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Japan International Cooperation Agency Study Team for “The Study for The Establishment of
The Spatial Data Framework for The City of Nairobi in The Republic of Kenya” (hereinafter
referred to as “JICA Study Team”), Survey of Kenya (hereinafter referred to as “ SOK”) and

Nairobi City Council (hereinafter referred to as “ NCC”) held a meeting concerning the Inception -

Report of “The Study for The Establishment of The Spatial Data Framework for the City of
Nairobi in The Republic of Kenya ” on the 11t day of February 2003, from 11:40 to 13:00. The
meeting took place at KISM meeting room in a friendly atmosphere.

JICA Study Team emphasized on the following poinis at the meeting.

a) The capacity building for the personnel relaied to spatial data infrastructure and GIS in
counterpart agencies. . :

b) The establishment of spatial data infrastracture (digital topographic map) covering the city
of Nairobi excluding the Nairobi National Park and restricted areas.

¢) The construction of GIS. model system as a tool for better services such as maintenance and
immprovement of infrastructure in Nairobi City.

d) The dissemination of the study results and GIS technology fo the potential stakeholders in
collaboration with SOK and NCC. :

e) The establishment and strengthening ccoperation framework among SOK, NCC and JICA
Study Team in order to implement the study smoothly and successfully, and to serve the
public and the potential stakeholders after the cooperation period.

SOK pointed out that the international boundary presented on location map in IC/R was not
correct, in particular with respeet to boundary with Sudan. JICA Study Team promised to correct
the intexrnational boundary in the next report.

SOK asked which reference ellipsoid applied to ground control point survey. JICA Study Team
responded that SOK and JICA Study Team would discuss and agree on the reference ellipsoid.

KISM asked JICA Study Team to explain the approach of human resource development in.detail.

JICA Study Team explained again and in detail. : -

The conclusions of the diécussioﬁs were as follows: A
i. Inprinciple SOK and NCC agreed on the Inception Report prepared by JICA Study Team.
2. SOK requested the followings to JICA Study Team:

(1) The Counterpart personnel shall take the opportunity of trammg in such areas as GIS and
digital photogrammetry in Japan.

(2) The Equipment for technical transfer in phasel in Kenya, for example GPS receivers and
Digital level, shall be given to SOK side just after phasel in Kenya not after completion of the
study. ‘

JICA Study Team promised to convey these requests to the JICA Headquarters.

The members who attended the meeting are listed in Appehdjx-l.
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Japan International Cooperation Agency Study Team for “The Study for The Establishment of
The Spatial Data Framework for The City of Nairobi in The Republic of Kenya” (hereinafter
referred to as “JICA Study Team”), Survey of Kenya (hereinafter referred to as SOK”) and

* Nairobi City Council (hereinafter referred to as “ NCC”) held a meéting concerning the Progress

Report 1 of “The Study for The Establishment of The Spatial Data Framework fo;' the City of
Nairobi in The Republic of Kenya ” on the 26t day of March 2003, from 10:10 to 12:10. The

' meeting took place at KISM meeling room in a friendly atmosphere.

JICA Study Team emphasized on the following points at the meeting.

a) The results of the technology transfer ( Pricking, GPS survey, Ordinary levelling) are almost
sufficient.

b It is expected that further practical experience related to the technology transfer, for
example Pricking, -installation of aerial photo signal, setting up the lé{rel and various
computations might be carried out in future.

¢) The results of the consultation on works related to GIS.

In the meeting, several questions were raised as follows:
1. How many photo control points did the study team establish as permanent points?
Ans. The study team established all 22 photo control points as permanent marks,
2. Will the study team try to prepare the point description in detail? _
" Ans. The study team has not: yet decided whether or not to prepare the point deseription in
detail. '
3. When the study team established a photo control point, did the study team prepare a
- reference point to find a photo control point easily?

Ans. The study team did not prepare a refereﬁce point or witness marks, because the photo
control point was temporary point. | _

4. Regarding an area of aerial photography, under the condition of expanding urban area, why
didn’t the study team take aerial photography to cover the extended Nairobi city area?

Ans. The study team replied that the study was carried out based on Scope of Work(S/W) and
the area to be taken was specified in the S/W. Therefore the study team could not take
aerial photography beyon& what was agreed in the S/W. |

5. What was the condition of the bench mark? '
Ans. The study team found several first order bench marks along the railway line and few
second order bench marks. Most of the second order bench marks were destroyed.
6. When will the study team begin technology transfer of GIS to NCG?
Ans. The study team i'ep]ied that technology transfer of GIS would begin in mid July 2003.
7. When will the study team deliver the results of the study? '
Ans. The result will be delivered by Feb 2005.

The conclusions of the discussions were as follows: _
1. In principle SOK and NCC agreed on the Progress Report 1 prepared by JICA Study Team.




2. SOK and NCC requested again the following training from JICA:

() The Counterpart personnel shali take the opportumty of training in such areas as GIS and
management of photogrammetric project in Japan again.

J1CA Study Team promised to convey the request to the JICA Headquarters. |

The members who attended the meeting are listed in Appendix-1.




Kenyan Side:

APPENDIX-1

LIST OF ATTENDANTS

Department of Surveys, Ministry of Lands and Settlement

Mr. K. MWERO

Mr. C. N. MBARIA
Mr. J. SOGOH

Mr. B. N. OWINO

Mr. J. K. MATHENGE
M/S. MARY OBAT

The City of Nairobi
Mr. J. KAGUONGO

 Japanese Side:

Mr. A. NISHIMURA
Mr. 8. NISHIO

Mr. J. SABAT

Mr. H. UNE

Deputy Director of Surveys

Senior Assistant Director of Surveys

Principal, Kenya Institute of Surveying and Mapping
Senior Assistant Director of Surveys

Senior Assistant Director of Surveys

Senior Cartographic Assistant

City Planning, Land surveyor

Leader of JICA Study Team
Surveyor

JICA KENYA in Nairobi

JICA Expert




M]NUTES OF M:EETIN G

FOR
THE STUDY
FOR
THE ESTABLISHMENT OF THE SPATIAL DATA FRAMEWORK
| FOR .

THE CITY OF NAIROBI

IN |
THE REPUBLIC OF KENYA

AGREED UPON BETWEEN
THE AUTHORITIES CONCERNED
AND

JICA STUDY TEAM
- (JAPAN INTERNATIONAL COOPERATION AGENCY)

NATROBI
6™ August, 2003

-

o0 71

H. NYAPOLA AKIRA NISHIMURA

Director of Surveys Leader

Survey of Kenya _ JICA Study Team

Ministry of Lands and Setl:lement Japan International Cooperation Agency :
d(‘ (JICA) ' ~,

A\ | | ' .
J\é KIGERA '
(Witness)

Director of City Planning
Nairobi City Council




Japan Internatmnal Cooperation Agency Study Team for “The Study for The Establishment of The
Spatial Data Framework for The City of Nairobi in The Republic of Kenya” (hereinafter referred to ag
“JICA Study Team”), Survey of Kenya (hereinafter referred 1o as “ SOK”) and Nairobi City Council
(hereinafter referred to as “ NCC”) held a meeting concerning the Interim Report of “The Study for
The Establishment of The Spatial Data Framework for the City of Nairobi in The Republic of Kenya ”
on the 31st day of July 20083, from 10:00 to 11:40. The meetmg took place at KISM meeting room in a
friendly atmosphere.

. JICA Study Team emphasized on the following points at the meeting.
~a) The results of the technology transfer ( Pricking, GPS survey, Ordinary levelling, GIS) are almost
sufficient.

b) It is expected that further practical experience related to the technology transfer, for example
Pricking, installation of aerial photo signal, setting up the level, various computations and GIS
mlght be carried out i in future.

¢) The future development of study results.

In the meeting, several questions were raised as follows:
1. How will the study team carry out technology transfer of aerial triangulation?
Ans. The technology transfer of aerial triangulation is delayed due o lack of hardware and
sofbware '
In the next phase in Kenya, the study team will carry out the technology transfer of aerial
triangulation using the equipment that JICA will supply.
2 How will the study team reflect the outcome of technology transfer in the curriculum of AICAD?
Ans. The study team will consult with the AICAD on the curriculum of GIS based on the outcome
of the technology transfer.
3. Several kinds of regulations and manuals will be prepared by the study team. What kinds of
conceptions will the study team prepare regulations and manuals based on?
Ans, The study team will u-y to-prepare these regulations and manuals based on global standards
- for example ISO.
4. Geographical names should be expressed on the topographic map. How will the study team collect
and express geographical names?
Ans. The study team replied that they had old topographic maps scale 1/2,500and 1/5,000 part of
Nairobi city and will ba}sica}ly apply these geographical names on the new maps. Furthermore,
the study team will carry out supplementary field identification in the field mainly in order 1o
correct and collect geographical names.
5. Will the study team express cadastral boundary on the topographlc map after transformmg the

co-ordinates?

Ans. The study team will not express cadastral boundary on the topographic map. But in case of
the construction of GIS database for the centre areas(15.0 k i) of Nairohi, it will construct a

database of cadastral boundary.
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The conclusmns of the discussions’ were as follows:
1. In prmc1ple SOK and NCC -agreed on the Interim Report prepared by JICA Study Team. -
2. SOK and NCC requested the foltowing matters to JICA: :

(1) The Equipment for technical transfer in phase2 in Kenya, for example GIS software and hardware,
shall be given to SOK side and NCC side after completion of the study.

JICA Study Team promised to convey the request to the JICA Headquarters.

The members who attended the meeting are listed in Appendix-1.
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Japan International Cooperation Agency Study Team for “The Study for The Establishment of
The Spatial Data Framework for The City of Nairobi in The Republic of Kenya” (hereinafter
referred to as “JICA Study Team”), Survey of Kenya (bereinafter referred to as “ SOK”) and
Nairobi City Council (hereinafter referred to as “* NCC”) held a meeting concerning the Progress
Report 2 of “The Study for The Establishment of The Spatial Data Framework for the City of
Nairobi in The Republic of Kenya ” on the 17t day of June 2004, from 10:30 to 12:10. The meeting
took place at KISM meeting room in a friendly atmqsphere.

JICA Study Team emphasized on the following points at the meeting.

a) The results of the technology tramsfer (Digital photogrammetry, Supplementary field
identifieation, GIS Technology) are almost sufficient.

b) Itisexpected that further practical experience related to the technology transfer.

In the meeting, several questions were raised as follows:
1. When does SOX proofread the topographic maps before printing the final maps?

Ans. The study team pledged to send the sets of output topographic maps from Japan.

In a few days, the study team will be able to hand over the maps to SOK for
proofreading. ' '
SOK. confirmed that it would take about three (8) weeks to proofread the sets of output
topographic map.

2. Why is the target area for GIS model system limited to an area of only 15 km?2?

Ans, The study has been carrying out based on the Scope of Work(S/W) that was signed on
19t November 2002 among SOK, NCC and JICA. This is the reason why the target area
for GIS model system was limited to 15 km?2.

3. What is the difference between the spatial data infrastructure that will be produced in the
study and the National Spatial Data Infrastructure (NSDI)?

Ans. The spatial data infrasiructure that will be produced in the study is an example of NSDI.
The study team would like {0 ask that SOK discusses further the results of the study and
its specification with stakeholders in order to define the specification of NSDI for Kenya.

4. Does the study team consider the number of equipment supplied under the study and the
period of technology transfer adequate for expansion of the GIS model systems to cover other
areas in Nairobi?

Ans. Frankly speaking, the study team doesn’t think that the number of equipment are

enough o expand GIS model system to other areas in Nairobi.
Concerning the period of technology transfer of GIS, the study team promises to convey o
the JICA Headquarters that SOK and NCC would like to prolong its period.
5. Is it possible to work and network SOK and NCC activities related to the study?
Ans, It is possible. The study team explained how to go about constructing a network between
SOK and NCC.

The conclusions of the discussions were as follows:

ket
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1. Inprinciple SOK and NCC agreed on the Progress Report 2 prepared by JICA Study Team.
2. SOK and NCC requested the following matters to JICA:

(1) The Equipment for technical transfer in Kenya, for example Digital photogrammetric
equipments, GIS software and hardware, shall be given to SOK side and NCC side after
completion of the study.

(2) The period of technology transfer related to GIS be prolonged.

(3) The Counterpart personnel shall take the opportunity of training in such areas as GIS and
digital cartographic technique in Japan.

J1CA Study Team promised to convey the request to the JICA Headquarters.

The following items were agreed upon between the Survey of Kenya and the JICA Study Team:

1. Copyright on topographic maps and various types of topographic map data.
The copyright on the i22,500 and 1:5,000 scale topographic maps and various types of
topographic map data of the same scale produced in the Study shall belong to the Survey of
Kenya and JICA.
2. Updating topographic maps and various types of topographic map data.
JICA agreed that the Survey of Kenya can update the topographic maps and the various
types of topographic map data produced in the Study.
8. Use of topographic maps and various types of topographic map data.
The Survey of Kenya agreed to allow the use of the topographic maps and various types of
topographic map data produced in the Study in other JICA projects in Kenya without charge.
4. Copyright notification.
JICA agreed to specify in writing to the effect that the Survey of Kenya holds the copyright
on the topographic maps and the various types of topographic map data produced in the
Study.
5. JICA logo and sentence. -
JICA logo and following sentence will be expressed on printed topographic map.
“This map was prepared jointly by the Japan International Cooperation Agency (JICA)
and the Government of the Republic of Kenya under the Japanese Government Technical
Cooperation Program.”

The members who attended the meeting are listed in Appendix-1.
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Memorandum
19 - February - 2003

The following items agreed upon between Survey of Kenya and JICA Study
Team

Reference Ellipsoid is Clarke 1880(modified)

Projection System is UTM (Universal Travers Mercator) in Zone 37

Meridian of Origin is 39° 00’ East of Greenwich

Latitude of Origin is Equator

Scale Factor at origin is 0.9996

False coordinate of origin is 500,000m Easting and 10,000 000111 Northing
Unit of measurement is Metre

Sheet size is 1.5km by 2.0km for scale 1:2,500 and 3km by 4km for scale
1:5,000.

9. Sheet division for each scale is indicated in the attached Figure.

10.The area for scale 1:5000 and the area for scale 1:2500 are indicated in the
attached Figure.
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Memorandum
27- February - 2003

-The following items agreed upon among Nairobi city council, Survey of Kenya
and JICA Study Team

1. GIS database of spatial data infrastructure shall be created for the entire city
of Nairobi except for the Nairobi National Park. Data source of the QIS
database is digital topographic data which shall be established by this
project.

2. GIS database which is specially beneficial to various departments of Nairobi
City Council shall be established for at least 15km? within Central Business
District (CBD) of Nairobi City. This GIS database consists of map data and
attributes data. Major data subjects shall be administrative boundary, road
network and locations of related facilities and ete.

3. GIS model system especially designed to support administrative operations
shall be constructed for the area of at least 15km? within Central Business
District (CBD) of Nairobi City.
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P. M. KIBINDA AKTRA NISHIMURA
Director of City Planning Leader %
Nairobi City Council JICA Study Team g




Memorandum
| 28th - March - 2003

The fo]lowing items agréed upon between Surve

y of Kenya and JICA Study
Team:

1. The equipments to be used in the technology transfer
Survey of Kenya will keep the equipments to be used

transfer by getting the permission of
attachments)

m the technology
provision from JICA.(see the
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Senior Assistant Director of Surveys Leader
Survey of Kenya.

JICA Study Team




Memorandum
Tth - August - 2003

| The following items agreed upon between Survey. of Kenya and JICA Study
Team:

1. The target area of digital plotting and digital compilation by SOK
Survey of Kenya agreed to carry out a digital plotting and a digital
compilation for targeted area 64.55km’ (1/5,000) and 15.0 km® (1/25,00Xsee
the attachments)
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C. N. MBARIA ' AKIRA NISHIMURA
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Memorandum |
Tth - August - 2003

The fo]lowmg 1tems agreed upon between Survey of Kenya and JICA Study
Team:

1. The equipments to be used in the technology transfer
Survey of Kenya will keep the following equipments to be used in the
technology transfer by next phase in KENYA.

* Hardware

Desktop PC (Dell precision 350) | 2 sets
20-mch LCD monitor 2 sets
Uninterruptible power supply 2 sets '

. *Software
ArcGIS(ArcInfo 8.3) 1 sets
Spatial Analyst ' 1 sets
3D Aunalyst : 1 sets
Windows 2000 2 sets
Microsoft Office XP Pro 2 sets
Antivirus software 2 sets
License Key for ArcGIS 1 set

In case of the loss and broken above hardware and software, SOK will bear
~ the responsibility.

2. The prohibition against the installation of any other software
Survey of Kenya agrees not to install any other software into above .
hardware

3. The proper utilization of above hardware and software
Survey of Kenya agrees to utilize above hardware and software properly
when Participants of technology transfer for GIS review their sk]]ls in oxder
to keep and progress their ability to handle software.
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C. N. MBARIA N : AKIRA NISHIMURA
Senior Assistant Director of Surveys Leader l
Survey of Kenya JICA Study Team
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Memorandum
3th - December - 2003

The following items were agreed upon between Survey of Kenya and JICA Study
Team: ‘

1. The results of ground control point sufvey

Survey of Kenya has received the results of ground control point survey on
December 3, 2003.

!

2. The results of aerial triangulation

Survey of Kenya has received the results of aerial triangulation on
December 3, 2003.
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C. N. MBARIA AXIRA NISHIMURA
Senior Assistant Director of Surveys : I';eader
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Memorandum
9th - January- 2004

The following items were agreed upon between Survey of Kenya and JICA Study
Team:

1. The Negative film of Aerial photographs

Survey of Kenya has received the negative film of aerial photographs on
January 9, 2004.
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C. N. MBARIA ™ _ AKIRA NISHIMURA
Senior Assistant Director of Surveys - Leader
Survey of Kenya JICA Study Team

Ministry of Lands and Settlement
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Chapter 1 General

Section 1 Background

The Scope of Work on the Study for the Establishment of the Spatial Data Framework for
the city of Nairobi in the Republic of Kenya (hereinafter referred to as “the Study™) was
agreed upon by the Ministry of Lands and Settlement, the Nairobi City Council and the
Japan International Cooperation Agency (JICA) on September 12, 2002.

JICA has decided to carry out aerial photography during the Study, and assigned the work to
the JICA Study Team. The Contractor under the supervision of the JICA Study Team shall
carry out aerial photography in the Republic of Kenya.

Section 2 Specification

Aerial photography shall be conducted using the photogrammetric mapping method, in
accordance with the Detailed Specification attached hereto.

Section 3 Scope of Works

Aerial photography (color) for the Topographic Maps shall cover the City of Naitobi in the
Republic of Kenya, equivalent to approximately 702 km?, an be carried out at a photo scale
of 1:15,000 (see attached Figure 1).

Section 4 Unit of Measurement

In accordance with the Japanese Law of Measurement, the metric system shall be used.

-

Section 5 Language and Documentation

As a rule, the language and documentation to be used for the execution of aerial
photography shall be English.

.




Chapter2  Detailed Specification

Section 1 Execution of the Work

All the works shall be executed in accordance with this specification, and the instructions
and requirements of the Supervisor of the JICA Study Team (hereinafter referred to as “the
Supervisor”).

Section 2 Aerial Photography _
The aerial photography works shall be carried out based on the following technical items:

Aircraft

The aircraft shall meet the following requirements:

1. Stable when fully loaded while in flight to the required height.
2. Unobstructed vision in all directions.

3. Capable of installing apparatus at a position where exhaust fumes will not affect the
photography works.

Equipped with a GPS flight navigation system suitable to local conditions.
5. Have an undistorted and calibrated viewfinder window glass, if necessary.

Camera

The aerial camera shall have a wide-angle lens with a2 23 em x 23 cm format and a 15 cm.
focal length, e.g. Leica RC-30, and it shall meet the following specifications:

1. Minimum resolution: 30 lines/mm

2. Maximum tangential distortion: 0.015 mm

3. Maximum radial distortion: _ ©0.01 mm _
4. Tlatness of film: less than 0.01 mm

5. Rotating inter-lens shutter '

6. Calibration report certified within 3 years with following items:

Camera number and lens number

Position of principal point relative to fiducial marks (in 0.01 mm)
Calibrated focal length (in 0.01 mm)

Radial distortion

Observer’s name and number of report

7. The aerial camera should be eqmpped with an airborne GPS system w1th GPS ground
control points.

The following data shall be submitted to the Supervisor.
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a. Raw data of airborne GPS measured every 1.5 seconds and the ground control shall
be stored on CD-ROM.

b. Event record that records the time for each exposure shall be stored on CD-ROM.

¢. Computed coordinates list of the projection center for each exposure shall be stored
on CD-ROM. :

Films :
Acerial negative films (color) shall have the following performance capabilities:

1. After processing, the ratio of differential change in dimension between longitudinal and
lateral shall not-exceed 0.01 mm.

2. The ratio of differential change shall also be less than 0.001 % per 1 % relative
humidity. '
3. The spectral sensitivity shall be panchromatic unless otherwise specified.

Flight plan : :
The flights shall be carried out in accordance with the following estimated work volume and

the flight plan in the attached figure prepared by the Supervisor (See Figure 1).
1. Atascale of 1:15,000

a. Covered area: Approx. 702 km?
b. Flight lines: Approx. 15 lines
_c. Photographs: Approx. 305 photos.

The Contractor shall adopt the geographic coordinates (Latitude & Longitude) of both énds
on the each flight line to be instructed by the Supervisor for GPS navigation.

Flight
The flight shall satisfy the following items: _

1. Forward overlap and lateral overlap, crab, tip and tilt shall be secured within the

following tolerances: -
a. Forward overlap: More than 55 % and less than 65 %
b. Lateral overlap: More than 10 %
c. Crab: Less than 10 degi‘ees
d. Tip & tilt: Less than 5 degrees

| 2. The tone of the photographs shall allow for details in the shade to be interpreted.

3. When a flight line is broken, the broken part shall be covered by a forward overlap of
more than 2 models. :

4. Photo images should be free of cloud or mist. However, a photo scale of 1:15,000 may

A




be permissible up to 5 %, if covered by photographs of adjacent strips.

Re-flights
Re-flights shall be carried out immediately if the film is rejected, in accordance with the
gmdance of the Supervisor.

Flight record
The following information shall be written on the flight record.

WR NN

Name of contractor

Name of photographing organization

Film number

Start and finish times of flights

Date of flights.

Camera number, lens number and magazine number
Calibrated focal length

Aperture opening, filter number and exposure time
Type of film

10. Type of aircraft
11. Flight altitude

Section 3 Photo Processing

Negative films

Processing of negative films shall be carried out as follows:

I.

A developer specified by manufacturer’s recommendations, or an equivalent one shall be
used.

. Developing shall be carried out in such a manner that the negative contains all highlights_

and shadow details, and the camera recording data is legible.

The fixer shall be acid-based and fixing shall be carried out well enough to remove
unused silver halide. '

Washing shall be carried out to remove undesirable residues.

In drying, distortions shall be avoided.
Photo-images shall not be marred by scratches, fingerprints, smudges, or shnnkage in the
photo processing.

The - films of all photos that are to be used will be annotated as instructed by the
Supervisor.
E.g. A sample of film annotation is as follows:

NAIROBI C-5 15/02/2003 1:15,000 SOK/JICA




Photo index maps
- Photo index maps shall be prepared by using a topographic map at a scale of 1:100,000.

Chapter 3  Flight and Photography Permits and Work Schedule

When obtaining the flight and photography permits, the Contractor shall give full
cooperation to the Supervisor and be sure to obtain the permits promptly. All the aerial
photography shall be completed by 15th of March, 2003.

Chapter 4  Deliverables

The Contractor shall deliver the following final results and products to the place designated
by the JICA Study Team by hand.

The Contractor shall submit one set of contact prints (black and white) to the Study Team in
Nairobi within one week after completion of photographing in order to decide on whether or

not to accept the aerial photographs.

Photographs and the other reports

1. Contact prints(Color): 1set

2. Contact prints(Black and White) 3 sets

3. Negative films: ' 1 set

4 Diapositive films: 1 set

5. Quality control sheet 1 set _

6. Photo index map (scale 1:100,000): 1 set of original and 3 sets of photocopies
7. Raw data of airborne GPS: 1 set (CD-ROM and printed sheets)

8. Recorded time data (event record): 1 set (CD-ROM and printed sheets)

9. Coordinates list of the projection center: I set (CD-ROM and printed sheets)

10. Certified calibration records of camera:
11. Flight records:
12. Weekly progress reports:

Iset :
1set
Iset for every week




Annex MM

BILL OF QUANTITIES
Unit
Ttem : Amount
Descriptions Unit | Volume | Price
No. - (US$%)
(US$)
1 Mobilization and demobilization L.S. 1 35,275.00
Aerial photography (Photo scale of 1:15,000; 2
2 K 5,460.
Color with DGPS) i 25,460.00
3 Film Processing {Color) L.S. 1 3,500.00
4 1 set of Contact Prints (Color) photos 305 12.00 3,660.00
5 3 sets of Contact Prints (Black and White) photos 915 5.00 4,575.00
6 1 set of Diapositives (Black and White) sheets 305 6.00 1,830.00
7 | Flight Index & Flight Reports L.S. 1 1,000.00
8 | DGPS Registration and Computations L.S. 1 4,500.00 T
9 | Reports L.S. I 3,760.00
Total 83,500.00
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| Chapter 1 General

Section 1 Background

The Scope of Work on the Study for the Establishment of the Spatial Data Framework for
the City of Nairobi in the Republic of Kenya (hereinafter referred to as “the Study™) was
agreed upon among the Ministry of Lands and Settlement, the Nairobi City Council and the
Japan International Cooperation Agency (JICA) on September 12, 2002.

JICA has decided to carry out digital plotting and compilation during the Study, and
assigned the work to the JICA Study Team. The Contractor under the supervision of the
JICA Study Team shall carry out digital plotting and compilation in the Republic of Kenya.

Section 2 Specification

Digital plotting and compilation shall be conducted using the photogrammetric mapping
method, in accordance with the Detailed Specification attached hereto.

-Section 3 Scope of Works

Digital plotting and compilation for the Topographic Maps shall cover the eastern part of the
City of Nairobi in the Republic of Kenya, equivalent to approximately 103.49 km?, and be
carried out at a mapping scale of 1:5,000 (see attached Figure 1).

Section 4 Unit of Measurement

The mefric system shall be used.

Section 5 Language and Documentation

As a rule, the language and documentation to be used for the execution of digital plotting
and compilation shall be English. ' -




Chapfer 2 Detailed Specification

Section 1 Execution of the Work

All the works shall be executed in accordance with this specification, and the instructions
and requirements of the Supervisor of the JICA Study Team (hereinafter referred to as “the
Supervisor”).

Section 2 Scale Level and Accuracy of Topographic Maps and the Scope

Article ] Scale level and sheet division of topographic maps

1 : The scale level of topographic maps shall be 5000.
2 : The sheet size shall be 4km X 3km.

Article 2 Accuracy of topographic maps

The accuracy of topographic maps shall be as follows:

1 : The standard deviation of the horizontal position of all features shall be within 0.5mm
on the map.

2 : The standard deviation of spot heights shall be within 1/3 of the contour interval.
3 : The standard deviation of the heights of contours shall be within 1/2 of the contour

interval.

Article 3 Scope of plotting and compilation

1 : The scope of plotting and compilation shall be as shown in Figure 1.
2 : The plotting and compilation shall cover approximately 103.49km’ with 14 sheets.

Section 3  Digital plotting
The digital plotting works shall be carried out based on the following technical items:

Article 4 Digital plotting

1 : Digital plotting refers to the work bf obtaining and recording map information in a
- numerical format using a digital plotter.

Article 5 Dipgital plotter




1 : The digital plotter to be used in digital plotting must meet the following requirements:

a. The digital plotter should have a function for inputting and recording X, Y, Z
coordinate values and the map symbol classification code.

