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review. The final, validated, peer reviewed output from this project will be the Malawi Solar Atlas, which will 
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1 INTRODUCTION AND METHOD 

This report is prepared within the World Bank’s ESMAP project: Renewable Energy Mapping: Solar Malawi. 
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 candidate site for deploying solar measuring stations in 
Malawi. Set of instruments is proposed for Tier 1 and Tier 2 stations. This report also ranks the sites, based on a 
proposed short list of sites, technical discussions and site visits, to prepare technical information for decision-
making on final choice of three stations. 

 

Site identification methodology 

Selection of candidate sites is based on the methodology including four steps: 
• Identification of climate regions in Malawi to understand geographical differences of Malawi 
• 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 
constituting of three finally-approved sites.  

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. 

From the regional perspective, suitable areas for deployment of solar measuring sites should be 
geographically representative, i.e. should represent in a wider territory, 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 is not recommended (e.g. fast changing terrain and landscape, influence 
of water bodies resulting in biased data). 

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.  

Solar climate differences of Malawi are discussed in Chapter 2. The long-listed sites represent all solar climatic 
regions of Malawi (Chapter 3). Based on the additional selection we have identified 5 potential sites that are 
suitable for installation of Tier 1 and Tier 2 solar resource measuring instruments. Out of these five sites we 
propose choosing the final three. In the report we characterize the proposed three sites in a detail (Chapter 4).  

 

Classification of solar climate 

Key geographical characteristics are analysed to improve our understanding of solar climate in Malawi. The 
factors determining the solar climate are solar resource, air temperature and terrain. 

The map of solar climate zones has been created by overlay of individual maps and by geographical analysis. 
The solar climate regions are identified for representative selection of three solar measuring stations. 

 

Long list of candidate sites 

Quality and reliability of measuring campaign is one of the most important criteria taken into account.  

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. 
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An inventory of potential sites has been made in communication with Malawi Meteorological Services (MMS) 
and Universities in Blantyre and Mzuzu. The sites on the long list are described in details in Chapter 3.  

 

Short list of candidate sites 

The potential sites, in the long list, were evaluated and a subset was selected based on discussion with Malawi 
Meteorological Services. For the subset of the sites the following criteria were evaluated: 

• Space availability 
• Characteristics of land surface and local terrain 
• Obstruction by the objects in vicinity 
• Sources of air pollution (agriculture, 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. Short 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 
• Ranking of suitability from the point of view of need for obtaining validation data.  

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. The sites were 
selected based on their geographic distribution and ranking. 

Based on the site ranking, we propose three out of long-listed sites as good candidates for deployment of solar 
measuring stations. Proposed three short-listed sites are geographically distributed in three different climatic 
zones of the country. 

At this point we underline, that correct measurement routine during two years campaign is as important as 
selection of suitable location based on regional and local criteria. 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 MALAWI 

2.1 Solar climate zones and suitable areas 

The primary purpose of solar measuring stations is to provide data for improved modelling results with reduced 
uncertainty. Two criteria for identifying sites suitable for solar resource stations are: 

• They should represent a wider territory by specific set of solar climate and geographical variables 
• They should represent homogeneous (monotonous) landscape, ideally over an area covered by 

several grid cells of atmospheric and satellite data. 

Figures 2.1 to 2.5 show geographical characteristics used for developing a solar climate map. The factors 
considered for the classification are solar resource, temperature and terrain, namely: 

• Yearly average of global horizontal irradiation 
• Yearly average of direct normal irradiation 
• Yearly average of air temperature 
• Terrain elevation 
• Terrain slope. 

The map of solar climate zones (Figure 2.6) helps to understand geographic differences of Malawi with respect 
to solar power generation potential. Based on an improved understanding of solar climate zones we propose 
location of solar measuring stations. This work is only indicative and it does not aim to provide full and 
exhausting analysis.  

