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Kenya Geodetic Reference Network: Background

Å Before 1950, nearly all triangulation networks in

Kenyawere basedon the Cassini-Soldnerprojection;

hence the cadastral surveys in Kenya were also

basedon thissystem.

Å The East African War System of coordinates was

introduced as a military system in 1940 for East

Africa - British Commonwealth territories. This

systemwas based on Clarke1880ellipsoid and the

TransverseMercatorprojectionwith 5-degreezones

Å TheUTMsystemwasintroduced in Kenyain 1950by

the Directorate of OverseasSurvey(D.O.S) - Clarke

1880 spheroid; the unit of measurement was the

internationalmeter.

Å The surveyof Kenyahas made an effort to convert

all points to thiscoordinatesystem.



Kenya Geodetic Reference Network: The Problem

Å Thecurrent geodetic referenceframe in the country

isdisjointedand not uniform.

Å Some of the old triangulation pillars have been

vandalized.

Å Existing Cadastral Survey records are in different

coordinate systems i.e. Cassini Soldner, The East

African War System, UTM Arc 1960 Datum

Coordinatesand in somecaseslocalcoordinates.

Å Thehorizontaland Verticaldatumsare different

Å There is no link between the KENREFZero order

Network Pillars,SoK Tier 3 CORSand the legacy

networkto facilitatethe useof legacydata.



ADOS - > AFREF

Å The concept of a unified African reference frame

was recognized in the 1980 s

Å The African Doppler Survey (ADOS ) project

was intended to provide the frame . The ADOS

project ended in 1986 without fully achieving its

objectives .

Å The African Geodetic Reference Frame (AFREF)

was conceived to unify the patchwork of

geodetic reference frames and vertical datums

in the 54 countries in Africa

Å In 2005 there were just 15 IGS -approved

stations in Africa (AFREF)

Å There are more than seventy (70 ) permanent

stations in Africa that submit real time data to

the AFREF Operational Data Center (ODC)

located in the Chief Directorate of National

Geospatial Information, Republic of South Africa

Source: http://www.afrefdata.org/

http://www.afrefdata.org/


Africa Geodetic Reference Network -> KENREF

Å The AFREF Operational Data Centre (ODC)

was established in 2009 to process data from

AFREF CORS.

Å By 2015 there were approximately 65

stations contributing data to the ODC.

Å The results of 14 days of measurements at

50 AFREF CORS stations were processed into

an initial reference frame for ITRF 2008

Epoch 2012 Day 340 23 h 59 s (GPS Week

1717 ) in December 2012 .

Å The resulting coordinates are available on the

AFREF ODC: ftp .afrefdata .org

Å AFREF Challenges : Funding, Political buy - in

ftp://ftp.afrefdata.org/


Kenya Geodetic Reference Network: KENREF

Å The modernization of the National Geodetic

Reference Frame (KENREF) was designed to

include :

Å Zero Order Geodetic Network consisting of

twenty five (25 ) reference stations

approximately 200 km apart and

Å First Order Geodetic Network consisting of

seventy five (75 ) reference stations

approximately 70 km apart .

Å Based on the two networks, a Continuous

Operating Reference Stations (CORS) Network

would progressively be set up with its control

center based in Nairobi .
EldamaRavine Pillar (KENREF Zero Order)



Kenya Geodetic Reference Network: CORS

Å Development of CORS System in Kenya started

in the year 2010 with the construction of the

eighteen (18 ) Zero order Network Station Pillars .

This was a partnership between the Ministry of

Lands and Physical Planning and the Swedish

Government .

Å The observation campaign was carried out in

November 2012 .

Å Computations were then done to realize the

Kenya Geodetic Reference Frame (KENREF)

System aligned to ITRF 2008 /IGb 08 . (The

results have not been officially published ) .
18 Zero Order CORS Stations



Kenya Geodetic Reference Network: CORS Status

Å The CORSstation installationand

setupin Kenyais dividedinto two.

Namely:

Å Tier2 (KENREF); and

Å Tier3 (Rooftop)CORS



Kenya Geodetic Reference Network: SoKTier 3 CORS

Bondo

Chuka

Eldoret

Eldama Ravine

Kajiado

Kibwezi

Kisumu

Kitui

Kilifi

Kericho

Kwale

Machakos

Migori

Murangôa

Nakuru

Narok

Naivasha

Nairobi

Nyeri

Wundanyi

20 Currently Installed Tier 3 CORS

Å The project is currently in the final
stages of software configuration to
enable streaming of RTK network
solution corrections as well as
static data .

Å Inadequate information on the
stability of the buildings on which
the CORS were mounted



Kenya Geodetic Reference Network: Private CORS

1) KPLC CORS ï15 Stations ïTrimble

2) Measurement Systems CORS ï15 Stations -

ComNav

3) OAKAR SERVICES ï1 Station (Nairobi)

4) OPTRON CORS ï1 Station (Nairobi) - Trimble

5) GEOID CORS ï1 Station (Nairobi) - Kolida

6) AGLCORS by Africa Geonetworks Limited ï6 

Stations ïCHC ï(Nairobi, Naivasha , Makuyu , 

Eldoret , Mariakani and Kisii .)

7) KRTKNET by Jospam Solutions ï3 Stations 

(Kiambu , Machakos and Kitui )

KPLC CORS have NOT been integrated with the legacy geodetic Network



Kenya Geodetic Reference Network: Private CORS

Measurement Systems

Limited CORSNetwork

hasbeenintegratedwith

the legacy geodetic

Network