" b. The reading accuracy of the digital plotter shall be within the standard deviation of
0.15m, and the resolution of the coordinate reading device shall be 0.075m or more.

c. In order to ensure the accuracy of the digital plotter, it shall be inspected and adjusted
prior to the commencement of work.

Article 6 Unit of coordinate values to be obtained

1 : The coordinate values in digital plotting shall be in m to the second decimal place.

Article 7  Monitoring

1 : During digital plotting, the position, shape, etc of the data shall be graphically displayed
in order to check it.

Article 8 Orientation

‘1 : Relative orientation and absolute orientation shall be carried out using the results of
aerial triangulation.

2 : The residual y-parallax in relative orientation and the error of horizontal position and
height in absolute orientation shall not exceed the following values: ’

a. The residual y-parallax of tie points shall be within 0.02mm on contact positive film.

b. The error of horizontal position in absolute orientation shall be within 0.3mm on the
map.

c. The error of height in absolute orientation shall be within 1.0m.

- .

Arﬁcle 9 Scope of plotting .

1 : The scope of plotting for each model shall be within the area enclosed by the outermost
tie points of the model. ' '

Article 10 Symbols at the time of plotting

1 : As a rule, the symbols at the time of digital plotting shall be map symbols, however
abbreviated signs and symbols, text, etc, can be used as deemed appropriate.

Article 11 Digital plotting
1 : Digital plotting shall be conducted in the following order: linear objects, buildings, |




vegetation and contours. Care shall be taken to ensure that there are no omissions.

2 : If there are sections that are difficult to interpret due to obstructions such as shadow and
halation or sections that cannot be plotted, the scope of such sections shall be
identified and the necessary items shall be noted in a supplementary field survey.

3 : Indigital plotting, the following items shall be kept in mind:

a. As much as possible, deformed surface areas shall be indicated with contours. The

symbol prescribed for such areas shall be used according to conditions.

b. Contours shall be plotted one by one, and supplementary contours of the necessary
areas shall not be omitted.

c. The heights of peaks, depressions, passes, etc shall be determined and, if necessary,
recorded to ensure that their contours are not omitted when plotting.

4 : The position of spot heights shall be selected in consideration of the facility of
interpreting the terrain. The standard density shall be one point every 4cm? on the
map. ‘Morcover, after measuring the height of spot heights once, they shall be
remeasured as a check. The positions to be selected for the spot heights shall be as
follows:

- a. Major peaks
b. Major road junctions, saddles bisected by a road, other important saddles
c. Valleys, river confluences, vast valley bottoms and riverbeds
d. Major critical points of slopes
e. The deepest plottable section of a depression

S : The method for obtaining digitally plotted data through digital plotting shall be in
accordance with the symbols regulations in Annex V.

6 : The digitally plotted data consists of a single file per map sheet.

Article 12 Feature class code ' ' . -

1 : Asarule, a feature classg_ode shall be attached to the digitally plotted data obtained in
order to indicate their type.

2 : Refer to symbols regulation in AnnexIVregarding the feature class code.

Article 13 Production of output maps

1 : Output maps shall be produced from the digitally plotted data at a scale level of
topographic maps using a computer aided drafting machine or plotter.

Article 14 Inspection of digitally plotted data




‘1 : Using the output maps, the digitally plotted data shall be inspected for the following:

a. Omissions in digital plotting, errors in horizontal position and height
b. Quality of adjoining

¢. Quality of the position, density and height values of spot heights
d. Quality of the geographic data

Article 15 Results of digital plotting

1 : The results of digital plotting are as follows
a. Digitally plotted data

b. Maps for inspecting digitally plotted data

¢. Orientation records

Section 4 Digital compilation

The digital compilation works shall be carried out based on the following technical items:

Article 16 _ Digital compilation

1 : Digital compilation refers to the work of compllmg digitally plotted data to produce
complled data using a compiler.

Article 17 Digital compiler

1 : The standard éonﬁguration and features of the digital compiler shall be as follows:

a. The digital compiler shall be composed of a computer, a graphics display, and a tablet
or digitizer.

-

b. It shall have an interactive computing function and be capable of addmg, deleting,
and correcting topographic map data.

Article 18 Input of digitally plotted data and other data

1 : Digitally plotted data and other data shall be-input into the digital compiler.

Article 19 _Digital compilation

1 : The data input into the digital compiler shall be processed, i.e. added to, deleted and
corrected, using the digital compiler to produce compiled data.

2 : Contour data shall be inspected using the graphics display or output maps and any




discrepancies shall be corrected.

3 : Adjoining is carried out between models and adjacent sheets to tie the coordinates. This
work shall be implemented according to the following standards: '

a. If the deviance of topographic and planimetric features is calculated as 0.7mm or less
on the map, the concerned graphics shall be corrected and fully processed.

b. If the deviance of the topographic and planimetric features exceeds 0.7mm on the
map, digital ploiting work must be carried out again.

4 : The data items defined as having three dimensional coordinate values in Data -
Acquisition Method and Data Type of Armex V shall have the Z value (elevation value)
at the time of plotting.  As for the other data items, the Z value (elevation value) shall
be 0.00m. '

o : Digital compilation shall be carried out in sheet units.

Arﬁcle 20 Production of output maps

"1 : Output maps shall be produced from the digitally compiled data at a scale level of
topographic maps using a computer aided drafting machine or plotter.

Article 21 Inspection of digitally compiled data

1 : Using the output maps, the digitally compiled data shall be checked for the following:
a. Omissions in digital compiling
~ b. Quality of adjoining
¢. Quality of the cartographic data

2 : The data shall be inspected for inconsistencies using a check program.

Article 22 Results of digital compilation
1 : The results of digital comi'jilation are as follows:
a. Digitally compiled data |
b. Maps for inspecting digitally compiled data
2 : The format of the digitally compiled data shall be as follows:
a. Digitally compiled data shall be in sheet units.
b. Each map sheet file shall contain individual files for each map symbol category.

¢. The layer name shall be the six-digit number composed of the Class Code, Item Code
and Expression Code.

d. The format of the digitally compiled data shall be DXF version 11.




Chapter 3  Work Schedule

All the digital mapping and compilation shall be completed by August 5, 2003.

Chapter 4  Deliverables

Team.

Digital mapping and compilation

1.
2.

ook

1: 5000 topographic map color printout

1: 5000 topographic map digital data files (e. g.CD-ROM)
DM data file operating manual

Weekly progress reports

Other data

The Contractor shall deliver the following final results and produéts to the JICA Study

2 sets
2 sets
2 sets

1 set per week

1 set




Annex HI

BILL OF QUANTITIES -.

Unit '
Item : Amount
: Descriptions Unit | Volume | Price
No. (USS)
(USS)
1 Preparations and delivery L.S. 1 5,000 5,000.00
2 | Digital plotting k nf 103.49 | 44450 46,000.00
-3 | Digital compilation k m 103.49 | 62.80 6,500.00
4 18% VAT 9,540.00
Total US$ 62,540.00
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FOR
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THE ESTABLISHMENT OF THE SPATIAL DATA FRAMEWORK
FOR THE CITY OF NAIROBI

IN
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Chapter 1 General

Section 1 Background

The Scope of Work on the Study for the Establishment of the Spatial Data Framework for
the City of Nairobi in the Republic.of Kenya (hereinafter referred to as “the Study”) was
agreed upon among the Ministry of Lands and Seitlement, the Nairobi City Council and the
Japan International Cooperation Agency (JICA) on September 12, 2002.

JICA has decided to carry out a survey on traffic conditions during the Study, and assigned
the work to the JICA Study Team. The Contractor under the supervision of the JICA Study
Team shall carry out the survey on traffic conditions in the Republic of Kenya.

Section 2 Specification

The survey on traffic conditions shall be conducted in accordance with the Detailed
Specification attached hereto.

Section 3 Scope of Works

The survey on traffic conditions shall cover the central part of the City of Nairobi in the
Republic of Kenya, equivalent to 15.00 km? (see attached F igure 1). '

Section 4 Unit of Measurement

The metric system shall be used.

Section 5 Language and Documentation

As a rule, the language and documentation to be used for the execution of traffic
surveillance shall be English.

—




Chapter 2 Detailed Specification

Section 1 Execution of the Work

All the works shall be executed in accordance with this specification, and the instructions
and requirements of the Supervisor of the JICA Study Team (hereinafter referred to as “the
Supervisor”).

Section 2 Background, Objective and Scope

Article 1 _The background of the survey on traffic conditions

Traffic congestion in the central part of Nairobi, particularly in the morning and evening,
has become a serious 'problem.

The traffic load, including through traffic, concentrates in the center of the city and at this
_ stage, there are no bypasses to divert traffic. '

Moreover, the intersections are of rotary type and it is supposed that the
operation/management capacity of intersections will decrease due to a- decline in road
manners and an increase in rule violations. This is thought to be the main obstacle to traffic
and one of the causes of congestion.

Article 2 The objective of the survey on traffic conditions

In order to improve the road traffic problems as described above, it is necessary to
understand road traffic conditions, which are the basic information for implementing
effective improvement measures, and to identify the sources of congestion, which are the
targets of traffic improvement.

Therefore, this survey aims to gain an understanding of the current traffic conditions.in
Nairobi City as well as the causes of traffic congestion in order to obtain basic data to-
formulate improvement plans for traffic congestion in the future.

The specific objectives of the survey are as follows:

a. Survey of traffic movement
Objective: To gain an understanding of the number of vehicles that flow through the

city center. |
Method: Study the traffic volume by vehicle-type on the main roadways in the city.

b. Survey of traffic/congestion at intersections _
Objective: To gain an understanding of congestion in the cify center and the causes.
Method: Study the traffic volume by turning movement and monitor the congestion

situation at the intersections of main roadways in the city.

-




Article 3 The scope of the survey on traffic conditions
The survey on traffic conditions shall be conducted in the central part of Nairobi (15 km?).

The area for the study is as shown in Figure 1. (See attached Figure 1)

Section 3 Survey Items

Article 4  Survey item

The survey on traffic conditions shall be carried out based on the following survey items.
1. Survey of traffic movement
a. Study of traffic volume by vehicle-type (by direction/vehicle-type)
2. Survey of traffic/congestion at intersections
a. Study of traffic volume by turning movement
b. Monitoring of congestion situation (length of back-up/delay time)

Article 5 Number of surveys and time Deriod

The survey shall be conducted for a period of 12 continuous hours ona weekday
The number of surveys shall be three.
(Survey conditions)

The survey shall be conducted on a sunny day.

The start time of the survey will be discussed separately.

Section 4 Survey Method

Article 6 Survey of traffic movement

-

1. Survey of traffic volume by-vehicle-type

a. Summary: The survey shall be conducted for a 12-hour period during the day on a
weekday. The automobile traffic volume at the survey point shall be
measured by vehicle-type, direction and time. The total number of cars
shall be calculated on an hourly basis.

b. Method: Monitors shall be stationed at the speciﬁed-points and tally the number of -

passing cars by vehicle-type using a counter.
c. Time period: The survey shall be conducted for a period of 12-hours during the day on
a weekday. Details shall be discussed separately.
d. Counting interval: The traffic volume by vehicle-type shall be calculated every hour.
(The cumulative traffic volume shall be recorded)




e. Classification of direction: On roads, traffic shall be classified into inbound and
outbound; at intersections, traffic shall be classified into
approaching and departing from the intersection.

f. Vehicle classification: Vehicles shall be classified into the following four groups:

*Small: Sedan, 4WD, Pickup
*Bus

*Lorry

~Matatu

Article 7 Survey of traffic/congestion at intersections

1. Survey of traffic volume by turning movement
a. Summary: The survey shall be conducted for a 12-hour period during the day on a
weekday. The automobile traffic volume at intersections shall be
calculated by turning movement (straight, right turn, left turn),
vehicle-type and time. The volume shall be calculated on an hourly basis.
b. Method: Monitors shall be stationed at the specified points and tally the number of
vehicles by turning movement, vehicle-type, and time using a counter.
¢. Time period: The survey shall be conducted for a pertod of 12 hours during the day on
a weekday. Details shall be discussed separately.
e. Counting interval: The traffic volume by turning movement (straight, right turn, left
turn) and vehicle-type shall be calculated every hour.
f. Classification of turning movement: “Turming movement” shall be straight, right turn
' and left turn.
g. Vehicle classification: Vehicles shall be classified into the following four groups:
*Small: Sedan, 4WD, Pickup
" =Bus
=Lorry
~ -Matatu
2. Monitoring of congestion situation (length of back-up, delay time)
a. Summary: The survey shall be conducted for a period of 12-hours during the day on a
' ' weekday, and the length of the back-up and delay time of traffic
approaching the infersection shall be monitored. Measurements shall be
made every hour on the map.
b. Method: The following surveys shall be conducted at the specified points,
*For the survey on the length of back-up, the distance from the stop line
at the intersection, to the end of the backup shall be measured to the
nearest 10m every hour. '




“As for the survey on the amount of delay, the time a vehicle arrives at
the end of the backup and the time the same car reaches the stop line at
the intersection shall be recorded every hour. The vehicle-type shall
also be recorded.  This shall be conducted on five vehicles every hour.

¢. Time period: The sui'vey shall be conducted for a period of 12-hours during the day on

a weekday. _

d. Survey points: The survey shall be conducted at the specified intersections where the
traffic is approaching, '

~ Section 5 Survey Preparaﬁon and Enforcement

Article 8 Survey Preparation

Prior to conducting the survey, the intersections to be monitored shall be studied and the
locations of where monitors will be stationed shall be confirmed on site in consideration of
safety.

Article 9 Survey Enforcement
Chairs shall be p'laced at the survey points along the sidewalk and the survey shall be carried

out.
The chairs shall be placed in a safe position which will not obstruct pedestrian or bicycle
movement.

Article 10 Contact system

The office representative and field representative shall be established.

Section 6 Arrangement of sufvey results

Article 11 Results of the survey on traffic vohume by vehicle-type

The survey results shall be arranged as follows:
- Specify the location of the survey point.
"Specify the date of the survey and weather on that day.
* Specify the name of the monitors.
*Specify the cumulative number of passing vehicles by direction, vehicle-type, and time.

Article 12 Results of the survey on traffic/congestion at intersections
1. Results of survey on traffic volume by turning movement




The survey results shall be arranged as follows:
* Specify the location of the survey point. ‘
~Specify the date of the survey and the weather on that day. -
- Specify the name of the monitors.
* Specify the cumulative number of vehlcles by turning movement (straight, right turn, left
turn), vehicle-type, and time. |
- Results of monitoring on the congestion situation (Iength of the backup, amount of delay)
The survey resuits shall be arranged as follows:
* Specity the location of the survey point.
* Specify the date of the survey and weather on that day.
*Specify the name of the monitors.
*Specify the length of backup every hour on a map.
*Specify the average delay every hour (average the delay time of five vehicles and round
to the minute).
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Chapter3  Work Schedule

The survey on traffic conditions shall be completed by February 4, 2004.

Chapter 4  Deliverables

The Contractor shall deliver the following final results and products to the JICA Study
Team.

The survey on traffic conditions
1. Survey sheets of study of traffic volume by vehicle-type (by direction/vehicle) 1 set

2. Survey sheets of study of traffic volume by turning movement 1 set
3. Survey sheets of monitoring of congestion situation 1 set
4. Other data 1 set
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Chapter 1  General

Section 1 Background

The Scope of Work on the Study for the Establishment of the Spatial Data Framework for
the City of Nairobi in the Republic of Kenya (hereinafter referred to as “the Study™) was
agreed upon among the Ministry of Lands and Settlement, the Nairobi City Council and the
Japan International Cooperation Agency (JICA) on September 12, 2002.

JICA has decided to carry out a verification study of water supply and sewage facilities
" during the Study, and assigned the work to the JICA Study Team. The Contractor under the
supervision of the JICA Study Team shall carry out the verification study of water supply
- and sewage facilities in the Republic of Kenya.

Section 2 Specification

The verification study of water supply and sewage facilities shall be conducted in
accordance with the Detailed Specification attached hereto.

Section 3 Scope of Works

The verification study of water supply and sewage facilities shall cover the central part of
the City of Nairobi in the Republic of Kenya, equivalent to 15.00 km? (see attached Figure

1).

Section 4 Unit of Measurement

The metric system shall be used.

Section 5 Language and Documentation

As a rule, the language and documentation to be used for the execution of the verification
study of water supply and sewage facilities shall be English.
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Chapter 2~ Detailed Specification

Section 1 Execution of the Work

All the works shall be executed in accordance with this specification, and the instructions
and requirements of the Supervisor of the JICA Study Team (hereinafter referred to as “the
Supervisor”). '

Section 2 Background, Objective and Scope

Articlt; 1 Background ‘
As a result of discussions with the counterpart agency (NCC), it was decided that a GIS

model system to support the management of water supply and sewerage facilities was to be
constructed as one of the GIS model systems. For the model system, it is important to
obtain the information (positional information and attribute information) on all water supply
and sewerage facilities and to verify its reliability. Therefore, of that information, the
positional information of the most important facilities that can be checked above ground
(manholes, valves) shall be verified in the field.

Article 2 Objective of study

This study aims to verify the location of existing water supply and sewage facilities such as
manholes and valves based on the management maps compiled on the digital topographic
map (scale: 1/2,500) from the existing data on the water supply and sewage systems. The
results are to be used in the GIS model system to support water supply and sewage
management in Nairobi.

Article 3 Scope of study

The study shall be conducted on the existing water supply and sewage facilities located in
the central part of Nairobi (15 km?).
The management maps for the study are as shown in the attached Figure 1.

Section 3 Verification Study

The verification study of water supply and sewage facilities shall be carried out as follows:

Article 4 Material provided

The following 1: 2500-scale maps will be provided by the JICA Study Team:;
1. Management maps for water supply facilities: 5 sheets




2. Copies of the above management maps: 5 sheets
3. Management maps for sewage facilities: 5 sheets
4. Copies of the above management maps: 5 sheets

Article 5 Equipment to be used in the study

All the equipment to be used in the Study will be prepared by the Contractor.

Article 6 Study method

The location of existing facilities on each management map shail be verified in the field
according to the method below:

L. Facilities that can be measured
A) The center of the existing facilities shall be measured by the offset survey from
objects (fences, walls, houses and etc.) on the base map.
B) As a rule, in measuring the location based on the offset survey, the horizontal
distance shall be measured from objects in three directions.
C) The measurement unit of distance shall be in centimeters.
D) The type of the laid existing facility shall be verified, if possible.

Based on the management maps for the water supply and sewage facilities, the existing
facilities can be classified into the follbwing groups.
[Water supply]
a. Fire Hydrant
b. Sluice Valve
c. Pressure Reducing Valve
d. Sluice Valve Closed
e. Meter/Dall Tube
[Sewerage]
a. Manhole -
b. Storm drain =~ -
2. Items that cannot be measured
The reason why a facility cannot be measured must be indicated on the base map (i.e.
facility exists on grounds where entry is not permitted, etc.)
The reason must also be successively reported to the Supervisor in charge.
3. The underground, lost or unaccounted facilities due to topographical change shall be
successively reported to the Supervisor in charge.
4. Inspection and arrangement method
The inspection and arrangement method shall be as directed by the Supervisor.




Chapter3  Work Schedule

The verification study of water supply and sewage facilities shall be completed by F ebruary
10, 2004.

Chapter 4  Final Results and Products to be Delivered

The Contractor shall dehver the followmg final results and products to the JICA Study
Team. .

1. Verified management maps: 1 set
. 2. Arranged management maps for water supply facilities: I set .
3. Arranged management maps for sewage facilities: ' 1 set |
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anTi Dl\')

-THE STUDY FOR THE ES’.[Y&BLIS.’EH\IENT OF THE SPATIAL DA‘I‘A FRAMEWORK \
' FOR THE CITY OF NAIROBI IN THE REPUBLIG OF KENYA
Questionnaire on da:ly work contents and GIS recognition

[2] 'Current uses of topographic maps

a

e
<Rega;rdmg your division’s responmbzhﬁes> , ]
[1] What is your d1V1slons main task? What kind of service I information do you provide?
<Mzin task> '(’ Wb\nc(e, M Pv\\v-wu MpL_e:j }PM.{C lgauut-u.N e

For 1 citizéns For othar divisim:_:s at the City Counedl | For the gc;vemmen\‘. .
Office connter work Provide XX 0 OO div Anmual/project reporting )
Via TEL / BAX / Taternet Callaboraing om pcfects with ofher diefdept Deliver local information (township Tevel)
) . ) . L petition o ’
Lty EdueoTor Depa Lialte 5 stuon] Collaborating on.prcjects with govermment
- - &w&s Aucl, o-avl:w.le» /@._&Rp‘au\m&l NN
%M o Ba..zeiow ) ‘/b“"l.-l.\—h;tq_‘ . 2 sbo
\/&-‘Aw o T Soude, oA rbﬁj v lonen otz

teofestabhshmentlusesof
‘Zf»ﬁ.. {Mau—e wp
Ao

uraaj-—»-fahc WPS

hic maps & to hic database

hoincq

.| Bo @t;al needs / problems of nsing topo ggpm_‘:_nags
+ PDW e
“P’f""“*‘i

weed

fer

WMM

Lojlﬂ-(c.ol )Q“;'w‘o\m—u!‘ o.ao\e—::_pb..a ntd lcu’-&: 9 éai‘o‘-

I8l Current uses ofpaper-based mformatmn and d.lgltal database

P )

Current state of &@h]is'hmggt fuseg of papg_—_‘based Mat(gn and dlﬂt&l ds.tabase
| Delr S ‘34-% rfl INTS
: ahﬂ cls:’tr.x .

r

Uoe. fias, :
M ks relReval &&-ff\w.ﬁﬂuﬂ/d_w»aag {7'-«3{.{&,_(_0‘




[4] Regarding cooperation with other departments

Your department’s role in the N aji'obi City Council

Esvstaw. JBe,!j%' w0 r-ea.,mmu%-tl )ﬁaq Bt g‘ﬂ-u-«-a{ '{Asr

CzQ-'.:Q.&be.L._ Fred \—irw—t—-—qq,dullz (‘NFEF)-‘Q{(C\SJ""D{LM&L M

Other departments’ roles in the Nairobi City Couneil -

L.

City Engineering Dept. L ) Public Health Dept.

City PIan'ning Dept. Housing & Development

Water & Sewerage Dept. - . ) City EducationDept. o Koo g 3 LY PP e,
Dept. of Envimnp:ent L . . City Inspection Dept.

Social Service & Housing Dept. ~ * | City Library Service

Gty Treasure Dept. )

Your opinion on necessary collaboration mth other departments and divisions

(/ Nasst,. . CE Corelols (o bepitimots o8ms) optendz

MMM&'m%MWQM

LBy M\Je. u-.A:tL.a\._b, ‘DC_t ﬁ'fBZQ,\,

I5] “ Rey matters and cha]lenges in your dept. I Future plans (indl. organizational computerization plan)

Eey maﬁers ;igcl challenges . ~ Priority
<shorttezm$ Rmaw__, : §hb\<.9£¢b,_q-,.ﬁ. r-fm_t...o_:_[_q_a,_, (HBMB 1 -
s -a@wﬁaﬂ. «,B‘u_w e, ~
N s Ay S S ) |
R L . o .
- QM M—Q’PVV\—‘T :

Future plans

Computerization plan - LZ |MM_9AL-=CG_

Goop_erahon with NSDI ~ ‘V-QM'I vl o a.a..._T

6] Key matters and cha]lenges in the C1ty Council / Future plans (incl. computerization plan)
Bey matters and cha]len.ges

\}WW N K-Q-«A-Lu

: . 3
<longterm> g(w{.a,..m, gvms‘i*- ‘a“"‘é }(ﬂ'e% E> “

- Pnom:y

<short term > 1

5

Future plans
Gomputenzatxon plar ’ﬁ/lw"’q‘ﬁ - .
Cooperation with NSDI . — Vg e Gt ad srsectnt




[7]" Understanding and use of GIS

Do you-use GIS for work now?

YES

i

-Q1 : Are you interested in uging GIS for your work?

Mz

Q2 : Do you have alreadyhaveanyplani_:o use GIS?

Mez.

Q3 :Doym ha.ve any specific GIS software you want to use?

No¥ ol fribion
1"-"';:"" M‘l ' ’

Qal.: How do you think the ontputs of this Stutiy will benefit |

your work?

\u—w}—\- E:c-/’“"-p—f—’ M

i.a_._-‘avl\lb %D_QJ-.
4.-09411_ M

*“‘\
7Y EbUCATION OrpIsy
P.O. Bex 39285 -

18 FER 200

| ot |

' Q5 : Are there any GIS applications that you may want to try

QL : What kind of tasks do you use GIS for?

Q2 : Do you have any GIS-related plans in the near future?

Q3 What kind of GIS database have you estabhshed for your
work?

Q4 : Which GIS sofwars do you use? (type, extensions, # of

Yicenses)

n future? For that, what kind of database do you think
necessary?

@6 : Do you have any specific (IS software you want to use?

Q7 : How do you think the outputs of this Study will benefit

your work?




“THE STUDY FOR THE ESTABLISHMENT OF THE SPAIHAL DATA FRAMEWORK
. FORTHE CITY OF NATROBI IN THE REPUBLIC OF KENYA
Questmnnane on da11y work coritents and QIS recognition

<Regarding your division’s respons1bﬂ1hes>
{11 What is your dlwsmns main tagk? What kmd of service I information do you prowde‘?

N el . SERVCES

<Main task>

{L&w{art H;tms-;&: Sech chrﬂf&E# fz_ﬁ—mua

SERVI Q:E:F

, Forclhzens

For other dlvisioqs at the Gity Council

For the govemment

' Oﬂicecmmtjlggork kﬂ% 5

Provide XX to OO div.

Annuallpmj?.cl:reporﬁng

Via TEL/ FAX / Enternet

Colluboxatmg mmu:tsmth other d:.v.!dﬂpt.

Deliver Iocal information (township level)

“—I‘E_S'

peﬁﬁoﬁ

Prtow

Collaborating on projects with government

(21 Current uses of topographic maps-

u/;ﬁ“

nt state of establls'hment luses of to

vor &

aphic maps & hic database

@7 S}](U/A’l m1/ éM/W"”FQv‘:C Z’\@fﬁlﬂf

L

= s«o:’r(_

Current staf;e of exch

/ pw’%

CsTABL Fetria evﬂl H@u I«E-S’ Mﬁﬂt&'i“

[8] . Current uses of paper-based mformatmn and digital database \-‘F &f

Current state of establishment / uses of paper-baged ;ngrmamon and digital datahasg

oteritial needs / problems of usin hased information and digite] datak, ’
/ .
Conm Py §6’i \ % 4 _




. /¢ [4 Regarding cooperation with other departments

E)ur department’s role in the Na1rob1 City Couneil (\M,@ﬂy,\ M I 3 ‘

?f \ bu’\- {rs %’ff L-Q..u(_rh_‘ .
. 'Saw %
{r b

Other departments’ roles in the Nairob; City Council )

C:I:y Engineering Depf:. L Public Health Dept.

City Planning Dept. Housing & Development

Water & Sewerage Dept, Cif.y' Education Dept.

Dept. of Environment City Inspection Dept,

Social Service & Housing Dept. City Library Service

City Treasure Dapt.

SeVER  Col [ ABATonT o Vismiazan

Your opinion on necessary collaboration with othep departments and le]SlODS

é’&Ml %

fm?zoa‘-’:—/(‘:j)

[6] Key matters and challenges in your dept. / Future plans (inel. organizational co

Key matters and challenges
< shozxf term >

<long texm>>

Future plans -
Computerization plan L/

Cooperation with NSDT

mputerization plan)
Priority

)|«

[6]  Key matters and cha]lenges in the C1ty Councﬂ / Future plans (ncl. computerization plan)

Key matters and challenges v
<shork texm >

<long texm>

Future plans '
*  Computerization plan /

+ - Cooperation with NSDI

0

e I L
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I7 Understanding and use of GIS

-

NO

h 4

Do you use GIS for work now?

YES

A A

Q1 : Are you interested in using GIS for your work? .