From the viewpoint of the geographical representativeness, we recognize five main regions identifying climate 
from the perspective of solar power generation: 

• Region A represents mostly low-lying land in the vicinity of Lake Malawi with relatively high solar 
potential. However, data from a ground measuring station located too close to the lake might be 
affected by the presence of lake water mass.  

• In Region E the solar climate is influenced by the mountains with higher slopes and changing 
orography. Generally, due to large spatial heterogeneity, mountains with rapidly changing terrain and 
heterogeneous and fast changing meteorological conditions are not suitable for installing the solar 
measuring stations. 

• Regions B, C and D cover relatively large territories of the country (plateaus, highlands and plain in 
the South) and they are homogenous in respect to solar resource characteristics. We consider these 
regions as suitable for installation of solar measuring stations. 

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 an 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 
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Figure 2.2: Yearly average of direct normal irradiation 
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Figure 2.3: Terrain elevation 
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Figure 2.4: Terrain slope  
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Figure 2.5: Yearly average of air temperature  
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Figure 2.6: Solar climate zones of Malawi – indicative classification 
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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. Three viewpoints are 
considered in developing an understanding of the areas not suitable for deployment of solar measuring stations: 

1. Human environment: due to dust and soiling of instruments, some areas should be preferably avoided, e.g. 
those in proximity to large-scale industrial and mining activities, in a contact to large-scale agriculture, or in busy 
urban areas. On the other hand this type of impact is not so critical in Malawi. 

2. Logistics: 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.  

3. Natural environment: affects to certain extent accuracy of solar modelling. Thus, from the perspective of 
having representative measurements for accurate validation of solar and meteorological models, we consider 
three limitation factors that exclude areas not suitable for installation and operation of solar measuring stations: 

• Water bodies 
• Areas in the close proximity to the lake (closer than 10 km) 
• Areas with slope inclination higher than 5 degrees; these are often areas with rapidly changing terrain 

and landscape. 

Figure 2.7 presents areas that are excludes from the point of view of deploying the solar measuring stations.  
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Figure 2.7: Exclusion areas 
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3 CANDIDATE SITES 

3.1 Long list of sites 

The main objective of Phase 2 of the ESMAP Malawi is to collect ‘high quality, credible and reliable’ ground-
based measurements that can be used for improving the solar atlas of Malawi. The most important task to 
achieve this objective is the ability to operate and maintain stations as per the specific requirements. Regional 
variation of Malawi is diverse and availability of skilled manpower can be a problem. Hence, to make sure that 
most of the regions of Malawi are covered and manpower is available, we have chosen as the primary sites for 
installation of the solar radiation instrumentation the existing meteorological measurement sites and also 
academic research institutions interested in renewable energy knowledge base.  

The long list indicates sites that might be suitable for operation and maintenance of the solar radiation 
measuring stations, based on the following criteria: 

• Sites should be accessible in a reasonable time (by plane and road) 
• Sites should provide enough space for installation of instruments available on a long-term basis 
• Site should have a free horizon i.e. no shadows from obstructions such as trees or buildings in the 

vicinity. Site should be at least 20 m away from any permanent structure of more than 8 m height. 
• Site should be free from electromagnetic interference. Site should be away from any overhead high 

tension lines, high voltage transformers and underground high voltage electric cables 
• Sites should be in a safe distance away from sources of dust and dirt. 
• Sites should be located in a secure environment with the presence of trained personnel, so that non-

interrupted and high quality data can be obtained (cleaned instruments, broken parts replaced in a 
short period of time) 

• Site should be located at places with higher potential for implementation of solar power plants or in their 
immediate vicinity 

• Site should be located at places with good GSM network availability for effective transmission of data 
measured by the stations to the central collecting point 

The long list is shows the long-listed sites that are operated by the Malawi Meteorological service (MMS) and by 
the universities in Mzuzu and Blantyre. Based on the above, an overview of long-listed sites is shown in Figure 
3.1 and Table 3.1. It is assumed that for security of the stations proper fencing would be installed.  
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Table 3.1: Long list of candidate sites for installing ESMAP Solar Measuring Stations 

