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PREFACE

In response to a request from the Government of the Republic of
Malawi, the Government of Japan decided to conduct a Study on Urban
Development Master Plan for Lilongwe in the Republic of Malawi
(Topographic Mapping) and entrusted the study to the Japan International
Cooperation Agency (JICA).

JICA selected and dispatched a study team headed by Mr. Satoru
Nishio of Kokusai Kogyo Co., Ltd. between February, 2009 and August, 2009. -

The team held discussions with the officials concerned of the
Government of the Republie of Malawi, and conducted field surveys at the
study area. Upon returning to Japan, the team conducted further studies
and prepared this final report.

I hope that this report will contribute to the promotion of this project
and to the enhancement of friendly relationship between our two countries.

Finally, T wish to express my sincere appreciation to the officials
concerned of the Government of the Republic of Malawi for their close
cooperation extended to the study.

July 2009

Toshiyuki KUROYANAGI

Director General

Economic Infrastructure Department
Japan International Cooperation Agency






LETTER OF TRANSMITTAL

Mr. Toshiyuki KUROYANAGI
Director General
Econemic Infrastructure Department

Japan International Cooperation Agency

We are pleased to submit to you the report on the Study on Urban Development
Master Plan for Lilongwe in the Republic of Malawi (Topographic Mapping).

This report is on the work involved in making the 1/10,000 digital topographic map
for the Urban Development Master Plan for Lilongwe in the Republic of Malawi,
implemented from February to August 2009. From the necessity to make the digital
topographic map in a short timeframe, satellite imagery was used and the digital
photogrammetry method applied. So to maintain the required accuracy, quality
evaluation and the latest technology was employed.

The Government of Malawi formulated a land-use plan for Lilongwe City that
designates and secures land for commercial, industrial and residential use, with the
purpose of rationally consolidating the capitals' functions. Based on this plan, Lilongwe
City 1s formulating suhject plans for each sector that make up the urban development
master plan, for the provision of social infrastructure such as, transportation facilities,
road widening and waste management. [t is hoped that the 1/10,000 topographic map
made in this study can be used effectively in the formulation of these plans, and also
that this can lead to deeper ties of friendship between our two nations.

Finally, let me express my sincere appreciation to the Japan International
Cooperation Agency and other concerned organizations, officials of concerned
organizations of the Government of Malawi and danor organizations for their close

cooperation extended to the team.

July 2009
Satoru NISHIO
Team Leader
The Study on Urban Development Master
Plan for Lilongwe in the Republic of Malawi
(Topographic Mapping)
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Chapter 1 Outline of the study

The Republic of Malawi decided in 1965 to relocate its capital from Zomba to Lilongwe, making this official

in 1975. The ideal use of Jand for the new capital city was presented, firstly in the Lilongwe City Master Plan
outlining the basic structure in 1968, then with the Lilongwe Outline Zoning Scheme in 1969, Later, this
land-use plan was revised in 1986, prescribing matters such as development, formulation of a well-ordered urban
area, and conservation of land for intencled end-uses such as road construction. This plan was to be revised every
five years, however, this has not happened due to personnel, technical, and financial restrictions,

Presently Lilongwe City has an area of 465 km® and a population of 660,000 (preliminary figures of 2008
national census, including the suburb: Area 58). With a rapid population growth of 4.3% annually, designating
and securing planned residential land is an issue due to the fact that illegal dwellings—lacking official
documentation of land acquisition--are spreading in land for public facilities and industrial zones.

Further, the number of vehicles in the city is increasing causing localized and chronic traffic jams. The
international trunk road, the M1, passes through the city center. However, traffic flow is not separated into city
and international usage, so upgrading to a more suitable road network will be delt with as a separate issue,

Other issues include road widening and upgrading public transport facilities, such as a bus terminal to cope
with fuiure increases in traffic voluine,

. The city also has a problem with waste management. There is no problem at present with the capacity of the
final waste disposal site, but the collection system needs improving,

With no revision of the land-use plan since its formulation more than 20 years ago, the state of development
has since diverged from the plan. Thus, the formulation of an whan plan to guide the deliberate provision of
municipal facilities and to control disorderly development in the future is a pressing need.