Q2: Do'yuu have alveady have any plan to use GIS?

" Q3 : Do you Eve any specific GIS software you want to use?

Q4 How do you think the outputs of this Study will benefit |

your work?

Q1 : What kind of tasks do you use GIS for? :

Q2 : Do you have any GIS-related plans in the near fature?

Q3 : What kird of GIS database have you establ.ishe:i for yo

work?

Q4 : Which GIS software do you use? (type, extensions, # of
licenses)

Q5 : Ave thers any GIS applications that you may want fo try
in future? For that, what kind of database do you think
necessary?

Q6 : Do you have any specific GIS soffware you want to use?

LY

Q7 : How do you thipk the outputs of this Study will benefit
your work?
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THE STUDY FOR THE ESTABLISHMENT OF THE SPATTAL DATA FRAMEWORE LG P [

FOR THE CITY OF NAIROBI IN THE REPUBLIC OF KENYA
Questionnaire on daily work contents and GIS recognition

<Regarding your division’s responsibilities>

. [11 Whatis your division’s main task? What kind of service / information do you provide‘? { M”Q

<Mamwss> L DomgTE HEALTH Z. FREVENT DILEASES
3 I MPRoVvE HUum 4w L] FE .

For citizens ¥or other divisions at the City Conneil For the government

Office counter work Provide XX to OO diw. : Annealiproject regorting
Via TEL/ FAX / Internet Gellabarating on projects with other div/ept, Deliver local information (township level)

PROVIDE CullA T Coll A oo [LATE. | weiiom

| BROa TIVE AMD| WITif 07 ML | cotaborsing onprojects with ovecaament
P AV ENTLVG PEPRALTMONTL | WE ARE MirDez

SEALTH SEAVIE 1N Ppovisivw | 7o [JUVEDG HeEnuy

o b7teews . | of Sl ¢ SEWIcEs BN

)

T%Z'I’H#LF B Grovems

[2] Current uses of topographic maps

LB B S s cmhicliag - J [0 ( ATLE AND

SUANDATED Wi TH- //\/A?)t@%#fé INFDR pg-T10 7.,

(.

otential needs / problems of

L—n%_umw
WE NGED WPDATED MODTaN 7 @mﬁfﬂmawﬂ-
A N A, SN

Cirrent state of ex: T hic information and s with ather divisions f futora mteravaila'hlh oftoy

Kol NEED Lol Pu TUnG INTERAVHIUARAUT of

[8] ent ises of paper-based nfotmation and digital database

Current state of establishment / nses of paper-based fuf; tion and digital database

PVA LA lE 0T WIth NV INt)Dast DTEMA ﬁw&%

2 Vo il
\«{ 'Z%E %ngp W+ ‘Dcspggfuﬂﬂ&ga,

ﬁ_
Hest LA
[ va /l\!ﬁ?erx}’/‘/oz\} V(

Corrent state of exchangi r-based information and datgbase other divisions /future interavailabili

t/_xrf_"f." Is ChdanNg— S -

W

W#'Bﬂé WBTE AWD- INTENLBTPANTMENTAL Goctimmsd]




- 4] Regarding cooperation with other departments -

Your department’s role in the Nairobi City Couneil o
Co—onDINVATE WITH 0THEN DEgALT IV TJ
WHEN jnPliment (NG~ HEALTH  SENVICES

PO N es

Other departments’ roles in the Nairobi City Coungil

City Enginearing Dept. ) . Public Heatth Dept.
City Planning Dept. ' Housing & Development
Water & Sowerago Dept. . City Edncstion Dept.
Dept. of Environment City Tnspection Dept.
Socisl Service & Housing Dept. . : City Library Service
Gity Treasure Dept. .

Your opinion on necessary eollaboration with other departments and divisions

VINHE &x(STiNG RELATIONSH7 P 1A
UnWSATIS FACTORY . THEAE U NFED TO
N CoMMA GE INTELDE PR TpaErv AL Lo—0 (ENATLOV

(51 Key matters and challenges in your dept. / Future plans (ncl. organizational compﬁterizaﬁop plan)

- | Eey matters and challenges INA-D’E'QM/H‘TL‘} Dﬁ?ﬁ‘ &LLE'CWQIJ ; ) Priorify-
fmtﬂm ’ ;%ﬁéﬁgﬁ ?ﬁf@ ﬁwf?{y.rés 1
BTAIN Gl ¢ LACK oX DAT, OLAUE CACLITIES . |
é;ggam’m AT D1k Aeeyel | |
VLA W manposuEn. A Quan e D
5@%0%—1\;7{2 AND A'LSPQLE{QC Mbov z
Fatuye plans . )
+  Computerization plan wvf'glo N b {C %Qéf—/#ﬂ‘{ /7%[4705"/4{;.}
+  Coaperation with NSDI

% i6] Key matters and challenges in the City Comncil / Future plans Gnel. computerization plan)

B ] . o~ s —. - R . e .
Eey matters and challenges ;|  &. ™47 ;‘} £=1 et Fru i AR i TJT x?‘;ﬂ! fh’.7 ,f/{ Priority
T -7 LAl . —— . —.0 .
<short term> s LEThs & 75}}? 4 :T}h(f‘ (9‘- f R z‘r':{'p'w.’il“fc—' 1

D, AT

<long term > . ) I:>

Future plans -

(51 I - B )

*  Computerization plan
»  Cooperation with NSDE




[71 Understanding and use of GIS . y

Do you uge GIS for work now? _'

‘NO | YES

I e e e T e e e e .
] N )
-t .v . . - r
Q1 : Ave vou interested in using GIS for vour work? QI : What Jind of €aslss do you use GIS for?
Q2 : Do you have aiready l?.ﬁi-e any plan to use GIS? Q2 : Do you have any GIS-related plans in the near futare?
7 Q3 : What kind of GIS database have you established for yonx
work?

Q3 : Do ron have any specific GIS software vou want touse?. . | C A

Q4 : Which GIS software do you use? (txpe. extensions. ¥ of

Yicenses)

Q4+ How do vou think the outputs of this Study will benefit )
vour work? ' Q5 7 Jve there any GIS applications that vou may want to fry
In foture? For that. what kind of database do Tou think

necessary?

Q6 : Do you have amy specific GIS software youwant {0 use?

Q7 : How do you think the cutputs of this Study will benefit

vour work?
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THE STUDY FOR THE ESTABLISHMENT OF THE SPATIALDATAFRAMEWORK - 2/{12

FOR THE CITY OF NAIROBI IN THE REPUBLIC OF KENYA
Questionnaire on daily work contents and GIS recognition

<Regarding your division’s responsihilities>
[]_J What is your division’s main task? What kind of sexvice / information do you provide?

<Main task> ;ENFazc,sMﬁ:xr7 OF Az NA7 2087 (1T COUNTIL
BY— Larrs gD 072, S %&-9-77:—9 Tv COUACrs

O ER g7,
For citizens ' For other divisions at the City Council For the govermment
‘Office counter work Provide XX to OO diw Annualiprojectxeporting = ) 1
Via TEL / FAX / Tuternet Cllabarats g on projects with olher div.Adept. Ddliver Joeal information (township level)

SERVIcE Proviton Yo Ry =" > /Miff.p!ud | petifion

( '- ‘fﬁf FPuarre, “Fo @F,?ff.z, D BL e Collaborating on projects with government
— Civie EDUCATiod o | MEre T, ' CO-CPERGTE prew 0THER
M i/ Fh2aILE OF Aok | Low Enfporfaibny Anms
Bvd  HDER- _ | OF 735 GovEantasa 7o

PB2rcTirn FEBLE e HRNEr

[2] .Cuxrent uses of topographic maps

& state of establishment / of icmaps & aphic datshase

sh L B cakiiom 2l Grean - ' ’ -
| o L Y ofr prvpoies E’J— Aows ~2rfora e
— IM m%ﬁ whotitw olonsities - _

= J’L m&w'}%wﬁwﬁ —-P:me- ~oreas ?
Potentml eeds I problems ofusm hi¢ ina;

— Loack Qf "lm-ll-ch Fbr&nhw.ﬂ: T vea (ﬂfﬂwhc W\cxao\{x

oy

(h::ﬁ:ent tate of exchangh:

—

[8] Current uses of paper-based information and digital database

t stato of establishment / uses of arbased information and digital datahase

TRe lefMW Q,.,Jj Ny aw_f,mc[ tdrermedin -

Potential needs / problems of usy based information and digital datshase 7 . :
1%
([Pa«- _lom_‘?, f»\,(lww-cdl_\,._ 8t Cumnbirsorns. & “(Ld'—w & .
C_CA’- {ay S‘ ’opas | L S-t—:mj,e’ f
t .C?_Oud a‘_ww._n.,:;‘p_:’

Current state of exchangd er-based imformation and digi base with other divisions / fufure interavailabili
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4] Regarding cooperation with other departments

Your department’s role in the Nairobi City Council

—  Jne h’—tm ob,,ba,-(-f‘w vt L oo Le- E'Grt_a...,.. o}

Qﬁiw OQl/bM'f"kvumf:i e,(; ol Lowell, 9w -QRFWULW—} Mo tleqs,

Other departments’ roles in the Nairobi Clty Couneil

City Engineeriog Dept. Public Health Dept.

City Plaaning Dept. . Housing & Development
| Water & Sewerage Dept. City Bducation Dept.

Dept. of Environment ' ‘ City Tnspection Dept. o v tsnasat
Secial Service & Housing Dept. City Library Service

City Treasure Dept.

"| Your opinion on necessary collaboration with ot_hei- departments and divisions

WMW & oed ’t\ Mt-u.,ﬁaw fhﬁr-cﬂk-pm'fai, Cﬁmmuv\zu';}?}

-S\a!,gtu_—;\..._.; S C\‘Am'(c! d*h!) L\C’Aﬂi—:\- OQL NF:I'G ! "folﬁ.‘- .

[5] Key matiers and challenges in your dept. / Future plans (incl. organizational computerization plan)
Eey maiters and challenges - . ’ Priovity

<shortterm3JCa1oa,m,e{1 bw.ﬂ_d,«ﬂ G 1T a~d G4,
Teebaioods Sappus w -QJ"mlolt.shma...l-O,)L Crasyelims. E>

<long term> b rand Rof is Folly  Compodinidacd, wite
Wpts Tolata, Gl S4B - J

[ B - B O

Futore plans .

Computerizationplan "

Cooperation with NSDE

[61  Key matters and challenges in ‘the City Council / Future plans (ncl. computerization plan)

Eer matters and challenges : Priority
<sl_m::t ferm> A/j . " g— ) | - | 1
‘ ' . 3
<long term>> - I:> 4
5
Future plans
Computerization plan
Cooperation with NSDI
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171 Understanding and use of GIS ' | . ‘
Do you use GIS for work now? '

NC L - ’ YES
P
v : Y
Q1 ; Are you jnterested in using GIS for vour work? Q1 : What kind of tasks do you use GIS for?
Yes
Q2 : Do you have already have any plan to use GIS? 7 Q?. : Do you have any GISwelated plans in the near fature?
— NOT LT
H
: 7 Q3 : What Lind of GIS database have you established for your
worls?

Q3 : Do rou have any specific GIS software you want to use?

O .
Q4 : Which GIS software do you use? {ixpe. extensions. # of
Keenses)
Q4+ How do you think the oufputs of this Study will benefit
vour work? . Q5 : Ave there amy GIS applications that vou may want to fay

—5FE well Mgle Gu~ Wovk tasi
&Y = Makoim. F foﬂ.uféu; e
PALL TNeve sntanst Of Otrr ,&"]é’féx
ool vehuiles o rre. Flated.
I Qhalt ales de - .

Spe.a.oc{o a'r-e‘.an‘.f: 5’75 Mg;{} e’g};”jﬂf

in fofure? For that. what kind of database do you think

necessary?

-
>

X

Q6 : Do you have any specific GIS software you want to use?

@7 : How do vou think the gutputs of this Study will benefit
vour work? ’ ' .




AVAILABLE DATA

PRI

- , CITY COUNCIL OF NAIROBI

CITY ENGINEERS’ DEPARTMENT

Registry Index Maps for Dagoretii of 19990

Structure Plans for Karen, Hill Area and Lower Kilimani,
Privately Developed Road Schemes. Plans available.

Other Reports - H.P Gauff Drainage Inception Report— 1986

- Wilbur Smith Report — Maintenance Policy Document

-Post Buckley Report ‘ )

= Transurb Report — Proposed Transport Policy document for the City
of Nairobi ' '

- B ew
PRELIMINARY REQUIREMENTS .

1.
v 2.

3.

V6,
.
v8.
V9.

v 10. Type of activity taking place in the locality.
{, 11. Geotechnical data. -
12. Water bodies and areas that cannot be drained.
v’ 13. Natural earth drains. :
y 14. Street lighting infrastructure.
15. Fire fighting installation and requirements.

- Structure plans — update and mapping - :

v
Spatial Data — Plots, tand reference numbers, Road Reserves, Riparian wayleaves,
contours etc. : )
Road information — Type, condition, length, width, type of surface last
rehabilitation/maintenance with costs ete. - ( RSister of Road =),
Riparian and drainage way leaves - Indicate — highest water mark
g %9 - Tying upof the wayleaves and those proposed,
- Developments on flood plains and natural
water courses outfall drains

- Indicate that road swirenders provided and proposed
Services wayleaves — indicate existing and proposed
’ - Other services — Postal mailbox and Telephone booths,
Power tuyprets, Drainage infrastructure (high capacity)
- Telephone/Power — indicate services/ Wayleaves whether
aerial or underground (classified). '
Types of developments — Estates indicating the type of housing.
Water and sewer lines.
Property details including services — Rates, water, Power, Telephone and others...
Natural features, tree cover. '

15" Febraary 2003




CITY ENGINEERS DEPARTMENT

THE STUDY FOR THE ESTABLISAMENT OF THE SPATIAL DATA
FRAMEWORK FOR THE CITY OF NATIROBI IN THE REPUBLIC OF
KENYA .

Questionnaire on daily work contents and GIS recognition
<Regarding your division’s responsibitities™
0] What is your division’s main task? What kind of seevice/information do you provide?

<Main tasic> Infrastructure {Especially roads, drains, street lights, etc.) Development,
Management and Maintenance . .

For CHtizens For other divisions at the City For the government
. Coumcit: _ _
Qffice connter work Provide XX to OO0 div. - | Annmal/project reporting
Via TEL/FAX/Internct Collaborating on project with Deliver local information
other div,/dept. (towmship level 0

petition
Collaborating on projects with
goverament . .

(2) Currentuseof topographic maps. We have six sheets for part of Nairobi printed in
1976 thus the information they have is not up to date, but could be used in
infrastructore development and management. Scale 1:10,00

Cunrent state of establishment/uses of topographic maps & topographic database

‘With only 6 sheets covering pari: of Nairobi instead of 10 sheets the current nse is
Limited. ‘ '

-Potential needs/problems of using topographic maps

Nairobi being a major commercial and industrial centre and continuing to grow,(nf to
Date topographic maps for-planning infrastructure are required for planning purposes|

Carrent state of exchange of topographic information and maps with other divisions/future imteravailability of
topographic info & maps s '

"d
There is little exchange with other service providers {(e.g. from Power and Lighting -
Co.,"felekom,"@ater and Sewerage Department (NCC)) but much more is necessary.




CITY ENGINEERS DEPARTMENT

3) Curent uses of paper-based information and digital database . .
Road planning, design, construction, development, maintenance, streetlighting
activities and other utilities e.g. Storm water drains, sewers

Current state of establishment/uses of paper-based information and digital databse

v | All works done on paper based currently
Potential needs/problems of using paper-based information and digital databse

Paper-based information is bulky and it is not easy to add more information like
digital data. Paper based infermation useful in project evolution and

implementation
Current state of exchange paper-based information and digital database with other divisions/future
Interavailability : '

‘Exchange js limited

@) Regarding cooperation with other departments

Your depariment’s role in the Nairobt City Council

; :
. . o =

There is limited cooperation between %annmg, Water & Sewerage Departments -

Other department’s xoles in the Nairobi City Council -

City Engineering department .| Pablic Health Department
City Planning Housing & Development
Department Land use planning
Waier & Sewerage Department ) City Education Department
Water. collection and distribution; Sewerage
disposal

| Depantment of Environment ‘ City Inspection Department
Social Services & Housing Department CityTreasurer’s Department
City Library Services

‘Your opinion on necessary collaboration with other depariments and divisions

i With digital data in a central place collaboration with other departients will be
.enhanced thus enabling making of informed and consaltative decisions on current

#i_and futnre developments.

-




CITY ENGINEERS DEPARTMENT

5) Key matters and challenges in your departmentlfnmlre plans (inel. Orgamzauonal compuierization
~ plan)

'[ Key matters and challenges

<short term>
It is not possible to meonitor all developments
Affecting infrastructure in the department

(Prierity 1)

<long term>

Lh b da L =t
7

Planning the needs for growing and dynamic
population
(Priority 2)

Folore plans

+ Computerisation plan— Training and transfer of technology is required

+ Co-operation with NSDI — Necessary /

(6)  Key matters and challenges in the City Council/Future plans (incl, Computerization plan)

Key matters and challengés : Priority
1
<short term> 3
Co-ordination of developments affecting 4
Various departments (Priority 1) g

<long teom>

Computerisation should involve all service
aund user departments (Priority 2)

Futyre plans
¢ Computerization plan — Updatmg data for decision making (Prierity 1) -

4+ Co-operation with NSDI— Necﬁsary




CITY ENGINEERS DEPARTMENT

)] Understanding and use of GIS

rDo yon use GIS for work now? I t
v NO WwYES
Ql: Are yon interested in using GIS for your Q1: Whatkind of tasksdoyouuseGIS_for?
Work? YES
Q2 Do you have already any plan to use Q2 Do you hes any GIS related plans in the near
GIS? YES Future

Q3: Do yon have any specific GIS software you

Wanttouse? NO

Q4: Do yon think the outputs of this smdy will
Benefit your work? YES )

Q3: What kind of GIS datsbse have you
Established for your work?

Q4: Which GIS software do you use (type,
Extensions, # of licenses

Q35: Are there any GIS appliéaﬁon s that you may
Want to try in future? For that, what kind of
Database do you think necessary?

Q6: Do you have any specific GIS software you:
‘Want to use?

Q7: How do you think the outputs ofﬂns shady
Will benefit your work?
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- THE STUDY FOR THE ESTABLISHMENT OF THE SPATIAL DATA FRAMEWORK
FOR THE CITY OF NATROBI IN THE REPUBLIC.OF KENYA
Questionnaire on daily work contents and GIS recognition

2y

<Regarding your division’s responsibilities >
111 What is your division’s main task? What kind of service / information do you provide?

Dl of ¥ NRVEV-Y DESGN DEVeLs P T LMoy i Teman, ca ar
Hearer. ouop v F S EWERRGE 95 Tams

For citizens . For other divisions at the City Council For the government

Ofiice counter work Provide XX to QO div Ammualiproject reporting _
Via TEL/FAX/ Internet Callshorating on prejects with other dividepe, Deliver local information {township leveD) ,
g B . petition ) i
Covam et nx Concgedd Collaborating on projects with government i

=

(()V\ -Q\-lnnuo-)\ @7&.’&4&

f;/—g-\(‘p_:ﬁ’\n\ ,g-quQ_PJl

‘P{"ED&PM S Aol
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S Q) Cholce sk sulbodete Lo cokionsg-tasde

[21 Current uses of topographic maps " W“"“‘“‘\g‘ A SoseraqR £ adyenac o,
(W) becotom O{Jr%operhﬁo o %\(\\V\E

Current state of establishment / uses of topographic maps & topopranhic database \
[ - t
Fevaddt e Xofle Aok, \oame o f.v-\ \/\o.r‘b{’ C.a—()ﬂ '@.—ﬁ)/{/\-e_,?a,\ c

Celoihinars Efe« _\r‘e—y‘@_%@f Mo SDf'\g\r'r‘cu\ Sa—%cs\pqsg
Potential ngeds / problems of using topographic maps |, ({)f@\o(‘ws e A q\;& VI
Qe cesn U\'{)d\a)ct‘mj O\ P endriona - Wy

) Ln e<oHgr Zal
\’ A £LepD 04(*‘\,—&_. 5%1&}545@ -(‘&K‘\a,!?;_ éz%‘acmﬂp;‘, A

Cuy ing to; - hic information and maps with other di ons / foture in availability of to aphic info & maps T

o
-

[8] Current uses of paper-based information and digital database = e,,s{ : TS ‘ 7
- '%emberﬁ_g& S%%ems——-%:\\efur— Lo =W 3 Yo
" Current state of esteblishment / uses of gs:gerbased information and digital database : .
T e y{sks o nach Copyy AotkeRocse Svecl Carost,

Al gl Ak -

- ) F = .o * T
Potentisl needs / problems of using panerbased information and digital datobase CAT_s e e j—_— [/
PoPecvwage %Po@@ﬁ:‘\'\&k{ Dake o N
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f4] Rega;:ding cooj)eration with other departments

Your department’s role in the Nairobi City Council

s ok 9@&%\:\/\'9»(\%« d\%irg-nﬁ W eAe e \i‘eév"cuﬂo‘:ﬁm
Sostens Ax Sdds Lo pssed. SRt Rowasical

1

g \MQ i %? =) Qg\r«\w ‘—E:"E’)t?_‘ef—@m FI"W‘\ Qe .‘S}a.?\‘\j.
Other departments’ roles in the Nairobi City Council ~J

’ City Engineering Dept. . . Public Health Dept. :
City Planning Dept, h : Housing 8 Development
Water & Sewerage Dept. {‘)\ Cn Lo }glﬁgdgcaﬁfm Dept.
Dept. of Bnvironment _ City Inspection Dept.
Social Service & Housing Dept. ) ) ) <~ City Library Service |
City Treasure Dept. Yo whry_ehearhe’s <ol .

i

Your opinion on necessary collaboration with other departments and divisions ' .

Propesors by pdec RepaYbmendd Alomdol Go,
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[6] Key matiers and challenges in your dept. / Future plans Gnel. organizational computerization plan)-

Koy matters and chan?ngzb\“«?(a-yemw WM%&&_?» Plné?f)
_Q{{)@}\sh‘%g Sus s@ rm@a:mf% FGE

. LA €2 Lo IS gsee] $
<long ferm > ,,Qg\g\:pwv%we%— b'\ﬁ[t’»«ﬁ Lusven : -@3
B TRealta) mag pooes Fevetn P e :&: )

FAND RN N oW MVNE ] S LY )

Future plans . . O\Q(_‘J_;_rm_%:)Q ) .

Computerization plan E\N\?\r\m'S:ﬁ) KHO }M%%r\“‘ N\j ka-jﬁkexn/\

Cooperation with NSDI

< short term >

[l Koy matters and challenges m the City Couneil / Future plans (ncl. computerization plan)
Key matters and chal&enges_ : . ¥oeo T N . Priority
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171 Understanding and use of GIS

Do you- use GIS for work now?

o YES

A 4

~ W{’Mélt‘h«

Q1 : Are you interested in using GIS for your work?

ee

Q2 : Do you have already have any plan to use GIS?

/Es. Yels Dugoested huat

f}*&aqaxq?_

?ﬁr?ef Bwlzhm
ef)(\ﬁ)rw\

JwAa o e,
Q3 Do you have any sp C’%IS softwfre you wa.n

”‘d

(s 9«%

Q4 How do you think the outputs of th.ls Study will benefit

your worl?

'Qm\iw\
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Q1 : What kind of tasks do you use GIS for?

Q2 : Do you have any G1S-related plans in the near future?

Q3 What kind of GIS database have you established for your

work?

Q4 : Which GIS software do you use? {type, extensions, # of
licenses)

@5 : Are there-any GIS applications that you may want to try
in future? For that, what kind of database do you think
necessary?

Q6 : Do you have any specific GIS software you want fo use?

Q7 : How do you think the outputs of this Study will beneﬁt

your work?




DEPARTMENT OF ENVIRONMENT (DOE)

i.  Main Task _

The Department of Environment is mandated with the responsibility of
Local Environmental Planning and Management that covers land, air and
water. Services rendered nclude:- '

*® Solid Waste Management

* Parks and Open Spaces Management

= Environmental Monitoring |

= Enforcement of Environmental Legislation

Information/data provided:- f
= Solid waste generation rates
Consultancy/raining on plant nurseries and beautification services
Categories of solid waste and compositior :
Standards for waste and efflient-
Air pollution standards
Recycling and Composting activities

2. Current uses of topographic maps’
Uses:- . '
Location of environmental land use e.g. open spaces

Other uses:-
Size of land, inventory of biodiversity are limited.

Prgblems of uses:-
wx  Capacity building issues
Va Interpretation of envitonmental data
W Updating of the maps

Potential needs maps can be used in:-
Indicating forest/vegetation cover, landscaping development, siting of solid
waste collection centres, location of dumping grounds, siting of landfill sites.

3. Curreat uses‘of paper based information and digital database
" Paper based information heavily used vis-a vis digital
® Problems of paper based information




5.

- Storage capacity — cumbersome
- Retrieval process difficult
- Locating information

Exchange of information using paper-based information in use- -
- Digital limited ! : '
- ' Fufure inter availability — Networking desired

4. Co-operation with other Departments

Department of Environment’s role in the Council is mainly a service
Department complimenting developments of other Departments — J¢ -
has an initial consideration and the final touch of development -
planning and implementation in other Departments. '
Opinion -\Require networking and information exchange with other
Departments and divisions. '

Key matters and challenges - Department of Environment

Department’s Organisational Structure to include IMS —
1% priority (ST) '

=V Capacity building on IT and GIS - 2" priority (ST)

Logistical and technical support in the establishment of GIS systerns
for Department of Environment (1.T)

As in 5 above o"r\l\{\
e

y; .
(® Yes (ii) Yesunder NSDI (iii) To develop
(iv) [Easier planning dnd management -

Mefioleyt Muna Svny




CHAPTER4  ORGANIZATIONAL STUDY
41  General Summary Of The Rates System

P A

Rates System involves records of regmtered plots within the NCC jurisdiction. It involves
billing of plots within the c1rcu(mference of Githurai — Xaren, Ruai-Kinoo, and

tj ¥
Karura Forest — —Kitengela. i

_ KINQO
KAREN KARURA FOREST
LANGATA GITHURAI
OUTER
LANGATA RUAL

KITENGELA

Figure 4.0 Extent of Ratéable Land in Nairobi

b Ah.  GORDIE Al o
Most of the plois involved are Iemsehold, ﬁ-eehold and titled. These are further categorised

into different classes:
¢ Residential
* Commejscial
¢ Agricultural
» Jndustrial
o Famms

* Exempt




For record pusposes the records are further dmded into 9 zones, that s A-F, G, H-N, P—R, S,
T-U, V-W and X_ These zones are:

A-E:-.Town Cenire o
G Outer Nairobi — -Industrial Area
B-N Milimani and Muthaiga
PR  Eastleigh and Mathare Valley
S  Burubumu |
T-U Former Klambu, Kamra Forest and Runda
| v Kayole Komorock, Mombasa Road
W Karen and Langata
X Further Kiambu, areas of Kangen}i, Riruta, Dagoreiti, Kikuyu, Kinoo, ete.

The rates are charged as approved by the minister on yeatly basis. The rates are based on a
certain percentage levied on undeveloped site value (U.8.V) for example:

YEAR PERCENTAGE RATES

1992 - 5%
1993 - %

1094 - 9%
1995 - 9%
1996 - 12%
1997 - 13%
1998 t0 2000 - 14%
2001 -  “15%

However some classes for example residential and agricultural used to be given Temissions
up unti] 1998. -

4.1.1 Rates Cycle From Data Capture To Reports And Billing

Y




Sonrce Documents_ _
Mainly from valuation, SVR, memos, computer section through payi'oll deductions
schedules. Cash office receipts, bank drafis,

Once land is bought, the transfer documents are supposed to be registered in the Lands Office
for regmtrauon These source documents outline the owner details, area in hectares or actes,
the purchase price, the agreements, the locatmn, etc.