  Meteo station Latitude [°] Longitude [°] 

1 Balaka -14.9793 34.9558 

2 Bolero -10.9817 33.7450 

3 Bvumbwe -15.9200 35.0700 

4 Chichiri -15.8000 35.0333 

5 Chikhwawa -16.0200 34.7800 

6 Chileka airport -15.6800 34.9729 

7 Chitala -13.6833 34.2700 

8 Chitedze -13.9846 33.6403 

9 Chitipa -9.7033 33.2617 

10 Dedza -14.3833 34.3167 

11 Dowa -13.6483 33.9300 

12 Kaluluma -12.5783 33.5196 

13 Karonga -9.9536 33.8930 

14 Kasungu airstrip -13.0153 33.4686 

15 Kia -13.7833 33.7667 

16 Likoma -12.0762 34.7373 

17 Makoka -15.5183 35.2217 

18 Mangochi -14.4833 35.2667 

19 Mimosa -16.0833 35.6200 

20 Mkanda -13.6483 32.9800 

21 Mulanje agric. -16.0333 35.5033 

22 Mwanza -15.6167 34.5000 

23 Mwimba -13.2783 33.3833 

24 Mzimba -11.8833 33.6167 

25 Mzuzu Uni -11.4199 33.9953 

26 Namwera -14.3500 35.4800 

27 Ngabu -16.4400 34.8700 

28 Nkhata Bay -11.6167 34.2500 

29 Nkhotakota -12.9250 34.2810 

30 Nsanje -16.9209 35.2549 

31 Ntaja -14.8833 35.5233 

32 Ntakataka -13.6833 34.2767 

33 Ntchenachena -10.7500 34.0167 

34 Ntcheu -14.8167 34.6333 

35 Ntchisi -13.3758 33.8645 

36 Phalombe -15.7500 35.6667 

37 Poly Blantyre -15.8020 35.0270 

38 Salima -13.7559 34.5842 

39 Tembwe -13.8500 33.0333 

40 Thyolo -16.1267 35.1333 

41 Zomba agric. -15.3854 35.3845 

42 Zombwe -11.3330 33.8330 
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Figure 3.1: Position of the long-listed candidate sites in Malawi 
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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 designed to be reconfigurable if necessary. 

It has also came under our attention that the Malawi Meteorological Services (MMS) have recently procured ten 
new stations that will also use the CR1000 data logger. The original equipment planned for Malawi has been 
changed to be similar to the equipment procured by the MMS. These changes have no impact on the 
measurement accuracy. 

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

 

Table 3.2: Instruments for Tier 1 and Tier 2 solar measuring stations 

Instrument Parameter Technical specifications Station 
Range Accuracy Response 

Time 
Tier 1 Tier 2 

Thermopile 
Pyranometer 
(Secondary Std.) 

Global Horizontal 
Irradiance (GHI) 

0.3 - 2.8 µm,  
-40 to +80°C 

<2% daily uncertainty ≤ 5s x x 

Thermopile 
Pyranometer 
(Secondary Std.) 

Diffuse Horizontal 
Irradiance (DIF) 

0.3 - 2.8 µm, 
-40 to + 80°C 

<2% daily uncertainty ≤ 5s x - 

Thermopile 
Pyrheliometer  
(First Class Stand.) 

Direct Normal 
Irradiance (DNI) 

0.2 - 4 µm, 
-40 to +80°C 

1% daily uncertainty ≤ 5s x - 

Rotating Shadowband 
Radiometer 

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

<5% for daily values 10µs - x 

Ambient Temperature 
and Relative Humidity  

Air Temperature -80° to +60°C -60° to +60°C >±0.4°C - x x 
Relative Humidity 0 – 100% -20° to +40°C:  

>±1.8 % RH 
- x x 

Pressure Sensor Barometric 
Pressure 

500...1100 
hPa 

±0.3 mb @ +20°C (±0.6 
mb @ 0° to 40°C) 

500 ms x x 

Anemometer Wind Speed 0 – 45 m/s ±0.5 m/s - x x 
Wind Vane Wind Direction 0 - 360° ±5° - x x 
Rain Rain 0.254 mm >±3%  x x 

 

In addition, the following items are considered: 

• Campbell Scientific CR1000 data loggers are used on all stations although the smaller model, CR800, 
could be used. This enables training at MMS, and spare parts, to be similar. It also allows for the 
station to be expanded at a later stage with additional sensors. The CR1000 data logger is used in the 
ten new stations procured by MMS. 

