linia de mijloc (mai mult da 3m 5i mai putin de 5m in Lin 4
widihy tess than 5m in widih} latime) °
Drumuri nepavale si sectoare difice ale
drumurilor
RIE (AMERGTATR
Read Field and forest roads (Passible by 4WD 111 70144 To acquira the canter ine of he farest and counlry roads. (3m |Sa obtina linia de mijlas { mai mutl de 3m si mai pulin de Sm Lin
car) ar mars and lass Ihan 5m in width). (Passibla by 4WD car) in latime) (traversabils d& catre masini WD) °
Drumuri de padurs sl d& camp
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{assificatle

Road

ym o a.

Acquisition tem in Russlan

GEgill
Foctpaths and foct bridges
Cal de pletoni sl pasarele

Raillway

Railway

Raitway

Railway

Ralway

Raitway

Rallway

Railway

Railway

Raitway

Bl BT 1)
Railroads [ single-irack)
Cai ferate { £u 0 singura pisla)

B (BT )
Railroads (two-track)
Cal ferate { cu doua piste}

Raiiways under consiructian
Broad-gaugs

i bolatod i (e o]

Railrpads undar construclion (wide-
gauge)

Cai fsrate in consiructie {ecariament larg

T
Natrow-gauge railioads
Cai ferale $1 slatil de scaamant ingust

L nlelod =3 6 0y

Railrgads under construction (narrow-
gauge)

Cai ferate in consinuctie (acatament
ingust)

RE =Tz =T h)
Sus  ded raiiroads
Cal le suspandale

A ER R

Sidelracks, Plalforms, passing Iracks an
stapping poinls

Platforme, pists da trecere st siatii da
oprire

ENEER (FFrri— L RIS
Railroad main stations (to the side of
tracks)

Statii de caiferate { pe piste }

EAENR (T LAt AR
Rallrcad main stations {between tracks)
Slalil e cai farate ( intre piale }

Acquisitlon Rule

Ta acquire the centar fine of the padastrlan palhs by phato
inlerpretation.
(Refer 1 the existing maps.)

To acquire the center line of 1he railways.
(Refer o the existing maps,)

Ta acquire the cenier line of the raitways.
{Refer Ic the existing maps.)

To acquire the cenler kne of the rathways under construction
{Rafer to the existing maps.)

To acquire 1he cantar line of the narrow-gauge tines
(Refer to the exisling maps.)

Ta acquire the center line of the raibvays uader consiruction
(Reder fc the axisting maps.)

To acquire the center line of ihe suspansion raitways
(Refer lc the existing maps.}

To pul one peint on the cenler of the raliway slations
{Refer Lo the existing maps.)

To pul one point an the center of the raikvay stations. When 1
plofting ihe line must be drawn on the sida of platiorm in Ihe
same layer.

{Refer to Ihe existing maps.)

To put one polnt en the centsr of the railway stalions.
(Refer to Ihe exisling maps.)

Reguli de Achizltionare

Sa oblina linia de mijloc.
{se refera la harlile existente)

Sa obtina linda de mijloc.

Sa ghtina linta de mijloc
Sa refera la harile exisienle)

S oblina linia de mijloc
(Sa refera la harile existanle)

Sa oblina linia de mijloc
(Se refera la harile existenle)

5a obtina linia de mijloc
{Se ratera [a harlile existente)

Sa obtina linia de mijloc
Se refera I3 harile existente)

Se pune un punct in mijloc
(Sa refera [a hadile sxistente)

& pune un punct in mijloc. Cand se lace trasarea, linia
trebuie sa fie trasata pe partea platformei cu acelasi sirat.
(Se refera la harile existente).

S8 pung un punct in mijloc
(Se refera [ harlle existante)
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fassificatlo Acquisltion Item in Russlan

ERER (PR LR

Rallroagd main slauons (lecalion not
Railway  known)

Statli de cai lerate { localia nu e

cunoscuta )

RRA FALBIFubih—4)
Railway Loading and unleading platferms
Platforma da incarcare $i descarcare

RHROIEE
Raitway Disassembled railroad had
Cal lerate dezasamblate

i

Depots, raitway stations. railroad lracks
Dapozite, slalii de cai ferate, pista de cai
ferate

Railway

Co st ctio

(BRI KELR)
Consiraction  Smokestacks (remarkabie large ona)
Fabrici zi alle saminss

41T}
Constraction  Mine shafts and oiher entrances (atlive)
Mine sl afls intrari (aclive)

4L (FEAD

Mine shafis and other entrances
{inactive)

Mine si alte inirar {inactive}

Conslraclion

wah

Surface mineral mining sies (Quarting}
Constragtion  (Small}

Tetenun de extragere a minareurilor, Ja

supratala

REHR

Surface minaral mining sies (Cruarries)
Consiraction  (Large)

Tarenuri de exiragare a minereurior, la

supralaia

PSR AR UKATIERO
i, gas and other wells with derricks
Fanlani de gaz i petrol cu sonde de
extragera

Censtraction

Acquisitlon Rule

To put cne poinl on thé centa: of Ihe taibway slations
(Refer to Ihe existing maps.)