In response to this situation the Government of Malawi requested the Government of Japan's cooperation in
formulating a land-use plan suitable for Lilongwe City and subject plans for each sector.

In response, a preliminary study team was dispatched in November 2008 to gather information necessary to
implement a fuli-scale study, and to discuss and sign the Scope of Works (S/W), which was then signed. In the
S/W, agreement was reached on the formulation of an urban development master plan for Lilongwe City and
adjacent urban area to the southwest (Area 58). This study is to make a new 1/10,000 digital topographic map

needed before the plan can be formulated.

~ Objective of the study

The objective of the study is as follows:




Study area

» To make digital topographic maps on a scale of 1/10,000 for Lilongwe city and the adjacent

Area 58 to the southwest.

The area of the study is as follows.

+ Study area; Lilongwe city and the adjacent Area 58 to the southwest, covering an area of

465km?.

Here, the map area was expanded to include some areas to the north, southeast, and southwest in response to
a request by LCA. These are significant areas where the construction of large-scale shopping centers and
housing developments are planned; important areas to make topographical maps for urban planning. This

expanded mapping aren is shown within the red line in the map below. A detailed description follows in

Chapter 2. (2-1.) Explanation and discussion of inception report.
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Figure1  Area of the Study




Basic Pollcy of Study for Implementation

.4 BasicPolicy of Study for Implementation =~

The basic policy of the study is as follows:

@ Basic Policy 1: Make digital topographic maps using existing
documents and data as much as possible
¢ Basic Policy 2: Make digital topographic maps based on world standards
@ Basic Policy 3: Topographic Map expression and data are to be compatible
for use in urban planning

~ SummaryWork Schedule

The summary work schedule of the study is based on the work directive and the basic policy on work

implementation, as follows.

@  Preparatory Work in Japan: 2009.2.25 - 2009.3.16
@  First Work in Malawi: 2009.3.17 - 2009.4.15
®  First Work in Japan: 2009.4.16 - 2009.6.2
® Second Work in Malawi: 2009.6.3 - 2009.7.2
@®  Second Work in Japan: 2009.7.3 - 2009.8.17 (Final product delivery; 2009.7.29)
Table 1: SBummarized work schedule
Fiacal 2008 Fiscal 2009
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Detailed Work Schedule
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The detailed work schedule was planned as follows




The Study Team

The following table shows the name, position and responsibilities of the respective study team members.

Name Position Responsibilities
Leader / Map symbols discussion 1 | » Head of entire study works
Satoru Nishio / Supplementary field identification * Lead map sy{nbols discussions
+ Implementation of supplementary ficld
2 identification
Al Nishimura Map symbols discussions 2 /| . Sypplementary map symbols discussions
Supplementary field identification 1 { ° Lead supplementary field identification

- Work allocation of each member

The work allocation of each member is shown in the work allocation table below.

Table 3:Work allocation table
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Products

The following are the products of the study,

Table 4 : List of products

Itemn Products Content Volume
Contents:
+ Basic policy of study
| Inception Report + Method of study implementation | 10in English
) + lmplementation plans etc. of waork
Study process /study work personnel plan
reports
Final Report Included matters: chronology and results of 10 in English
study work
110,000
Topographic map 20 sets
2) digital data
Products
Report on quality 1 set
contro]




Products

Results of Study Implementation

Chapter 2

A flowchart of the work done in the study is shown below.
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Preparatory Work In Japan (2009.2.25 - 2009.3.16)

1)

2)

3)

Gathering together relevant documents in Japan

The following documents were collected in Japar:

Access information on the survey area and geographic information on the greater capital area
Image data of the study area (ex. Google Earth)
Weather and climatic information (ex. MSN-weather forecast)

Information on topographic map specifications of surrounding Aftican countries (in particular,

former British colonies)

Arrangement of collected documents

The collected documents were arranged as follows so that they could be used to implement the study:

Geographic information of the greater capital area was arranged so that an implementation plan
for the brief survey and supplementary field identification in Malawi could be deliberated.
Tmage data of the study area was arranged so that images of the area could be acquired.

