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1 INTRODUCTION AND METHOD 

This report is prepared within the World Bank’s ESMAP project: Renewable Energy Mapping: Solar Zambia. 
Phase 2 of the project is dedicated to monitoring of solar and meteorological parameters for at minimum two 
years. The measured data are to be used for validation of solar and meteorological models and for improved 
understanding of solar resources and climate in the region. 

The objective of this report is to provide a long list of potential solar measuring sites in Zambia and proposed set 
of instruments. This report also ranks the sites, according to our findings, to contribute to the information-based 
decision making.  

1.1 Site identification methodology 

Selection of candidate sites is the outcome of the methodology, which is based on four steps: 

 Identification of climate regions in Zambia to understand geographical differences of Zambia 

 Identification of areas not suitable for deployment of solar measuring stations 

 Compilation of a long list of sites based on localisation criteria. Categorization of each site into Tier 1 
and 2 category, description of instruments and equipment to be deployed for each category 

 Preliminary proposal of short-listed sites. The long list and preliminary short-list will serve to decision 
makers for negotiation and taking final decision about the set-up of the solar measuring network.  

The report is accompanied with analytical maps and criteria-supported arguments resulting in synthetic 
indicators and identification of long list and preliminary proposal for a short-list of candidate sites. 

Based on the selection procedure we have identified 21 potential sites that are suitable for installation of Tier 1 
and Tier 2 solar resource measuring instruments. In the report we characterize 11 of them in a detail. At this 
subset of sites managed by ZARI and UNZA, there is located a meteorological station with some instrumentation 
and personnel. The long-listed sites represent all solar climatic regions of Zambia. Solar climate differences of 
Zambia are discussed in Chapter 2.  

From the regional perspective, suitable areas for deployment of solar measuring sites should be 

geographically representative, i.e. should represent in a wider range, certain type of climate, where solar 
resource, terrain, air temperature and land use are similar and not changing abruptly. We also identify exclusion 
areas, where installation of stations may need special attention (mining, large industrial or urban areas) or 

where it is not recommended (fast changing terrain and landscape). 

From the local perspective, there are several additional localisation criteria for identification of the most suitable 

sites, such as existence of similar meteorological stations, accessibility, availability of personnel for maintenance 
and cleaning, security, sustainability of running the measurement campaign in a long term, acceptance/interest 
of the present land owner, and other economical and logistical criteria.  

1.2 Long list of candidate sites 

Long list of candidate sites includes the following information: 

 Name and geographical coordinates 

 Proposed categorization (Tier 1 or Tier 2)  

 Description of site and its surroundings, security 

 Ranking of suitability from the point of view of need for obtaining validation data.  

Quality and reliability of measuring campaign is one of the most important criteria taken into account. The sites 
on the long list are described in details in Chapter 3.  
  



ESMAP Solar Resource Mapping for Zambia  
Identification of Candidate Sites for Solar Measuring Stations 

 

 

 
 
 page 6 of 76 

 

Sites are evaluated based on the following criteria: 

 Space availability 

 Characteristics of land surface and local terrain 

 Obstruction by the objects in vicinity 

 Sources of air pollution (mining, roads, industry) 

 Reflections of light sources 

 Threat of flooding 

 Available GSM network 

 Security issues (possible vandalism) 

 Special security measures required 

 Accessibility (road network, airport) 

 Electricity available 

 Land use permit 

 Operational permit 

 Environmental permit required 

In the process of site identification we tried to find a synergy with already on-going similar activities. 

To ensure viability of the project, regular maintenance and cleaning is inevitable precondition to achieve reliable 
validation data sets. From this perspective, hosts who are interested to acquire measurements for their research 
or professional purposes (during and after measurement campaign) create the priority group of potential hosts.  

1.3 Short list of candidate sites 

In the report we rank long list of sites according to the above-mentioned criteria. Ranking from 1 to 5 (1 = not 
suitable and 5 = excellent) was attributed to each site, based on its suitability to host the station. This ranking 
ignored proximity to adjacent sites, i.e. two sites close to each other could both get a 5. Next, the sites were 
selected based on their geographic distribution and ranking. 

From the operational and logistical point of view, list of future hosts of measurement station should be limited to 
2 or 3. Based on the site ranking, we propose six out of long-listed sites as good candidates for deployment of 
solar measuring stations.  

At this point we should underline, that correct measurement routine during two years campaign is as important 
as selection of suitable location based on regional and local criteria. As the ESMAP mission is to attract industry 
to invest in solar energy, we consider as appropriate to locate one or two of measurement stations close to 
Lusaka and to locate one at the University for research and academic purposes, as well as for presentations and 
transfer of know-how among the community of stakeholders, especially investors and developers. 

These aspects of project deployment and implications for Phase 2 are discussed in Chapter 4. 
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2 CLASSIFICATION OF SOLAR CLIMATE IN ZAMBIA 

2.1 Solar climate zones and suitable areas 

Figs. 2.1 to 2.6 show key geographical characteristics used for developing a synthetic solar climate map. The 
most important factors to consider for the solar climate classification are solar resource, temperature, rainfall and 
terrain, namely: 

 Yearly average of global horizontal irradiation 

 Yearly average of direct normal irradiation 

 Yearly average of air temperature 

 Yearly average of rainfall 

 Terrain elevation 

 Terrain slope. 

The resulting map of solar climate zones (Figure 2.7) helps to understand geographic differences of Zambia with 
respect to solar power generation potential. The reason of delineation of solar climate zones was to cover (if 
possible) by solar measuring stations all regions, which indicate certain specific geographical features of 
Zambia. This work is only indicative and it does not aim to provide full and exhausting analysis.  

Two criteria for identifying suitable areas are: 

 Representing wider territory by specific set of basic  solar climate and geographical variables 

 Homogeneous (monotonous landscape), ideally over an area covered by several grid cells of 
atmospheric and satellite data. 

 

Presuming continuation of measurements for a period longer than two years, and use of instruments to measure 
not only solar resource but also other meteorological data, access to infrastructure, nearby urbanisation and 
involvement of research and educational institutions is considered as advantage in the ranking of candidate sites 
(as shown in Table 3.2). 
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Figure 2.1: Yearly average of global horizontal irradiation 
 

 

Figure 2.2: Yearly average of direct normal irradiation 
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Figure 2.3: Terrain elevation 
 

 

Figure 2.4: Terrain slope  
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Figure 2.5: Yearly average of air temperature  
 

 

Figure 2.6: Yearly average of rainfall 
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Figure 2.7: Solar climate zones of Zambia – indicative classification 

 

From the viewpoint of the geographical representativeness, we recognize four main regions. Three of them are 
suitable for installation of measurement stations, as they are relatively homogenous (humid Northern region, 
Central plateau region and the Valley region). Mountains with rapidly changing terrain and heterogeneous and 
fast changing meteorological conditions are not suitable for installing the solar measuring stations.  
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2.2 Exclusion areas 

One of the requirements of two years measurement campaign is to receive high quality, continuous data sets 
that can be used for satellite data validation and regional adaptation of the solar model. To achieve this some 
areas have limitations in terms of deployment of solar measuring stations. 

When considering deploying solar measuring stations, some areas should be preferably excluded, e.g. those in 
proximity to large-scale industrial and mining activities, in a contact to large-scale agriculture, or in busy urban 
areas (Figure 2.8). We also propose not to deploy solar measuring stations in areas with rapidly changing terrain 
and landscape (e.g. occasionally flooded wetlands). 

Solar measuring stations should be preferably not installed in areas that are difficult to access, remote, 
uninhabited, lacking transport infrastructure, and where adequate security cannot be achieved. 

 

Figure 2.8: Mining areas, rough terrain and larger urbanisation in Zambia 
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3 CANDIDATE SITES 

3.1 Long list of sites 

Long listed sites are ranked based on the following principles: 

 Solar measuring stations should (where possible) represent the identified solar climate regions 

 For fast access, sites should be at the reasonable distance from main roads and airports 

 Sites should be located in a secure environment with the presence of personnel, so that non-
interrupted and high quality data can be obtained (cleaned instruments, broken ones replaced in a 
short period of time) 

 Sites should be in a reasonable distance away from sources of dust and dirt. 