• Pyranometer heater/ventilators will be used to minimize dew on pyranometer domes in humid 
environments. In none of the identified sites the need for a heater/ventilator is considered. 

• Weather proof electronic casings with high protection class (IP65) 
• Elevated installation of equipment on tripod or similar mounting to prevent damage from potential 

flooding at ground mounted stations, 
• Shielding from radio frequency interference and protection from lightning strikes by grounding masts 

and tripods by single point groundings with a copper rod deep in the ground. Low voltage cables are 
using twisted pair technology and are physically isolated from the power cables. 
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Note:  
• Wind direction measurement equipment was not requested in the TOR for Tier 2 stations, but included 

in our proposal within the project budget. 
• Precipitation measurement equipment was not requested in the TOR but included within the project 

proposal and budget (automatic tipping bucket rain gauges). 

3.3 Research and meteorological view 

Although this was not planned upfront, the project has a research and meteorological angle due to the nature of 
chosen partners: 

• Malawi Meteorological Services (MMS) 
• Mzuzu University 

The synergy that has been found between the ESMAP project and Malawi Meteorological Services was not 
foreseen. Three staff members from the MMS attended training at Campbell Scientific offices in Stellenbosch, 
late April 2015. This opportunity was used to send one technician from SGS Malawi as well. GeoSUN Africa 
spent considerable time with the MMS staff during their stay in Stellenbosch for training and preparations for the 
measurement campaign in Malawi. 

As mentioned, the meteorological equipment of the three ESMAP stations was adapted to be the same as the 
ten new station procured directly by the MMS. The changes bring no compromise in the measurement accuracy, 
an improvement is rather achieved: 

• The Young model 03-002 anemometer was changed to a Met One model A014 (wind speed) and 
model A027 (wind direction) 

• The Texas Instruments model TE525 tipping rain gauge was changed to a Hydrological Services 
model TB4. 

• The CS215 air temperature and relative humidity sensor was changed to a Vaisala model HMP155. 

Five of the ten new stations procured by MMS will be equipped by Kipp & Zonen model CMP10 pyranometers 
(secondary standard), similar those planned for the Tier 1 and Tier 2 stations. This data could therefore be used 
by the ESMAP project.  

MMS plan to procure another ten stations next year of which 5 stations will also most likely have secondary 
standard pyranometers. 
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4 IMPLEMENTATION OF ESMAP SOLAR MALAWI – PHASE 2 

Based on the information presented in Chapter 3, and after having multiple discussions with the partners and the 
project team, a list of five (5) preferred sites was first proposed. Later, based on further discussions and site 
visits, it was decided to reduce this list to final number of three sites. Final decision on the detailed position of 
each meteo station will be made at the start of Phase 2. 

In the ESMAP Terms of reference, it is suggested to install 2x Tier 2 (RSR) stations and 1x Tier 1 station. At 
present accurate long term solar measurements are not available for Malawi or central African region. There are 
solar measurements suitable for satellite model validation in North-western and South Africa only (Interim Model 
Validation Report 141-02/2015). 

Based on these findings, and on the validation of ground-measured data available in similar tropical conditions, 
the following was considered for a successful Phase 2 measuring campaign: 

• Model validation data must come from high accuracy instruments; technical description of instruments 
and information on their calibration status must be available.  

• The equipment must be diligently maintained, and regular cleaning of sensors must be applied. Data 
cleaning should be systematic and logged. 