Ta put one point an Ihe cenler of (he leadingfunloading
plattarms
(Reler to the existing maps.)

To acquire Ihe center ling of the Bed of dismaniled raitways
{Refer 16 the exisling maps )

To acquirg the center ling of the raitway sidings
(Refer to Ihe sxisting maps.)

Ta put one point on he cenler of the chimneys by phota
interpretation
{Refer ic the exIsting maps.)

To pul ane paint on the center of the entrance to mines and
adits (operaling}
(Refer to 1ha exisling maps.)

To put one point an the center of the entrance to mines and
adits (incparaling)
{Reder to the existing maps.)

To put one peinl an the centar of the areas for oulpul of

minerals by opencut operation (3m or more in helght, less than

150m In length) by phola interpretatian,
(Reler ta the existing maps.)

Ta acquire the upper (ine of the areas for cutptit of minerals by

epencul operation (3m ¢r morg in height, 150m or mere in
langlh) by phoyo interpretalion.
{Refer tc tha existing maps.}

To pul ona peint on the canlar of lhe ail, gas and other wells

wilhout derticks,

Regull de Achizitionare Information

$e pune un puncl in mijloc,
(Se redera |a hadile exisienie)

Se pune un punct in mijloc
(Se refera la hattile existenta).

Sa obtina linia de mijloc
Se rafera la hartile existente).

Sa obting iina de mijlos.
(Se refera la hattile existente),

Se pune un punct in mijkot
(Se refera la hadile exislente).

Se pune un punct in mijloc { operate)
(Se refzsa la harlile exisiante).

Se puna un punct in mijoe
{Se refera la hanile exisleme]),

Se pune vun punct in mijlo{ mai muk de Im inaltime. mai mull
de 150m in lungime) dupa interpretarea fotograflica.
(Se refera [a harlila exislente).

5a obtine linia suparicara( mal mull de 3m inalime, mai mull
de 150m In lungima) dupa interprelarea lotogralica.
(Se refera la harile exislente].

Se pune un puncl i mijlo
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Appendix 5

Ingraciri pentru septeluri (marl)

60m or more).

Symbol No.
Llassification] Acqulsition item In Russian New Code Acqulsition Rule Regull de Achizitlonare Type Information | Symbol for the New Maps |Symbel for Field Verification
Speg
SCLMUIM - A Ok FILRO
. Qll, gas and ather walis withoul derricks Ta put one point on the center &f the oit. gas and clher walls . .
Ganstiaction Fantani de gaz si petrol fara sonds de 45 6007 without demicks. Se pune un punct in mijlac Paint Anniotetion
exiragese
AN H ALY . m
Constraction |Fuel dapots and gas hoklers 48 6008 ::I::::ne point an the center of the fuel sores and gas Se pune un puncl in mijloc Paint -
Dapozite de combuslibili s} hotde de gaz
HUUL AR : -
Caonstraction |Gasoline pumps and filling stations 47 6009 Li::r::?:xm::nunu‘r;a:e;l:ar) of the pairol pumps and filling Se puné un punct in mijloc Point v - ?
Pampe de palrel si statii de umplera 9
ERATHID To put ane point cn the center of the capital structures of iowe R
Constraction |Major towsr-type structures 67 6010 type (waler towers etc) by phota Interpretation (s;ei:':?:r:rllp:::;:ne:gﬁile) Poinl 0 . a
Structuri principale de tip-tutn (Refer 1o the existing maps.) N .
ERE®
Light-type towers { abservation, To put ane point on the center of the tower type {obsarvatian, .
Constraclion [ssarchilgnt) 58 6011 searchlight, atc) by photo interpredation. (sseepr::l:r:rj‘ap::;;ememzl::la) Point é . 6
Tusnuri de lumina ( observatcars, (Refer to ihe exisling maps.) L :
proiectoare)
A B A
Caongtraction [Waler-p d mills and 59 6012 To pui one point an the center of the watar mills and sawmills |Se pune un punet in mijloc Paint Xx . ¢(
Mori de apa i de charestes
S4LEOMERR (BIREL DM ; ; b
Conshiaction Lime and charcoal kiins sigrificant 48 61 8013 I;n';u' one paint on ihs center  af tha remarxable ime charcunSe puné un puact in mijioc Point Annotali (H A el b 1y
* jancmarks (Rer;r 1o the existing maps.) 8¢ relera fa hadie existents). - ’ Y
Cup de carbune ram il :
|SE AL § ===
Censtraclion |Orangetias, greenhousas, hothouses 62 6014 ::ups l::::tp::':n the center of Ihe green houses. hot Se pune un punct in mijlac Point Anngtation = Ve
Orangeril, sare, facare ' L L=
12
Constractian |Aplatias 63 8015 To pul one paint on the cenler of the apiary Se pune un pungt in mifac Point
Stuparil
R (E0 . 1
Constraction |Enciosuras for livastocks {small) 654 6316 0 put ans point cn th center af the enclosures for the cattie Se pune un punct in mijlec { Mai putin de &0m x 60m) Paint
i . (lazs than G0m x 50m).
Impeejmuir paniru septelur (mich
B (X) . )
Constraciion [Enclasures for livesiocks (Large) 64 §017 |10 acauie ih perighery of the enclasures for the catile (S0M N, o ying marginea (mai mare de 50m x BGm) Palygan Annotalion Ij