Weather and climatic information was arranged so that appropriate decisions could be made on
the implementation period of the field survey.

Topographic map specifications of neighboring countries were aranged so that digital ‘map
symbol regulations could be prepared.

Formulating specifications (draft)

The specifications (draft) were formulated based on a geographic infonmation standard. Specifically,

they are to include the following:

Outling (information regarding data product descriptions)

Domain 6t‘ validity (information regarding the application area of specifications)
Identification of data products (information regarding identification of product data)
Data content and structure

Reference system (information regarding coordinates and almanac)

Data quality (assessment procedures and quality requirements)

Data producis distribution (encoded specifications)




Preparatory Work In Japan (2009,2,25 - 2008.3.16)

® Metadata
Further, besides the drafl specifications, drafls were also made for the following,

®  Sheet division

e Maginal informalion

Based on the results of (1-1.) Collecting existing documents and information, the studies basic policy

and methods were deliberated from the following viewpoints leading to implementation of the study.

(1) Type of satellite image data obtained
A search of high resolution satellite image archives on the market found that no stereo satellite images
existed covering the whole area. There were existing QuickBird (QB) and IKONOS individual images, as well

as SPOT arthophotos and DEM that were taken relatively recently.
Given the short period in which the map was to be made, new satellite images were not included this time,

(2) Technical method applicable to digital plotting
Based on the aforementioned satellite image situation, making digital orthophotos from individual images,
then using the map digitizing method (where mapping is based on a digital orthophoto inputted into a

numerical plotting machine) was considered in order to make the map.

As a result, it was decided to ground control the QuickBird immages based on the SPOT ortho images and
SPOT-DEM data, then to make the map with the map digitizing method after making the QuickBird

orthaphotos,

Initialy the coordinate system or surveying specifications to be employed wete not decided, thus it was not
cerfain whether the SPOT orthophoto coordinates needed changing (they eventually needed changing to

WGSS4).

Elevation data could not be gained from the satellite imagery, so, consideration was given to both using
contour lines on the 172,500 topographic maps already in the survey departments possession, and acquiring
SPOT-DEM data, It was decided to verify the difference between both of these methods, and then determine

whether they can withstand use, and how much shifting is necessary between them.

(3) Expected accuracy of the results of the aforementioned technicat method
As the resolution of satellite images defermines the accuracy, the use of satellite image data with a spatial
resolution 1 m and over, necessary to maintain a 1/10,000 level, was considered, This is based on 'overseas

surveying regulations (for basic maps).' It was decided to use QuickBird, which can maintain a spatial




Preparatory Work in Japan (2009.2.25 - 2009.3,16)

resolution of 0.8 m, as mentioned above,

(4) Timing and period of study implementation
There was a time limit of four months to complete the topographic map, so a streamlined work plan was
considered where phase 1 only involved overview (basic design) work, while all the field survey work was

concentrated in phase 2, so as to eliminate blank periods between work as a much as possible.

This information was put together in the inception report for the purpose of carrying out discussions with

LCA.

The basic policy on the implementation of the study, method and matters of implementation, processes,

personnel composition, and assignment were deliberated based on the results of (1-1.) Collecting existing
documents and information, and (1-2.} Deliberation on basic policy and method of study. Then, based on

these deliberations, the Tnception Report (draft) was compiled.

il
Satellite images that could be
identified based on the digitat
plotting method  outlined  in
(3-1.) Digital plotting and editing,

were acquired.

When doing so, image data
quality was evaluated by
checking the resolution, cloud
cover, ete., and whether the
satellite images cover the whole

sudy area.