• Redundant sensors have to be used for rigorous quality control: for example diffuse (DIF) 
measurements in addition to GHI and DNI) or two sensors measuring GHI. 

• Data should be quality checked on a continuous basis and erroneous values should be flagged to avoid 
use of data, not passing through QC, in validation and/or calibration of models. 

• Regular scheduled visits on the station every few months could prevent common issues such a tracker 
misalignment, sensor levelling, PV power supply or battery. 

4.1 Short list of solar measuring stations 

Based on the analysis of climate regions and geographical restrictions identified in Chapter 2, and discussions 
with representatives of MMS we have preselected five short listed stations out of long list of sites. These five 
sites fulfil most of the crucial localisation 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. 

To find a synergy with existing initiatives and effort, we identified the sites within five suitable entities: 
• South  Nsanje (existing unmanned MMS station but not functioning) 
• South  Polytechnic Blantyre (Academic institute with interest in renewable energy) 
• South  Chileka Airport, Blantyre (MMS station, permanent MMS technicians) 
• Central  Kasungu Airstrip (manned MMS station) 
• North  University of Mzuzu (Academic institute with interest in renewable energy) 

At Nsanje, which is an agricultural service centre in the Southern district, MMS already has an automated 
weather station (AWS). There is no permanent MMS staff at this site, which is one of reasons why this station is 
not currently in operation.  

Both the Polytechnic at Blantyre and the Mzuzu University have indicated their willingness to get involved in 
solar measurements. At both institutes research in renewable energies is taking place. 

Both the Kasungu airstrip and Chileka airport have permanent MMS staff. MMS have a team of technicians 
permanently based at Chileka airport. 
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Table 4.1: Short list of sites  

ID 
  

Site name 
  

Organisation 
  

Closest town 
  

Province 
  

Latitude 
[°] 

Longitude 
[°] 

Elevation 
[metres] 

1 Nsanje Ministry of Agriculture  Nsanje Southern -16.9209 35.2549 49 

2 Poly Blantyre University of Malawi, 
Polytechnic Blantyre Blantyre Southern -15.802 35.02698 1038 

3 Chileka Airport MMS, manned station Blantyre Southern -15.6800 34.9729 770 

4 Kasungu Airstrip MMS, manned station Kasungu Northern -13.0153 33.4686 1066 

5 Uni Mzuzu University of Mzuzu Mzuzu Northern -11.41988 33.9953 1284 

 

As the final selection should consist of three sites, we applied a ranking methodology in order to arrive to the 
most suitable sites. The following ranking criteria are considered: 
 
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 Area is affected by shading     

0.5 Some shading but limited and acceptable     
  1 Open site in general  
 
Security  0 Security risk is a concern 
  0.5 Security risk can be mitigated satisfactory 
  1 Security risk low   

 

Table 4.2: Site Ranking Matrix 

ID Site name Access Host Person on site Shading Security Rank out of 5* 

1 Nsanje 0.5 0.5 0.5 0.5 0.5 2.5 

2 Poly Blantyre 1 1 1 0.5 1 4.5 

3 Chileka Airport 1 1 1 1 1 5 

4 Kasungu Airstrip 1 1 1 1 0.5 4.5 

5 Uni Mzuzu 1 1 1 0.5 1 4.5 

*Only taking the site attributes into account - location relative to other sites is not considered 
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Based on the above mentioned criteria and following consultations, out of five sites the following three were 
selected as final candidates for the solar measuring stations: Chileka airport, Kasungu airstrip and University of 
Mzuzu. The proposed three top short-listed candidate sites for deployment of solar measurement equipment are 
presented in Table 4.3 and Figure 4.1. All three sites have been visited and inspected in all details. It is 
proposed that Chileka site will receive Tier 1 equipment, while Kasungu and Uni Mzuzu site will become Tier 2 
solar measuring stations. 