Overview of long listed sites is shown in Figure 3.1, Table 3.1 and Table 3.2. Ranking criteria applied to first 11 
sites can be seen in Table 3.3. 

 

Figure 3.1: Position of the long-listed candidate sites in Zambia 
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To find a synergy with existing initiatives and effort, we identified the sites within three suitable entities: 

 University of Zambia in Lusaka: School of Agriculture (UNZA AGRI) operates meteo site in their 

premises and they have expressed strong interest in being involved in exercise of accurate monitoring 
of solar and meteo parameters as such data play a vital role in the development of academic program. 
http://www.unza.zm/schools/agriculturalsciences/  

 Zambia Agriculture Research Institute (ZARI) has  located meteo monitoring stations with basic 

meteorological instruments at 10 research sites across Zambia http://www.zari.gov.zm/   

 Zambia Meteorological Department (ZMD) plays crucial role as they manage 8 out of 10 ZARI meteo 

sites and their activities are closely interlinked. 

 SASSCAL network is active in the region. Among the objectives of SASSCAL (Southern African 

Science Service Centre for Climate Change and Adaptive Land Management), the joint initiative of 
Germany and countries of Southern Africa, is to conduct problem-oriented research in the area of 
adaptation to climate and change and sustainable land management. Part of the initiative is operation 
of automated meteorological stations. 
http://www.sasscalweathernet.org/  

 

Table 3.1: Long list of sites – position 

ID Site name Organisation Closest town Province Latitude Longitude Elevation 

          [°] [°] [metres] 

1 University of Zambia, 
School of Agri. Sciences 
UNZA AGRI 

UNZA Lusaka Lusaka -15.3950 28.3371 1262 

2 Chilanga ZARI/ZMD Lusaka Lusaka -15.5483 28.2482 1224 

3 Kabwe ZARI/ZMD Kabwe Central -14.3952 28.4944 1178 

4 Nanga ZARI/ZMD Mazabuka Southern -15.7772 27.9214 984 

5 Mochipapa ZARI/ZMD Choma Southern -16.8382 27.0703 1282 

6 Msekera ZARI/ZMD Chipata Eastern -13.6461 32.5631 1027 

7 Longe ZARI Kaoma Western -14.8397 24.9319 1167 

8 Misamfu ZARI/ZMD Kasama Northern -10.1726 31.2231 1382 

9 Mansa ZARI/ZMD Mansa Luapula -11.2387 28.9530 1236 

10 Copperbelt ZARI/ZMD Mufulira Copperbelt -12.6142 28.1475 1226 

11 Mutanda ZARI Solwezi North-west -12.4236 26.2153 1317 

12 Kabwe Mulungushi SASSCAL Kabwe Central -14.2926 28.5663 1143 

13 Kalabo SASSCAL Kalabo Western -14.9890 22.6818 1030 

14 Kasempa SASSCAL Kasempa North-
western 

-13.4570 25.8337 1240 

15 Lusaka, Int. airport SASSCAL Lusaka Lusaka -15.3193 28.4405 1146 

16 University of Zambia, 
School of Nat. Sciences 
UNZA GEO 

SASSCAL Lusaka Lusaka -15.3912 28.3320 1259 

17 Mwinilunga SASSCAL Mwinilunga North-
western 

-11.7400 24.4310 1368 

18 Samfya SASSCAL Samfya Luapula -11.3712 29.5606 1197 

19 Serenje SASSCAL Serenje Central -13.2267 30.2151 1390 

20 Sesheke SASSCAL Sesheke Western -17.4711 24.3013 953 

21 Zambezi SASSCAL Zambezi North-
western 

-13.5337 23.1079 1077 

 
  

http://www.unza.zm/schools/agriculturalsciences/
http://www.zari.gov.zm/
http://www.sasscalweathernet.org/
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Table 3.2: Long list of sites – characteristics 

ID Site name Owner Existing meteo 
station 

Personnel 
on site 

Disadvantages Individual rank 
out of 5* 

1 University of Zambia, 
School of Agri. Sci. 
UNZA AGRI 

School of Agri. 
Sci. 

Manual Yes On the edge of 
Lusaka 

5 

2 Chilanga ZARI/ZMD Manual Yes Near site 1 3.5 

3 Kabwe ZARI/ZMD Manual Yes Near Lusaka 3.5 

4 Nanga ZARI/ZMD Manual Yes Near Lusaka 4 

5 Mochipapa ZARI/ZMD Manual Yes Far from airport 4 

6 Msekera ZARI/ZMD Manual Yes Near Malawi 3 

7 Longe ZARI Manual Yes Far from airport 4.5 

8 Misamfu ZARI/ZMD Manual Yes Close to site 9 3.5 

9 Mansa ZARI/ZMD Manual Yes Near DRC 3 

10 Copperbelt ZARI/ZMD Manual Yes Close to site 11 3 

11 Mutanda ZARI Manual Yes Close to site 10 3 

12 Kabwe Mulungushi SASSCAL Automated N / A N / A 2 

13 Kalabo SASSCAL Automated N / A N / A 2 

14 Kasempa SASSCAL Automated N / A N / A 2 

15 Lusaka, Int. Airport SASSCAL Automated N / A N / A 2 

16 University of Zambia, 
School of Nat. Sciences 
UNZA GEO 

SASSCAL Automated N / A N / A 2 

17 Mwinilunga SASSCAL Automated N / A N / A 2 

18 Samfya SASSCAL Automated N / A N / A 2 

19 Serenje SASSCAL Automated N / A N / A 2 

20 Sesheke SASSCAL Automated N / A N / A 2 

21 Zambezi SASSCAL Automated N / A N / A 2 

*Only taking the site attributes into account - location relative to other sites is not considered 
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Table 3.3: Ranking of long-listed sites 

ID Site name Access Host Person 
on site 

Shading Other (note) Rank  
out of 5 

1 UNZA AGRI 1 1 1 1 1 Collaboration with University 5 

2 Chilanga 1 1 1 0 0.5 ZARI HQ 3.5 

3 Kabwe 1 1 1 0.5 0 No particular other benefits 3.5 

4 Nanga 0.75 1 1 1 0.25 
 

4 

5 Mochipapa 1 1 1 1 0 No particular other benefits 4 

6 Msekera 0.5 1 1 0.5 0 No particular other benefits 3 

7 Longe 0.5 1 1 1 1 
They are in great need of a 
meteorological station 

4.5 

8 Misamfu 0.5 1 1 1 0 
 

3.5 

9 Mansa 0.5 1 1 0.5 0 Close to unstable part of DRC 3 

10 Copperbelt 0.5 1 1 0.5 0 
 

3 

11 Mutanda 0.5 1 1 0.5 0 

 

3 

 

 

Ranking criteria: 

 
Access  0 Difficult access (poor road) or exceptional far drive due to lack of airport  
  0.5 At least 5 hour drive      
  1 Good and easy access less than 5 hours     
 
Host  0 Host is not interested      
  0.5 Host partially interested      

  1 Host very keen to host station and/or in need of a station, willing to continue  
   after 2 years 

  
Cleaning 0 No permanent staff available for cleaning     
person  0.5 Part-time person available for cleaning     
  1 Permanent staff available for cleaning     
 
Shading  0 The area is affected by shading     

0.5 Some shading but limited and acceptable     
  1 Open site in general  
     
Other  Other considerations on the site      
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3.2 Tier 1 and Tier 2 stations and instrumentation 

All the stations will use the same type of data logger (Campbell Scientific CR1000). This data logger will enable 
additional sensors to be added at a later stage (e.g. soil temperature and moisture, leaf wetness, etc.). The 
stations will be assembled in such a way that it is reconfigurable. 

All stations will be powered by a PV-battery system and data will be downloaded via a cellular-modem. 

 

Table 3.4: Auxiliary equipment to be installed on the meteo stations  

Equipment Meteo station 

Tier 1 Tier 2 

2-axis Solar Tracker SOLYS2, GPS controlled with sun sensor x - 

Data logger with memory for storing at least 3 months of data x x 

GPRS Modem x x 

PV panel, battery, charge regulator x x 

Weather proof cabinet x x 

Lightning protection kit x x 

Height of wind mast 10 m 3 m 

Mounting material, casing, cabling & other accessories x x 

 

Table 3.5: Instruments for Tier 1 solar measuring station 

Instrument Parameter Technical specifications 

    Range Accuracy 
Response 

Time 
Height 

Thermopile Pyranometer 
(Secondary Std.) 