Also, DEM and orthophoto Figure 3 : High resolution satelite (QB) archive status in the

study area
data for the study area were

acquired considering the digital plotting method that was to be employed.

As the study area (size and position) was decided officially in the specification meeting, satellite images

were acquired covering a larger area than in the plan.

10



First Worlk in Malawi (2009.3.17 - 2009.4.15)
The satellite imagery purchased is as follows, |
(1) QuickBird satellite image data
Area; 500km2
Catalog ID: 1010010001F6FBO0 (20030607), 1010010002045900 (20030625)
Image enhancement level: standard images/pan-sharpen images (standard orthophoto images)
Image colour; Multi spector 4 band colowrs (near-red, red, green, blue)
Resolution: 60 cm
File type: GeoTIFF1.0
Image quality: 16bit
Coordinale system: W(GS84
Media: DVD
(2) SPOT View Level 3 orthophoto data
Scene ID: 5 138-377 2007/06/15 08:09:55 IAB SAT 6

Scene size: 30' X 30

Resolution: 2.5m panchromatic

Map projection method: UTM WGS 84
Format: DIMAP

(8) SPOT-DEM data

Land area of survey target: 680.9km?2
Map projection method: UTM WGS 84
Mesh size: 20m

Format: DIMAP

The explanation and discussion of the inception report was carvied out as follows.

(1) Time
March 30, 2009. From 9:55 to 10:55

11



First Work In Malawi (2009.3.17 - 2009.4.15)

(2) Place
The Chamber of the Lilongwe Civic Offices
(3) Proceedings of meeting
1) Opening prayer; Ms. M. Mpakule
2) Self Introduction: Everyone present (see list of attendants below}
3) Welcoming remarks: Mr J. Tsogolani
Welcoming remarks were made by Mr J. Tsogolani, Director of Engineering Services on behalf of the
Chief Executive. He told those present thal the Lilongwe City Assembly with assistance from the
Govemment of Japan through the Japan International Cooperation Agency (JICA) has embarked on the
process of reviewing the Lilongwe Outline Zoning Scheme.

The JICA study team from Japan had organized this meeting with the stakeholders, The objective of the
mieeting was to source technical input into the topographic mapping inception report from the stakeholders.
The topographic mapping inception report was part of the preliminary works towards the comprehensive
review of the Lilongwe Outline Zoning Scheme. He thatked the Japanese Government for their assistance.
4) Presentation: Mr. Nishio

The Leader of JICA Study Team explained the following based on the Inception Report.
a) Objectives of the project,
b} Basic policies of the project.
¢) Project implementation procedures.
d) Final product.
¢) Work planning,
) Personnel planning
5) Q&A
The JICA Study Team answered the following questions that were raised in the meeting.

Q1) Is cadastral infonmation going 10 be indicated on the topographic map scale 1/10,0007

A1) The cadastral information will not be captured and indicated on the topographic map based on the
JICA study team’s {..h perience,

Q2) How has the studly area been detenmined?

A2) The JICA Study Team discussed with L.CA the study area from the day the study team anmived here
and the study team agreed with LCA.  The tentative study area is being considered by JICA head
quarters.  The study team will get the results of consideration for the study arca within a few days.

()3) What kind of data will be used when the topographic map is produced?

A3) The JICA Study Team will use the satelfite images (o produce the maps.

Q4) Are you going lo carry out capacily building?

Ad) Capacity building rclated to the mapping component of the praject will not be carried out in

12



First Work in Malawi {2009.3.17 - 2009.4.15)

principal. The purpose of the project is to produce the topographic maps and there are not enough
time and resources to carty out capacity building.

Q5) In the basic policy in the inception report, the world geodetic system is recommended to be
introduced as a survey standard, but the Malawi side would like to apply the local system. What do
you think of using the local system?

A5) The JICA Study Team recommended the world geodetic system based on tendencies it the survey
sector, as mentioned in the inception report. There would be no technical problems if the focal system
was employed for the project mapping,

Q6) What do you think about counterpart (C/P) duties and the implementation schedule?