 
Table 4.3: Proposed short list of ESMAP solar measuring stations with three top candidate sites 

ID Site name Site owner Existing  
meteo station 

Individual rank 
out of 5* 

Proposed  
equipement 

1 Nsanje Ministry of Agriculture  Yes,  
not functional 2.5 - 

2 Poly Blantyre University of Malawi,  
Polytechnic Blantyre No 4.5 - 

3 Chileka Airport MMS, manned station Yes 5 Tier 1 

4 Kasungu Airstrip MMS, manned station Yes 5 Tier 2 

5 Uni Mzuzu University of Mzuzu Yes 4.5 Tier 2 

*Only taking the site attributes into account - location relative to other sites is not considered  
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Figure 4.1: Position of proposed three short-listed candidate sites  

for solar measurement campaign in Malawi (Solar Climate Zones explained in Chapter 2) 
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4.2 Description of three top short-listed sites proposed for measuring campaign 

The final-selected three sites, proposed for the installation of solar radiation measurement stations, are briefly 
described below. 

4.2.1 Site 1: Chileka airport 

Site location: Chileka Airport, outskirts of Blantyre 

Owner of the site: Malawi Meteorological Services 

Proposed type of meteo station: Tier 1  

 

Site Latitude  Longitude Elevation 

Chileka -15.6800 34.9729 770 m a.s.l. 

 

Description: 

The Chileka site is located next to the existing meteorological station at the Chileka airport, which is about 75 m 
away from the main runway. The site is secure and access is good. The MMS has a team of technicians, which 
are stationed at the airport. The site is located to the North of the main airport building and has open horizons on 
the East and West. 

 

 
Figure 4.2: Location of the Chileka site within the region of Malawi (© 2015 GeoModel Solar and Google)  
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Figure 4.3: Location of the Chileka site on high resolution aerial photo(© 2015 Google)  

 

 
Figure 4.4: Panoramic view of site (North is in the centre, South is on the sides)  

 

4.2.2 Site 2: Kasungu 

Site location: MMS station North to Kasungu  

Owner of the site: Malawi Meteorological Services 

Proposed type of meteo station: Tier 2 

 

Site Latitude  Longitude Elevation 

Kasungu -13.0153 33.4686 1066 m a.s.l. 

 

Description: 

The Kasungu site is located in the central highlands of Malawi about 110 km North of Lilongwe and 90 km from 
the Lake Malawi. The site is located at the existing MMS station, which is located at an un-used airstrip. The site 
has permanent MMS staff. 
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Figure 4.5: Location of site within the region of Malawi (© 2015 GeoModel Solar and Google)  

 

 
Figure 4.6: Location of site on high-resolution aerial photo (© 2015 Google)  

 

 
Figure 4.7: Panoramic view of site (North is in the centre, South on the sides)  

 



World Bank, Global ESMAP Initiative, Renewable Energy Resource Mapping: Solar − Malawi (Project ID: P151289) 
Identification of Candidate Sites for Solar Measuring Stations 

 
 

 
 
 page 28 of 35 
 

4.2.3 Site 3: Mzuzu Uni 

Site location: North to Mzuzu town 

Owner of the site:  

Proposed type of meteo station: Tier 2 (please see the proposed option) 

 

Site Latitude  Longitude Elevation 

Mzuzu Uni -11.41988 33.9953 1284m a.s.l. 

 

Description: 

The site is located on the Northern highlands of Malawi and about 30 km from Lake Malawi. The site is located 
on the University ground within the city of Mzuzu, at an existing station of MMS. The station is being maintained 
by University staff. 

 

 
Figure 4.8: Location of site within the region of Malawi (© 2015 GeoModel Solar and Google) 
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Figure 4.9: Location of site on high-resolution aerial photo (© 2015 Google) 

 

 
Figure 4.10: Panoramic view of site (North is in the Centre, South on the sides)  

 

4.3 Reasons for realizing the ESMAP Solar Malawi Phase 2 

Economically and technically effective solar electricity projects require representative and accurate DNI and GHI 
time series. Satellite-derived databases are used to describe long-term solar resource for a specific site. 
However, their problem when compared to the ground measurements may be a higher bias (systematic 
deviation) and partial disagreement of frequency distribution functions (which limits their potential to record the 
occurrence of extreme situations, e.g. very low atmospheric turbidity resulting in a high DNI). 