Global Horizontal 
Irradiance (GHI) 

0.3 - 2.8 µm,  
 -40 to +80°C 

<2% daily 
uncertainty 

≤ 5s - 

Thermopile Pyranometer 
(Secondary Std.) 

Diffuse Horizontal 
Irradiance (DIF) 

0.3 - 2.8 µm,  
 -40 to +80°C 

<2% daily 
uncertainty 

≤ 5s - 

Thermopile Pyrheliometer 
(First class) 

Direct Normal 
Irradiance (DNI) 

0.2 - 4 µm,  
 -40 to +80°C 

<1% daily 
uncertainty 

≤ 5s - 

Ambient Temperature and 
Relative Humidity  

Air Temperature -40° to +60°C ±0.6°C - 2 m 

Relative Humidity 0 – 100% 
0° to +40°C:  
±3% (0-90%) 

±5% (90-100%) 
- 2 m 

Pressure Sensor Barometric Pressure 
500...1100 

hPa 

±0.3 mb @ +20°C 
(±0.6 mb @ 0° to 

40°C) 
500 ms 1 m 

Anemometer Wind Speed 0 – 100 m/s  ±0.3 m/s - 10 m 

Wind Vane Wind Direction 0 - 360° ±5° - 10 m 

Rain Gauge Rain   1%   - 
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Table 3.6: Instruments for Tier 2 solar measuring station 

Instrument Parameter Technical specifications 

    Range Accuracy 
Response 

Time 
Height 

Thermopile Pyranometer 
(Secondary Std.) 

Global Horizontal 
Irradiance (GHI) 

0.3 - 2.8 µm,  
 -40 to +80°C 

<2% daily uncertainty ≤ 5s - 

Rotating Shadowband 
Radiometer 

GHI, DHI, DNI 
0.3 - 1.1 µm, 
-40 to + 80°C 

<5%  for daily values 10µs - 

Ambient Temperature 
and Relative Humidity  

Air Temperature -40° to +60°C ±0.6°C - 2 m 

Relative Humidity 0 – 100% 
0° to +40°C: ±3% (0-

90%) 
±5% (90-100%) 

- 2 m 

Pressure Sensor Barometric Pressure 500...1100 hPa 
±0.3 mb @ +20°C (±0.6 

mb @ 0° to 40°C) 
500 ms 1 m 

Anemometer Wind Speed 0 – 50 m/s  ±0.5 m/s - 3 m 

Wind Vane Wind Direction 0 - 360° ±5° - 3 m 

Rain Gauge Rain   1%   - 

 

Note:  

 Wind direction measurement equipment was not requested in the TOR for Tier 2 stations, but included 
within the project budget 

 Rain measurement equipment was not requested in the TOR but included within the project budget 
(automatic tipping bucket rain gauges) 

3.3 Research and agricultural view 

The equipment to be used at the solar measuring stations is of research grade accuracy (better than a typical 
Automatic Weather Station). The fact that the identified host to date has a strong research activity is therefore 
beneficial for all parties involved. 

Although this was not planned upfront, the project has an agricultural angle due to the nature of the various 
stakeholders: 

 School of Agricultural Sciences at University of Zambia (UNZA) 

 Zambia Agricultural Research Institute (ZARI) 

 SGG which has a division on precision farming systems (PFS) 

 Zambia Department of Meteorology (ZMD), which has one of key focuses on agriculture 

Climate change brings challenges in the energy sector, but also in the food security and farming sectors. The 
involvement of the agricultural sector in this project is therefore seen as strategic and beneficial beyond the 
deliverables and scope of the solar mapping project. 
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3.4 Description of visited sites 

Eleven sites were visited so far. Of these sites one belongs to the University of Zambia (UNZA), School of 
Agricultural Sciences. The other ten sites belong to Zambia Agricultural Research Institute (ZARI). All of them 
have local meteorological station, which is in most cases managed by the permanent ZMD staff. 

The sites have been visited within two weeks period – from 26 August to 9 September 2014. All site have been 
visited by Mr. Riaan Meyer from GeoSUN Africa. The following sites have been visited also by Mr Marcel Suri 
from GeoModel Solar: UNZA, Chilanga, Kabwe, Nanga and Mochipapa. 

This Chapter characterizes candidate sites for hosting Solar Measuring Meteorological Station. The following 
tasks have been performed during the site visits:  

1. Recording of geographic coordinates 

2. Photographic documentation including: 

a. An overview of the site  

b. Panoramic 360 degrees view taken from the prospective position of the meteorological station 

3. Control of the availability and strength of the cellular network signal 

4. Audit with assistance of local staff to clarify all relevant information  

5. Meeting with local staff regarding: 

a. Project background 

b. Needs for data at the site 

c. Existing measurement equipment 

d. Requirements for siting the solar measuring station 

e. Willingness to participate on the project after the end of contract  

6. Long-term viability of the station 

7. Post-visit desktop evaluation of results and compilation of this report  
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3.4.1 UNZA, School of Agricultural Sciences 

Site location: 

The UNZA site is located in the Lusaka campus  
of the University of Zambia (UNZA), which is 
located within the city. At the site there is a 
meteorological station, which is owned and 
operated by the School Agricultural Sciences. It is 
located at the test fields of the University about 
150 m from the office buildings. 

Contacts: 

UNZA: Dr Mick Mwala (Dean), mmwala@unza.zm 
or mmwala@yahoo.com  

UNZA: Mr. Benson Chishala, bchishala@unza.zm  
or bhchishala@yahoo.com, tel. 977-889 076, 095-
527 484 

Remarks: 

The site is considered suitable for the installation 
of a Tier 1 solar and meteorological measurement station (optionally also Tier 2). 

Due to the availability of local support and good access from outside the country (within 20 minutes of 
international airport), this site is recommended for a Tier 1 station. The strong interest of the University 
for the ESMAP work program, and motivation, highly qualifies this site for hosting Tier 1 station. 

 

 

 

Figure 3.2: Location of UNZA site relative to the extent of Lusaka 
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Figure 3.3: Location of UNZA relative to other infrastructure 

 

The site is owned and managed by School of Agricultural Sciences, UNZA. The site was visited by Consultant 
and UNZA indicated their willingness to host the station, to give full support and own the station after two years. 
They also indicated the usefulness and their need for the data. Their research entails a broad range of 
agricultural research. 

 

 

Figure 3.4: Existing meteorological station 
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Table 3.7: Checklist of procedure items – UNZA, School of Agricultural Sciences 

Criteria Site Information 

3 x 3 m space available Yes, within existing fencing 

Surface type Natural soil with a bit of grass (see Figure 4) 

Foundations possible Yes 

Is ground level Yes 

Is fencing possible Yes 

Threat of drifting snow or sand No 

Threat of flooding No 

Obstructions No, see next section 

Reflections of light sources No 

Industrial area or power plants Not in close proximity, but located within city 

Sources of smoke of vapour Seasonal burning of fields in general in Zambia 

Quarry or mine No 

Nearby roads that can cause dust No 

General Access Good, in open area outside 

Closest Airport Lusaka, 10 km, 20 min 

Settlements Within Lusaka City 

Water bodies No 

Threat from animals Natural occurring e.g. rodents 

Snow No 

Temperatures below zero No or rarely 

Other threats None 

Accessible by vehicle Yes 

Available network MTN and AirTel 

Electricity available No, not required 

Land use permit Not required, permission granted by UNZA 

Operational permit Not required, permission granted by UNZA 

Environmental permit required No 

Threat from power, water or gas line No 

Security measures required above the norm No 

 

Like with all sites in Zambia the East and West horizons are the most critical in terms of shading due to the 
relative low latitude (the sun sits relatively high in the sky during winter). No nearby obstructions are at this site 
and the horizon is clear. 
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Figure 3.5: Shading of the site 

 

 

Figure 3.6: Sunpath at the site 
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Meeting with School of Agricultural Sciences 

The site is owned and managed by the Department of Agriculture, UNZA. The site was visited and a meeting 
was held between: 

 Dr Marcel Suri, GeoModel Solar 

 Mr Riaan Meyer, GeoSUN Africa 

 Mr Benson Chishala, UNZA 

 Dr Mick Mwala, UNZA 

UNZA indicated their willingness to host the station and to give support and own the station after two years. 
They also indicated the usefulness and their need for the data. Their research entails a broad range of 
agricultural research. 