Ja
",

Lands Office E ; Y.

This is the authority for all land ownership. 'Ihe registration of lands upon production of the
 source documents above registered the plot of land in. the nathes-and the: particulars as to.be

found in the agreemeui; upon this the Commxsmoner of Lands issues a title deed which is also |

registered in his (registers) regtstry for ﬂlture reference Any changes to the title must be

notified to the registrar for updatmg his files e.g. subdmsmn, sale transfer charge, new -

development amalgamation etc.

"lf;-?:;‘

T/Valnaﬁon
 Once a title is issued by the above office a document known as “Memorandum of
Registration of Lands” is posted or sent tothe local valuation offices e, g. City Council,
Municipal Council, and Urban Council for mformauon ‘about thie new environment to their-
existing records or change of ownershlp

This memorandum gives details of:

@®  Purpose of documént e g. Transfer, New
() Date of document |
(@) Transferor
(iv)  Transferee
. (v  Address
(vi) LR, block or description
(vi)) Location '
(viii) Consideration e.g. price

(ix) Temm oflease




(x)  Annnpal rent

() Date due

(i)  Presenter, delivered by
(i) Date of presentation

~ The above decument (commonly known as “Memorandum™) helps the Iocal valuation oiﬁces
update their records or book plots of land for rating purposes. 'I'hls valnation is done
applying known formulas that are recognised by the valuation bodies. '

Rates

The Valuation office later compiles all the memoranda for one year and any other bookings
and prepares a document or a roll commonly known as a supplementaly valuation roll

- (8. V.R_) This roll details all the mformatmn m the Memorandum of Registration of Land
and any other relevant data the rating offices may require for rating puxposes e. 228 class, year
of boo]ﬂng, etc.

' The rating deparéiment upon receipt of the Land Valuation Roll from the Valuation Office

allocates the plots a computerised serial mumber for easy indexing and forwards ‘the -

Serialized Manual Land Valuation Roll to the Computer Room for Data Entry.
SRatT .

Data Eniry Room
- Since this data as at now J.s stxll in the manual stage, the roll is taken to the Computer Punch
Room for electronic pm;chmg and batchmg All the details in the rofl are punched to create a
file, which can be electronically accessed. Since all the details are already inchided in the roll
- by the rates officé s peftains.the site value, year of registration rates struck (percentage rate
as approved by the Minister), the file now is complete and upon checking, and vegification by
the rates office, the last process of billing is undertaken,

Since all what is needed in billing is accessible, the bill is sent to the ratepayer whether in
batches of 2 years, 3 yéars or 1 year dé[iénding on.the time the above process {from source
documents to billing time) takes.




Name - all three (first; middle, suméame) including others 1f properly
. owned by several peopie
Computer Serial No. -~ - index astobe used to access the information in the account.

Yaluation,]}fg._ - Valuation office md_c;x as at time of recording

Property descr_iptipq T This details the property number e.g. LR pumber, block
- 'mlmber, parcel number detailing the sections and the
plot no. e.g. 36/14/20, 1870/v/210 i.e. 1870 is in no v/is section
) and 210 is ?lot no.
Situation (Location) - This details the place or physical address where 1o find the plot,
' including road, sireet, estate and city.
Area ~ - - This details the acreage in size ‘
Address - This relates to the most current address including changes to
' ' the exisﬁng and in case of any (;hange the same is informed
to the rating office for amendments.
User/Class - This mostly relates fo the mode the property is required in e.g,
Residential, industrial commercla], agricultural, charitable :
: Orgamsatlons etc. _
Site vafue ' - This relates to the undeveloped value of the plot in Kenya - '
Shillings. This valuation as explained above is done by the ’ o
Valuers using the laid down formulas. ¥ is such value that - e
the rating office use to defermine the value of the property to be |
‘Tevied as rates payable.
The Billing Process :
Once the Local Council makes a proposal to the Minister for Local authonty, eg NCC, and
the proposal accepted the rating office advzces the Computer Manager to initial the billing . :
Process. | '
5 }'
|




The Computer personnel will inpui the percentage 1o the rates master mstmctmg the
programme {0 charge either 10%, 15%, 12% etc. to all existing accounts based on the current
U.S.V. (Undeveloped Site Vilue). Once this is done, the current stationery i 1s made awvailable
and a sample batch is taken to rates office for verification.

I they are satisfied that the current mathematics are apphed, they seck a go ahead and the
demand notes are produced electronically. These are later sorted to ensure that all the bills
read current particulars e.g. box no., name, those which require higher value stamps e.g.
+ outside county like Europe, America are classified separate for bifling, other which relate to
one person in bulk e. Jand buying companies are set aside for weighing in the post office.
Usnally the Na:rohx City Council postage is prepaid through a franking machine hence
postage is not done manually by stamps. However, if any of the bills are returned for wrong
address, the same is referred to our search officers who conduct a search in the lands office
and the records are amended accordingly.

, DeBtors Handling
Each yedt rates are raised dependmg on the user. This is what is referred to as deblts These
form the N.C.C. rates debiors.

Once the ratepayer pays the account the same is reduced ﬁ'om then' accounts through posiing
of the receipt batches,

Creditors
The system does not have credrtors in short the only creditors are mter fund transactions in
the General fund for water fund.

Remission
Remissions were considered only up to 1997. A remission is just like a tax relief and is
reduced from the acconnt depending on the agreed percentage.




Interest is Ievied on fate ratepayers The dues are supposed to be paid before May and a
charge of 2% per month is levied each month the rate go&s unpaid. This is added separately to
the outstanding balances but does not attract mterest. However for any account. paid while
charged interest, the credit clears the inferest first,

Ledgers

1 AF - handled by 2 officers

2. G - handled by2 officers

3. HN - handled by 2 officers

4 PR - handled by 2 officers

58 2 “handled by2 officers !
6. T-U - handled by 2 officers
7V - handled by 2 officers
8 W - handled by2 officers
9. X - handledby2officers. ' | | ;ff;i

Controls and Ledger workings

Each ledger holder gets stubs from the receipt accountant. This are supposed to be posted to
the Iedgers via duplicate postmg The stub’s amonnt is calculated to show interest and
principal separately and the same is posted to the ledger in the two separate columns. The
account is posted with all the receipts paid even if paxd by mstalments By the end of the year
the accounts (all the Ledgers) are balanced and then compared to the available electronic
(computex) balances for checking and controls.

Ouiput Reports : _
Usually the Rates Office requires periodic reports for update purposes. These include:

. Annual bills 7
The bills are produced annually since rates £all due on everj 1** Jamutary of a year. This is -
an important document as it outlines and advises the ratepayer of his indebtedness to the
rating authority. '




S 2. Mid yéar statement

This is done in June every year. This serves as a reminder fo the ratepayer for his ziccount
is stlll m debt £ a]so ]:Lelps the local anthority to detect he responsweness of the

ratepayers since the raie authouty can tell who responded to-the Janmary bill and those
who are still in debt,

- 3. Legal notice

This is done in December of every year. Usnally this serves as a threai o the ratepayers

(rates deﬁmlters) who are still in debt of months down the year. Xt threatens the ratepayer
with a legal action wzthm 14 days if he/she doesn’t pay up the rates.

4. Rates tabulaiions

These are usuzlly done in December or very early January. This helps to keep the years
transactions manually as all accounts are printed in statement form and bound into
tabu]auons, which serve as referral documents for the transactions of that year. These also
act as a control for both electronics and manual tabulation since you can detect easily any
‘change of position of close of the year both electronic and manual.

5. Financial year reports
These are done in June or spec:ﬁcally 30" Yune for the final year acconnts. These reports

details the total arrears, debits for that year, any interest charged, any discount allowed for -

early payment, any receipts for that period which includes ad}ushnents like NDS, jourral
eniries, adjustments, deductmns, etc and closing balances. Th&se reports are important for
the budgetary and andit purposes

- 6. Monthly reporté .
These are usually required to gauge the responses of the demand notes. This is done by
manual collection e.g. mmmmg the total collection and getting the balances on monthly
basis.




Summary of Source Documents

a. Supplementary valvation roll (S.V.R)) this is the referral document for records relating to
rates matters.

b. Documents e.g. fitle deeds, from fhe source ofﬁces.

¢. Receipts for balancing and postings clearance certificates are also documents common in
rates section. '

d. Plans and occupation certificates are also common

¢. Clearance forms for retirees’ registrations and deaths. |

4.1.1 Structure of the Rates Section
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Fauctions Of Rates Section _
The rates section will among other firnctions:
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Record transactions as relate to Jand transfers, land sub division, developments etc. *

(i)

(i)  Issuance of clearance cernﬁcaj:es is also vnderiaken in the same office.

(iv) Calculate billing amounts sending and or dispatching bills to the ratepayers is also
another funciion of rates offices.

(v)  Bethe Custodian of both electronic and manual (prim:) data,

(v}  Account for all payments telating to rate payments posting to both electronic and

) manual records are also a major function of rate offices,

(vii) Execute clearance and approval of plans for plot development e.g Constructién of
sites, - building of extensions to existi.ﬁg buildings, cavopies, private streets
amalgamations of properties are also cleared in the same office,

(viii) Execute clearance and approval of occupational ceriificates

(ix) - Hold custody of all records of provisional valuation both accounting and custody for

' future reference, 7 .

(x)  The rates section deals with landowners at fimes of billing. Also ' when fhe payers have

a problem with their accounts. When they want to change their partlcu]ar eg. addr&ss
. ownership, sub-division, clearance certificate eic
Job description of the staff

Chief Accountant Rates (1 Officer)
a. All correspondences relating to rate matters deahng direct mth the general pubhc or

matters, which require dec:s:on~makmg,
b. Overall in charge
¢. Sectional administration of personal matters.
d. Assistant to Chief Revenue Officer (C.R.O)

. Accouniaiii in charge (1 Officer)
a. Deputy tb Chief Accountant rates
b. Staff records attendance reg:sterleaves and correspondences

c. Answering to general public relevant questions relating to rates signing of clearance
' certificates, plads, Gccupanonal certificates, etc.

g 10




Receipts: Accountants (3 Oﬂ‘cers) TR
a. Daily teceipts balancing and pos?gg% L |
b Conﬁrmahon ofreceipts | -
o \ -c Gorrection and answcnng to relevant questions as pertains posting, transfers accounts etc.

Records Accomntants (4 Gﬂ‘icers)
., Computer data input

b. Variations corrections adjustments
c." Change of addresses etc

Ledger Ai:co:iﬁ%iits (18 Oﬂ'icers)

a. Mannal postmg ofledger. "~ : - . .
b. Writing of bills manually, reducing dlscounts and applying interest.

¢: In charge of all Jedger transactions e.g. Deletions, insertions, RDS, JES, adjustments etc.

Clearance Cerfificate Accountants (4 Officers)

a. Calculations

b. Venﬁcat:ons €.8. Teceipts, payments e.g. /cash, cheque money order bank drafts, bank
statements. =

c. Writing up of the clearance certificates.

d. Issuing and dispatching of the same,

. Secretarial (2 Officers)
‘a. Typing related documents ' -
b. In charge of all messagers. . :

Messenger (2 Officer)

a. Preparing tea for office

b. Dusting of desks 7

¢. Operating messegerial services.

11




Qualifications of Rates Section Staff

In general since this is a purely accounting area, most of the persc;nnel are accountants and
officers with accounting knowledge. There’s need for staff training and computer training for
the rates personnel. Frequent training is conducted to ensure this is achieved. Also personnel
are promoied for relevant ateas, which fall vacant. Computer literacy is also encouraged in
this section with workshops being conducted frequently.

_Sections Interacting With Rates Sectlon.

Czjfuatmn Section ' ' ' B | X

a. Most of rates data is gotten from valuation section.
b. This section is interacted with on hourly basis for some records which are mcomplete
requires confirmation with the valuai:on section.

Compﬁter Sectioﬁ

a. Since moét data is elecironically célleeted computer section is a major partner of raies
section, - ) | § ]

b. Raw data from rates is transferred into information by computer data.

Cash Office _
a. Most receipts are fiom cash office where cash is received.
b. Receipts tabulations using djskettes is compared by computer.

Audit - ‘
Al receipts are audited by audit before posting, ' e

G -
plans are approved by rates oﬁce before developxg‘gﬁ; ' : : :

Paymaster
Staff rates deductions are gotten from several sections.

12
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Bistribnijon of "?Vo;kloéd _
| The rates section is mostly busy in Japuary when sending bills, January to May when offering
discounts customers pay more than other times. June, July when sending reminder statements,
August to September we sesd legal notices then the tustomers respond until November when
in December the preparations for New Year demand notices are required. -
In general all the year is busy thronghout until the other months being utilized for postmg of
- manual receipts. '

" Documents Exchanges Between Rates and Other Sections ‘ _
Most documents exchanged betwesn rates and valuation section includes memos,
supplementary valuation r;)lls, correspondences, and memorandums.
Most of these relate to variations in on'g}nal‘ records e.g. snb divisions, change of ownership,
amalgamation, sales etc.

Most documents include:

e Receipts tabulations

* Receipts printout

* Computer data originating from valuation to punch room.

. Biliing is done by co:ﬁputer section.

* The computer section also does amendments, which relate to rates,
» The same sections also produce staff deductions electronically.

4.2 XKnown Problems
[/ Most of the rates are not collected due to a number of factors: ' -

() Lack of effective enforcement _
No clear enforcement authority, which can compel a ratepayer 1o pay without fail.

(i1} Economic factors
Some plots have no economic value especially the undeveloped ones hence ratepayers see no
zeed to pay for non-producing propersies.

13




(iii) lncomplete records
Some records can however not be captured if the owners do not register them, others have no
- clear details of the owners address hence cannot be reached by ihe bills.

{iv) Non-payment of rates
Some ratepayers generally ignore Ppaying rates reasoning that the Local Autthority renders no
services andchence there is no need to pay.

43  Snggested Improvements

1. Getiing ways of enforcing revemne o rates collections

2. ‘Hastening the process as describgd in the rates cycle

3. Effective data capiuring methods e.g. valuation capturing the data electromcally thins .
reducing the mamial punching in the punch room.

4. Conducimg ground surveys to detect any unregistered properties.

. 5, Requesting periodic update from the lands office to ensure no Joss of data en route to

the valuation office.
6. Effecting strict guidelines as to the procedure of subd1v1dmg, amalgamai;on, transfer
s0 that Toss of data is roipimized.
7.
4.4.:. Staget: .. Investigation Of The Current Environment
lee in any SSAbﬁ'project it was assumed that a Project Initiation Document PID)
| inggered the project. Th:s document formed the terms of reference with an agreement fo
proceed with the pro_;ect '

14




Submit Land
Transactions details

Pay rates bill

Sub-divide and

Send Demand

&n,ﬂ:e
@g process

Register
Iand

value
notification

Enter registered
property details
into computer

Dispute Land
value

Generate
valuation Roll

Serialize valuation
Roll for computer
data entrv room

- Issue
clearance
certificate

Fon%a:d valuation
Roll to rates office

Clear & improve
plans for plot
developmeni

Figwre 4.2  NCC Rates System Business Activity Model
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The NCC Rates Business Activity Model summarizes the business activities undertaken ai
the rates section. I is a mode¢l that depicts the fransaction between the rates section and the
landowner and between the rates section and other sections in the Nairobi City Council. It
also shows the transactions between the rates section and NCC employees The bold curved
lines are used to demarcate the Rates Systern boundary

In the NCC Rates Work Practice Model below is a detailed account of each of the processes
in the system, the type of process whether manual, computerized or transitional. The work
' . practice model also shows the owner of the process and gives a description of each of the
processes in the Rates System.

[T T




Tnterview with Receipt Accountant Rates Section conducted on 07-10-02

Debtors Handling: _
Each year rates are raised depending on the usez. This is ‘what is referred to as debits. These
form the N.C.C. rates debiors.

Once the ratepayer pays the account the same is reduced from their accounts through posting
of the receipt stubs.

Creditors:

The system does not have creditors in short the only creditors are inter - find transactions in
the General fund for water fiznd. ,

Remission: 7 :

Only up to 1997 where remission was considered remaission is just Yike a tax relief and is
reduced from the account depending on the agreed percentage,

Imterest:

Interest is a charge levied on late ratepayers. The dues are supposed to be paid in May and a
charge of 2% per month is levied each month the rate goes unpaid. This is added separately to
the outstandmg balances but does not atiract inferest. However any account paid while

charged interest the credit clears the interest first. Principal grows after one year. We first

debit interest on payment before principal.

Centres: -
AF - handled by 2 officers
G -  handledby2 officers
HN - handled by 2 officers
PR - handied by 2 officers
S - handled by 2 officers
U - handied by 2 officers
V-W . handled by 4 officers
X - handled by 2 officers

17




Contirols:

'Ledger wﬁrkings: - .

Each Jedger holder gets stubs from the receipt accountants. This is supposed 1o be posted to
the ledgers via duplicate posting. The stub’s amount is calc;ﬂated to show interest and
principal separately and the same is posted to the ledger in the 2 separate columns. The
account is posted until all that is paid is capmred even if paid by instalment. By the end of the
year the accounts are balanced to the available electronic (computer) ba]ancw for checking
and controls. _ _

Report compiled by John Muraya flow chats by Francis Gachenga_

!
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THE: STUDY FOR THE ESTABLISHMENT OF THE SPA'IIAL DATA FRAMEWORK
FOR THE CITY OF NAIROBI IN THE REPUBLIC OF KENYA ~
. Questionnaire on daily work contents and GIS recognition

<Regarding your division’s responmbllmes > ,
[1] What is your division’s main task? What kind of se:r:vme ! mformaﬁon do you prcmde'?

. ’\(W&Qﬂ P e S Taws &ﬁl«& ‘D%@ﬂmﬁ'\?’l,

<Maintesk> POOPELT] Th auss @58 rade = @m\msmmtw JISES ree it ST

&Gﬁ&"ﬁa&L  SPEN LN WKMS'T&&‘T\.h& .
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81 Current uses of paper-based informai_n'on and digital database
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[4] Regarding cooperation with other departments

Your department's role in the Nairobi City Council- ..
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Other departments' roles in the Nairobi City Council

City Engineering Dept. . . Public Health Dept,

City Planning Dept. ) . Housing & Development
Water & Sewerage Dept. . (‘(ﬁ'%g@ City Education Dept,
Dept. of Environment hégk - 42'\/ ' City Inspection Dept.
Sotial Service & Housing Dept, - j Gty Tbruionsine
City Treasure Dept. ) TON"\CSbr\A DE?\- R

Your opinion on necessary collaboration with other departments and divisions
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5] Key matters and challenges in your dept. / Future plans (incl. organizational co

Key matters and challenges ' ; _
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e[6] Keymatters and challenges in the
Key matters and chzllenges
<shori term>

<long term>

Future plans
Computerization plan
Cooperation with NSDT

mputerization plan)
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[71 Understanding and use of GIS

Do you-use GIS for work now?"

NO o YES

B e
1 - . : .
v - S S v
Q1 : Ave you intérested in using GIS for your work? : Q1 : What kind of tasks de you use GIS for?
Q2 : Do you have already have airy plan to use GIS? , ' Q2 : Do you have any GIS-related plans in the nesr fore?

22 En corerp@sy

' Q3 : What livid of GIS database haye you esta@lisheél for your
work? .

Q3 : Do you have any specific GIS software you want {o use?.

NI ISR HIEe DATI

Q4 : Which-GIS software do you use? (type, extensions, # of
licenges)

Q4 How do you think the outputs of this Study will benefit

your work? Q5 : Are there any GIS applications that you may want to try

[ PRY VED T raSsT cg)mvg,f in fatuxe? For that, what kind of database do you think

2, @i SRR BN e
V2 sEhew pesJdRen |,

)

' Q6 : Do you have any specific GIS software you want: to use? !
i
T

Q7 : How do you think the outputs of this Study will benafit
your work? ’

T ——————
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THE STU])‘EFOR THE ESTABLISHMENT OF THE SPATIAL
DATA FRAMEWORK FOR THE CITY OF NAIROBI IN THE
REPUBLIC OF KENYA

CITY PLANNING DEPARTMENT
1a)  Depariment’s main task

The main task of the City Planning Department is to plan and manage urban development
to ensure social, economic and environmental sustainability.

1b) Information provided to citizens

¢ TInformation on development guidelines such as building plans, sub lelSlOIlS
change of user, extension of 1
s Information on development ?ﬁgyosals such as area policies, service development,
- zoning, population, information e.t.c.
¢ Information on topographic maps as per the request of the citizens for example
site location, plot numbers and location of various services.
 Information on cadastral surveys.

All these information is provided through the following channels:

Telephone
Physical enquiries
“Notice boards
Consultative meetmgs with the stakeholders -
Media

1¢) Imfermation provided to other departments aﬁ

e The City Planning department provides planning of all activities that have a social
impact to all depamnents in the comncil such as supply and utilization of land. For
example 1o ﬂ@mﬁgﬂ Department through survey of schools, to the

w8ocial Services department by survey of markets and social facitities and provide
topographic informafion to the “City .Engineering department and”Water and
Sewerage department. I

e Provide spatial daia to all departments such as the spatial distribution of

infrastructure, sife locations, plot numbers and location of various services.




1d) Inforinai:ion-provided to the government

*» Provide the government with information on development approved and what is
constructed.
¢ Provide the government with information on land use changes
» Provide the government with information on planned supply of land for various
- uses such as roads, markets and hospitals.
¢ Provide information on infrastructure development such as schools, hospitals, and
markets.

» Provide information on completed cadastral survey works to the Ministry of
Lands and Settlement.

2a)  Corrent state of establishment/uses of topographic database

Currently the department is relying on very old topographic sheets, which are on scales
1:2,500 (CBD}, 1: 5,000 (all other areas outside CBD) and 1: 50,000 (entire Nairobi).

AT &
_ Current uses of topographic maps include the following:

Preparation of policy plans

Land use development

Zoning

Development control 7

Reference data for topographical work and routing.

Zb) Potential needs/problems of using topegraphic maps

Probiems

[ %

e Maps not updated
e Scale of maps are not adequate : :
(0 Maps not comprehensive in mcorporatmg all details such as infrastructural
. development.

Poiential Needs

Need to have updated maps

Need to have comprehensive maps that include all development changes such as

changes in land use, spatial distribution of facilities, infrastructural development
et.ec. :
e Need to incorporate all cadastral information both in the CBD and the extended
areas,
o Havea system of updating all development changes.




. 2¢) Currént state of exchanging topographic information and maps wiith other
divisions/ future imteravailability of topegraphic information & maps
Currently exchange of maps with other departments is done manuaily. The department is
using maps from oné source which is Survey of Kenya (SOK) and current updates are
only limited to inchision of a few features.

3a)  Current state of establishment/uses of paper based information and digital
database : g

Currently the department is manﬁa]ly using and storing paper based information.

3b) Potential needs/problems of nsing papér—based information and digital
database ' . .

Potential Needs

fo  Need to have easily retrievable paper information
'y, Needto secure data properly
\* Prevent loss of information by tear and wear,
o Proper record keeping

Problems

fo Cumbersome data storage
y:® Lossofdata '
Wear aud tear of information
Lack of proper filing systems.

3c)  Cuwrrent stafe of exchanging paper-based information and digital database
" - with other divisions :

e Circulating paper-based information manually to other divisions and depariments,.

4) Key matters and challenges in the departmeni/future plans

Short term challénges

b4 Updated maps .
» Poor collection, compilation and analysis of data.
- ve  Poor management of information systems
" e Poor accessibility of information by the public.
 Capacity building in.GIS information systems.




Long terxgihanegge_s

e Digitalization of information that mtegrates all spatial information with all other

v aspecis.
\* Computerization of information.

v * Integrated interdepartmental information linkage systems.

Future .plans

Ve Computerized ﬁpdated maps
o Public relations customer desk.

5 Key matters and challenges in the City Council
Short term

o Inefficient data capturing, processmg and ana1y51s
» ® Poor management of informatiod systems.
» ® Lack of an infegrated information system within the departments and this leads to
duplication of information.

ve Inadequate training in GIS information systems.

Long term

¥ e Interlinked information system with all departments.
Coming up with a strategy of ensuring that the key partners in this pro_]ect will
-sustain the information exchange and continuous update. -
» Repackaging data collected by other stakeholders such as Ceniral Bureau of ]
Statisfics and thie Central Govemment for use by the City Council.

Future plans
o Interlinked GIS systens”

V' Computerized updated raaps
¥ ¢ Public relations customer desk.
6. Understanding and I’Isé:of GIS

No.

Q1.  Areyou interested in using GIS for your work?

Yes

e




Q2.
Q3.

Q4.

Do yoﬁ have already any plan fo nse GIS?

Yes.
Do you have any speeific GIS software you want to use?
No.

How do you think the outputs of this study will benefit your work?

Computerized GIS syétem will enhance the production of updated maps an &

policy plans that will lead to better planning and service delivery.

Improve up to date information to developers, government and all other
stakeholders. '
Enhance revenue collection for the council.
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THE STUDY FOR THE ESTABLISHMENT OF THE SPATIAL DATA FRAMEWORK
FOR THE CITY OF NAIROBI! IN THE REPUBLIC OF KENYA _ N

Examination
for

1° GIS Technology Transfer Training

July 25, 2003

Name :

JULY 25, 2003 i JICA STUDY TEAM




THE STUDY FOR THE ESTABLISHMENT OF THE SPATIAL DATA FRAMEWORK
FOR THE CITY OF NAIROBI IN THE REPUBLIC OF KENYA N

Q1: Point out three issues that are essential to install, manage, and maintain
GIS hardware and software in a sustainable way.

1. ( )
2. ( )
3. ( )

Q2: Draw a conceptual diagram of GIS components.

Q3: Point out four beneﬁté that an organization can expect by setting up GIS

1. )
2. )
3. )
4. ( )

JULY 25, 2003 2 JICA STUDY TEAM




THE STUDY FOR THE ESTABLISHMENT OF THE SPATIAL DATA FRAMEWORK
FOR THE CITY OF NAIROBI IN THE REPUBLIC OF KENYA N

Q4: What are the three products of ArcGIS?
1. ( )
2. ( )
3. )

Q5: What are the three applications of ArcGIS?

1. ( )
2. | )
3. ( )

Q6: Indicate a few main functions of those three applications you answered in
Q5

Q7: What are the four data models supported in ArcGIS?
1. )
2. { )
3. )
4. )

JULY 25, 2003 3 JICA STUDY TEAM




THE STUDY FOR THE ESTABLISHMENT OF THE SPATIAL DATA FRAMEWORK
FOR THE CITY OF NAIROB! IN THE REPUBLIC OF KENYA

Q8: Indicate a few data types for each of the four data models you answered
in Q7

Q9: What are the data formats that can be used by ArcGIS Deskiop 5
1. ( )
2. ( )
3. { )

Q10: Describe the characteristics of the three data formats you answered in
Q9

JULY 25, 2003 4 JICA STUDY TEAM




Day FIVE
Final Exam

GIS Technical Transfer Training (July 17 to July 25)
Final Exam

Story Setting:

You have a map of Nairobi City which shows
location of the parks within the city. You want to
know which parks are located closer to the
populated points in order to think about allocation of

a new park.

Your Task:

A) You will create a new polygon shapefile from the scanned
map of Nairobi City which indicate the location of the parks. Also
you’ll give attributes’t(')f tﬂe new polygons and set symbols.

B) You will overlay your new polygon shapefile on the existing
point shapefile showing the location of populated places. And

select the parks by location of the populated places.

-4
h
iR
aeh
i
B
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B
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Day FIVE
Your data:

Final Exam

nairobi_parkrec.tif (image)

populated_kenya.shp (point)




Day FIVE
Final Exam

Prerequisite:

1. Name “nairobi parks.shp” for your new polygon

shapefile

2. When you add a field to the attribute table of
“nairobi_parks.shp”, specify the attribute filed as
follows.

Name: parkid

Type: short integer

3. Use the red identical numbers on a map as the

attribute value of “parkid” in nairobi_parks.shp

4. In order to select the parks near the populated
points, use the function of “Select by Location”
(Please don’t use measure & tool @) Select the

parks within the distance of 5,000m from populated

points.