2%

SHe

Appendix 5

Symbel No,
Classification Acquisition ltem in Russlan New Code Acquisltion Rule Reguli de Achlzitionare Type Information | Symbol for the New Maps [Symbol far Field Verificaticn
Spec
HimLh e em .
Constraction  [Preeminent memarials and monumenis 72 6018 Ta put one(r point an the center of ihe remarkable statues anc Se pune un punct in mijloc Fainl
i sl te [ T monumants. H
LER. AN YRR TR
Memcriats and monuments, comman
graves, and individual graves significam ;
Constraction |as landmarks 73 6019 -I:nf:fo?\ngr:\?;n;:;' ::: ::::r :);'::e fonuments, slatues. Se puna un punct in mifloc Point ﬂ
Memorialuri si monumente, cimitirg ] u P grave.
comune 3! lndividua’e de imperiania
topografica
P Al (N (AT MR To put onae pairt an the cenler of the faifroad lnrels and road L . . _
Conslraction |Tunnels (smal) {kess than 75m In length) 99,417 6101 tunne!s (fess than 75m in lengih) (Sseepr:l::rul;l P:::; in mlJi‘Ocm(:nai putin de 75m in lungime) Point ] s
Tunale (Refar to the existing maps.) ala e existerie). ]
(X (RETEmELEY To acquire the center kne of the railtosd lunnels and road Sa oblina linia de mijloc, prin copierea drumuluy caii ferate. | -
P —t -
Constraction |Tunnels {Large) (75m or mere in [2ngth) 99,117 5102 tunnels by copying (he toad/raitvay (75m or mare in length)  |mai mull dg 753m in lungime, Line Specification
g : D
Tunale (Refer 1o the axisling maps.) [Se refera la hartile existenie).
1R () (EET5mER)
. ) h . )
Constraction i?:l!,g;di?‘u;r(‘;:;“ and raitways) (lesy 157,158 6103 I'L(:‘;I.:)une paint on the canter of the bridges (jess than 75m irle, pune LR punci in mijloe { mai putin de 76m in lungime) Point Specificatian \
Podurl si pasaje peindicate pe harta -
X (RE7EmELE) ! . ) AL
: ’ T § ——
Constraclion |Large Bridges (75m or more in langth) | 157,168 5104 |longamn 'h;;‘":;',:::!";";‘:‘bmg“ by capying the Se obtine linia de mijac (mal muit de 75m lungime) Line Specification A
Poduri si pasaje neindicale pa harta ¥ g =
IR To put 9ne point on he center of 1ke foct bridges by phote s
Constraction |Footpaths and foat bridges 114 8105 interpretation. Se pune un puncl in mylnc Paint
¥ (Se refera Ja hartile #xisients) <
Treceri da pielon! sl pasarele (Refer (o the existing maps) .
EERRD (2T
:::‘::pf::::‘:;;i:;sﬂ'\ﬂ]n' highways To put one point on the certer of the auta transport parking |- pune wun punet in mijioc _JL
Constraction Lacurl de parcare a avtovshiculslor pa 119 6105 ;;ﬂ:r:rot: ::: ::g:‘»i:\aysm:n: ]motorwayn wilh improved cavering (Se retaca I hartde existente). Point Annatation
autesirazl principale $i pe autostrazi g maps.|
imbunatalite
DL i—F (2% N 2 TN DR T . Se pune un puncl in mijloc.
© put one paint on the center, ’
. %) . . y . Canalul de scurgere este foksil pentru a dubla linka la} 3
. ] d
Censlraction ¢, tvers (roaas and railways) 166 8107 :a::'l?:;: ::2:::1::::;:: cg:;?: 5. railways. doubla e | oy ferate, sa dubleze finia canalelor 5ilinia de travessard Point —_—
Poduri peste obslacale mincré - 2 raulul.
AR AL (RS 150mELE)
i I
g::::;:::;’"::;:::::m;: ﬁ:;; To atquire the reveled canal bank slopes by copying Ihe canall Sa oblina linia, prin copierea linisi canalului, { mal muk de
Constraction ar mora In Iengih) 165 5108 lina. {150m of mara in lengih) 180m lungime) Line
T armurl cu ar:mlura pe canals 3l (Refar 10 the sxisting maps.) (Se ralara la hartie existenie}.
sectoare canglizate al raurifor
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Steucluri $i semne stabile pantru
semnalizarea ps coasta, de imporianta
topagrafica