The meteorological equipment of the existing station includes measurements of (Figure 4): 

 Air temperature and humidity 

 Global Horizontal Irradiance (GHI) – with a silicon pyranometer 

 Wind speed and wind direction at about 2.5 m above ground 

 Rain 

 Barometric pressure 

 Leaf wetness 

 

Meeting with Department of Physics 

In addition to the meeting with the Department of Agriculture, a meeting was held at the Department of Physics 
on 26 August 2014 between:  

 Dr Marcel Suri, GeoModel Solar 

 Mr Riaan Meyer, GeoSUN Africa 

 Prof. Prem Jain, UNZA, pjain@microlink.zm, 0955-991537 

 Mr. Nchimunya Mwiinga, nchimy@gmail.com, 0977-787810, 0966-787810, 0955-787810 

The Department of Physics also strongly indicated their willingness to host the station and their need for 
accurate solar measurements. Unfortunately a suitable site for installing the station could not be identified at the 
Department of Physics. 
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3.4.2 Chilanga 

Site location: 

The Chilanga site is located in the Mount 
Makulu Research station of the Zambia 
Agriculture Research Institute (ZARI) 
http://www.zari.gov.zm/  

At the site, there is a meteorological station 
operated by Zambia Meteorological Department 
(ZMD) 

The site is located on the outskirts of Lusaka on 
the road connecting Lusaka with Livingston in 
the South (Figure 1 and 3). 

Contacts: 

ZARI: Mr. Moses Mwale (Director), 
mwalemp@yahoo.com, tel. 0966-766 395  
or 097 475 1496 

Remarks:  

The ZARI Head Quarters is at this site. The site is suitable for a Tier 2 station. The site is considered 
suitable for the installation of a solar and meteorological measurement station of Tier 2. 

 

 

 

Figure 3.7: Location of Chilanga site, relative to the closest town and Lusaka 
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Figure 3.8: Location of Chilanga relative to other infrastructure 

 

The site is owned and managed by ZARI. Permanent ZMD staff operates an agro-meteorological station.  

ZARI indicated their willingness to host the station and to give support and own the station after two years. They 
also indicated the usefulness and their need for the data.  

The ZMD representative expressed his support and willingness to participate in training and looking after the 
equipment. The existing meteorological station is a manual station and readings are taken every hour. 

 

 

Figure 3.9: Existing meteorological station 
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Table 3.8: Checklist of procedure items - Chilanga 

Criteria Site Information 

3 x 3 m space available Yes 

Surface type Natural soil with a bit of grass, within the perimeter of the 
ZMD agro-meteorological station 

Foundations possible Yes 

Is ground level Yes 

Is fencing possible Yes 

Threat of drifting snow or sand No 

Threat of flooding No 

Obstructions Trees, see next section 

Reflections of light sources No 

Industrial area or power plants No, but on outskirts of town 

Sources of smoke of vapour Seasonal burning of fields 

Quarry or mine No 

Nearby roads that can cause dust The dirt road next to the site has recently been tarred 

General Access Good, in open area outside 

Closest Airport Lusaka, 25 km, 30min – 1h30 depending on traffic 

Settlements ZARI site, outskirts of Lusaka 

Water bodies None 

Threat from animals Natural occurring 

Snow No 

Temperatures below zero No or rarely 

Other threats None 

Accessible by vehicle Yes 

Available network MTN and Airtel 

Electricity available No, not required 

Land use permit Not required, permission granted by ZARI 

Operational permit Not required, permission granted by ZARI 

Environmental permit required No 

Threat from power, water or gas line No 

Security measures required above the norm No 

 

Like with all sites in Zambia the East and West horizons are the most critical in terms of shading due to the 
relative low latitude (the sun sits relatively high in the sky during winter). The site slopes at 1.1 degrees in the NE 
direction, which causes a slightly early sun set. A few trees on the East and West and thin power cable are the 
only obstructions at this site.  

The meteorological equipment of the existing station includes measurements of: 

 Air temperature (wet and dry bulb) 

 Wind speed and wind direction 

The station has a non-functional evaporation pan and a sunshine duration recorder 
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Figure 3.10: Shading of the site 

 

 

Figure 3.11: Sunpath at the site  

 

The area is considered suitable for the installation of a solar and meteorological measurement station, but due to 
the trees surrounding the site a different site could be identified with a follow-up visit. It might make sense, from 
a research perspective, to install the station in one of the test fields.  

It was discussed among the consortium to upgrade the fence of the existing meteorological station, since the 
existing fence is insufficient. If the station is installed elsewhere, this might not be required any more. Figure 
3.12 shows two alternative sites with less shading. The road, visible on the figure, has recently been tarred. 
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The close proximity to the UNZA (recommended for a Tier 1 station) could be questioned. The motivation for a 
station at the Chilanga site is: 

 It is the ZARI Head Quarters and will most likely receive a large amount of visitors. 

 Two stations in close proximity is good for inter station comparisons, especially as UNZA represents a 
microclimate of a large city while Chilanga is located in rural area. 

 

 

Figure 3.12: Alternative sites at ZARI Chilanga (Mount Makulu) 
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3.4.3 Kabwe 

Site location: 

Site Kabwe is located in the Kabwe research 
station of the Zambia Agriculture Research 
Institute (ZARI) http://www.zari.gov.zm/  

At the site there is a meteorological station 
operated by Zambia Meteorological 
Department (ZMD). 

The site is located about 15 km North of the 
town of Kabwe. 

Contacts: 

ZARI: Mr. Kalebe Mushata, 
mashutak@yahoo.com, tel. 0977-712784 

Remarks: 

The site is deemed suitable for a Tier 2 station. 

 

 

 

Figure 3.13: Location of Kabwe site relative to the closest town 
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Figure 3.14: Location of Kabwe relative to other infrastructure 

 

The site is owned and managed by ZARI. Permanent ZMD staff operates an agro-meteorological station that is 
taken care of by a permanent ZMD staff member.  

ZARI indicated their willingness to host the station and to give support and own the station after two years. They 

also indicated the usefulness and their need for the data.  

The ZMD representative expressed his support and willingness to participate in training and looking after the 

equipment. The existing meteorological station is a manual station and readings are taken every hour. 

 

 

Figure 3.15: Existing meteorological station 
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Table 3.9: Checklist of procedure items - Kabwe 

Criteria Site Information 

3 x 3 m space available Yes, within the existing meteorological station fence 

Surface type Natural soil with a bit of grass, within the perimeter of the 
ZMD agro-meteorological station 

Foundations possible Yes 

Is ground level Yes 

Is fencing possible Yes 

Threat of drifting snow or sand No 

Threat of flooding No 

Obstructions Few, see next section 

Reflections of light sources No 

Industrial area or power plants No, rural area 

Sources of smoke of vapour Seasonal burning of fields 

Quarry or mine No 

Nearby roads that can cause dust Low traffic dirt road a few meter away, not a concern 

General Access Good, in open area outside 

Closest Airport Lusaka, 170 km, 2h30min 

Settlements ZARI site, 10 km from Kabwe 

Water bodies No 

Threat from animals Natural occurring 

Snow No 

Temperatures below zero No or rarely 

Other threats None 

Accessible by vehicle Yes 

Available network MTN and AirTel 

Electricity available No, not required 

Land use permit Not required, permission granted by ZARI 

Operational permit Not required, permission granted by ZARI 

Environmental permit required No 

Threat from power, water or gas line No 

Security measures required above the norm No 

 

Like with all sites in Zambia the East and West horizons are the most critical in terms of shading due to the 
relative low latitude (the sun sits relatively high in the sky during winter). The site is flat. A few trees on the West 
are the only obstructions at this site but is not considered a concern.  