Day FIVE ¥
Final Exam

Tips:

# Overall process

To complete Task A, refer to

Day THREE Hands on Training: Part2 and

Day FOUR Hands on Training: Part1

(Key points: create new shape file, georeference, digitize, create a new

attribute field, set display unit for your working data frame T“g“)

To complete TaskB, refer to
Day FOUR Hands on Training: Part2

Good luck with you all !l




/1 {

elep ejnquie ue ipe 0} MOH e
EJep |eljeds B JpS Oy MOH @
Bunip3 eleq o] MOS 0091 —0¢:6 | () €L 994 ~ (IA) 60 ‘9o

Blep ajnqupe Ue JIps Oy MOH @
elep jepeds e )Ipo Ol MOH @
Bunip3g eleq 0l Q0N 00:9L —0¢6 | (d) 90 'ged ~ (W) 20 "ged

glep anqupe ue ajeald O} MoH @
glep [epeds e e}esid ) MOH @
uonesi ejeq 0L - MOS 00:91 —0¢:6 | (4) 0€ "uer ~ () 9z "ver

Blep a)Nguye U 8)eald C) MOH @
ejep |eneds e 5}jesi0 0} MOH @
uoneasd ereq oL Q0N 00:91 —0¢:6 { (d) €2 "ver ~ () ] "uer

Induf Joj dew aseq e ajewl O} MOH o
uopjeoyloads eseqelep e eXew 0} MoH e

uBise( eseqejeq 0l YOS 00191 —0€:6 | (4) 91 ‘uer ~ (W) z| "uer
indul Joj dew eseq e 9yeW 0} MOH @ o .
uoneoyoads aseqe)ep e a)ewl O MOH @

ubiseq eseqejeq oL . OON 00:91 —0¢€:6 | {d) 60 "uer ~ () go "uer
MalAaY g 49jsued] ABojouyda) jo uojeuedxg oL MOS 00:91 —0€:6 | (d) 6L 99Q ~ (W) Gl "02Q
malney R Jeysuel] ABojouyos| Jo uoieue|dx 0l DON 00:9L —0¢g6 | (1) L1 98a ~ (W) 80 98
syuedionied _ )
Jejsuel] ABojouyosa] uo spuBUOY Jo Jaquiny juedidiped awly| polad

avoIV je 1oysueu) ABojouyssy 19 ,,Z Uo weiboud

VAN 40 JI78Nd3d IHL NI ISOYIVN 4O ALID FHL 804
XEQ\SNS_ Vid VIVT TVILVYDS FHL 4O LNFWHSITEVIST IHL 804 AQNLS FHL




Trainees from Survey of Kenya

010-13 Joseph M. Manzala Surveyor Assistant

010-15 Hemoryck O. Arodi Photolithographer Assistant

PC No. Name Sex Affliation
010-01 Florence M. Menge F Cartgraphic Assistant
010-03 Martins A. Okanga M Cartgraphic Assistant
010-05 Mary A. Obat F Cartgraphic Assistant
010-07 Teresia W. Mungai F Cartgraphic Assistant
010-08 Nancy N. Wanjira F Cartgraphic Assistant
01010 Wallace C. Ngolo M Cartgraphic Assistant
010-12 Faith J. Birir F Cartgraphic Assistant

M

M

M

010-16 John M. Mwairo Photogrammetrist Assistant

Trainees from Nairobi City Council

PC No. Name Sex Affliation
010-01 Keter K. Willy M City Pianning
010-03 Titus Kimeu M City Engineering
010-05 lgnas Mukungi F Valuation ,
010-07 Rose Muema F City Planning |
010-08 Anderson Njenga M City Engineering -
010-10 Gyneth Magiri F __Valuation
01012 Eliud Munene M Water & Sewage
010-13 George Kariuki M City Planning
010-15 Asenath M. Kibore F City Planning

01016 John M. Kamwai M Water & Sewage
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THE STUDY FOR THE ESTABLISHMENT OF THE SPATIAL DATA FRAMEWORK
FOR THE CITY OF NAIROBI IN THE REPUBLIC OF KENYA

Written Examination
for

2" GIS Technology Transfer Training

‘February 12, 2004

Name :

FEBRUARY 12, 2004 1 JICA STUDY TEAM




THE STUDY FOR THE ESTABLISHMENT OF THE SPATIAL DATA FRAMEWORK

FOR THE CITY OF NAIROBI IN THE REPUBLIC OF KENYA

Q1: Point out three issues that are essential to install, manage, and maintain

GIS hardware and software in a sustainable way.

1. (
2. (

3.

Q2: Point out four benefits that an organization can expect by setting up GIS

1.

2. {
3. (
4

Q3: What are the three products of ArcGIS?

1. (
2. (
3. (

Q4: What are the three app!iéations of ArcGIS?

1. (
2.

FEBRUARY 12, 2004

JICA STUDY TEAM




THE STUDY FOR THE ESTABLISHMENT OF THE SPATIAL DATA FRAMEWORK
FOR THE CITY OF NAIROBI IN THE REPUBLIC OF KENYA

Q5: Indicate a few main functions of those three applications you answered in
Q4

Q6: What are the four data models supported in ArcGIS?

1. ( )
2. | ) "

-QT: Indicate a few data types for each of the four data models you answered
in Q6

FEBRUARY 12, 2004 3 JICA STUDY TEAM




THE STUDY FOR THE ESTABLISHMENT OF THE SPATIAL DATA FRAMEWORK
FOR THE CITY OF NAIROBI IN THE REPUBLIC OF KENYA

Q8: What are the data formats that can be used 'by ArcGIS Desktop
1. | )
2. ( - | )
3. : )

Q9: Describe the characteristics of the three data formats you answered in Q8

Q10: What is the following information for UTM of the Nairobi City

Zone No.
Central Meridian
Scale Factor
Latitude of Origin -
Faise Easting
False Northing

P A — pr—
e gt gt Nt st Nt

Q11: Describe the long title following abbreviations

1. UTM ( )
2.WGS  { )
3. GIS ( )

FEBRUARY 12, 2004 4 JICA STUDY TEAM




THE STUDY FOR THE ESTABLISHMENT OF THE SPATIAL DATA FRAMEWORK
FOR THE CITY OF NAIROBI IN THE REPUBLIC OF KENYA

Practical EXamination
for

2"! GIS Technology Transfer Training

| February 12, 2004

Name :

FEBRUARY 12, 2004 1 JICA STUDY TEAM




THE STUDY FOR THE ESTABLISHMENT OF THE SPATIAL DATA FRAMEWORK
FOR THE CITY OF NAIROBI IN THE REPUBLIC OF KENYA

Q1: Create a new folder named “SOKEXAM” under C drive of your PC,

Q2: Copy folders named “Georef”, “DXF”, “Nogeoref”, and “Image” that are
“WLAB2SERVER \ EXAM into C:ASOKEXAM of your PC.

Q3: Add a coordinate system to “admin_kenya_noprj.shp” that is C:
SOKEXAM \ Nogeoref.

® Datum is WGS 84

Q4 Add coordinate systems to “79-1.shp” that is C: \ SOKEXAM \ Nogeoref.

® Datumis WGS 84

Q5: Rectify a “373EG792SE.jpg™ that is C: \ SOKEXAM \ Image.

® Cell size is 0.25m

® Output file name is Rec792se

® Output file type is ERDAS Imagine

® Output file must be stored “C: \ SOKEXAM \ Image

Q6: Add coordinate systems to “Rec792se.img”

® Datum is Clarke 1880 Arc

Q7: Data Conversion
Convert “78-2.DXF” that is C: \ SOKEXAM \ DXF to a Geodatabase format.

Name of Geodatabase is “Topodata”

Name of Dataset is “Line”

Name of Feature class is “Contour”

Converted layers are “710100", “710200” and “710300"

Projected coordinate system is UTM Zone 37

Geographic coordinate system is WGS 84

Topodata geodatabase must be created in C: \ SOKEXAM \ DXF

Q8: Calculate a population density (persons / sqkm) using
“admin_kenya_utm37.shp” that is C: \ SOKEXAM \ Georef.

FEBRUARY 12, 2004 2 JICA STUDY TEAM




THE STUDY FOR THE ESTABLISHMENT OF THE SPATIAL DATA FRAMEWORK x
FOR THE CITY OF NAIROBI IN THE REPUBLIC OF KENYA :

Q9: Create an administrative boundary polygon

Refered data is “admin_kenya.shp” that is C: \ SOKEXAM \ Georef.
Name of Geodatabase is “GISDATA” '

Name of Dataset is “Polygon”

Name of Feature class is “Administration”

Geographic coordinate system is WGS 84

GISDATA Geodatabase must be created in C: \ SOKEXAM \ Georef

FEBRUARY 12, 2004 3 JICA STUDY TEAM
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THE STUDY FOR THE ESTABLISHMENT OF THE SPATIAL DATA FRAMEWORK
FOR THE CITY OF NAIROB! IN THE REPUBLIC OF KENYA

Practical Examination
for

3rd GIS Technology Transfer Training

July 2, 2004

Name :

JULY 2, 2004 : 1 JICA STUDY TEAM
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THE STUDY FOR THE ESTABLISHMENT OF THE SPA TIAL DATA FRAMEWORK . !
FOR THE CITY OF NAIROBI IN THE REPUBLIC OF KENYA :

Q1: Georeferencing Data
1) Create a Geodatabase named “Topo782” in the C:\NCC\Exam

2) Create the following Datasets in the Topo782 geodatabase.
< Administration
< Transportation
< Buildings
< Water
< Topographic

(#1) Projection is UTM Zone 37, Datum is Clarke 1880 Arc must be used.
- (#2) X)Y Domain is as follows
‘ < Xmin =254,000 m
< Xmax = 256,000 m
< Ymin = 9,857,500 m
< Ymax = 9,859,000 m

' Q2: Data Conversion

1) Convert the following layers of 78-2.DXF file to the each dataset in the i
Topo782 geodatabase

Layer code Dataset name Feature class name
110800 Adminisiration Admbnd (Line)
210101, 210201, 210202 Transportation Road (Line)
210301, 210302, ,
300100, 300200 Buildings Building (Polygon)
510301, 510401, 510402 Water River (Line)
710100, 710200, 710300 Topographic : Contour (Line)
Q3: Layout

-

1) Create a Topographlc Map for 78-2 (1:10,000) using layout function and
print out.
Following information is expressed.

< Administrative boundary (Line)

< Road network (Line)

< Buildings (Polygon)

< River (Line)

+ Contour lines (Line)

Following items are attached in the Layout
Title

North Arrow

Legend

Scale bar

Scale text

Gee o
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THE STUDY FOR THE ESTABLISHMENT OF THE SPATIAL DATA FRAMEWORK .
FOR THE CITY OF NAIROBI IN THE REPUBLIC OF KENYA

Q4 3D Analysis
Create the foliowing data using Topo782’s contour line feature.
< TIN (saved file name : TIN782)
< DEM (saved file name : DEM782)
< Slope (saved file name : SLP782)
< Aspect (saved file name.: ASP782)

(#1) Cell size is 1 metre
(#2) Each data is stored in the C:ANCC\Exam

Q5 Spatial Analysis
(1) Find area based on following conditions, and print out.

DEM < 1700 [and] DEM > 1730 [and] 5 < Slope < 10

(2) Find area based on following conditiohs, and print out.

1700 < DEM < 1730 [and] 10 < Slope < 20

JULY 2, 2004 3 JICA STUDY TEAM
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TECHNOLOGY TRANSFER
. OF
DIGITAL PHOTOGRAMMETRY




Trainees from Survey of Kenya

Name Affliation
Mutuku. M. KENNEDY Photogrammerist
Kalego. J.T. O Photogrammerist

Kimuige.LAZARUS Photogrammerist

Joseph. M. GATIMU Photogrammerist

gggggg

Peter. R. KABWIMA Photogrammerist




N

8-Dec03

: JICA study team;
Schedule of Photogrammetry technology transfer
Day Catepory Course Contents
§-Dec-031  mon| Basis Micro Station Basis of Micro Station
9-Dec-03]  tue " " B
10-Dec-03] _wed w " o
11-Dec-03 * -

AR <
15-Dec-03] mon Basis Micro Staticn
16-Dec-G3  tue " " "
17-Dec-031 wed " " RAS/C
18-Dec-03]  thy " " *

19-Dec-03
H-DEE

22-Dec-03

23-Drec-03,

24-Dec-03

25-Dec-03

26-Dee-03

20-Dec-03

30-Dec-03

31-Dec-03

1-Jan-04

2-Jan-04

Image Station Single model
Glan-04] e " il "
T-Jan-04]  wed " " Aerial Trianguk
&-Jan-04; 1h_u| " " "
9-Jan-04: fri " " "

nape Station DTM collzction
13-Jan-04]  tue hl » "
14-Jan-04! wed - i Feature collection
15-Jan-04 " " "

" Utirize Ortho images

Scanning negative film

Imape formalt conversion

Preparation, Boundary kiyer group

Plotting boundary laver group

Plotting other layer proup

Plotfing other liyer group

27-Jan-04 m
28-Jan-(4}  wed " Editmg Digitiring Rastet
29-Jan-04]  thy| " " CGeometric editing

Data cleaning

Editing regend

3-Feb-04] Printing Inkjet printing
4-Feb-04 weql n Publiching Postscript processing
5-Feb-04] thn " Quality check -

Data conversion

conversion to various file format

{Creating cell bbrary, Cuslomline

Rendaling, Creating movie

wed " TNTmips Georeferencing, Processing images,
thy - " Processing 3d data, Editing attribuie data
fri * i Processng to) Creating movie

16-Feb-04]  mon| Related Technij Network Administration Server administration, Backup, Virus protection
17-Feb-04i _ tue| " ISO Standardizaticn Feature modeling using UML

18-Feb-044  wed " " Product specification, Metadata

19-Feb-04!  tho Q&A Q&A Question and Answer for all categories
20-Feb-04 E' " " "

*Daily Time Table: 9:30am-12:00am, 2:00pm-4:00pm (Skort brake at 10;30-10:45am)

-
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Progress examination of Technology transfer for digital Photogrammetry
N

€ Appendix: examinafion
1. Basis of MicroStation

Put suitable word into blanks in sentence from selection box bellow to complete explanation of

MicroStation;
(14point / 2point each)

Attributes of MicroStation consists of Color, Weight, Style, Construction, Fill.
defines separate layer like DXF layer using 63 unique numbers. .

When you create brand new DGN file, file is duplicated from {(2) : |
|Q) —l is located same folder as program files in default. After create Brand new DGN
file, you have to configure setting of file, especially {(3) j is very important to
define measurable unit, because {(3) | is unable to rchange once you start work on
the DGN file.
K4) | also should be configured “default” to keep common color for

communication in workgroup.
When you edit MicroStation DGN file, you may click left button on mouse as “Yes”, "Select”

“continue”, you may click right button on mouse as “No”, “cancel”, you may click left and right

button at once as snap operation called (5) L (5) | has several mode to snap

cursor on to particular precise position of existing element..
MicroStation has recyclable symbols that called k§) |

(6) | is created from DGN elements, and user can register user-defined
symbols. 7
7) | gives you temporary boundary to define areas for other commands. It’s can be

defined “Inside”, “Overlap”, “Clip”, Void”, “Void Overlap”, “void clip”.

<Selection Box>

Seed file, Tentative, View control, Level, Cell library, Working Unit, Align, Color
Table, Symbol library, Feature Table, Fence, Layer, Undo, Redo, Command,
Select by attribute, :




Progress examination of Technology transfer for digital Photogrammetry
A

2. Basis of IRAS/C , _ .
IRAS/C is application software of MicroStation. Describe main purpose of this software for

mapping project in a box bellow;

(14point)

3. Basis of TNT wmips .

TNT mips is integrated GIS and Mapping software. Fill the blank followings to complete
descriptions of object type. |
(10point / 5point each)

The RVC data file contains all objects to be created by TNTmips. Each object may include sub
objects such as display and database. The system can always hold the relative positional
relations of the objects properly so that users do not need to be aware of the storage locations of
each object. The main data types to be created by TNTmips are described below.

These data are of graphic data type with a Topological structure. This data type is-applied to

basic linear features such as roads and rivers of which a GIS base map is composed.
e CAD: ' ‘ '

These data are of graphic type to represent geometric forms such as circles. This data type is
applied to the features such as independent houses in the background of a GIS, which do not

need to be analyzed with a Topological structure. -

This data type consists of a 2-dimensional array that is represented by image data.
o TIN: ' - '
This data type is a surface represented by a series of triangle polygons.




Progress examination of Technology transfer for digital Photogrammetry

. . N
4. Basis of ImageStation
Fill blanks using suitable words and complete a composition.
(20point / Spoint each)

When you start Photogrammetric work on ImageStation, you have to create new .
is consisting of parameters such as coordinate system, and several folders for
providing place to store various data.

Once you create the you are going ranch wizard to define specific aerial

using certificate provided by manufacturer.

You also have to prepare scanned images. Images should be stored into image folder under
. And continuously register photos (images) and models. When you register photos

and models, wizard helps you naming each photos and models also interpolate

. each exposure coordinate by start and end coordinate of strips.

Finally you have to prepare {(4) | file. There are two possibilities to create
4) | file. You can enter (4) | name and coordinates by Graphic
user interface, and you can import text file containing (4) | name and coordinates
as (4) | file.

5. Triangulation
Following table is describing aerial triangulation on ImageStation. Add number on first column

as correct order of triangulation

(12point / 2point each)
Order Step ' Description
( ) | Triangulation computation Determine coordinates for all the points bundle
adjustment method.
( 7 ) |Bulk Orient Computation exterior orientation and generate

stereo models at once. Before process, back up

. 1§ strongly recommmended. ..
( } | Multiphoto (observe-. tie points | Pass point A and E should be transferred on
between strip “and strip, and | other strip around overlapped area.

contro] points)

( ) | Multiphoto (observe pass points in | Manual observation is strongly recommended.
strip)
( 1 ) |Image format conversion Images should be converted to tiled tiff as
native image format.
( ) | Interior orientation Image rotation should be determined by camera
' definition. '
( ) | Dencify Process all the tie points to convert control

points. Before process, back up is strongly
recommended.




Progress examination of Technology transfer for digital Photogrammetry

X

6. Plotting and Editing

Following composition is describing how to carry out plotting. Choose correct words from boxes

and put circle on correct words to complete composition.

(20point / Spoint each)

During plotting, Plotting operator should make sure (definition of features / regulation of
plotting) all the time for capturing features by correct code.

According to Data specification, we should proceed plotting (Layer structure by layer
structure / Design file level by level).

If you are unable to snap a line to existing element, (Undershoot / Overshoot) is better for
cleaning data on editing phase.

Every end of the day, data files should be (baked up / renamed) for disaster recovering,.

7. Network Administration

Answer Yes or No following question related with network administration.

(10point / Zpoint each)

You can log in by administrator account for dairy work, because it’s convenient.
An.

When you find network confliction, then you are going to report problems administrator.
An.

i

If it’s necessary, you may ask to administrator to be given personal user account for using

network resources.

An.

Password should be recorded on behind of computer in case you forget your password.
An.

If it’s necessary, you should give someone your user account,
An.




TECNOLOGY TRANSFER OF

ORDINARY LEVELLING




.
1

THE NAIROBI MAPPING PROJECT PERSONNEL

OVERALL TEAM SUPERVISOR:

Festus N. Masaku

TEAM CARTOGRAPHER:

P. M. Thunguri

GPS SURYEYORS TEAM:

1. Charles O. Gaya

2. Julius. K. Rotich.

3. R. Kavulya Muthama
4. James. M. Mwara.

Surveyor Survey of Kenya

Cartographer Survey of Kenya

Surveyor Survey of Kenya
Surveyor Survey of Kenya
Surveyor Survey of Kenya
Surveyor Survey of Kenya

LEVELLING SURVEYORS TEAM:

1. David. W. Mwangi

2. Wilson Kibiru.
3. Abach Owino

DEPARTMENTAL STAFFMEN:

- Sammy Katiku

Edward Mbala

DUk RN

GPS HELPERS

Ll el e

LEVELLING HELPERS

Onespro Njuguna Kamere
Enos K. Ogweno

Evans K. Mwangombe

Seth Mutuvachi

George Rosana Omwange
Robert Kimutai Korir
Evans Mboroia Mbaya
Jeremiah M. Njungu

1. Michael Mwai

2. Ngigii Macharia
3. Jeremiah Kariuki

Surveyor Survey of Kenya
Surveyor - Survey of Kenya

Surveyor » Survey of Kenya

. SubStaff Survey of Kenya

SubStaff Survey of Kenya
SubStaff Survey of Kenya
SubStaff Survey of Kenya
SubStaff Survey of Kenya
SubStaff Survey of Kenya

ID NO. 21675657
ID NO. 21273562
ID NO. 20859874

IDNO.2175519771 (Abstract)

ID No: 22577422
1D No: 2931048
1D No: 21153206




Tentative Schedule of Ordinary Levelling : 1 2003/2/7
Date Ishizuka Grupe A Grupe B Grupe C Remarks
1 10-Feb! Mon |Confimation of BM's Preparation . |Preparation Preparation at the office
2 |} 1i-Fe¢b) Tue |Field Recon of Routes |Field Recon of Routes  |Field Recon of Routes Field Recon of Routes  |at the feld
3 | 12-Feb| Wed ditto ditto ditto ditto at the field
4 | 13-Feb| Thu ditto ditto ditto ditto at the field
"5 | 14-Feb| - Fri ditto ditto ditto ditto at the field

& | 15-Feb] Sat ditto ditto - ditto ditto at the field
7 | 16-Feb| Sun

8 | 17-Feb| Mon [Field Recon of Routes  |Field Recon of Routes  |Field Recon of Routes  |Field Recon of Routes  |at the feld
9 | 18-Feb| Tue ditto ditto ditto ditto at the field
10 | 19-Feb| Wed Trainning Trainning Trainning Trainning at the field
11 | 20-Febi{ Thu ditto ditto ditto ditto at the field
12 { 21-Feb| Fni Measurement Measurement Measurement Measurement at the field
i3 | 22-Feb] Sat ditto ditto ditto ditto at the field
14 | 23-Febj Sun

15 | 24-Feb| Mon Measurement Measurement Measuremerrt Measurement at the field
16 | 25-Feb| Tue ditto ditto ditto ditto at the field
17 | 26-Feb] Wed ditto ditto ditto ditto at the field
18 | 27-Feb|] Thu ditto ditio ditto ditto at the field
19 | 28-Feb] Fri ditto ditto ditto ditto at the field
20} 1/Mar} Sat ditto ditto ditto ditto at the field
21 2/Mar| Sun )
22 3/Mar| Mon Measurement Measurement Measurement Measurement at the field
23 | 4/Mar] Tue ditto ditto ditto ditto at the field
24 | 5/Mar| Wed ditto ditto ditto ditto at the field
20 { 6/Mar] Thu ditto ditto sditto ditto at the field
26 | 7/Mar| Fri ditio ditto ditto ditto at the ficld
27| 8/Mar| Sat . ditto ditto ditto ditto at the field
28 9/Mar| Sun o

29 | 10/Mar| Mon Measurement Measurement Measurement Measurement at the field
30 | 11/ Mar| Tue ditto ditto ditto ditto at the field
31 | 12/Mar| Wed ditto ditto ditto ditto at the field
32 | 13/Mar] Thu ditto ditto ditto ditto at the field
33 | 14/Mar] Fri ditto ditto ditto ditto at the field
34 | 15/Mar| Sat ditto ditto ditto ditto at the field
35 | 16/Mar| Sun

36 | 17/Mar| Mon Measurement Measurement Measurement Measurement at the field
37 | 18/Mary Tue ditto ditto ditto ditto at the field
38 | 19/Mar] Wed ditto ditto ditto ditto at the field
39 | 20/Mar}] Thu ditto ditto ditto ditto at the field
40 ¢ 21/Mar| Fri ditto ditto ditto ditto at the office
41 | 22/Mar| Sat Network Ajustment Network Ajustment Network Ajustment Network Ajustment  |at the office
42 | 23/Mar| Sun : :
43 | 24/Mar] Mon Network Ajustrnent Arrengement Arrengement Arrengement at the office
44 | 25/Mar| Tue "Arrengement ditto ditto ditto at the office
45 | 26/Mar| Wed ditto ditto ditto ditto at the office
45 | 27/Mar! Thu ditto ditto = - ditto ditto at the office
47 | 28/Mar] Fri ditto ditto ditto ditto At the office
48 | 28/Mar| Sat

49 | 30/Mar| Sun

50 | 31/Mar{ Mon
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Member List of Field Identification Team

Mr. D. K. E. Njubi (Photogrammetric Division)
Mr. D. W. Mwangi (Geodes& Division)

Mr. J. T. O. Kalego (Photogrammetric Division)
Mr. J. M. Catimu (Photogrammetrié Division)

Mr. K. Nyamaii (Photogrammetric Division)

—




Work Schedule for Field ldentification .
As of May 21, 2003

Month | Day | Week __Contents of Field Identification

22 THU [Preparatory work
23 FRI |Preparatory work
24 SAT |Holiday

25 SUN |Holiday

May 26 MON |Meeting with SOK and preparatory work
' 27 TUE |Transfer technology of field identification