At present, there are no active measurements of solar radiation in Malawi (based on high accuracy instruments). 
In this situation, installation of solar meteorological stations has several benefits: 

• Improved knowledge of solar radiation, in terms of absolute values and also the patterns of 
geographical and temporal variability, 

• More accurate estimate, which helps to reduce costs in the planning (technical design) and financing of 
solar power generation capacities. 

From the perspective of regional adaptation of the solar model, ground measurements are correlated with 
satellite-derived data to improve the accuracy of the time series computed by the solar model. For achieving 
robust results, ground-based measurements from several locations in the regions are needed. 

The correlation of satellite-derived data with ground measurement data will lead to (i) reduction of bias of the 
model, and (ii) improved fit of the frequency distribution function high-frequency values. For model adaptation, 
ground measurements should be available for a period of at least one year, optimally two years. 
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Table 4.4: Expected SolarGIS model uncertainty for annual DNI and GHI estimates 
Comparison of uncertainty of the original SolarGIS model to theoretical (laboratory) uncertainty of the 
instruments; achievable uncertainty of SolarGIS after first and second years of measurements. 

    Instruments  SolarGIS model SolarGIS model adapted 

    (theoretical) original  at year 1 at year 2 

DNI First class 
pyrheliometer 1.0% 12.0% 5.0 – 6.0% 4.0 – 5.0% 

GHI Secondary standard 
pyranometer 2.0% 6.0% 3.0 – 4.0% 2.5 – 3.5% 

DNI RSR 4.0% 12.0% 6.5 – 8.0% 5.0 – 6.0% 

GHI RSR 3.5% 6.0% 4.0 – 4.5% 3.5 – 4.0% 

4.4 Proposal for implementation of ESMAP Solar Malawi Phase 2  

The three proposed sites have been already visited by representatives of Malawian Government (DoE), local 
partners (SGS Malawi, MMS, Mzuzu Uni) and the Contractor (GeoSUN Africa and GeoModel Solar). 

Our proposal for implementation of ESMAP Malawi Phase 2 follows our methodology described in the offer. We 
primarily foresee the following tasks to be carried out in a sequential order. The main tasks: 

• Task 2.1: Site confirmation and Phase 2 Implementation Plan 
• Task 2.2: Procurement and installation of solar radiation met stations and site installation reports 
• Task 2.3: Operation and maintenance 
• Task 2.4: Data quality control and delivery 
• Task 2.5: Training and capacity building 
• Task 2.6: Annual Site Resource Report after 12 months 
• Task 2.7: Annual Site Resource Report after 24 ,months 

Assuming that the Phase 2 would commence in May 2015, the site confirmation and Phase 2 Implementation 
Plan would be finished in June 2015.  

The procurement of the solar radiation measurement stations shall start in June 2015, and we expect to 
complete the installation and commission of three solar measuring stations by October 2015.  

The first annual site resource report should be delivered by October 2016, whereas the second annual site 
resource report would be delivered by October 2017.  

4.5 Next steps 

We expect that based on information provided in this report, final approval will be taken in very near future about 
the selection of three solar measuring sites. We offer three sites, however, the stakeholders from Malawi 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 SOLAR MALAWI 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 more than 25 years of expertise in geoinformatics and environmental modelling, and 
more than 15 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 measuring 
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/  
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7.3 Local partner: SGS Malawi Limited 

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 Malawi Limited is an independent supplier of services in agriculture, transport and other sectors in Malawi. 
Having experience in metrology and measurements, SGS assists with the preparation, installation and operation 
of solar measuring stations.  

http://www.sgs.com/   
 
 

 



 

 

 