The meteorological equipment of the existing station includes measurements of: 

 Air temperature 

 Ground temperature at four different depths 

 Wind speed and wind direction at 2 m above ground 

 Rain 

A non-operational evaporation pan and sunshine duration hour instrument 
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Figure 3.16: Shading of the site 

 

 

Figure 3.17: Sunpath at the site 

 

The site is considered suitable for the installation of a solar and meteorological measurement station of Tier 2. 
Its close proximity to Lusaka makes it an unlikely candidate though. 
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3.4.4 Nanga 

Site location: 

Site Nanga is on the Nanga research station of 
the Zambia Agriculture Research 
Institute (ZARI) http://www.zari.gov.zm/  

At the site there is a meteorological station 
operated by Zambia Meteorological Department 
(ZMD) 

The site is located about 120 km South  
of Lusaka on the way to Livingston with the T1. 
The site is about 25 km from the town of 
Mazabuka and near the Kafue River. 

 

Contacts: 

ZARI: Mr Eric Koma, ebkooma@yahoo.com,  
tel. 0977-743157 

ZARI: Mr. Inyambo Mukela, tel. 097-971 0267 

Remarks: 

The site is suitable for a Tier 2 station. The site is considered suitable for the installation of a solar and 
meteorological measurement station of Tier 2. The close proximity to Lusaka is a disadvantage. 

 

 

 

Figure 3.18: Location of Nanga site relative to the closest town 
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Figure 3.19: Location of Nanga relative to other infrastructure 

 

The site is owned and managed by ZARI. Permanent ZMD staff operates an agro-meteorological station.  

ZARI indicated their willingness to host the station and to give support and own the station after two years. They 
also indicated the usefulness and their need for the data. Their research entails irrigated agriculture and fruit 
trees. 

The ZMD representative expressed his support and willingness to participate in training and looking after the 
equipment. The existing meteorological station is a manual station and readings are taken every hour. 

 

 

Figure 3.20: Existing meteorological station 
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Table 3.10: Checklist of procedure items - Nanga 

Criteria Site Information 

3 x 3 m space available Yes, available inside or outside ZMD station 

Surface type Natural soil with a bit of grass, within the perimeter of the 
ZMD agro-meteorological station 

Foundations possible Yes 

Is ground level Yes 

Is fencing possible Yes 

Threat of drifting snow or sand No 

Threat of flooding No 

Obstructions No, See next section 

Reflections of light sources No 

Industrial area or power plants No, rural area 

Sources of smoke of vapour Seasonal burning of fields 

Quarry or mine No 

Nearby roads that can cause dust Low traffic dirt road, not a concern 

General Access Good, in open area outside 

Closest Airport Lusaka, 125 km, 2h30min 

Settlements ZARI site, 25 km from Mazabuka 

Water bodies Kafue River 1000 m away 

Threat from animals Natural occurring 

Snow No 

Temperatures below zero No or rarely 

Other threats None 

Accessible by vehicle Yes 

Available network MTN and AirTel 

Electricity available No 

Land use permit Not required, permission granted by ZARI 

Operational permit Not required, permission granted by ZARI 

Environmental permit required No 

Threat from power, water or gas line No 

Security measures required above the norm No 

 

Like with all sites in Zambia the East and West horizons are the most critical in terms of shading due to the 
relative low latitude (the sun sits relatively high in the sky during winter). The site is flat with no or few 
obstructions.  

The meteorological equipment of the existing station includes measurements of: 

 Air temperature (dry and wet bulb) 

 Ground temperature at four different depths 

 Wind speed and wind direction 

 Rain 
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Figure 3.21: Shading of the site 

 

 

Figure 3.22: Sunpath at the site 
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3.4.5 Mochipapa 

 

Site location: 

Site Mochipapa is located in the Mochipapa 
research station of the Zambia Agriculture 
Research Institute (ZARI) 
http://www.zari.gov.zm/  

At the site there is a meteorological station 
operated by Zambia Meteorological 
Department (ZMD) 

The site is located about 320 km South of 
Lusaka on the way to Livingston with the T1. 
The site is about 15 km from the town of 
Choma and near the Kafue River. 

 

Contacts: 

ZARI: Mr Crispin Kapunda, 
ckapundap@yahoo.com, tel. 0977-852279 

 ZMD: Mr Davies Langeni, dlangeni@yahoo.com, 0977-816150 

Remarks: 

The site is suitable for a Tier 2 station. The site is considered suitable for the installation of a solar  
and meteorological measurement station of Tier 2. 

 

 

 

Figure 3.23: Location of Mochipapa site relative to the closest town 
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Figure 3.24: Location of Mochipapa relative other infrastructure 

 

 

 

Figure 3.25: Existing Meteorological Station; insert: Automatic Weather Station 
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Table 3.11: Checklist of procedure items - Mochipapa 

Criteria Site Information 

3 x 3 m space available Yes, available inside or outside ZMD station 

Surface type Natural soil with a bit of grass, within the perimeter of the ZMD 
agro-meteorological station 

Foundations possible Yes 

Is ground level Yes 

Is fencing possible Yes 

Threat of drifting snow or sand No 

Threat of flooding No 

Obstructions No, See next section 

Reflections of light sources No 

Industrial area or power plants No, rural area 

Sources of smoke of vapour Seasonal burning of fields 

Quarry or mine No 

Nearby roads that can cause dust Low traffic dirt road, not a concern 

General Access Good, in open area outside 

Closest Airport Lusaka, 325 km, 4h30min 

Settlements ZARI site, 15 km from Choma 

Water bodies None 

Threat from animals Natural occurring 

Snow No 

Temperatures below zero No or rarely 

Other threats None 

Accessible by vehicle Yes 

Available network MTN and AirTel 

Electricity available No 

Land use permit Not required, permission granted by ZARI 

Operational permit Not required, permission granted by ZARI 

Environmental permit required No 

Threat from power, water or gas line No 

Security measures required above the 
norm 

No 

 

Like with all sites in Zambia the East and West horizons are the most critical in terms of shading due to the 
relative low latitude (the sun sits relatively high in the sky during winter). The site is flat with no or few 
obstructions. There is ample space to locate the station elsewhere near the existing meteorological station 
(Figure 3.26). 

The meteorological equipment of the existing station includes measurements of: 

 Air temperature (dry and wet bulb) - manual 

 Ground temperature at eight different depths - manual 

 Wind speed and wind direction - manual 

 Rain – manual 

 Evaporation pan – manual (not in operation) 

 Sunshine duration hours – manual (not in operation) 

 GHI – second class (Kipp & Zonen CMP3) thermopile pyranometer – manual 

 Adcon Telemetry AWS recording: temperature, wind speed, GHI (Silicon Sensor) and rain 
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An alternative location to the suggested location (at the existing meteorological station) is suggested below. This 
site is in close proximity to the ZMD offices. 

 

 

Figure 3.26: Alternative Location (Green) 

 

 

Figure 3.27: Shading of the site 

 

ZMD Offices 
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Figure 3.28: Sunpath at the site 
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3.4.6 Msekera 

Site location: 

Site Msekera is located on the Msekera 
research station of the Zambia Agriculture 
Research Institute (ZARI) 
http://www.zari.gov.zm/  

At the site there is a meteorological station 
operated by Zambia Meteorological 
Department (ZMD) 

The site is located about 570 km East of 
Lusaka on the way to Malawi (Lilongwe) with 
the T4 main road. The site is about 15 km 
from the town of Chipata. 

 

Contacts: 

ZARI: Ms. Josephine Matibini, 
jmatibini@gmail.com, tel. 0977-842419 

ZARI: Mr. Kennedy Kanenga, kkanenga@yahoo.com, tel. 0977-371159     

ZMD: Mr. Mulundu Mwila, mmulundu@yahoo.com 

Remarks: 

The site is suitable for a Tier 2 station. The site is considered suitable for the installation of a solar and 
meteorological measurement station of Tier 2. The relative close proximity to Malawi should be taken 
into account if this site is considered. 