A6) It is very important to cooperate with C/F, LCA and Survey Department. The JICA Study Team
informs and explains their duties and the schedule in advance,

6) Closing prayer: Ms. M. B. Dube
(4) LIST OF ATTENDANTS

Malawi Side:

1. Mr, Julius TSOGOLANI, Director of Engineering Service, Lilongwe City Assembly

2. Mr. Yohane NYANJA, Acting Director of Planning and Development, Lilongwe City Assembly

3. M. K. J. BANDA, Lilongwe City Assembly

4, Ms. M. B. DUBE, Regional Commissioner for Physical Planning, Ministry of Lands and Natural Resources
5.Mr. E C. J. TUKULA, Commissioner for Physical Planning, Ministry of Lands and Natal Resources
6. Mr. K. G MLINDE, Lilongwe City Assembly

7. Ms. Mercy MPAKULE, Litongwe City Assembly

8. Mr. Jones K. GONDWE, Lilongwe City Assembly

9. Mr, Brown MPHALQ, Survey Department

10. Mr. Dalitso MPOOLA, Repregentative, Ministry of Local Government and Rural Development

H. Mr. Neeton MHURA, Commissioner for Lands, Ministry of Lands and Natural Resources

12. Mr, Y. K. CHEWELE, ESCOM, Lilongwe

13. Ms. Catherine KULEMEK A, Town Planning Manager, Lilongwe City Assembly

14. Mr. H.8.K. MUMBA, Housing Manager, Lilongwe City Assembly

15. Mr. H.T. KAMELA, Devefopment Control Manager, Lilongwe City Assembly

13



First Work in Malawi (2009.3.17 - 2009.4.15)

Japaness Side:

1. Mr. Satoru NISHIO, Team Leader of JICA Study Team

2. Mr. Akira NISHIMURA, Surveyor

JICA Malawi Office

1. Mr. Shunsuke TAKATOI, Assistant Resident Representative
2. Mr. Godfrey KAPALAMULA,  Senior Programme Officer

The Minutes of Meeting (M/M) signed during this study are attached in Appendix 1.

CLVIL  DEFLCEY

Photo 1 : Explanation of IC/R Photo 2 : Participanis of IC/R Meeting

The following items were agreed upon among Lilongwe City Assembly, Department of Surveys and JICA

Study Team for the Study on Urban Development Master Plan for Lilongwe in the Republic of Malawi
(Topographic Mapping):

The results of considerations and discussions are included in the memorandum (see Appendix 2). Survey

specifications taken from the discussion results are shown below.
Also, a specification sheet in the form of product specifications is attached in Appendix 3.

Table 5 : Survey specifications to be used

Reference Eilipsoid Clarke 1880 (Modified)
a=6,378,249.145326, 1/f=293.4663076

Projection System Transverse Mercator

Grid System U.T.M. (Zone 36)

14



First Work in Malawi (2009.3.17 - 2009.4.15)

Meridian of Origin 33°00° East of Greenwich
Latitude of Origin FEquator
Scale Factor at Origin 0.9996

False Coordinate of Origin

Y (False Easting) =500,000m
X (False Northing)=10,000,000m

Unit of Measurement Meter
Base of Height The Indian Ocean (Mean Sea Level)
Sheet Size 80 cm (8 k) by 60 cm (6 kam) for scale 1:10,000.

Further, in these discussions there was a request from LCA to expand the mapping area slightly in the north;

southeast, and southwest. There is a planned large-scale shopping center in the north, and rapid housing

development in the south-east and south-west, where a bypass is also planned. These are all important map

making areas to implement the urban plan, This matter was promptly reported to JICA. to check whether it was

permissible and JICA approved the additional request for the expanded mapping area, Moreover, there was no

extra cost involved in mapping the additional area,

Photo 3: Specification discussions

Procurement of topographic maps (large to small scale maps, including 1/2,500 scale maps) from the

Survey Department.