28 WED |Transfer technology of field identification
29 THU |Training of Field identification

30 FRl |Training of Field identification

31 " SAT |Holiday

1 SUN |Holiday

2 MON |National holiday

3 TUE | |Field identification

4 WED [Field identification

5 THU |Field identification

6 FRI |Arrangement work

7 SAT |Holiday

8 SUN |Holiday

July 9 MON |[Field identification

10 TUE |Field identification

11 WED [Field identification

i2 THU |Arrangement work

13 FRI JArrangement work

14 SAT [Holiday

15 SUN |Holiday

16 MON |Meeting with SOK




TECHNOLOGY TRANSFER
OF
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Work Schedule for Supplemental Field Identification

as of Dec. 09, 2003

Month] Day |weei Contents of Supplemental Field Identification Remorks ¥
1 ]MoN [Preparatory work
2 [TuE [ditto N
3 [wep [ditto
4 |THD |ditto
5 |FRL  |Meeting and preparatory work
6 |SAT
7 |SUN
8 |MON {Check and e administrative/political boundaries with names (22,500 & 15000 sheet) arrange on overkay using deawing pen
g |TUE ]ditte ditto
10 |WED {ditto ditto
11 |THU {ditte ditto
12 |FRI
13 [sat
Dec | 14 Joun
15 [MON |Check and arrange administrative/political | daries with nomes {12500 & 15000 sheet} {arrange on overlay using drawing pen
16 JTUE [ditto . ditto
17 [WED |ditto ditto
18 |THY |Check or marking annotated names/symbols and topographic features to be identified {1:2.506 & §5,000 sheet) [check on overlay. and mark on feld work sheat
19 |FR1  |ditto i dito
M |SAT
21 ISuUN
22 {MOM [Check or marking annotated names/symbols and topographic festures to be identified (122500 & 1:5,000 sheet} |check on overkay, and mark on field work sheet
23 (TUE |ditto ditto
24 JWED [ditto (half a day) ditto
25 [THU
26 |FRl
2T |SAT
28 |sun e
23 |MON {Check or nrarking annotated names/symbols and topographic features to be identified {122,500 & 1:5.000 sheet} |check on overiay, and mark on field work sheet
30 JTUE |ditte ditto
31 [WED |ditto ditto
1 |THU
2 [FRl  |Exercise of fisld Wectification together with all group nearby SOK dentify on fiekd work sheet use
3 |SAT
4 [SUN
5 _|MON |Field identificstion (122500 sheet} identify on field work sheet using pencil
§ |TUE |ditto ditto
7 |WED ]ditto ditto
8 |THU {ditto dittn
9 JFR |ditto ditke
10 §SAT
11 SuUN
12 |MON |Ar 1t work or field identification (12,500 sheet) worlt using drawing pen, field work using pencil
13 [TUE [dite ditto
Jan | 14 |WED |ditto ditto
15 |THU lditto ditto
16 JFA |ditte ditho |
17_|saT
18 Jsun
19 |MON |Field identification (1:2.500 sheet) Mdentify on field work sheet using pencil
20 |TUE |ditto ditto
21 |WED {ditto ditto
22 |THU |ditto ditto
23 |FR |ditte ditto
24 |5AT
25 |SUN
2 |MON |Arrangement work or fickd identification (1:2,500 sheet) nt work using drawing pen, field work using penci
27 |70E {diro dito
23 Arrangement work or field identification {1:2,500 or 1:5.000 sheet) ditto - rt
23 {THU |ditto . ditto
30 [FR |ditto - : ditto
31 FSAT
1 |SUN
2_|MON |Field identification {1:5,000 sheet) lidentify on field work sheet using pencil
3 |TUE |dito ditto
4 |WED |ditto dito
5 |THU |ditto dito
6 [FRI |ditto ditto
7 |SAT
& |SUN -
9 |MON JAmangement work or field identification {1:5000 sheet) aer work using drewing pen, field work using pencil
10 |TUE |ditto ditto
Feb [ 1 [wED |dRte ditto
12 |THY |dRto ditto
13 |FR |ditto ditto
14 |SAT
15 |suN . :
16 JuoN [Ar nt work or field identification (15.000 sheet) t work using drewing pen, field work using pencil
17 JTUE [dte : ditte
13 [weD [ditte ditto
19 U |A it work ditto
20 JFH  JAuthorization of final results by SOK
21 [SAT
22 |SUN
23 |MON
24 {TUE

g gy
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Description of Various Functions of GIS Model System

| Function Level 1

Function Level 2

Function Level 3

Definition

"Display Graphic Data | Simple Display Displays.all graphic data
Functions” Display Zoom in Display Enlarges displayed data
Functions Zoom out Display Reduces displayed data
Select Scale Displays data at a desired scale
Change Layer Position | Changes the order of layers
Add Layer Adds new layer
_ Delete Layer Deletes displayed layer
Aftribute  Data | Display All Atiribute | Displays all attribute data of the
Display Data desired graphic data
Functions Display Selected | Displays required atiribute data of the
Attribute Data desired graphic data
“Edit Functions” | Graphic Data | Add Graphic Data Adds new graphic data
Edit Functions Change Graphic Data | Changes the shape and position of
A . graphic data |
Delete Graphic Data Deletes graphic data
Attribute - Data | Add Attribute Data Adds new atiribute data as new record
Edit Functions , or field '
Change Aitribute Data | Change existing attribute data
Delete Attribute Data Deletes existing attribute information
and fields
“Analysis Search/Query Simple Searches and | Conducts simple searches using
Function” Queries query builder oo

function. -

Compound Searches

Conducts compound queries with

and Queries query builder using operational
symbols such as “and”, “or”, “>=",
and “=<"
Overléy Analysis | Simple Overlay | Conducts basic arithmetic operations
Function Operations (addition, subtraction, multiplication,
division) by overlaying multiple layers
using overlay builder
Weighted Overlay | Conducts basic arithmetic operations
Operatiohs (addition, subtraction, multiplication,

division) by weighting each layer using

overlay builder




“Analysis Graphic Data | Clip Cuts out data in the desired area
Function™ Analysis '
- Functions Merge Merges multiple data
Dissolve Aggregates data with specified
attributes
Buffering Generates space around a given point
S“Output Layout Create legend Creates a legend on the layout screen
Functions” Functions Create scale Puts a scale bar and scale values on
the layout screen
Create title Enters the title of the map sheet on the
layout
Create orientation Puts the orientation on the layout
Data Output | Output Image Data - Outputs the data on the screen as
Functions image data (tif, jpg, bmp, etc,)
Output Attribute Data | Outputs attribute tables as Excel and
dBASE files
Print Print out graphic data and aftribute
data using a printer and plotter
“Transformation | Coordinate UTM Conversion Converts latitude/longitude coordinate
Functions” Conversion data to UTM coordinates
Functions Latitude/Longitude Converts UTM coordinates data to
Conversion | _ ‘latitude/longitude coordinates
Data Conversion | CAD—Shape Converts CAD data to Shape data
Functions | Conversion '
Shape—CAD Converts Shape data to CAD data
Lo, Conversion 3
Shape—Geodatabase | Converts Shape data to Geodatabase
Conversion data
Geodatabase—Shape | Converts Geodatabase data to Shape
Conversion data

Vector-Raster

Conversion

Converts vector data (polygons, lines,
points) to grid data

N S




Data Items of Databases

Database name

Type of data item

Data item

Spatial data infrastructure

databases

Graphic

All topographic and planimetric feature
items defined by topographic map data

GIS databases to support NCC
works

Graphic

Administrative boundaries

Road network

intersections

Cadastral boundaries

Water and sewer facilities

Medical facilities

Educational facilities

Social welfare facilities

Vegetationr

Wetlands

Land use

Aftribute

Administrative names

Results of traffic volume survey analysis

Owner, land classification, area, etc, of land

Affribute information of water and sewer

facilities

Attribute information of medical facilities
(specialty, no. of doctors, etc.)

Attribute information of welfare facilities
{type, etc.) -

Type of vegetation

Type, area etc. of l[and use

GIS model system to support
traffic management

Graphic

Centerline of road

Attribute

Road name

Road name code

Results of traffic volume survey analysis

Road surface conditions (paved, etc.)

Road width

Road length

GIS model syétem to support

water and sewer system

Graphic

Pipes

Facilities (manhole, valve type, etc)

PN ORTR




management

Aftribute

ID number

Type of facility

Pipe diameter

GIS model system to support | Attribute Length
water and sewer system Material
management Gradient
Zone
.| Record
Status
_ Location
GIS model system to s'upport Graphic Property boundaries
cadastral management Attribute Name of owner

Area

Land classification

Address (including lot number)
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Proposal on the GIS Model System at NCC

Chapter1  Current Situation and Issues of GIS Model System

1.1 Assessment of Current Situation

The following factors must be carefully considered when operating and managing GIS as a
sustainable system. None of these factors must be lacking and all must be maintained in good

balance.

Database

System

Equipment (software, hardware)

Personnel

* 4+ &+ ¢+ »

System operation (organization, finance)

Firstly, the current situation of the GIS model system is analyzed, and then the challenges are

identified and suggestions of implermentable projects are made.

(1) Database

a) Coverage

In developing the GIS database, it was decided that the basic poliéy is to support the tasks of NCC.
The coverage of NCC management is the entire Nairobi City of 702 km® (595k1i12, excluding the
" Nairobi National Park). However as is described in the earlier chapter, the target area of the GIS
model .system only covers 15km®>  {1:2,500%5sheet) in the central part of the City.

b) Contents ’ '

The sources of information used to establish the database wer¢ the paper maps and documents that
are utilized in the respective departments at NCC for daily works. However some were produced as
far back as the 1970’s and very few of them have been systematically revised and maintained.
Though accuracy and reliability of the data sources remains questionable, the study team utilized
those maps and documents to develop the GIS database. The details of the database is described in
the metadata, and the following table lists the major maps and documents used as data source for the

database construction. (Table 1.1)

-

[Maps]
Title Scale Year Producer Frequency of Remarks
Updating
Medical Facilities 1:50,600 2003 NCC Public Health | Annually
. Dept. .
Land Use Map : Zoning 1:50,000 1979 NCC City Planning | Every 10 Years Zoning is reviewed every 10years;
Map Dept. Land use is reviewed anﬁually
Nairobi Water Supply 1:2.500 1986 NCC Sewer and -
Distribution S)Ifstem ' Water Dept.
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Sewecrage System Nairobi 1:500 1980’s | NCC Sewer and Two types of maps: Section and

Hill Area 1:100 ‘ Water Dept, Layout

NCC Educational _ 1:50,000 recent | NCC No definite The location is approximate arca

Facilities Map period ’

Social Facilities 1:50,000 recent | NCC No deﬁnite The location is approximate area

’ period

Map of Greater Nairobi 1:22,500 recent | Tourist Maps Co.,

with Street Index Ltd.

Valuation Map 1:1,250 NCC Valuation, No definite

City Treasurer period
[Documents]
Title Year Producer Frequency of Remarks
) Updating
Kenya Medical Directory 2003 NCC Public Health Dept. Annually
Landuse Policy Document NCC City Planning Dept. Not definite
Schools Statistics Inventory | 2003 | NCC Education Dept.r Monthly Only for public primary schools
Social Facilities Inventory NCC Social Services &
Housing Dept.

Road Network Handbook recent (A to Z of Nairobi}
Third  Nairobi Water [ 1986 | Howard Homphreys & (Distribution System Shortterm Plan to 1995 Volume2
Supply Project Partners Consulting Engineers | Appendices)

Table 1.1 Major data source for the database construction for the model éystem

¢} Design '

In the process of database désign, the study team and NCC conducted a series of meetings in order
to discuss the fields, contents, structure, and future possible use of the data. Ounly the databases
which could be established within a financial, time, and technical framework of a model system

were realized. In practical usage of the database, additional layers and attribute fields should be
added.

_Also, because the hardware and software provided by JICA is just one set, networking

environment where multiple users access the database and edit it simultaneously is not considered. o

-

(2) System
a) System development environment
[Development Policy]
¢ User friendly interface _
Since the major users of the imodel system are assurned not to be familiar with computers

and GIS, the system aims to have user friendly interface and be easy for the wsers to

operate. :
¢ Compliant with GIS database . '

The source information of the database is versatile, such as existing paper maps and
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documents, extracting a part of the spatial data infrastructure, external digital database, or
images etc. Therefore consideration was paid for the data schema and contents that there
won’t be any inconsistency between the database and the system.

+ Extensible in the future '

The model system put emphasis not on advance job analysis purpose but on basic data
search-display purpose. However, it is designed to be a base platform that NCC can start
and extend from it in the future. | '

[Development Environment]
¢ Microsoft Windows XP Professional
¢+ ArcObjects |
¢ VB Script

+ Visual Basic 6.0 SP6

b)  Extensibility of functions

The GIS software adopted in the project is ArcGIS (ESRI Inc., hereafter ESRI). The
extensibility of its functions is assured under the development environment of Visual Basic for
Applications (VBA), which is embedded in ArcGIS Désktop (ArcMap, ArcCatalog, etc.), as well as
use of Component Object Model (COM) components developed by major computer languages

(Visual Basic, Visual C++, Visual J++, etc.) . In this system development, Visual Basic is adopted

to create COM components (ActiveX DLL) instead of VBA since there is a need forr more

developing flexibility than VBA can offer, such as creating original windows (dialogue windows).

The COM components are automatically loaded when ArcGIS starts and all the customized

functions are activated in ArcGIS.
In this model system, seventeen functions as common basic and analysis functions and two
functions for each of the four model systems as specific analysis functions were created, based on

the result of discussions with NCC and the study team.

(8) GIS software and hardware
a) GIS sofiware

ArcInfo, ArcGIS series (ESRI Inc.), the software adopted for this model system, is one of the
most powerful and widely used software. A variety of functions are prepared such as overlay,
neighbor analysis, generalization, adjoining map sheets, coordinate conversion, file format
conversion, etc.

Also, Spatial Analyst (raster data analysis functions) and 3D Analyst (3D data display and

analysis functions) were added to ArcInfo as additional modules. The products of ESRI expand
functionality by adding modules according to users’ needs, In this pfoject, the above two. modules

T ———I LA o1 T
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were added by considering the tasks of NCC.

As with all other kinds of software, new versions of GIS software are released day after day.
In case of the products of ESRI, any version ups and technical help are supported within a year from
the day of purchase. However, it is necessary to pay the cost and make a contract of software

maintenance for version ups and technical support from the second year.

b} GIS hardware
The set of GIS equipment provided | CheheadOfis
‘IWBASETX
to NCC is the minimum set of
equipment necessary for GIS utilization. : - . _
Because it is necessary to process large

volume data such as images and raster

data with GIS, the study team selected
' _Figure1.1 Equipment for NCC

high - performance equipment.

Mifr Qut Specifications

The introduced personal
BW /AQskze /800dpi or more

computer is going to function

both as a GIS license server and a

GIS client computer for the time

being. A scanner mandatory for

<Interface>100BASE-TX
[<Specification™>Method : color ink jet system,
Resolution : 600dpl x 500dpi, Cuatput Size :
max. A0, Memory : 64MB, Hard Disk :
7.5GB ormore, Quiput Signal - HP-GL - HP-
GL2 * HP-RTL - Postscript, Power @ 100~
240V, Supported 03 © Windows2000 -
Windows XPProfessional - WindowsNT4.0

E| Desinjet 1055CM plus

the digitalization of paper maps
and a plotter for printing large

size maps such as A0 are also

introduced. The diagram (Figure

4.1) shows the  provided

h 0 value pack black 2 |Ink system
hp20 value pack cyan 2 {Ink system
hp80 value pack masenda i 2 I[nk system

0 value pack yellow - 2 Jink system
6810A (914mm>x9 1 m 10 |Roll paper, AD
it

components of GIS equipment.

The list (Table 1.2) describes
the detailed specification of- the

Basic module

GIS hardware that was provided i i Spatial data analysis module
. 3D Analyst Extension 3D analysis module
by ICA fOI NCC i MS-Office XP Professional(E)} [Microsoft

Internet Security Professional

Dell Presision 530 <CPU>P4 2.8GHz /<HD>U160SCSI 120GB or
’ more <Memory>] GBRAM /<Drive>DVD-RAM,
CD-RW, FD /<Interfzce>100BASE-TX,
USB2.0*4 IEEE1394, ext SCSI, <Video
Controller>128MB or more, 2port, Modem
2000FF {20inch LCD
Smart-UPS150KE) Permanen!
ng. = i

Switching Hub <Specification™ No. of ports: 24, Standard:
10BASE-T- 100BASE-TX- 100OBASE-T,
<Specification> Leugih ¢ 40m. _Caterory T 6

Category6Cabledim

Table 1.2 GIS equipment list for NCC
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4) Personnel -

As is mentioned eatlier, the participants of the GIS training from NCC and SOK acquired the
techniques and- skﬂls of GIS basic operation, editing, converting, spatial analysis, 3D analysis etc.
The trainces were selected from those departments in which GIS can be effectively utilized. The
professional level of the trainees varies, so that not only juniors who actually work on operations but
also seniors who make decisions will grasp the capability of GIS and the possibility of its use. In this
way, the study team hopes that the sustainability of GIS will be assured technically and

organizationally. _
City Engineer 3 trainees: Development, maintenance, and management of city infrastructure
City Planning 3 trainees: City planning, development, building permit contact
Town Clerk (Valuation) 2 trainges: Valuation and collection of property tax, property and land management
Nairobi Water & Sewer Co., Lid. 2 tIai.ne'es : management,-operaﬁon, and development of water and sewer network

The trainees of the GIS training worked at the same time as a cross sectional task force group which
cooperated in data collection, and discussion about database design and model system development

and contributed to incorporate ideas and needs from the point of daily works.

(5) System operation (organization, finance)
a) Organization

NCC consists of eleven

departments, each

responsible for a particular

public services. Among them,

the City Planning department

actively  committed and
cooperated in this project
(highlighted in red in the
‘figwe 12). The City
Planning department

cooperates  with  other

departments in daily works

and its comnection with

Figure 1.2 NCC Organizational Chart

others greatly contributed to
this project. However, it is beyond the City Planning department’s mandate to cross s.ectionally
ofgam'ze and progress the GIS initiative within NCC and cannot act as a leading body continudusly
after the project period. '

On the other hand, there is Computer section in City Treasurer department (highlighted in
yellow in the Figure 1.2) which provides computer-related services to all the NCC departments. The
main tasks currently are to issue various taxation bills (water, sewcrage, rates, beﬁeﬁt), calculate cost,

maintain account books, and prepare payrolls of NCC personnel. In completion of those tasks, the
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computers used at the relevant departments ate networked by LAN, so that all the data Imanagement

and calculation are centralized at the Computer section. Other than that, all the computers used in the
rest of the departments and sections are either stand-alone computers or networked internally within
the department, not networked throughout all of NCC.

_b) Finance

Financial backup is essential in operating sustainable GIS. It is costly just to maintain hardware,
software, database, human resources, supplies etc., and often the case in the developing countries, it
is 2 heavy burden to finance all these expenses especially when the equipment is the latest model.
Tﬁe current financial status of NCC is extremely severe where revenue (mainly rates) genemtion
cannot keep up with the total expeﬁses.

The below describes the severe NCC financial situation.

“It is apparent that the problem confronting NCC is one of fiscal imbalance as signified by the large
gap between revenues and expenditures. Over the years, expenditures have grown at a mﬁch faster
rate than revenues creating a serious financial crisis which will continue to exert severe strain on the
ability of the Council to provide satisfactory levels and quality of service. During the FY 2002/03,
General Fund revenues amount to Kshs.3.5 billion against estimated requirements of Kshs.8.0
billion.” (NATROBI CITY COUNCIL, ESTIMATES FOR THE YEAR ENDING 30™ JUNE 2003
AND PROJECTIONS FOR FINANCIAL YEAR 2003/2004)

Under this ’condition, it is quite difficult to allocate budget since introduction of GIS is not
something directly producing or generating revenues for NCC. Therefore, through understanding
and cooperation of all the departments are mandatdry. Also it is important to analyze and calculate
the actual benefit expected to be delivered by the use of GIS, gain full understanding of the senior
staffs, and continuously allocate budget for GIS operation and maintenance. Because it is the first
time that GIS is fully introduced to NCC, no budget is allocated for GIS operation and maintenance.
Just as a reference, the estimates of the Computer Section of City Treasurer’s Depal;fment for fiscal
year 2002-2003 and 2003-2004 is as follows (Téble 1.3). |

SECTION YEAR | NO. OF STAFF PERSONNEL OPERATIONS MAINTENANCE TOTAL
COMPUTER 02-03 ‘87 11,527,863 13,010,000 3,1000,000 27,637,864
COMPUTER 03-04 66 15,266,000 11,100,000 620,000 26,986,000

Table 1.3 Estimates of the Computer Section of City'Treasurer's Department (Year 2002-2003,

1.2 Issues

As described in the basic policy of the GIS model system, the system aims to support the tasks
of the departments in NCC and also to support finding measures for improving and solving urban
problems (traffic, slum, etc.). . '

Based on the analysis of the current condition, the future challenges for NCC to realize the above

aims of the model system through the use of GIS can be summarized as follows.

T ——A L et iy e Ay b
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1) Database
a) Coverage
The target are of the model system was 15km? so it is necessary to expand the data
coverage. ' '
b) Contents _
The accuracy and reliability of the data sources were questioﬁabie 8o it is necessary to
verify if the database can be utilized for the practices at NCC.
c) Design -
It is necessary to modify data structure and add contenis based on the needs of the
users in the practices. It is also necessary to shift from Personal GeoDatabase to Multi-user
GeoDatabase in case of a substantial increase of data volume or change of editing

environment from stand-alone to network.

2) System
a) System development environment
In developing the system, the adopted development environment may change in future
such as release of new version of developmeﬁt language or operation system and it will be a

challenge to make adjustments to those changes.

b) Extensibility of functions
It is necessary to add more functions and change software interface by programming in
order to0 make the model system become more practical and useful in the practices. It may

also be necessary to rewrite the program codes when the new version of GIS software is

released.
3) GIS software and hardware
a) GIS software

Since the mamtenance contract to assure new releases and technical support of GIS
software is expensive, it will be a challenge to manage financing for it.
b) GIS hardware
In order to maintain equipment and purchase supplics such as plotter ink and papers, it
is necessary for NCC to finance it for sustainable ﬁse of GIS.

4) Personnel
As an achievement of GIS training, all the trainees acquired knowledge and techniques
of GIS operation. However, the opportunity for them to use computers in the daily work is

very limited or none existed, and it is a challenge to sustain their achievement after

-

T T L U i g g e v e
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completing the project. Also, as the database expands and the GIS editing environment
changes, it will be a challenge to secure professionals of programming and database

management.-

5) System operation
a) Organizaﬁon
In order to use and develop GIS database and system cfoss—sectionally at NCC, it is
necessary to establish an organizational sétup which centralizes all the works related GIS
and serves all the NCC departments. Currently there is nothing like it; however it will be a
key how to cooperate with Computer section in the City Treasurer department which
overseas all the IT related works. Cooperation with the Computer section or establishing a

new unit under it should be carefully considered.

b) Finance _
The financial condition of NCC is very severe now. The major reasons why revenue
cannot be secured to meet the expenses is its weak financial foundation and lack of accurate
and efficient tax billing and collection. The NCC summarizes the reasons and challenges for

not being able to collect revenue correctly as follows.

@ Low revenue base due to limited traditional sources. On average, NCC expects to collects

approximately 40% of its base revenue from property taxes alone. Over-dependence on a

single revenue source poses a fisca] risk.-

® Lack of reliable and effective revenue control systems.

@

Gross under-registration of Single Business Permits and cdrresponding loss of revenue.

@ Failure to implement and levy property rates under the 2001 Valuation Roll following High
Court ruling against the Council. 7

® Delayed implementation of increases in housing rents and other fees and charges pending
approval by Mol.G.

® Low billing and colléction efficiencies due to lack of incentives and low staff morale, and

inaccurate ma‘intepande of debtors accounts. _
(NAIROBI CITY COUNCIL, ESTIMATES FOR THE YEAR ENDING 30™ JUNE 2003 AND
PROJECTIONS FOR FINANCIAL YEAR 2003/2004)

On the other hand, at least minimum budget is necessary to sustain and manage GIS
equipment, database and system provided by the project. This will be a challenge for NCC to

generate these budgets under this situation.

Chapter2 Recommendations to Counterpart Agency
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2.1 Future Image and Plans ' '

It will not be easy to
- Plannin £ - {Formulation of basic policy}} Fommilate the basic policy of development based
overcome the various Proces on the characteristics of the rogion (consideration of possible use of cadastral data,
S
. ity planning data
challenges and introduce ety plaming da)
} - {Analyze the current work Which work uses the maps?
GIS eﬁiCieﬂtly- By : - Kl;sucs to be improved} What GIS can do better compared (o the currenl work
. 7
studying the successful e

+ {§Consider organizational structure} Which depariment is responsible for what?
cases of the Japanese local \/ . {Link to the greater plans and plan the schedule))

authorities that Iannched

* {Consider to what lcvel should the work be improved)) Clarify the target of works

GIS within the . Design/ GIS arcto be applied, What shall be the base map? What can the priority is?
) Development - §Discuss the principle of' data production} Which dep will be responsibl
- organization (Report on Process for data production? '
successful GIS . - {Consider development specification) Open GIS specification

\/ + {Consider the system to manage system development Which departmens?
implementation at the

+ {Consider system operation) Who should be the system administrator?

local authorities, Fiscal Operation
Year 2003, Ministry of

Transportation, Japan), ‘it

- €Consider available supports} How do you share the tasks among the private

Process company and the internal stails.

\/ + {Consider updating rulc)

Promoti « {Basic policy of sharing information} Consider thc enforcement policy based on
: TOMOotion Ttuati i i
is understood that there are |- - e s o i et G network environacat

- - Process .
two major purposes of \/ + {Setup the orgaization to promote the share of data))
introducing GIS in the Figure 1 Process and checkpoints of GIS infroduction

beginning. One is to

construct GIS data platform (cadastre data, city zoning data, etc.) as common information

infrastructure, so called “Inter Departmental GIS”, and-the other is to construct specialize GIS
(water/sewer management, roads, etc.) , so called “Work Specific GIS”. Whichever the case is, the
common characteristic of successful cases is that 1) Implemented as planned and by following steps,
2) Responsibility clearly defined and intérscctional working group organized, 3) Cost and benefit
calculated quantitatively, and 4) Consistent construction policy from the beginning.

Figure 2.1 describes the process and also the checkpoints at each process based on the experience
of the municipalities and local authorities in J apan when introducing GIS. It is hoped that NCC
refers to those checkpointsi at cach process of implementing GIS in the future. 7

As for NCC, the minimum complete set of GIS such as equipment, training, data, and system is

provided for the first time thrbugh this project. It can be said that the trainees / task force group were

engaged from the planning process to design/development process and operation through GIS model _

system development. However, it is still a prototype and the real challenge for NCC to implement
GIS has just started.

Thus, the study team suggests the introduction of GIS to NCC as shown below (Figure 2.2)
followed by detailed description of each stage.

-




N

Proposal on the GIS Model System at NCC

4 Stage 4: Internet GIS ,
W Computerization of local government is supported, Residents, educational
g eq. _provi_sion, collection, release of information institutions, local
@ fargeting citizens and private sector using the Internet .
2 and GIS. . businesses, etc.
&
® 4 Stage 3: Integrated GIS (Intra)
The spatial data that can be shared within NCC is All NCC staff including
processed using an intemnat LAN and GIS in order to those from departments
improve work efficiency of all staff and upgrade the
arminictrativa candirae where GIS is not installed

4 Stage 2: Work specific GIS I
Work perforrnance in the concemed departments is NCC staff in depariments
improved in terms of speed and effi iciency by using where GIS is installed
data and functions particular to the respective .
debariments. . . | and residents

4 Stage 1: Expansion of model systems
The coverage, content and functions of the model

Participants of technology
transfer training and some

systems are expanded to meet small GIS needs. At
the same time, staff member’s understanding of GIS is
_d_ergneneq to increase their needs

Many

Figure2.2 Introduction of GIS to NCC by stage

Fist Stage: Expansion of data coverage and functions of the model syStem

At this stage, the NCC persbnnel who received the GIS technical transfer training take the
initiative and use the provided equipment, to focus on expanding the model syé.tem. NCC staffs
construct the database from the area of importance and priority and expand the data coverage. At the =
same time, they verify thé constructed database from the point of geographic location and contents
and update it. They also analyze necessary functions for the use in professional practices and add
them to the model system. Above all, the most important thing at this stage is to further the
“understanding of the NCC personnel who had no opportunity to know GIS to increase their potential
needs of the use of GIS for making their work more efficient and effective. The fruits of the first
stage lead to the second stage: Establishment of Work Specific GIS. The detailed proposals for the

fist stage are described in the next chapter six.

Second Stage: Establishment of Work Specific GIS and Establishment of Common Data

Infrastructure

10
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{Establishment of Work Specific GIS)

At this stage, it is assumed that the understanding of GIS by NCC personnel is matured and it is
expected that the needs for introducing GIS to their practices have increased. It is then ready to
establish work specific GIS at this stage. The purpose is to improve the speed and efficiency of
works by utilizing the GIS system and database that are especially designed and customized for each
of the needs of professional practices; That is, to construct an individual complete GIS systermn and
database each for cadastre management, road management, water network management, sewer
network management, and so on. These systems are no longer a model system but are scaled up to
enterprise level that should computerize and automate the current daily work cycle. These systems
should reduce cost, improve accuracy and efficiency of service delivery, and contribute to maximize
revenue generations.

. As with NCC, forty percent of revenues are dependent on property tax and this situation is
causing a huge risk on NCC’s financial status for being dependent on only one. income resource.
Base on this background, the study team suggests prioritizing and implementing the GIS Cadastral -
Management Sj'stem. Needless to say that it is effective in increasing revenue generations but also
it is also most versatile and can be widely used since cadastral information is the key to all other
urban infrastructure management.

When\planning the introduction of GIS Cadastral Management System, the following key points '

should be considered.

Keys of Data : | Benefits by GIS |

Be flexible about data . l I |

accuracy as long as 1t 1s Direct Effect Indirect Effeet .
- Beiter working condition
within the minimuam accuracy : + Sophistication and diversification of work
. - Creation of new values

requirement and has no I

]

problem in wusing it in Economic Effect ‘Added Value Bffect
.. . - Labor saving = Accumcy
practices since the source of - Better officieacy - Speed

data varies and the accuracy Figure2.3  Groups of benefits gained by GIS

varies at the same time, .