 

 

 

Figure 3.29: Location of Msekera site relative to the closest town 
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Figure 3.30: Location of Msekera relative to other infrastructure 

 

The site is owned and managed by ZARI. Permanent ZMD staff operates an agro-meteorological station that is 
taken care of by a permanent ZMD staff member.  

ZARI indicated their willingness to host the station and to give support and own the station after two years. They 
also indicated the usefulness and their need for the data.  

The ZMD representative expressed his support and willingness to participate in training and looking after the 
equipment. The existing meteorological station is a manual station and readings are taken every hour. 

 

 

Figure 3.31: Existing meteorological station 
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Table 3.12: Checklist of procedure items - Msekera 

Criteria Site Information 

3 x 3 m space available Yes, available inside or outside ZMD station 

Surface type Natural soil with a bit of grass, within the perimeter of the 
ZMD agro-meteorological station 

Foundations possible Yes 

Is ground level Yes 

Is fencing possible Yes 

Threat of drifting snow or sand No 

Threat of flooding No 

Obstructions No, See next section 

Reflections of light sources No 

Industrial area or power plants No, rural area 

Sources of smoke of vapour Seasonal burning of fields in general 

Quarry or mine No 

Nearby roads that can cause dust Low traffic dirt road 300 m away, not a concern 

General Access Good, in open area outside 

Closest Airport Chipata, 25 km, 30min 

Settlements ZARI site, 15 km from Chipata 

Water bodies None 

Threat from animals Natural occurring 

Snow No 

Temperatures below zero No or rarely 

Other threats None 

Accessible by vehicle Yes 

Available network MTN and AirTel 

Electricity available No 

Land use permit Not required, permission granted by ZARI 

Operational permit Not required, permission granted by ZARI 

Environmental permit required No 

Threat from power, water or gas line No 

Security measures required above the norm No 

 

Like with all sites in Zambia the East and West horizons are the most critical in terms of shading due to the 
relative low latitude (the sun sits relatively high in the sky during winter). The site itself is flat. There is a bit of 
trees on the East – this can be overcome by moving the station towards the West.  

The meteorological equipment of the existing station includes measurements of: 

 Air temperature (dry and wet bulb) 

 Ground temperature at four different depths 

 Wind speed and wind direction 

 Rain 

 Two Automatic Weather Stations, which are not working 
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Figure 3.32: Shading of the site 

 

 

Figure 3.33: Sunpath at the site 
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3.4.7 Longe 

Site location: 

Site Longe is located on the Longe research 
station of the Zambia Agriculture Research 
Institute (ZARI) http://www.zari.gov.zm/  

At the site there is no meteorological station 

operated by Zambia Meteorological Department 
(ZMD) 

The site is located about 15 km East of Kaoma 
on the road M9 road from Lusaka in a Western 
direction (towards Mongu/Angola). 

 

Contacts: 

ZARI: Mr. Chrisantus Mutale, 
mchrisantu@yahoo.com, tel. 0977-477839 
(Mongu Station) 

ZARI: Mr. Chikoli Chidamba, tel. 0979 850160 (Longe Station) 

 

Remarks: 

The site is suitable for a Tier 2 station. The site is considered suitable for the installation of a solar and 
meteorological measurement station of Tier 2.  

 

 

 

Figure 3.34: Location of Longe site relative to the closest town, Kaoma 
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Figure 3.35: Location of Longe relative to other infrastructure 

 

An initial meeting was held in Mongu at the ZARI Mongu facilities.  

The Mongu site is owned and managed by ZARI. They have no meteorological station at this location.  

ZARI has another facility near the town of Kaoma, the Longe site. At Longe there is no permanent ZMD staff and 
the very basic station is operated by permanent ZARI staff. ZARI indicated their willingness to host the station 
and to give support and own the station after two years. They also indicated the usefulness and their need for 
the data. 

The very basic meteorological equipment of the existing station includes measurements of: 

 Air temperature (dry bulb only, inside a building) 

 Rain 
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Table 3.13: Checklist of procedure items - Longe 

Criteria Site Information 

3 x 3 m space available Yes, available in an open field 

Surface type Natural soil with a bit of grass 

Foundations possible Yes 

Is ground level Yes 

Is fencing possible Yes 

Threat of drifting snow or sand No 

Threat of flooding No 

Obstructions No, See next section 

Reflections of light sources No 

Industrial area or power plants No, rural area 

Sources of smoke of vapour Seasonal burning of fields in general 

Quarry or mine No 

Nearby roads that can cause dust Very low traffic dirt road 500 m away, not a concern 

General Access Good, in open area outside 

Closest Airport (with regular flights) Lusaka, 430 km, 6h 

Settlements ZARI site, 15 km from Kaoma 

Water bodies None 

Threat from animals Natural occurring 

Snow No 

Temperatures below zero No or rarely 

Other threats None 

Accessible by vehicle Yes 

Available network MTN and AirTel 

Electricity available No 

Land use permit Not required, permission granted by ZARI 

Operational permit Not required, permission granted by ZARI 

Environmental permit required No 

Threat from power, water or gas line No 

Security measures required above the norm No 

 

Like with all sites in Zambia the East and West horizons are the most critical in terms of shading due to the 
relative low latitude (the sun sits relatively high in the sky during winter). The site is flat with no obstruction.  
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Figure 3.36: Shading of the site 

 

 

 

Figure 3.37: Sunpath at the site 
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3.4.8 Misamfu 

Site location: 

Site Misamfu is located on the Misamfu 
research station of the Zambia Agriculture 
Research Institute (ZARI) 
http://www.zari.gov.zm/  

At the site there is a meteorological station 
operated by Zambia Meteorological 
Department (ZMD) 

The site is located about 5 km North of Kasama 
on the road M1 road from Kasama to Mbala. 

Contacts: 

ZARI: Mr. Kennedy Muimui, 
kmuimui04@yahoo.co.uk, tel. 0977-636498  

ZARI: Mr. Arnold Banda (Farm Manager), 
bandaarnold82@gmail.com, tel. 0977-875973 

Remarks: 

The site is suitable for a Tier 2 station. The site is considered suitable for the installation of a solar and 
meteorological measurement station of Tier 2. The site will be representative of the North Western parts of 
Zambia. 

The site at the existing meteorological station was assessed and found to have too many trees, see Appendix A. 

 

 

 

Figure 3.38: Location of Misamfu site relative to the closest town 

 

http://www.zari.gov.zm/
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Figure 3.39: Location of Misamfu relative to other infrastructure 

 

The site is owned and managed by ZARI. Permanent ZMD staff operates an agro-meteorological station that is 
taken care of by a permanent ZMD staff member.  

ZARI indicated their willingness to host the station and to give support and own the station after two years. They 
also indicated the usefulness and their need for the data. Their research entails food legumes, rice, finger millet, 
roots and tuber. 

The ZMD representative expressed his support and willingness to participate in training and looking after the 
equipment. The existing meteorological station is a manual station and readings are taken every hour. 

 

 

Figure 3.40: Existing meteorological station 
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Table 3.14: Checklist of procedure items - Misamfu 

Criteria Site Information 

3 x 3 m space available Yes, available in an open field near Zari buildings 

Surface type Natural soil with a bit of grass 

Foundations possible Yes 

Is ground level Yes 

Is fencing possible Yes 

Threat of drifting snow or sand No 

Threat of flooding No 

Obstructions No, See next section 

Reflections of light sources No 

Industrial area or power plants No, rural area 

Sources of smoke of vapour Seasonal burning of fields in general 

Quarry or mine No 

Nearby roads that can cause dust No 

General Access Good, in open area outside 

Closest Airport (with regular flights) Kasama,  

Settlements ZARI site, 5 km from Kasama 

Water bodies None 

Threat from animals Natural occurring 

Snow No 

Temperatures below zero No or rarely 

Other threats None 

Accessible by vehicle Yes 

Available network MTN and AirTel 

Electricity available No 

Land use permit Not required, permission granted by ZARI 

Operational permit Not required, permission granted by ZARI 

Environmental permit required No 

Threat from power, water or gas line No 

Security measures required above the norm No 

 

Like with all sites in Zambia the East and West horizons are the most critical in terms of shading due to the 
relative low latitude (the sun sits relatively high in the sky during winter). The site is flat with no or few 
obstruction.  