The existing 1/2,500 topographic maps were obtained from the survey department in order to acquire

contour information and sateliite image ground control factors,

Arequest for all the 172,500 topographic maps within the study area was made to the survey department,

however, many of these maps are stored not in Lilongwe, but in the office in the second biggest city,

Blantyre. It took a long time to procure these maps, visiting the office fowr times, between the first and the
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First Work in Malawi (2009.3.17 - 2009.4.15)

ninth of April, 2009. Further, cnly 194 sheets of a total 290 (approximately 67%) could be obtained due to
missing maps and so forth, The missing maps however, were mostly of the suburban areas, so most of the
central city was covered (see map below). The original map was on a polyester base, and so a blueprint
map was acquired, The coloured sections of the map below are the topographic maps that were acquired.

Sheat Division for 1/10.000 & [/2,500, Litongws. Malswi
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Figure 4 : Sheet division map for scale 1/10,000 and 1/2,500
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(1) Outline of brief field survey

Here a brief field survey of the target terrain and features to be displayed on the topographic map was
implemented.

Moreover, as a result of discussions on working standards, it was decided to utilize the previously used
coardinate systemn, Clarke 1880. For this reason, a survey of ground control points based on fhe Clarke 1880
coordinate systemn was carried out.

1) implementation period

The following are the time periods the work was implemented:
Brief field swvey; April 6 10,2009
Ground control point survey; April 6 - 10, 2009

2) Implementation structure

The following is the implementation structure,

Group A Mr, Keissar S.C. Kaluba (LCA)
{Brief field survey) Mr. Akira Nishimura (JICA study team)
Group B Mr. Stephen Phiri (LCA)
(Ground control point survey) | Mr. Satoru Nishio (JICA study team)

{2) Brief field survey of target terrain and features for topographic map
Printed out SPOT orthophotos were taken 1o implement the brief field survey.
1) Brief survey of important features based on map specifications,
The brief field survey was conducted using printed SPOT orthophotos based on the map
specifications decided through discussions with relevant agencies. &
The following items were confirmed on the SPOT orthophotos and photographed during the brief
field survey:
a. Important bridges,
b, Important buildings (churches, schools),
¢, Confirming impottant smaller objects (high towers such as cell towers), and
Furthermore,
d. the overall condition and visibility of vegetation was confirmed on the SPOT images
These brief field survey results for target features, their map symbol or code number and orientation
of confirmation photograph, were displayed on the SPOT orthophoto printowts. Also the result of field

confirmation of vegetation on the SPOT orthophoto is to be interpreted singufarly for numerical plotting
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and editing,
2) Brief field survey of secular change based on SPOT orthophotos
A brief field survey was undertaken, based on SPOT orthophotos taken in June 2007 of places where

secular change has occurred since. These secular changes confirmed in the brief field survey were

displayed on the SPOT orthophoto printouts.

Photo 4: Vegetation confirmation survey (maize)  Photo 5: Survey of important buildings (church)

(3) Ground control point survey
As it was decided to use the Clarke 1880 (Madified) coordinate system, it was necessary to change the
coordinates of the image data (WGS84) to this system. To ground control for this, coordinates based on
Clarke 1880 (Modified) were needed, for points where the position could be clearly identified on satellite
images. Fortunately, there are national triangulation points with coordinates based on Clarke 1880
(Modified) in the target arcas of the survey, many of which are pillar type and can be clearly identified on

salellite images,
Fifteen (15) ground control points were made using these national triangulation points.

The results of this are in “Descriptions for Ground Control Points” (see Appendix 4),
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Photo 6: Ground control point (No. 142/MWT) Phato 7; Survey of ground control point-{No.
88/MWT)

(1} Preparations for digital plotting and editing

The following data was prepared to start digital plotting and editing,

¢ QuickBird satellite image data
*  SPOT View Level 3 orthophoto data
*  SPOT-DEM data
®  Scanned data of existing 1/2,500 topographic maps
(2) Making QuickBird orthophotos
The QuickBird images were photocontrolled using SPOT orthophotos and SPOT-DEM data. These

QuickBird orthophotos were macde for plotting using the map digitizing method.