Keys of System
Construct a user-friendly system which does not require complicated computer operations
*  Keys of Equipment. ’ ' ’ _
It is important to look toward the Integrated GIS which will be implemented in the next
stage; however, at this stage, consider the minimum investment to realize the work specific
GIS and try not to overreach to the fully networked environment etc. which will be very
costly and may lead to suspension of the entire GIS initiatives in the end.
¢  Keys of Organization and Operation
It is important to clarify the purpose of the use of GIS and analyze quantitétively the
benefit of introducing GIS to the work cycles so that it will be more persuasive in budgeting

for GIS. Follow Figure 2.3 which shows the group of benefits expected to gain from

11
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introduction of GIS and clarify the factors of expected effects. For each identified factor, set

specific targets for achievement and estimate the effect by comparing the factors before and

after.

Groups of expected effects by introducing GIS
(1} Quality improvement on business processing
e  Accuracy {(Added value effect)
*  Sophistication (Indirect effect)
+  Simplification (Added value sffect)
¢ Better document presentation {Indirect effect)
(2) Improvement on information management
*  Speed of information transmission (Added value
effect)
s Accuracy of information transmission (Added
value effect)
*  Simplification of information usage {(Added
value effect)
. Iéltegration of information management
{Economic effect)
¢  Sharing and mutual usage of information
(Economic effect)
. Rcspoﬁding to increased amount of information
{Added value effect)
e Dataprotection (Added valuc effect)
(3) Reduction of labor
*  Downsizing manpower {Economic effect)
¢  Restraining increase of manpower {(Economic

effect)

*  Reduction of expenses (Economic effect)

{Development of Common Dita Infrastructure)

@)

Shortening time for business processing
(Economic effect)

Reduction of overtime working { Economic
effect)
Improvement on work environment

Efficient use of work space (Economic effect)

Reduction of simple repetitive work (Economic
effect) '

Improventent of communication (Indirect effect)

Improvement of employee morale (Indirect

effect)

Improvement of public service delivery
Simplification of process {Added value effect)
Accuracy (Added value effect)

Speed (Added value effect)
Quality (Added value effect)

Quality improvement of administration
Optimization of decision making (Added vaiue

effect)

Accerarating decision making (Added value
effect)

Adjusting to diversity of demands on
administration (Indirect effect)

Securement of reliability (Indirect effect}

While promoting the 'intrpduction of work specific GIS, it is important to develop data

infrastructure and manage various kinds of GIS database for use in future stages. It is sometimes the

case that duplicated investments are made on the same database development when work specific

GIS are introduced. In order to avoid this duplication of effort, it is crucial to identify the data that

shall be shared and commonly used among the departments and develop and maintain this data

infrastructure as common propetty by the initiative of cross sectional GIS organization in NCC. The

list of data featurcs specified as “common spatial data” in Japan (larger than 1:2,500 scale) is as

follows. (Table 2.1) This is discussed and decided by the government of Japan, and it is crucial that

at least NCC should discuss well and decide on the data features and specifications when any

initiative by Kenyan government can not be expected. When developing common data infrastructure,
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the budget of construction cost should be allocated from NCC’s general fund since it is not targeting -

a specific department ‘but is to be utilized by the entire Council in the future. Another way of
-securing budget is to a collect small amount from each department by the basket System so that all
the stakeholders at NCC share the cost and the benefits.

As a reference, the data items specificd by the Japanese government for the loo;al authorities as
“common spatial data’.’ (1:2,500 level or larger) is listed below. Looking into each of the data items,

some are similar to those established by this project as the spatial data infrastructure (DXF format)

and the topographic GIS database (ESRI Geodatabase) at 1:2.500 and 1:5,000; The corresponding ‘

code numbers of the topographic GIS database are shown also in the same list.

Data ltem Type Contents ] SDI (CODE#)
Administrative bound Polygon Administrative boundary - 110100 — 111000
Plot boundary Polygon Land property boundary N/A
Plot boundary point Point Plot boundary defined by surveyed points N/A
Control point Point Triangulation point, and all the national control point 980100 — 930500
City boundary Polygon City boundary N/A
Road center line - Line Center line of roads 212000
Road Polygon Road width larger than 180cm 210101 - 210401
Pedestrian road Line 7 210501 — 210601
Building Polygon Building compound larger than 10m’ 300100 - 300400
Railway . Line Center line of railways, monorails, etc. 210101
Water line Line River, narmow ﬁver, canal etc, 510301 - 510501
Lake / Pond / Swamp Line Lake, pond, swamp 510261 - 516211
Coastal line . Line Coastal line 510101
Water related construction Line - Dam, water gate, breakwater _ 321201 - 521801
Elevation Surface Base height from the earth surface - DEM
Image Image Aerial photo, satellite images, and other image data Orthophoto

Table 2.1 Common spatial data list in Japan

{Establishment of GIS unit)

While pursuing the dev‘elopm;‘_t_lt of work specific GIS, it is essential to establish an organizational
set-up to support the de\a;elopment of common data infrastructure and promote cross departmental
cooperation. The proposal. is to establish a GIS unit under the Computer Section in the City
Treasurer Department (highlighted green in the figure 2.4) so that the following fimctions can be
centralized and strengthened. The GIS unit serves as an . inter-departmental organization which
provides database and technical support and adjusts and harmonizes the development of work
specific GIS with a view of the intranet GIS in the next stage.

¢ Adjustment among various departments and promotion for diverse application to
the work
¢ Determination on the data specification of common data infrastructure and

database development
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¢ GIS technical support (maintenance and management of system, database,

software, equipment)

+ Assistance in utilizing private companies in database and system development

Figure2.4 GIS unit within NCC
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Third Stage: Development of Intranet GIS (Integrated GIS)
Integrated GIS is defined as follows.

Identify the spatial data which can be commonly used, develop and maintain it systematically so

that multiple departments can utilize the necessary data in operation

COMMUNITY

go T W EEE e e W R S S BN M km ew L e W S e e —— e o

”~ Y

y T )

I Intranet Server )
I a e 1
I g ! 1
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1 - 1
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] |
1 1
i i
1 |
1 |
\ 1
\\ Q)epartments with Work Specific _GIS ) .\_._Departments w:thout Work Speouﬁc GI j ,’

I

~ Figure2.5 Integrated GIS

In the second stage, the personnel who use work specific GIS in the respective departments and
those who work for the GIS unit are the only GIS users at NCC. However, in this third stage, the
goal is to allow the rest of the departments to access GIS through LAN and acquire necessary maps
and attribute information to utilize in their works.

It is the precondition that LAN is established in NCC and client computers of each department are
networked and work specific GIS is performing stably at the respective departiments. Also common
data infrastructure should be developed by the GIS unit,

Since GIS is a part of the IT world, it is crucial to incorporate with IT policy of NCC and the Kenyan
government and develops GIS as a part of the whole IT strategy.

-
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According to DRAFT STRATEGIC PLAN 2004-2009 (NCC, April 2004) which shows the future

vision of NCC, Information and Communication Technology (ICT) is raised as one of the 10

strategic issues. In the description of current status, it is said that most of the work is done manually
and that leads to the problem of information management and hinders quality service delivery to the

citizen.

“Council js not adequately prepared to effectively utilize the available ICT in its operations. Most of
the operations of the Council are carried out manually. This has resulted in its poor record keeping
and performance in service delivery. It is important to develop an ICT system in the Council, which

will avail timely information at all levels. In addition staffs necd to be developed in this area so as to

be proactive in service delivery.” { DRAFT STRATEGIC PLAN 2004-2009 NCC, April 2004)
In order to improve this situation, the following strategies and corresponding action$ are scheduled.
(Table 2.2) It is crucial to include GIS as a part of ICT needs which are planned to be assessed in
December 20005 and lead to the puréhase of equipment and capacity building. During the period of
“Implement and use ICT in the Council Operations” in June.. 2007, it is suggested that a smooth
transition from Work Specific GIS to Integrated GIS and improvement of work efficiency and
speed at NCC be realized.

Strategy Action .Responsibility | Time Frame Performance Indicator
Yty CTreadsofiCongl | Appaint 2 st o undestde | TC Dec2005 *RepatonICTreadssubrmitied
CTreedsassessment: HODs
DeveopanCT poliy _ " *ICTpokcyandsimegy dvelopedand mrplarentad
DiostallandusetelCTsysen | PudveeCTodsendequipment | TC Dec2006 *CTsysteminplace
HODs
TansaffnweolCT HRM Bec2006 *MNuberoftrained staff
Himplementand sz ICTde | Promoke inoeasad we of iCTinthe | HOD: Jue2007 * Servioesavesblersing e poverrment
Gl Opesztiors Conl SmirOffcers *Effidency
: Dewkp, meiein ad e of | Gomd bredae & | *Upddedwebsie
Counell Webste TC Codfinus:
HODs

Table 2.2 NCC ICT Strategic Plan
{TC: Town Clerk, HODs: Head of Departments, HRM: Human Resource Management)

Forth Stage: Development ﬁf Internet GIS

At this stage, NCC staffs promote the concept of e-government, collect, and disclose information
to citizens, private companics, etc. by use of the internet and GIS. Other than NCC staffs, the major
users vary such as govérnmental organizations, citizens, educational institutes, private companies
and so on. ,

In the previous stage, the purpose is to build an integrated GIS for the cross-departmental use of
GIS within NCC. In this stage, it is expected to expand the internal use of GIS to broader use
throughout the internet. GIS is a technique that can improve the efficiency and speed of conventional

activities and also create a variety of value added services in the field of administration, industries,
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and citizens’ lives.

There are many preconditions to realize the internet GIS, such as construction of communications
infrastructure, dissemination of IT use among the citizens, development of spatial data infrastructure,
and progress in research and development of GIS application by'the ptivate companies in a variety to
fields. Strong initiative by the government is crucial. However, it is not too early for the NCC to start
considering what kind of information and services they should provide to the rest of the world once

the firture vision becomes true.

2.2 Recommendations to NCC

2.21 Overview of Plans for Priority Projects
7 As is suggested earlier in 2.1, GIS should be introduced to NCC in stages. In this section, the
proposals for expanding data coverage and system functions in the first stage are summarized based
on the discussion with NCC personnel. For each model system, 1) data coverage, 2) scale, 3)
accuracy, 4) update frequency, 5) additional attributes, 6) additional layers, and 7} additional
functions are discussed in the following. _

It is supposed that all the proposed work including data collecting, organization, and GIS data
. entry will be completed by the respective personnel of NCC by use of the equipment provided by
this project. '

1) Cadastre Model System

the attributes include plot number,

The GIS database developed in Field nama Fickitype | Field size Remarks
. . . [Is] Text 15 iD number

relation to cadastral management is R o o Cond Teiesence e
PI’OP Cl‘ty POlngIl. ThiS was 8N Text i0 Serial number

. VBN Text 20 Valuation book number
constructed by digitizing the [“wAPsmEEmG Tedl 70 Mzp sheel number

. . Own_detail Text 255 Name and BOX of ratable owner
Valuatlon maps, creatlng p OlngDS, - Telephone Text 15 Telephone number of ratable owner
-and attaching the attribute Area Double ] Area {unit is Ha.)
Valug_ Integer Value of property {unit is kes)
information provided in the form of USER_ Text ] Onginal user . -
., Situation Text 50 Description of lacation
MS ACCGSS Database by ’Va—l—uatlon Tenure Text 20 Tenure (Lease hold of Freehand or Trust land)
SECﬁOD. As iS shown 1]1 'TabIe 2;3’ Lease Integer Lease tenm {unit is years}
. Rates Integer Raftes payable (unit is KES)

land owner details, and other information

related to land valuation.

(DData coverage

Table 2.3 Property Polygon Attribute List

The data coverage is expanded from the current 15km” (shown blue in the figure 2.6) to the area

of 105 km” (shown yellow in the same). It is 35 map sheets at 1:2,500 (7 times larger than the target

area of the model system).




A

Proposal on the GIS Model System at NCC 7

@Scale

The data scale is maintained at a7 M—EG 37— T—
the level of 12,500 This is not [ 571 681 58— 1 B—1 €5—1 Bo—1 BO—T &1-

large enough to precisely measure
B7T—E &T—-N e8-I 68—V B9~ G-IV &0—-0 §0-1¥ [l

area on GIS. However Property
77=-1 71 7B—1 FER 79—1 -1 FO—1 0-E 71~

Polygon should be used as an index
map a_n_d the details Such as IT-B - 78—-I 78— 79-1 79‘-1? 70K 70—V 7i-
Surveyed area a_nd Other pcrsonal 871 87— 1 88— 1 85— 1 -1 B9—1 80— 1 W01 B1-
Informatlon related to property ls B8T—E ar—-N /8s—-I 88—V as—~m B9~ 80--mI g0~V Bl

stored as the attributes of the

polygohs. When necessary, 1:500 EEI _ '

level database shall be developed

Figure2.6 Data Coverage of Property Polygon
only for the densely urbanized 9 g perty Polyg

area in the future.

®Accuracy

It is necessary to conduct field surveys to verify geographic position and confirm cadastre

attribute information by the NCC personnel.

@Update frequency _
At minimum, the data should be verified and updated once a year.

®Additional attributes
Target layer : Property _pol _

In order tb accurately charge and collect property tax, two attribute fields, Term of lease and
(;ommeﬁcement, shall be added. In addition, the attribute fields which are already prepared but to be
filled in prior to others are the followings; Tenure, Lease, Situation. -

Graphic type : polygon- 7

Scale of the original maps : 1:1.,250 (Valuation Map)

Reference material : Title Deeds, Certificate of Lease

Atiribute fields: Refer to the table below

Field nama Field type Field size Remarks . . Data Source
Tem of lease Text . . TITLE Deeds,
Commencement Date . Certificate of Lease

In addition to the above attribute fields, the following attribute fields area already prepared and to ‘
- be filled as priority. ' '
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Field name Field type Field slze Remarks ] Data Source
Tenure Text 20 Type of ownership (Free hold, Lease hold, NCC, Kenya Raitways) . TITLE Deeds,
Lease Integer Lease term (unit is years) . Certificate of Lease
Situation Text 50 Description of location Topagraphic maps
®Additional layers

Additional layer : Planning Zones

This is the zoning map showing the planning zones. Its attributes include building code which is

derived from the month notices and all kinds of details about the zones are utilized in land

development, land valuation, city planning, and taxation purposes.

Graphic type : polygon

Scale of the original maps : 1:2,500 (Zoning Map)

Reference material : Zoning Table, Planning Policies
Attribute fields: Refer to the table below

Field name Field type Field size Remarks Data Source
Zone Number . Zoning Map
Density Number . Zoning Table
Ratio Number Plpt Ratio . Planning policies
Grdcav Number Ground Coverage
MinPtot Number Minimum plat size
ActDevelop Text Actual Development  (single, Multi Dowellings)

Additional layer : Outdoor Advertisements

This is the point data showing the outdoor advertisements such as signboards, billboards and

advertisement towers which NCC generates advertising rates. This data will help generating accurate

and efficient collection of the licensing fees.

Graphic type : point

Scale of the original maps : 1:100 —1:250 (Approved Plans)

Reference material : Licenses, Policies

Attribute fields: Refer to the table below

Fleld name Field type Fleld size . Remarks Data Source
Type Text - Type (Biliboards, Suburb Signs, Under Canopy, Sky Signs, elc . Approved Plans
Size Number . Licenses

Location Text Location (Road Reserve, Private Properly, Public Utility Land, elc.) . Policies
@ Additional functions

No additional functions are necessary for now.

2) Road Model SyStem

-

P
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The GIS

constructed for

database
road
tnanagement indicates the
road network (line) and
intersections (point). The
road  network  was
generated from the center
line of the spatial data
infrastructure  (1:2,500)
by converting it to GIS
database and appending
the atiribute information.
The intersection data was

by
creating

generated

automatically
nodes at the intersecting
point of the roads and
attribute  information s
appended. The lists of
attributes are shown in

Table 2.4, Table 2.5.

(DData coverage

Field name Fleld type Fleld size Remarks
ID Text 15 ID number
Code Text 6 Road code
Name Text 50 Road name
Length Text 255 Road length (unit is km}
Width Double Road width {unit is m})
Roadstart Text 255 Adjoining road at the starting point
Roadend Text 255 Adjoining road at the ending point
Lane Integer Number of read lanes
Class Text 15 Class of road
(Arterial, Primary or Feeder
Condition Text 15 Condition of road surface
(paved, unpaved earth, unpaved gravel)

Material Text 30 Material of read surface {asphalt or gravel or hardcore)
Estate Text .30 Estate name of road location
PublicT Text 5 M {Matatu} or B (Bus)

Authority Text 7 Authority of roads {(NCC or MPOV or PRIV)
Mapno Text 30 NCC's orfginal map sheet number -
Parking Integer Number of parking spaces

Shape_Lenglh Dauble Length of each line segment calculated by ArcGIS

Table 2.4 Road Network Line Attribute List

Ficld type

Field name Field size Remarks
L Text 15 1D number
Signal Integer With or without signal
Type Integer Type of intersection
' (Junction or Rotary)
Station Integer Numbers used as junction 1D during the traffic volume survey
Jam_survey Integer Whether or not field survey of traffic congestion was done
Path1 Text 50 Direclory path for hyper linking to EXCEL worksheet of traffic
. volume (survey type 1) [book:sheet]
Path2 Text 50 Directory path for hyper linking to EXCEL worksheel of traffic
’ volume by directiens (survey type 2) [book:sheet)
Path3 Text 50 Directory path for hyper linkdng to EXCEL worksheet of
congestion  survey (survey type 3) [book:sheelj

. Table 2.5 Intersection Point Attribute List

Data coverage is extended from the
current 15km” (bluc in the figure 2.7) to

400km’ (circled orange in, thq same figure,

EAST 267,000m, WEST 247,000m,
9,868,250m,
9,848,250m) which is proximately 26

NOTRH

times as large as the model system

coverage. It is going to cover 20km X

SOUTH

20km including fhe central part of the city.

@Scale

37—I—EG = =
| ] = £} T3 T
E 41 a 43 + 41 42
@ 56 Ei) ] ] 50 5 3] 5
E] -] & [3] [}
E' % T6 1z 7
E [} [1] -] [}
=] = 3 n £ ] C] (0 ¥ g
ry = E : o =
w
37-M—FG 37-

Figure2.7

Road / Infersection Data Coverage

The data scale is maintained at the level of 1:2,500. However the area for which the 1:5,000

9
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topographic data was produced will adopt 1:5,000 level.

®Accuracy

Field survey should be conducted to verify the road condition and positional accuracy.

@Update frequency

At minimum, the data should be verified and updated once every 6 months.

®Additional attributcs
Target layer: Road lin_macro

In order to be used for the additional faction of “Display Road Congestion Indicator™, the
maximum number of cars that a road is capable of handliﬁg is added as an additional attribute. For
the purpose of road planning and maintenance, the estimated cost and actual cost of road
construction are input as the attributes of mcost_est and mcost_act. In éddition, the attribute fields
which are already prepared and to be filled in prior to others are the following; Lane, Parking,
Authority.

7 Graphic type : line
Scale of the original maps : 1:2,500 and 1:5,000 (Topographic Map)

Attribute fields: MaxVol, mcost_est, mcost:_act, lane, parking, authority

Fleld name Field type Fleld size Remarks Data Source

" MaxVvol Integer Maximum capacity of the road { vehicles / hour / lane) ) To be specified
: Maximum capacity of the road is the number of vehicles that can run without
congestion for a certain period of ime (thour or 1day). The value changes depending
on how many lanes the road has. The following is the standard value used in Japan.
For muliiple lane road {more than 4 lanes) 2,200 vehicles / hour / lane
For two lane road {two lanes) 2,500 vehicles / hour/ two lanes
e.g. Incaseof 6lanes road: MaxVol = 2,200 * 6 = 13,200 vehicles / hour

In case of 2 lanes road:  MaxVel = 2,500 vehicles f hour

meost_est Integer Estimated maintenance cost for the year (unitis KES) budget book

mcost_act Integer Actural maintenance cost for the year {unit is KES) budget book

In addition to the above attribute fields, the following atiribute fields area already prepared and to be

filled as priority. ' -
Field name Field type Field size ] ] Remarks Purpose
Lane Integer . Number of road lanes To caleulate traffic volume capadity per road
Parking Integer . Number of parking spaces For efficient collection of parking fees
Authority Text 7 Authority of roads (NCC, MPOV, or PRIV} For road maintenance
®Additional layers

Additional layer: Street Lighting
This is a point data showing the location of the equipment related to roads such as street lights. It

is to be used in managing and planning of street lighting system.
Graphic type : point .

10
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Scale of the original maps : To be specified
Attribute ficlds: Refer to the table below

Field name Field type Fleld size Remarks . Data Source
ID Text 15 1D number To be specified
Code Text 6 Road code :
Name Text 50 Road name
Length Text 255 Road iength {unit is km)
Width ) Double Road width {unit is m)
Roadstart Text 255 Adjoining road at the starting point
Roadend Text 255 Adjoining read at the ending point
Streetlight Text 15 (Installed or Not Installed)
Streellight_end Text 10 Condition of streetiight (Connected or Mot Connected)
Estate Text 30 Estate name of road location
®Additional functions

Display Road Congestion Indicator

This is to color classify the road network by current road congestion condition using the result of
traffic volume survey and the maximum road capacity of each road segment. In J apan, the maximum
road capacity is specified per lane per day or 12 hours and varies depending on the number of lanes.
This information is useful for understanding the congestion situation and also planning new road
developments. The necessary attribute value (MaxVol) should be prepared in using this function.
[System Reqxiirements Definition] ' |
Scope: Road model system _

Actors and interests: Users of the road model system; to be able to identify thc ‘congested roads

currently in order to plan the future development of roads.

Goal: To color classify the road network by current road congestion condition using the result of

traffic volume sﬁrvey and the maximum road capacity of each road segment.

Preconditions: The road model system is properly started up.

Main Success Scenario:

® The system displays Display Congestion Level button on the toolbar.

® The user selects the button.

® The system displays a window for the user to select 1) which survey result to be uséd {survey
date and time) and 2) _liow me;_ny classification classes to be used to indicate the congestion level.

® The user inputs necessary parameters. Then the system calculates as follows.

- The system divides the result of trafﬁc volume survey (vehicles/hour) by the maximum road
capacity (vehicles/hour/lane or vehicles/hour/2 lanes).The calculation result indicates congestion
level of that road segment. When the result is above 1.0, it indicates the current traffic volume
exceeds actual capacity of the road.

Example (4 lane road at 7:00 AM):
- Surveyed number of vehicles (vehicles/ hour): 10,000
Maximum number of vehicles (vehicles/hour/lane):2,200 (vehicles/hour/lane) * 4 (lane)= 8,8(50
10,000 / 8,800 = 1.136 (congestion level) '

® The system changes the legend of the map and colors the road network by congestion level with

11
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the given number of classification classes.

3) Water Model System

The GIS database constructed for
water management includes the water
network (line) and chambers (point).
The water network was digitaliZed by
scanning the network maps (1:2,500)
provided by NCC. The attributes of the

water network was summarized by

Proposal on the GIS Mode! System at NCC

reading information on the maps into

the attribute inventory. The chamber

points were also created in the same

way as the water network. In-

February 2004, the study team

conducted a series of field surveys

and the survey results are also

Fleld name Field type Field size Remarks
D Text 15 ID number
Length Double Pipe length (unit is m)
Diameter Double Diameter of pipe {unitis mm})
Material Text 20 Material of pipe
Gradient Text 20 Gradient of pipe (by ratio, 1:80, 1:27)
Zong_ Text a0 Description of supplied zone
DRG1 Text 20 NCC's original drawing number
DRG2 Text 20 NCC's original drawing number
Table 2.6 Water Network Line Attribute List
Fleld name Field type Field size Remarks
1D Text 15 ID number
Malerial Text 15 Material of chamber
Type Text 30 Type of chamber
' (Reducer, Fire hydramt, Sluice valve, Pressure
. reducing valve, Meter/Dall Tube, Air Valve)
Location Text 20 Ground position; verified or unverified
X_coord Double X Coordinales (Easting)
Y_coord Dauble Y Coordinates (Northing)
Status Text 10 Only applies to Sluice Valve; Closed or Cpen

Table 2.7 Chamber Point Attribute List

incorporated in the GIS database. The lists of attributes are shown in Table 2.6, Table 2.7.

- (DCoverage

Data coverage is extended from the
current 15km” (light blue in the figure 2.8) to
588km’ (blue in the same figure, EAST

Kayole Estate, WEST Kangemi Estate,
NORTH Kimathi Estate, SOUTH Nairobi
National Park, which is approximately 39

times as large as the model systeﬁ; coverage.

@Scale

B0 G

37—-IMM—EG

The data scale is maintained at the level of

Figure2.8  Water Network Line / Ghamber Point Data
’ Coverage

1:2,500. This is not large enough to perform precise measurements on GIS. However, Water

Network and Chamber should be used as an index map and the details are stored as the attributes of

the lines and points. The printout of this database is expected to be used on the field.
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®Accuracy .
In order to improve data reliability, GIS database should be verificd by field surveys and updated
frequently. Especially when a new water pipe or a chamber point is established, this field

identification is essential.

@Update frequency
" 1t is ideal if data update is performed as a part of daily activities. However, due to financial

resfrictions, data update should be done once a year at minimum.

®Additional attribute
Target layer: water lin ‘
In practice, it is important to maintain information of water supply zones so it is to be added.
Graphic type : line
Scale of the original maps : 1:2,500
Attribute fields: Zone

Fleld name Field type Field size Remarks : Data Source
Zone_ . Text 30 Description of supplied zones To be specified
(®Additional layers

Additional layer: Nodes o
Iirespective of a\}ailability of water facilities, this point data shows the location of connecting
location of the pipes. |
Graphic type : point
Scale of the original maps : 1:2,500
Attribute fields: To be decided

Field name Fleld type Field size Remarks Data Source
To be specified : To be specified
(DAdditional functions -

Simulate Construction Cost for Water Network &

The “Simulate Construction Cost” function was created in order to calculate the installation cost
when laying new pipe lines. The user inputs parameters and draws a line on the screen so'that the
system calculates the cost of construction based on the length of the line and the given parameters.

The proposal is to add one more parameter to be given by the user. The cost is largely affected by
the size of the pipe so the parameter of the pipe size is added. However in actual calculation, the
additionél parameter will not effect the calculation but will be used only to indicate the size of the
pipe. The user should already consider the size when he/she keys in the other cost per unit

parameters.

13
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[System Requirements Definition]

Scope: Water model system

Proposal on the GIS Model Systern at NCC

Actors and interests: Users of water model system; to digitize a tentative line on the screen and be able to

determine that distance and approximate cost of laying a pipe; to display the results so that it

can be used as reference material in actual construction projects. Although it will be necessary

to adjust the functions according to actual tasks, at the present stage, the system design should

be focused on user-friendly operation without having to prepare in advance and process the

data required for analysis.
Goal: - To simulate the total construction cost of water line

Preconditions: The water mode! system is started up and the data is loaded.

Main Success Scenario:

- The system displays a Simulate Construction Cost command button on the toolbar.

= The user clicks the command button.

- The system checks that the required data and settings are loaded. .

* The system displays a dialogue for entering in the parameters (size of pipe: mm | Exeavatoncost. . [ ypszy
or inch, cost of excavation: KES/m, laying and back filling cost: KES/m, testing | Lavie & Bsck Fillne | . KES/m

and sterilizing cost: KES/m, material cost: KES/m) for working out the cost.

* The system prompts the user to digitize a line for water pipe construction.

= The user digitizes a line.

fater Gonstruction Cost |

Testing & Sterilzing cost: | KES/m
Material cost: | KES/m
OK | Gance! |

* The system calculates total construction cost [{excavation cost + laying & back ﬂlfing cost + testing & sterilizing cost +

material cost) * distance] and display the line and the result,

- When the user double clicks, finish line digitizing. And the system disb]ays the

result as follows,
Distance : XXXXX'm

Size of pipe : X0C mm / XXX inch
Cost of Excavation / Distance: XXX KES/m

Cost of Laying & Back Filling / Distance: X0 KES f m
Cost of Testing & Sterilizing / Distance: XXX KES / m

Cost of Material: XXX KES/m
Total cost of construction: XX00( KES

. ,o_st'o Insta !ia_'_c_r;
Distance: 1101172 m.