The meteorological equipment of the existing station includes measurements of: 

 Air temperature (dry and wet bulb) 

 Ground temperature at four different depths 

 Wind speed and wind direction 

 Rain 

Initially the site at the existing agro-meteorological station was assessed. This site was found unsuitable due to: 

 Shading from nearby buildings 

 Shading from nearby power lines 

Therefore, an alternative site was considered (Figure 3.41).  
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Figure 3.41: Recommended site (red), existing meteorological station (green) 

 

 

 

 

Figure 3.42: Shading of the site 
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Figure 3.43: Sunpath at the site 
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3.4.9 Mansa 

Site location: 

Site Mansa is on the Mansa research station of 
the Zambia Agriculture Research 
Institute (ZARI) http://www.zari.gov.zm/  

At the site there is a meteorological station 
operated by Zambia Meteorological Department 
(ZMD) 

The site is located about 10 km East of Mansa 
on the Samfya (D94) road (Figure 1 to 3). 

 

Contacts: 

ZARI: Mr. Mr. Mwila Lwaile, 
mlwaile@yahoo.co.uk, tel. 0977-131782 

ZMD: Mr. Christopher Kafula 

Remarks: 

 The site is suitable for a Tier 2 station 

 

 

 

Figure 3.44: Location of Mansa site relative to the closest town 

http://www.zari.gov.zm/
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Figure 3.45: Location of Mansa relative to other infrastructure 

 

The site is owned and managed by ZARI. Permanent ZMD staff operates an agro-meteorological station that is 
taken care of by a permanent ZMD staff member.  

ZARI indicated their willingness to host the station and to give support and own the station after two years. They 
also indicated the usefulness and their need for the data. Their research entails breeding of root and tuber 
crops, cassava, sweet potatoes and Irish potatoes. 

The ZMD representative expressed his support and willingness to participate in training and looking after the 
equipment. The existing meteorological station is a manual station and readings are taken every hour. 

 

 

Figure 3.46: Existing meteorological station 
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Table 3.15: Checklist of procedure items - Mansa 

Criteria Site Information 

3 x 3 m space available Yes (in open field) 

Surface type Natural soil with a bit of grass 

Foundations possible Yes 

Is ground level Yes 

Is fencing possible Yes 

Threat of drifting snow or sand No 

Threat of flooding No 

Obstructions No, See next section 

Reflections of light sources No 

Industrial area or power plants No, rural area 

Sources of smoke of vapour Seasonal burning of fields 

Quarry or mine No 

Nearby roads that can cause dust No 

General Access Good, in open area outside 

Closest Airport Mansa, 17 km, 30 min 

Settlements ZARI site, 10 km from Mansa 

Water bodies No 

Threat from animals Natural occurring 

Snow No 

Temperatures below zero No or rarely 

Other threats None 

Accessible by vehicle Yes 

Available network MTN and AirTel 

Electricity available No 

Land use permit Not required, permission granted by ZARI 

Operational permit Not required, permission granted by ZARI 

Environmental permit required No 

Threat from power, water or gas line No 

Security measures required above the norm No 

 

Like with all sites in Zambia the East and West horizons are the most critical in terms of shading due to the 
relative low latitude (the sun sits relatively high in the sky during winter).  

The site that was evaluated in in an open field. The site is flat with no or few obstruction.  
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Figure 3.47: Shading of the site 

 

 

Figure 3.48: Sunpath at the site 
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3.4.10 Copperbelt 

Site location: 

Copperbelt Research station, of the Zambia 
Agriculture Research Institute (ZARI) 
http://www.zari.gov.zm/  

At the site there is a meteorological station 
operated by Zambia Meteorological Department 
(ZMD) 

Contacts: 

ZARI: Mr. Chrisanty Chama (Director), 
cmchama@yahoo.com, tel. 0966-275941 

ZMD: Mr. Godfrey Dabali (Meteorologist), 
dgodfreychipandwe@yahoo.com, tel. 0977-
286330 

Remarks: 

The site is located about halfway between the T3 main 
road, which connects Ndola with Solwezi and the mining town of Mufulira. The site is considered suitable for the 
installation of a solar and meteorological measurement station. 

 

 

 

Figure 3.49: Location of Copperbelt site relative to the closest town 

 
  

http://www.zari.gov.zm/
mailto:cmchama@yahoo.com
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Figure 3.50: Location of Copperbelt relative to other infrastructure 

 

The site is owned and managed by ZARI. Permanent ZMD staff operates an agro-meteorological station that is 
taken care of by a permanent ZMD staff member.  

ZARI indicated their willingness to host the station and to give support and own the station after two years. They 
also indicated the usefulness and their need for the data. Their research entails soil classification, farming 
systems, agro forestry, citrus plants and other irrigated fruit trees. 

The ZMD representative expressed his support and willingness to participate in training and looking after the 
equipment. The existing meteorological station is a manual station and readings are taken every hour. 

 

 

Figure 3.51: Existing meteorological station 
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Table 3.16: Checklist of procedure items - Copperbelt 

Criteria Site Information 

3 x 3 m space available Yes 

Surface type Natural soil with a bit of grass, within the perimeter of the 
ZMD agro-meteorological station 

Foundations possible Yes 

Is ground level Yes, may need slight levelling 

Is fencing possible Yes 

Threat of drifting snow or sand No 

Threat of flooding No 

Obstructions See next section 

Reflections of light sources No 

Industrial area or power plants No, rural area 

Sources of smoke of vapour Seasonal burning of fields 

Quarry or mine Mufulira underground Copper mine and smelter, 12 km 

Nearby roads that can cause dust Low traffic dirt road 102 m away, not a concern 

General Access Good, in open area outside 

Closest Airport Ndola, 97 km, 1h30min 

Settlements ZARI site, 20 km from Mufulira 

Water bodies Kafue River 700 m away 

Threat from animals Natural occurring 

Snow No 

Temperatures below zero No or rarely 

Other threats None 

Accessible by vehicle Yes 

Available network MTN (good according to staff) and AirTel (-105 dBm) 

Electricity available No 

Land use permit Not required, permission granted by ZARI 

Operational permit Not required, permission granted by ZARI 

Environmental permit required No 

Threat from power, water or gas line No 

Security measures required above the norm No 

 

Like with all sites in Zambia the East and West horizons are the most critical in terms of shading due to the 
relative low latitude (the sun sits relatively high in the sky during winter). The site slopes at 1.1 degrees in the NE 
direction, which causes a slightly early sunset. A few trees on the East and West (and a thin power cable are the 
only obstructions at this site.  

The meteorological equipment of the existing station includes measurements of: 

 Air temperature 

 Ground temperature at four different depths 

 Wind speed and wind direction 

 Barometric pressure (inside of the ZMD office, nearby) 
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Figure 3.52: Shading of the site 

 

 

 

Figure 3.53: Sunpath at the site 
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3.4.11 Mutanda 

Site location: 

Site Mutanda is on the Mutanda research 
station of the Zambia Agriculture Research 
Institute (ZARI) http://www.zari.gov.zm/  

At the site there is a meteorological station 
operated by Zambia Meteorological 
Department (ZMD) 

The site is located about 33 km South-West of 
Solwezi on the T5 road. 

 

Contacts: 

Dr Able Chalwe, ablechalwe@yahoo.com, Tel: 
0961-044860 

Remarks: 

The site is considered suitable for the installation of a solar and meteorological measurement station of 
Tier 2. The site will be representative of the North Eastern parts of Zambia. 

 

 

 

Figure 3.54: Location of Mutanda site relative to the closest town 

 
  

http://www.zari.gov.zm/
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Figure 3.55: Location of Mutanda relative to other infrastructure 

 

 

 

Figure 3.56: Existing meteorological station 

 

The site is owned and managed by ZARI. Permanent ZMD staff operates an agro-meteorological station that is 
taken care of by a permanent ZMD staff member.  

ZARI indicated their willingness to host the station and to give support and own the station after two years. They 
also indicated the usefulness and their need for the data.  
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The ZMD representative expressed his support and willingness to participate in training and looking after the 
equipment. The existing meteorological station is a manual station and readings are taken every hour. 