(Relar to 1he existing maps.)

{Se refera I hartile existenie).

Symbol No.
Classification Acquisition ftem in Russian | New Code Acqulsition Rule Regull de Achizitionare Type Informaticn | Symbol for the New Maps [Symbaol for Field Verificatior|
Spec
B LB, 290, ) (BE 150mEl
k3 . . . Sa cbtina partea tarmulul aflai sub proleciie prin coplarea
To acquire Ike shore side of the shore protections by copying . L .
Constraction Erpblnkrﬂenls { stone, concrale, 168 6109 ihe coastal line of seaunivarsicanals Aakes. ponds,casanveirs. coastei marlorf rauriler canalaly lacurilor lazurilot Line
toncrete) (150m or more In (Refer o he pxisling maps.) rezervoarelor.
length) § Maps. (Se refera la harie existenie).
Diguri ( piatra. beton, balon armat, lemn)
Fo RS RTTEIR) ; ‘ " " . f .
. To acquire tha centar kne by copying Ihe road. Sa obtina linia de mijloc prin copierea drumului. . "
Censiraclion 0am§ carfying tafic 167 8110 (Refer 1o the existing maps.) (Se refera fa hartils existents). Line Specification
Baraje cu trafic (&1
HL(HESOmREOMITE TR
Dams not carrying traffic {less than S0m To acquire 1he center line (le3s than 50m in length) Sa obtina linia de mijloc{ mai putin de 50m lungime). . -
Constraction i langiny 167 6111 (Refar to 1he existing maps.) (Se refera la hartde existente). tne
Baraje fara tafic
¥ LRSG0mE L GREGEITFERE)
. Dams not carrying traffic (50m or more in Ta acquire the centar Kne (50m or more in length) Sa obtina linia de mijtoc (mal mult de 50m lungima) .
Constractian langth) 167 8112 (Refer to the exisling maps.} [Se refera la hartile existants). Line Specification
Barajs cu irafic (351 1
Dikes {less than 5m in width)
IF Sl (MSmIT) N \ .
. P NIM G ES I HIC M EL THLY o acqguire the center Kne {|285 thar 5m in width) 8 abling linia de mijloc{mal putin de Sm latima) . P
Conslraclion |22y 170 6113 {Refer 1e the existing maps ) (Se refera la hanie exislante). tne Specification [t L
Dams and dikes
Baraje si santuri
TF HEl (BSmEE2EmELT)
Dikes (5m ar more - less than 25m in " . a oblina linia de mijloc (mal mult de 5m si mai putln deé 250
il 5 - 5!
Constraction  [width) 170 6114 (T:,::? ;2',‘,,':::{:1?:;:;25(] mor more - tees han 25 W Nty iine Specificalion F] » JFEEEEEEEN]
Dams and dikes - (Se relera la harile exisienie}. Y
Garaje si santuri TTIITr7TrTTT
Fine
Anchorages and landings without o
. To put one paint on the caniar Se pune un punct in migoc
Constraction |equipped maorings 191 5115 . . . Point
Statii ds ancarsrl 3l debarcar neechipate (Refer 1o Ihe existing maps.) (Se refera la hartile existenia}.
cu Bcostamant
RiEnt-Fal. Fold
. Landings wilh equipped moarings P— .
Censiraciion Debareari achipate cu scostament 192 6116 To put one point on the cenler Se pune un punct in mijloc Paint -
neindicale pe harta
Constracti ﬁ;fe?;?d“ fings 183 5117 To acquire the pariphery by copying 1he coastal line of the 5ea5a oblina margines, prin coplerea liniei de coasia a marii. Line
onslraction Barai meofing (Refer Lo the existing maps.) (Se ralera fa hartile existanie}.
araje 5 acostamenis
f DR 1 )
Parmanent signs and structures for
i ing i i h it in mijlac. .
Consiraciion ceaslal signaling imponant as landmark 205 6118 Ta put one paint o the centar S pune un puncl in mijlac, Point <
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