Gost of Excavatiori/Distance: 180 KES/m

Gost of Laying & Back Filling/Distance: 100 KES/m
Cost of Testing & Sterilzing:100 KES/m

Gost of Materiat 100 KES/m

Total cost of installation: 440468985 KES

*"The system remains displaying the digitized line features and the results of calculation unti! the user clicks the clear

button % .

4) Sewerage Model System

The GIS database
constructed for sewer
managernent  includes  the
sewer network (line) and
manholes (point). The sewer
network was digitalized by

scanning the network maps

Fleld name Field type Field size Remarks
SR Text 20 Serial Record number
[+] Text is ID nember
Length Double Pipe length (unit is m)
Diameter Double Diameter of pipe {unit is mm) .
Gradient Text 15 Gradient of pipe (by ratio, 1:80, 1:27, maximum decimal points = 2,
for example 1:80.99)
Materiat Text 30 Material of pipe
Area_estate Text 30 Name of the area / estate served
Record Integer Year of construction
PDS Text 20 Privately Developed Sewer number
Table 2.8 Sewerage Network Line Attribute List

14
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(1:2,500) provided by NCC. The attributes of the sewer network were

summarized by rcading information on [ Fteld name Fleld type Field size Remarks
. . . o Text 15 1D number

ﬂ]e maps into the attnbute ].'ﬂVCIltOI’y . IL_in Dauble Invest Level {unit is m) incoming
The manhole pOiIltS were aIso created in IL_out Double Invert Level (unit is m) outgoing

. GL Double Ground Level (unit is m})
the same way as the sewer network. In Type Text 20 Type of manhole (normal or drop)

Status Text 20 Ground position verified or unverified

F ebruary- 2004: the Sflldy team - X_coord Double X Coordinates (Easting)
conducted the series of field surveys and """ Double ¥ Goordnates (Norihing)

. . . h i i Li
the survey results are also incorporated in Table 2.9 Manhole Point Attributs List

the GIS database. The lists of attributes are shown in Table 2.8, Table 2.9.

@ Coverage ' . 47-TI—E6 e
Data coverage is extended from the current 15km> = Tl
(light blue in the figure 2.9) to 391km’ (circled ﬂ] TPt TrTT
brown in the same figure, EAST 270,000m. WEST ) ) " ) " ) ; ;
247,000m, NORTH 987,000m, SOUTH 985,300m) : I___Dj ,
which is proximately 26 times as large as the model pan | . ) i
system coverage. - - - - - - ;
- (@ Scale ) _EI ; : E] i ) . ] ]
The data scale is maintained at the Ievel of ) 37-L—FG 0o a7~

1:2,500. This is not large enough to perform precise
Figure2.9  sewerage Network Line / Manhole Point Data
. network and manholes should be used as an Coverage ,
index map and the details are stored as the attributes of the lines and points. The printout of this

database is expected to be used on the field.

-~ oA
w

® Accuracy . ‘
The location of the mzinhqles should be identified on field by less than 1 meter accuracy. Also,
attribute information should be verified and updated.

@ Update frequency
It is ideal if data update is performed as a part of daily activities. However, due to financial

restriction, data update should be done once a year at minimum.

® Additional attributes

Target laver : sewer lin

It is important to maintain information on what material is used in the sewer surrounds for the

15
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purpose of maintenance and new development, so the new attribute field is added. o
Graphic type : line
Scale of the original maps : 1:2,500
Attribute fields: Pipe_surr

Fleld name Fleld type Fleld size Remarks Data Source

Pipe_surr Text 10 Sewage pipe surround (Class A, B, C, or D) Ta be specified

Target layer: manhole pnt

In order to maintain and develop new manholes, it is necessary to know what kind of material is
used for the existing ones, so the new atiribute field is added.

Graphic type : point - '

Scale of the original maps : 1:2,500

Attribute fields: Design (materials used for manholes)

Fleld name Field type Field size Remarks Data Source

Design Text 20 Manhole design specification (Conerete, To be specified
Mansonry, or Combination}

® Additional layers

No additional layer is necessary for now.

(@ Additional functions

Simulate Excavation Cost for Sewerage Network ﬂi

The “Simulate Excavation Cost” function was created in order to calculate the excavation cost
when laying new pipe lines. The user inputs parameters and draw a line on screen so that the system
calculates the cost of constraction based on the length of the line and the given parameters.

- The proposal is to add one more parameter to be given by the user. The cost is largely affected by
the size of the pipe so the parameter of the pipe size is added. However in actual calculation, the
additional parameter will not effect the calculation but will be used only to indicate the size of the
pipe. The user should alread_yr “consider the size when he/she keys in the other cost per unit

parameters.

[Requirements Specification)

Sc'ope: Sewage model system

Actors and interests: Users of sewage model system; to digitize a tentative line on the screen and be able
to determine that distance and approximate cost of laying a pipe: to display the resuilts so that it
can be used as reference material in actual construction projects. Although it will be necessary
to adjust the functions according to actual tasks, at the present stage, the system design should

be focused on user-friendly opération without having to prepére and process the data required
for analysis.

Goal: To simulate the excavation cost simulation of sewer line construction

16
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Preconditions: The sewage model system is started up and the data is loaded.
Main Success Scenario:
- The system displays a Simulate Excavation Cost command button on the toolbar.

* The user clicks the command button.
= The system checks that the required data and settings are loaded.

* The system displays a dialogue for entering in the parameters {unit cost, material, |laT F@*F‘"i°“-‘?°3‘:-i- PRI

cost/unit, size of pipe) for working out the cost. . Wdth a—
* The system displays a message instructing the user to digitize a line to carry out | | U Cost. [5g KES/nd.
the simulation on the screen. Sl e [Rock _
+ The user clicks on the manhole as a starting node. S e M;g; For MT""E
- The system confirms if there is any manhole around the starting node., LouThessed || LM [ |
- The system confirms i the manhole found around the starting node has GL, Contirwe.. | Eiish ! Gancel |

IL_IN, and IL_QUT values. If not, the system displays a dialogue to prompt the

user to input values or cancel to stop the scenario. 7
- If the system can not find any manhole around, it displays a dialogue for the user to input GL, IL_IN, and IL_OUT

values as a temporary manhole.
= The system memorizes the values of GL, IL_IN, and IL_GUT.

e GL
s IL out 3
* ILin

L

%%?7///{’/ v . .
el
S

fecem

~Tota! —

Tolal velume excavation: 12539097 m3
 Total cost of excavation: 361N KES
| Sofi Type: Rock

* The system calculates the volume as illustrated above and displays the drawn line and the calculation result on
screen.,

* The system repeats the procedure every time the user clicks on the manholes as starting nodes.

= When the user double clicks, the s._yste'm finishes digitizing line mode.

* The system displays the result of calculation as below.
Total volume of excavation: X00XX m3

Total cost of excavation: XXXX KES ) -
Material: OOOXX -~ ..
Size of pipe: X>0X mm / XXX inch

= The system (émains displaying the digitized line features and the results of calculation until the user clicks the clear

button @ .

* Find the Nearest Manhole

When a new building is constructed, the drain outlets of the building have to be connected to the
existing sewer network. In deciding which manhole to be connected to the drain outlets, it is
necessary to simulate the cost of laying a new pipe at minimum cost. This additional function
enables the user to search for the closest manhole from the location where the user indicates as a

drain outlet. Then it is possible to simulate its excavation cost by using Simulate Excavation Cost
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function.

[System Requirements Definition]

Scope: Sewerage mode! system
Actors and interests: Users of sewerage model system; to indicate a drain cutlet of a building and find out which existing
manhole is closest in distance. '
Geal: To search and find the closest manhole from the drain outlet.
Preconditions: The sewerage model system is started up and the data is loaded.
Main success scenarjo:
- The system displays a Find the Nearest Manhole command button on the toolbar.
* The use clicks on thg command bﬁtton.
- The systern checks that the required data and settings are loaded.
- The user clicks on the location of the drain outlet.
* The system search for the manhole which is located closest in Euclidean distance {in a straight line).

* The system highlights the searched manhole.

2.2.2 Improvements for Realization of Plans

Because it requires vast time and.cost to introduce GIS at the carly stage, it is quite difficult to
reach the point where GIS is successfully in operation. As with the local authorities in Japan, there
are cases when they had to withdraw from GIS activities because the cost expanded much more than
the estimate or it took so long to complete the database and system developmeﬂt that the information
was already outdated and became of no use.

Here, the challenges that need to be overcome in order to successfully realize the plan are

discussed, focusing on organizational structure, system operation, and finance.

(1) Organizational structure

At the end of the project, all the GIS equipment including hardware, software, plotter, and scanner,
and GIS model system and database will be placed in the room of GIS Center which was provided
by the Town Cletk. This room is to be utilized as a GIS Center for all the GIS users at NCC to edit
data, create maps, and print maps. Until the GIS unit is established under the Computer Section, this
GIS Center will take thciihiﬁaﬁve to expand data coverage, content, and function of the model
system. It should also meet small GIS needs and act_ively hold activities and trainings to deepen

understandings and needs of GIS of NCC personnel.

(2) System operation and management

For the time being, the computers are not networked within NCC, so it is not possible to use
GIS through LAN from the client computers. Therefore, the users have to come to GIS Center to use
GIS. In such environment where many NCC personnel come to GIS Center to access GIS databases
for a variety of purposes, it is essential to clearly define the task and responsibility of the
administrator and the users and operate the system systematically.

The discussions and suggestions for the GIS Center regarding 1Y data management and 2) system

18
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operation are summarized below.

1) Data Management

[Type]

It is assumed that when the system is first introduced, the users will have little understanding of the
data except for those received the trainings. Therefore, consideration must be given to avoiding
corruption of system and data due to operational errors.  As a result, the JICA study team and NCC
agreed that the followmg data groups should be generated for the model system.

L. Master geodatabase: The geodatabase constructed and delivered by the JICA side will be the master
geodatabase when the system is in operation. The master data will be stored on back-up media (CD-ROM) to
ensure its integrity and it will be possible to recover the original master data whenever necessary. The master
database and backup data will be stored at GIS center at NCC.

2. Edited geodatabase:  The changes made in routine work will be updated to a geodatabase, which will be
maintained as the edited geodatabase. If the use of GIS becomes established in the user organization, the ‘master
geodatabase will be replaced with this edited geodatabase only by the user with proper authority and IT Skﬂl The
EDITED GeoDatabase will be stored at GIS center at NCC.

3. Working database: A portion or all of the data is extracted for carrying out various analysis work and data
processing. The user should recognize that this data'analysis and processing work and the editing work in 2 is
completely separate works in order to maintain the initegrity of the data. Each working GeoDatabase will be stored
at each department of NCC.

4. System setting database: This database will maintain the various setting information required to execute the
program. It will only be accessed from the program and it is assumed that the users, including the system

manager, will not modify it directly.

[Responsibility]

It is crucial to clearly define the responsibility of data update and maintenance so that the GIS model
system and its database is sustainably used and expanded. The followiﬁg (Table 2.10) suggests by
which department / section at NCC and other organizations should maintain the existing GIS
databasc. The appointment of responsibilities among departments and sections are determined by the
relevancy between data_Basé c;Jntenté and departments’ tasks and accessibility to source
data/documents of GIS database.

Dataset Feature Class Type Contents Appointment of
' Responsibility
administration adm_pol_01 Poly Admin boundary Survey of Kenya
adm_pol_02 (for each
adm_pol_03 - administrative level}
adm_pol_04
adm_pol_05
" { adm_pol_06
adm_pol_07
19
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adm_pol_08
adm_pol_09
adm_pol_10
road_lin_macro B ’
Line Road nefwork
road_lin_micro
transportation inter_pnt_macro ) City Engineer
— Paint Intersection
Inter_pnt_micro
road_map_index Poly Road map index
rope 0l Pal Prope lot
property property_p y _ perty p Valuation Section
valuation_map_index Poly Valuation map index :
water_lin Line Water network
chamber_pnt - 1 Pont Water facilities '
water Water and Sewer Company
meter_pnt Point Water meter
water_map_index Poly Water map index
sewage_lin Line Sewer network
sewage manhole_pnt Point Manhole Water and Sewer Company
sewer_map_index Poly Sewer map index
educafion education_pnt Point Edu facilities Education
medical _medical_pnt Point Med facilities Public Health
social social_pnt Paint Social facilities Social Services & Housing
. veg_pol Poly }
vegetation - Vegetation Survey of Kenya:
) : veg_pnt Point . .
wet pol Poly
wetland Waters . Survey of Kenya
wet_lin Line
landuse land_pol . Poly Landuse City Planning

.Table 2.10 Appointment of Responsibilities

[Backup]
It is the most basic yet definite way to back up data in order to recover from un-recoverable
corruption on database. Since several different levels of database are created, custodians for cach

data group must be clearly identified and their responsibility must be well recognized by all.

1. Master GeoDatabase

Responsible personnel: Data and System Administrators

Frequency of backing up:-Every 6 months

"Back up media: CD-ROM labeled by the date of backup

Storage: Steel cabinet equippéd with a lock

Backup records: Documented in a simple table showing the detail of backup history (Date, Executor, Remarks)
Physical location of backups for NOW: GIS center where the equipment will be housed in.
Physical location of backups in FUTURE: GIS Unit at Computer Section where all database and
administrative/management tasks will be centralized.

2, EDITED GeoDatabase
Responsible personnel: Two Data Editors per department
Frequency of backing up: Everyday
" Back up media: CD-ROM
Storage: Steel cabinet equipped with a lock
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Physical location of backups for NOW: GIS center where the JICA donated equibm;:nt will be housed in.
Physical location of backups in FUTURE:DGIS Unit at Computer Section where all of the database and

administrative/management tasks will be centralized. (&Each department of NCC where any kind of data editing

may occur by client PCs.

3. Working GeoDatabase
Responsible personnel: Each Data Editors
Frequency of backing up: On each editor’s choice
Back up media: On each editor’s choice
Storage: On each editor’s choice

Physical location of backups: Each department of NCC where any kind of data editing may occur by client PCs.

[Data Security] _
The system is designed in order to suit the current IT environment at NCC (computers not networked
stand-alone GIS hardware and software for the time being). However in order to increase the
security of the system, consideration has to be given fo the following issues.
+ Physical settings _
Lock on the entrance door of the GIS center (GIS center)
Lock on the steel cabinet where master database is stored (GIS center)
Lock on where the license hardware key is put (Glé center)
- Login settings
- Password request when logging in the GIS server computer (GIS center)
Password request when updating master database (GIS center)
Password request when updating EDITED database with working database (Each department)
Password request when editing working database (Each department)
. Soﬁware settings
Password requested when opening master database ﬁ'om its backup CD-ROM (GIS center)
Anti-virus protection (All locations) .
2) System Operation :
Asis described in the previoﬁé section, the model system maintains several levels of database so that
data integrity shall be secured. In relation to this, users should also be grouped by their responsibility
and data accessibility. The followings describe roles of administrators, editors, and viewers of the
data and system. Considering the condition of available hardware / software / human resource at
NCC, details at 1* STAGE and FUTURE perspectives are discussed in the followings. Below
illustrates how the system should be opérated at NCC.

[Systemn Operation Diagram]
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Figure 2.10 -Systém Operation Diagram
[User Responsibility]
v" Data and system administrator ( at most 2 personnel)
The task is
to ensure security of GIS equipment, software, and other supplies,
DATA ADMIN

to administrate user privilege of each user,
to start up and shut down the server computer where GIS software and database is installed,
to document the history of startups and shutdowns of the GIS server computer,

to monitor uses of software, database, equipment, and other office supplies (paper, cartridge),
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to back up Master GeoDatabase in back-up media (CD-ROM) in every 6 months,

to document back up records in a simple table showing the detail of backup history (Date,
Execufor, Remarks etc.)
to recover data and system when necessary,

to assist GIS and computer users

AT 1" STAGE FUTURE
Appropriate Two trainees who attended the GIS training | Two full time IT specialists employed by NCC
personnel with JICA study team '

v" Privileged data editor ( at most 2 personnel per department)
The task is EDITOR

to extract a portion or all of the EDITED GeoDatabase and creatc Working GeoDatabase for
carrying out various editing, analysis, and data processing at each department of NCC,

to verify all the changes on Working GeoDatabase made by regular data editors in order to
ensure data quality,

to update EDITED GeoDatabase with Working GeoDatabase edited by regular data editors,

to backup EDITED GeoDatabase everyday in back-up media (CD-ROM)

to start up or shut down the server computer when Data and System A dministrator is absent

to train and assist regular data editors with GIS technical issues

to carry out query, analysis, and output of the result

AT 17 STAGE ' FUTURE
Appropriate - | Two trainees per department who joined JICA | Two of the well trained personnel per department
personnel GIS training courses

v" Regular data editor : : _
The task is - , : ;

to edit Working GeoDatabase - R@ AR
toc out query, analysis, and output of the result
arty out quety, ana’ysis, £ EDITOR -
to assist data viewers _ D
AT 1" STAGE ' FUTURE _
Appropriate All the trainees from each department who All the well trained personnel from each
personnel Joined JICA GIS training courses department
. ’ v R
v"  Data viewer : (VIE LY) !
The task is : :
to view EDITED GeoDatabase and perform query, analysis, and output for their own purposes |
AT 1" STAGE ~ [ FUTURE ' :
* Appropriate Al the personnel interested in GIS at NCC Ali the personnel interested in and nced GIS at
personnel ’ NCC, the citizen, and the others
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The investment in data development is the heaviest and generally accounts for 70-80 % of the

total initial cost. The cost of hardware and software is falling but is still are very expensive in Kenya,

Also the cost for human resources is not negligible. The groups of investment cost are shown as

below (Figure 2.11).

Cost of GIS Construction /

Maintenance

—
HUMAN

HARDWARE | | soFtwaRE | [ pataBase | | mesoucEs

« Cotmputer - 08§ . Asscssment

= Plotter « CAD, DBMS + Planning

- Printer - Basic sollware " Basc map dala - System design

- Digitizer ~ Management system { * Thematic data } <  Traiting

* Network cquipment - Communication soflware - Operation

*+ Computer Supply + Management

Initial Investment

Equipment

Development

Introduction

System Database Design

Training

Consiruction

Maintenance

Equipment

Version-up

Supply

Maintenance /

Version up

Training

System Database

Update Operation

Management

Figure 211 Groups of Investment Cost for GIS

In regard to maintenance cost, it is generally said that the cost of upgrading hardware and

software is 5 % of the initial investment. On the other hand, the maintenance cost of the database is

totally different, ranging from a few percent of the initial investment to the total replacement.

As with NCC, the current situation is that a minimurm set of hardware and software, databaée, and

system is installed and 10 personnel received the GIS training, which means a long way is still ahead

and the jnitial investment is yet to be made.
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‘1) Cost estimates

. Table2.11 Estimate of hardware maintenance cost
[Hardware maintenance cost]
. . (Based on the 2-6% of the cost of purchase)
It is a worldwide trend that the rate of hardware

) ] Lo Hardware 2% 6%

is dropping, however it is necessary to annually Scanner 23200 69.600

allocate the budget of 2-6% of the initial cost of | Plotter 43,050 86,100
urchase in order to maintain the equipment at SIS Warkstation 3,150 6,300

P quip TOTAL (Ksh) 69,400 | 162,000

minimum. Table 2.11 shows the maintenance cost of
the provided equipment in case of the purchase of equipment of the same performance: level in Japan,
The local cost in Kenya must be confirmed, but it is calculated that 69,400Ksh to 162,000Ksh may

be annually necessary for maintaining the provided equipment.

[Software maintenance cost]

Other than GIS, there are many types of software that should be maintained such as Windows,
Microsoft Office, antivirus sofiware, etc. Fortunately other than GIS software, it is possible to.
download patch and upgrade programs from the internet at no cost. Regarding GIS software, there is
most likely to be a charge

ESRI Inc. charges for the maintenance contract from the second year of the purchase in order for
them to upgrade the software and provide technical support. The contract is made annually and
should be continuous. Table 2.12 shows an estimate of the maintenance cost offered by the ESRI
represenfative in Kenya (Qakar Services_Ltd.). Based on this, it is required for NCC to allocate
371,200Ksh annually for the maintenance cost of the GIS software.

Table2.12 Estimate of maintenance cost of GIS licenses for July 7, 2004 to July 6", 2005

Description Qnt Unit Price Total

Primary Maintenance on Arcinfo Floating License 1 Ksh 240,000 Ksh 240,000

Primary Maintenance on ArcGIS 3D Analyst Concument Use License 1 Ksh 40,000 Ksh 40,000

Primary Maintenance on ArcGIS Spatlal Analyst Concurrent Use License 1 Ksh 40,000 Ksh 40,000
, VAT 16% 51,200 ]

TOTAL(Ksh) 371.200

[Database development cost]

Figure 2.13 shows the estimated man—hburs for the proposed database-expansion described as
priority project in 2.2.1. This estimation is made based on the experience of developing a similar
GIS database of the model system done by the study team and only for the workloéd of GIS data
entry. In the complete work flow of GIS database construction, there are more processes as shown in
Figure 2.12 and this estimation is made just for those highlighted blue in the figure. It is assurned to
require almost the same amount of work to collect data, create the base maps for (iata entry and

create the attribute inventories.
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Table2.13 Estimate of cost for expanding GIS database

Madel Type Atiribute Field A: Area BWork days  C: Cost D:TOTAL E H
Cada |Property pol Polygen|ALL Expand the area (spatialattr, 90 120 60000 6|20
Term of Lease |input additional attributes 105 35 17500 71 5
CommencemerfInput additional attributes 105 35 17500 7] 5
Planning_zones PolygonjALL Input additional layers (spatial€attr) 105 : 21 10500 71 3
Qutdoor_advertizementdPoint |ALL Input additional layers (spatial&atir) 105 35 17500 1230001 7| 5
[Road [Road_lin_macro Line JALL [Expand the area (spatilGattr) 365 513 256667 26 | 20,
MaxVol |Input additional attributes 400 267 133333 27 110
mcost_est {Input additional attributes 400 53 26667 27| 2
mcost_act |nput additional attributes 400 53 26667 27| 2
Street_Lighting Foint |ALL Input additional layers {spatialiattr) 200 713 106667 | 550000827 | 6
Waiter_lin Line_ [ALL Expand the area (spatiaattr) 573 764 382000 Iéﬁ'z_o
Nodes Point  JALL Input additional layers {spatial&attr} 588 314 156800 53838000 39 ] §
Sewer_tin Tine  [ALL Expand the area (spatialiatts) 300 521 260667 26 | 20}
Pipe_surr Input additional attributes 376 201 100267 25] 8
Manhole_pnt Point  |Design Input additional attributes - - 376 201 100267 461200525 | 8
A: Additional data coverage (km?) .
B: Necessary work days (days ; in case a single aperator docs the work}) As refercnce
C: Personnel cost (Ksh 3 multiplying B days'and 500 Ksh assuming 500ksh per day ~ E: Additional area s XX times as large as 15km®
is the average operator cast at NCC) F: Work days need to complete similar data develapment of the size of 15km2 by the JICA study
DITOTAL (Ksh 3 totad cost per madel) - team  (days ; in casc a single operator does the work)
26
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Data collection

v ,
::> Create base maps |:>

for data entry
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Create attribuie
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Create spatial data ,:I'> g

Link spatial data

and attributes

v Se—
Complete spatial data » GIS database |-
and attribute data entry :

Figure2.12 Work flow of GIS database development

[Human resources cbst]

The technical skills and. fields are different from each implementation stage of GIS and
consequently the cost of human resources varies. Generally speaking, when the local authority fully
infroduces GIS, it is common to engage with a private consulting company to plan, design, and
construct the system and dataBase in the beginning.

As for NCC, it is proposed to expand the model system as the first stage (shown in the figure 2.2)
by 'using the provided equipment with the initiative of the trainees who received the GIS technical

e

transfer training. The aim is to further develop the database and the fanctions by the own effort of
the NCC personnel, The mos’-;. important part of this stage is to make as many NCC staffs as possible
aware that GIS is a practical tool to assist their works and effective service delivery and lead them to
develop the work specific GIS which meets specific needs of the departmental duties. After
completing the fist stage, now NCC personnel will be able to analyze the users’ needs and
adequately inéorporate them into designing the data specification.

The provided equipment may not be enough if as many as NCC personnel as possible will be
trained. In this case, it is proposed to utilize the African Institute for Capacity Development
(AICAD) GIS facility. From the experience of the study team using their GIS lab, it is ideal for
training and data development since it has 10 ArcGIS licenses with a full set of extension modules
and networking environment. Table 2.14 shows the rate of the use of GIS computer lab at AICAD.
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Table2.14 AICAD Rates for GIS computer lab( Aug 2004)

Facility Facility Description Remarks Rate Per Day

Computer Lab Desktop top computer: PACKAGE Only for computer use 700
PER PERSON

ArcGIS: PACKAGE PER PERSON Only for ArcGIS license use 3,500

| TOTAL (Ksh) 4,200

The benefit of using AICAD’s computer lab is not only for the training but also to maximize the
work efficiency to expand the database of the model system with the maximum 10 trainees /
operators. Any of the trainees who participated in the technical transfer training can be a trainer now.
Itis expécted tﬁat a few personnel should be trained as GIS data operator from the departments that
are appointed to be responsible for maintaining the database. If 10 personnel are trained and engaged
in the data entry for two weeks, the cost of using AICAD GIS computer lab will be 420,000Ksh,
which is equivalent to completing 100 person / day of data entry.

2) Secure financial resources _
To summarize the above estiniates, the approximate cost to maintain GIS at NCC after the
completion of the project is as follows.
[Hardware maintenance cost] - 162,000Ksh .
[Software maintenance cost] 371,000Ksh .
[Database development cost] 3,346 (person/day). = approx. 1,673,000 Ksh

[Human resources cost] 420,000Ksh (10 personnel engaged for 2 weeks at AICAD )

It will not be easy for NCC to mange raising the budget for those costs in view of the recent
financial status. It is essential to consider it as a prior investment that will improve work efficiency
and service provision, manage to collect more revenues, and eventually improve financial status of
NCC. With full understanding and united motivation, the budget should be allocated to cover the
costs for GIS related activities.

A brief suggestion to raise the needed budget is as follows.

(DProvide small services to the départment of NCC using GIS and generate revenue

Uéing the provided scanner, scan the paper maps and create a library of the map images. Plot the
scanned image of the maps with the plotter on demand and collect small revenues. In this way, it
may cost less than making large size copies at the copy shops, which reduces the expense of the
departments of NCC. Also, the revenue can be used for operating and maintaining the GIS Center. -
The followings are some examples of services that the GIS Center can provide to the other
departments.
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» Map scanning and large size printing
» Creating thematic maps

¢ Information search and creating report

®@Collect small budget from the respective departments

The GIS model system was designed to be as versatile as possible and be utilized by mﬁny
departments. Also, GIS enables us to perform information search and map creation that is not
possible with paper maps. It is proposed that this common resource with full potential needs to be
carefully maintained and expanded by the assistance of the departments that share these visions. The
database and system developed jointly with the departments should be shared and utilized for their

OWN purposes.

@Allocate budget to the GIS Center as one of the indirect departments

As is the case with the Cbmputer Section in the City Treasurer department, it is proposed to NCC
to allocate budget for the maintenance and operation of the GIS Center. As the legitimate reason, it
is important to quantitatively analyze and clarify the benefit of having the GIS Center such as
improved efficiency, reduction of expenses, reduction of labor cost, etc. By referring to the
description of the establishment of work specific GIS in the second stage in 2.1.2, it is strongly
recommended that NCC estimates the benefits expected to gain by the use of GIS quantitatively.
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