Three site were considered: 

 at the existing agro-meteorological station 

 on top of an ant hill about 50 m west of the existing agro-meteorological station site.  

 at the test fields about 350 m West of the existing agro-meteorological station site and  

 

The site at the existing agro-meteorological station was found unsuitable due to: 

 Nearby buildings and large ant hills 

 Shading from tall trees 

 

The second site (on top of the ant hill) was rejected due to: 

 its height above the ground resulting in an inaccurate representation of the climate (temperature and 
wind) of the area.  

 

The third site at the test fields was considered suitable and is recommended. 

 

 

Figure 3.57: Recommended site (red), Alternative sites considered (green) 
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Table 3.17: Checklist of procedure items - Mutanda 

Criteria Site Information 

3 x 3 m space available Yes (in open field) 

Surface type Natural soil with a bit of grass 

Foundations possible Yes 

Is ground level Yes 

Is fencing possible Yes 

Threat of drifting snow or sand No 

Threat of flooding No 

Obstructions No, See next section 

Reflections of light sources No 

Industrial area or power plants No, rural area 

Sources of smoke of vapour Seasonal burning of fields 

Quarry or mine No 

Nearby roads that can cause dust No 

General Access Good, in open area outside 

Closest Airport Solwezi, 30 km, 30 min 

Settlements ZARI site, 35 km from Solwezi 

Water bodies No 

Threat from animals Natural occurring 

Snow No 

Temperatures below zero No or rarely 

Other threats None 

Accessible by vehicle Yes 

Available network MTN and AirTel 

Electricity available No 

Land use permit Not required, permission granted by ZARI 

Operational permit Not required, permission granted by ZARI 

Environmental permit required No 

Threat from power, water or gas line No 

Security measures required above the norm No 

 

Like with all sites in Zambia the East and West horizons are the most critical in terms of shading due to the 
relative low latitude (the sun sits relatively high in the sky during winter). The site is flat with no or few 
obstruction.  

The meteorological equipment of the existing station includes measurements of: 

 Air temperature (dry and wet bulb) 

 Ground temperature at four different depths 

 Wind speed and wind direction 

 Rain 

 
  



ESMAP Solar Resource Mapping for Zambia  
Identification of Candidate Sites for Solar Measuring Stations 

 

 

 
 
 page 68 of 76 

 

 

 

Figure 3.58: Shading of the site 

 

 

Figure 3.59: Sunpath at the site 
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4 IMPLEMENTATION OF ESMAP SOLAR − PHASE 2 

4.1 Proposed short list of solar measuring stations 

Eleven out of 21 long-listed stations were visited, one belonging to UNZA and ten to ZARI. These eleven sites 
fulfil the most important criteria: presence of personnel for regular daily check and cleaning, security measures, 
existing infrastructure and willingness of the local staff to participate on the ESMAP project by hosting the 
meteorological station. 

The other group of ten stations belongs to the automated meteo station network SASSCAL, where besides basic 
meteorological parameters global horizontal irradiation is also measured. It is difficult to evaluate the quality of 
solar measurements in this network, as the meta information about the equipment, maintenance and data quality 
control is not available. GeoModel Solar have validated data from SASSCAL meteorological stations, and the 
results are discussed in Solar Model Validation Report (No. 128-02/2014). More information about this network 
has to be collected. With the current limited knowledge we do not propose to consider use of these sites for 
deploying ESMAP solar measuring stations.  

 

Table 4.1: Proposed short list of ESMAP solar measuring stations 

ID Site name Owner Suggested location  Personnel 
on site 

Suggested 
Tier 

Individual rank 
out of 5* 

1 Lusaka UNZA School of 
Agricult. Sciences 

At meteo station Yes 1 5 

7 Longe ZARI In field Yes 2 4.5 

5 Mochipapa ZMD At meteo station Yes 2 4 

8 Misamfu ZMD In field Yes 2 3.5 

2 Chilanga ZMD At meteo station Yes 2 3.5 

11 Mutanda ZARI In field Yes 2 3 

4 Nanga ZMD   Yes   4 

3 Kabwe ZMD   Yes   3.5 

6 Msekera ZMD   Yes   3 

9 Mansa ZMD   Yes   3 

10 Copperbelt ZMD   Yes   3 

*Only taking the site attributes into account - not taking location relative to other sites into account 

  Suggested short list of measurement sites 

 

Proposed six short-listed sites for deployment of measurement equipment are presented in Table 4.1 and Figure 
4.1. Nanga and Kabwe sites, even if ranked as suitable, were not short-listed due to their proximity to Lusaka, 
where another two promising sites were selected (UNZA and Chilanga). 
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Figure 4.1: Position of proposed short-listed candidate sites 
for solar measurement campaign in Zambia (Solar Climate Zones explained in Chapter 2) 

 

4.2 Next steps 

We expect that based on information provided in this report, decision will be taken in near future about the final 
selection of solar measuring sites. Department of Energy, UNZA, ZARI, ZMD and other stakeholders from 
Zambia are welcome to express their opinions and get involved in negotiations related to the selection 
procedure and also use of data that will be delivered during two-year measurement campaign. Based on the 
decision we will provide an updated budget for Phase 2. To ensure sustainability of the project after 2 years of 
measurement campaign, budget for recalibration of instrumentation at the end of campaign will be discussed.  
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7 ESMAP ZAMBIA CONSULTANTS 

7.1 Lead contractor: GeoModel Solar 

Primary business of GeoModel Solar is in providing support to the site qualification, planning, financing and 
operation of solar energy systems. We are committed to increase efficiency and reliability of solar technology by 
expert consultancy and access to our databases and customer-oriented services. 

The Company builds on 25 years of expertise in geoinformatics and environmental modelling, and 14 years in 
solar energy and photovoltaics. We strive for development and operation of new generation high-resolution 
quality-assessed global databases with focus on solar resource and energy-related weather parameters. We are 
developing simulation, management and control tools, map products, and services for fast access to high quality 
information needed for system planning, performance assessment, forecasting and management of distributed 
power generation.  

Members of the team have long-term experience in R&D and are active in the activities of International Energy 
Agency, Solar Heating and Cooling Program, Task 46 Solar Resource Assessment and Forecasting. 

GeoModel Solar operates a set of online services, integrated within SolarGIS
®
 information system, which 

includes data, maps, software, and geoinformation services for solar energy. 

http://geomodelsolar.eu 

http://solargis.info 

 

 

 

GeoModel Solar is ISO 9001:2008 certified company for quality management. 

 

 

 

7.2 Subcontractor: GeoSUN Africa 

GeoSUN Africa (located in South Africa) is a spin-off company from the Centre for Renewable and Sustainable 
Energy Studies (CRSES) at Stellenbosch University in South Africa. GeoSUN Africa was formed in 2012.  

GeoSUN Africa has extensive experience in the installation and up-keep of high accuracy solar measurement 
stations. This experience dates back to 2009 when the current GeoSUN Africa employees were working for 
CRSES. After GeoSUN Africa was formed all the CRSES solar measurement projects were seeded to GeoSUN 
Africa.  

Apart from South Africa, GeoSUN Africa has performed installations in other African countries, including 
Botswana and Lesotho and with projects lined up in Namibia and Rwanda. GeoSUN Africa has strong and 
formal working relationship with Campbell Scientific Africa (CS Africa).  

http://geosun.co.za/  
 
  

http://geomodelsolar.eu/
http://solargis.info/
http://geosun.co.za/


ESMAP Solar Resource Mapping for Zambia  
Identification of Candidate Sites for Solar Measuring Stations 
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7.3 Local partner: SGS Inspection Services 

SGS is a company operating in the inspection, verification, testing and certification. It is recognized as a global 
benchmark for quality and integrity operating in 1250 offices and laboratories around the world. 

SGS Inspection Services is an independent supplier of services in agriculture, mining and other sectors in 
Zambia. In agriculture it offers service in precision farming, soil classification, crop inspection, yield data 
management and soil fertility management. Having experience in meteorology and measurements, SGS assists 
with the preparation, installation and operation of meteo stations.  

http://www.sgs.com/   
 
 

 

http://www.sgs.com/


 

 

 