Further, the coordinate system was changed [rom WGS84 to Clarke 1880 (Modified) using the ground

control point results.

(3) Digital plotting
The defined topographic features and so on were plotied (digitized) onto these QuickBird orthophotos,

made with satellite images using the map digitizing method,
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Figure 5: Digital mapping

(4) Piotting contour lines
Contour lines from the existing 1/2,500 topographic maps were ploited with the map digitizing method

onto the scanned existing 1/2,500 topographic map data. The contour lines are at 2 meter intervals.

On the other hand, for areas where 1/2,500 topographic maps could not be obtained during (2-3.)
Caollect map data, contour line data was made from these SPOT-DEM, In order to check the practicality of
using SPOT-DEM data, the elevation difference between the same points on this data and the contour lines
of the 1/2,500 topographic maps was verified (see below). In all, 74 points were cross-checked, resulting

in a standavd deviation of .44 m.

According to JICA overseas surveying rules (for base maps), the height accuracy (standard deviation)
must be within 1/3 of the contour interval: As the contour interval used this time is 2 m, the height limit is
0.67 m. The standard deviation of 0.44 m is within the height limit so the SPOT-DEM data could be used
as is, without impacting the shift amount, in the same manner as the 1/2,500 topographic map contour line

data that is considered correct for this study.
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Table 6 :Elevation differences between SPOT-DEM and 1/2,500 topographic map contour line data

2500t S SPOT20DEMMS 452 x(m) 2
X Y Z ¥ ¥ B
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(5) Digital editing
The maps were edited to represent symbols the on the digital plotting data. |
The symbols were edited with CAD software to align and change their position and angle, and also the
position of annotations.

After the digital editing, maps for supplementary field identification were made.

(6) Producing sample map with draft map symbols
After the digital editing, a sample map was produced with draft map symbols based on the

specifications decided upon in the discussions.
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The supplementary field identification was conducted with the following procedures.

(1) Preparation

1) Making printouts of acquired satellite images

Orthophoto map prints were made fiom acquired or produced SPOT and QuickBird orthophoto

images, 20 sheets on a scale of 1/10,000, according to the neatline decided upon in discussions,
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2) Printed maps of numerical plotting/editing data
Printed maps of post-numerical plotting/-editing data were made according to the specifications on a
sheet by sheet basis.
(2) Implementation structure and period of supplementary field identification
1) Formation of supplementary field identification teams
Two teams were organized, as shown below per team, to conduct the supplementary field
identification:
+ | study team member
+ 1 guide/public relations
* 1 vehicle (4WD)
Further, the guide/public relations members appointed are employees of Lilongwe City Assembly,

the counterpatt agency.

Mr. A. N. Chirwa (I.CA)
Group A o
Mr, Akira Nishimuta (JICA study team)
Mr. Stephen Phiri (LCA)
Group B o
Mr. Satoru Nishio (JICA study team)

2) Suppiementary field identification period
The supplementary field identification was carried out from June 9-29, 2009,
(3) Content of the supplementary field identification
1) Preparation
The points that needed clarifying after the numerical plotting/editing on a sheet basis were
re-checked. Also the differences (secular change) as a result of satellite image acquisition period (June
2007 for SPOT, June 2003 for QuickBird) were re-checked on the print waps of numerical
plotting/editing data.
2) Preliminary photo interpretation _
Preliminary photo interpretation was canded out by satellite image for small nurat villages where
schools and churches and such are common, Every effort was made not to overlook any important
buildings in small villages,
In addition to the above interpretation, the suspected location of features, which it was decided need
displaying, were marked on the printed image and numerical plotting/editing data maps.
3) Supplementary field identification
a. Supplementary field identification of points needing clarifying afler numerical plotting/editing
The items (such as the type of building/structure, connection of high voltage power lines and

position of pylons) re-checked in 1. Preparation, were confirmed in the field,
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b, Supplementary field identification of preliminary photo identification results
The existence of features selected in the preliminary photo identification as map specifications
was confirmed.
¢. Supplementary field identification
As carried out in a. and b,, confirmation of the necessary featwres (those in the map
specifications) to be displayed on the topographical maps was implemented by visiting as many of
the target areas as possible.
Secular change information, since the acquisition of SPOT images, was gathered for features
that are landmarks (such as large buildings and new roads).
When the feature was not able to be identified on each of the print-out maps, its position was
taken on portable GPS and identified on the topographic maps, (Moreover, the shift amount of the

portable GPS were taken as that observed at neighboring control points)

d. Annotation survey
Features needing annotations (names of large facilities, schools, churches, hospifals, public
buildings and so on} were confirmed in the field by photographing signs and so forth. Also,

information on place names was gathered from local residents.

24



Second Work in Malawi (2009.6,3 - 2009.7.2)

Photo 10: Confirming impaortant building annotations; Photo 11: Confirming tree-shaped cell tower

4) Displaying results of supplementary field identification
The results of the supplementary field identification were arranged in the following manner so

as to be useful for future work.

a.  The resulls of the supplementary field identification were all displayed within the maps, using

symbols -- A: add; D: delete; CG: change -- and leading lines to the sides.
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b. Annotations were assigned a code for each map sheet, which were listed in an Excel file.

Table 7 : Sample of annotation list

No. | 7 Aunotation Code
1|CIVIC QFFICES 9301
2|Kang'ombe House 9301
3|PACIFIC HOTEL 9301

‘ 4|JICA MALAWI 93
; SINATIOMAL LIBRARY SERVICE 9301
| 6IRESERVE BANWK OF MALAWI 9301
TILILONGWE NATURE SANCTUARY 9301

B|UMDP 9301

HLCA, Dept. of Parks and Recreation and Environment 9301
18|SUNBIRD CAPITAL HOTEL 9301
11|Lingadzi C.C.A.F. Church 9301
12[CITY CENTRE CLINIC 9301

13|NEW APOSTOLIC CHURCH 9301

o 14iEmbassy of Japan 9301
15|KAMUZU INSTITUTE FOR SPORTS 9301
16|[KAWALE L.E A S8CHOOL 9301
I7ICHIWOKCQ L.LE.A SCHOOL 9301

13| awale 9109
19|Chilinde 9109
20|CHILINDE L.E.A. SCHOQL 9301

21| KAMUZU COLLEGE OF NURSING 9301

: 22{Baylar College of Medicine 9301

(1) mplementation structure
Study period: June 15 (Mon) to June 29 (Mon), 2009.

Members: 2 people from the study team, 2 people from LCA; 1 person from the survey department.
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(2) Overview of Implementation
Upon arival, LCA and the
survey department were given one
sample map each, and a request
was made to confinn the landscape

and feature symbols and such.

The results were deliberated and
discussed to confirm small changes

to the map specifications, coirect

etrors in the legend and marginal

information, confirm position of Photo 12 :  Scene of confirming data for printing

~marginal information, and decide sheel names and the style of the printed maps, while gaining LCA's final

approval. Below is a list of sheet names procured from LCA and the survey department,

Corrections to the content were made as a result of discussions and deliberation, Further, corrections were

made to the map specifications affected by these changes.

Table 8: List of sheet names

Sheet No, Sheet names Sheet No. Sheet names
i Thambwe I Chimutu
2 Lumbadzi 2 12 Kauma
3 Lumbadzi | 13 Njewa
4 Chiponde 14 City Centre
5 Chitukula 15 Kamatundu
6 Chinoko 16 Likuni
7 Mngwangwa 17 Phwetekele

Dzenza 18 Chiuzira
9 Ntande 19 Kahunba
10 Mbabzi 20 Nanjiri
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