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1. IMPROVED TOOLS ADDRESSING THE LIMITATIONS OF EXISTING VLUP PRACTICE 

This report introduces and provides instructions for using 17 participatory and spatial tools 
developed and adopted by the Private Forestry Programme (PFP) to inform its village land use 
planning practice. In Tanzania, village land use plans (VLUPs) are established to direct land 
use and village development for the next ten years in a village. Such decentralised planning and 
management of village level land is legislated in Land Use Planning Act No. 6 of 2007 and the 
Village Land Act of 1999. Planning practice is guided by “The Guidelines for Participatory Village 
Land Use Planning, Administration and Management of 2018”, referred to in this document as 
“The PLUM Guidelines (3rd edition)”. VLUPs are essential for rural development and set the 
framework within which the PFP can contribute to the socioeconomic wellbeing in programme-
area villages. Establishment of community and individual tree plantations requires suitable land 
allocation and secure land tenure in order to be sustainable and achieve its objectives in the 
long run. The VLUP process is a way of ensuring that, when decisions about land use allocation 
are made, environmental protection, biodiversity conservation, and the land rights of the 
vulnerable social groups are ensured. Active community participation and ownership during the 
VLUP process might also increase trust in the PFP. Modern plantation forestry requires well-
planned infrastructure and coordinated investments, both inputs which can be directed through 
a VLUP. Since VLUP is recognised as a crucial prerequisite for sustainable plantation forestry 
development in the Southern Highlands, the PFP has focused its efforts on developing 
standardised VLUP practices which create high-quality planning outputs.  

Today, free spatial technologies are widely used to support participatory information-sharing 
and data collection and analysis in a multitude of societal applications. The rapid evolution of 
mobile technology, open-source software, and open-access global datasets has enabled this 
development. Tanzania envisions itself as a knowledge-based society in its National Strategy 
for Growth and Reduction of Poverty (MKUKUTA II published in 2010) and its renewed ICT 
policy of 2016. The National Five-Year Development Plan for 2016/17 to 2020/21 recognises 
information and communication technology as a crucial enabler of socioeconomic 
transformation in the country. Since spatial technologies offer new opportunities to enhance 
cost-efficiency and stakeholder participation in the VLUP process, they were the starting point 
for developing improved tools for the PFP’s VLUP practice.  

The newly developed tools and practices included in this report were designed to address 
several common challenges to the planning process. First, participatory mapping with freely 
available high-resolution satellite or aerial images was developed to enable villagers to collect, 
analyse, and discuss location-based information even from areas that are inaccessible to field 
tracking with the global positioning system (GPS) (Textbox 1). Second, the use of satellite image 
was opted to create more detailed, accurate and standardised VLUP maps without increasing 
the costs of the VLUP process. Third, spatial data produced using satellite images can reliably 
be matched with other spatial data, such as data on vegetation and soils. Fourth, the mapping 
and group-work tools developed were designed to increase the active participation of villagers, 
especially women and other disadvantaged groups, and to encourage them to share their views 
and to discuss and learn about their village land and its resources. Finally, the participatory tools 
were designed to address the villagers’ lack of commitment toward implementing the VLUP by 
enhancing their sense of self-efficacy and ownership. Some of the numerous benefits of the use 
of satellite imagery for participatory spatial planning are listed in Textbox 2.  

The development of the improved tools and practices described below was a joint effort by the 
PFP and the Tanzania research team of the University of Turku (UTU) in Finland. This team 
specialises in applied research on affordable bottom-up spatial tools for informed decision-
making. The development of the tools started in 2015 through a study of the current VLUP 
process and its limitations in five districts: Njombe town and Makete, Mufindi, Ludewa and Kilolo 
district councils. The research team conducted interviews and workshops with the district and 
regional planning officers and the participatory land use management (PLUM) team members 
of the respective districts. After the study, the PFP and the researchers began to develop tools 
to address the identified limitations. An Iringa-based NGO, RLabs Iringa, joined the team, 
bringing with it its extensive experience in community facilitation, in order to innovate on ways 
to raise awareness and promote active villager participation. In 2016, the PFP, together with the 
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district PLUM teams, started experimenting with the use of satellite images with villagers in the 
programme area. In June 2016, the researchers carried out a pilot study in one village to study 
the usability of satellite imagery and its implications for the quality of spatial data, environmental 
understanding and deliberative decision-making. (The results of this study will be published 
soon in Eilola et al. forthcoming).  

After gaining experience on the use of the tools, the National Land Use Planning Commission 
(NLUPC) became interested in the tools’ potential. In May 2017 a stakeholder workshop was 
organised by the PFP, the UTU and the NLUPC to demonstrate the use of satellite imagery in 
the VLUP process. At the workshop, 35 representatives from 21 organisations, among them 
academic institutions, government organisations, and NGOs shared their experiences and gave 
feedback on the tools. At the time this report was written, the tools and practices had been used 
by the PLUM teams in more than 30 villages in the Southern Highlands. Furthermore, the PFP 
had organised training to teach PLUM team members from the programme area how to use the 
tools and to build their skill in using geographical information systems (GIS). Experience is 
accumulating, and the practice is evolving as more and more actors in Tanzania become aware 
of participatory spatial tools and practices developed by PFP. Later in 2018, the NLUPC will 
publish a national practitioners’ manual on VLUP which features these tools and practices. 

 

Textbox 1  What is a satellite image and how can such an image be accessed? 

Satellite images are remote-sensing images of the Earth’s surface taken from the space by 
instruments located on Earth-observation satellite platforms in space.  Images are taken 
approximately 600 km─800 km above the Earth’s surface. The most common satellite images 
which allow for the mapping of the land’s surface are Landsat OLI and Sentinel-2 images.  These 
are free-of charge environmental satellite data sets with medium-scale spatial resolution (10─30 
m). Commercial satellite images, such as Worldview or Pleiades, are able to capture details of 
the earth at a spatial resolution of around 0.5 m to 1 m. These high-resolution satellite images 
are the most suitable for use in local-scale mapping projects such as those used in VLUP 
process. 

Satellite images can be either purchased or accessed from the Internet without cost. You can 
search for the most recent images and open them for free on QGIS, ArcGIS or Google Earth, 
work with them online and make a village satellite image map. You can also download the 
images using image-downloading software and work with them offline on your computer. This 
free software allows you to extract geo-coded satellite images with coordinates attached from 
repositories such as Google Maps, Bing Maps, and Here Maps. You can then use free GIS 
software like QGIS to prepare a satellite image map which can be printed and used with villagers. 
With free software and free satellite images, the main cost of using satellite images is the cost 
of printing. The total printing costs depend on the prices of printing services or the cost of 
maintaining a plotter (printer), the number of satellite image printouts needed to cover an entire 
village, and the paper size and paper type used for printouts. The price of printing in Tanzania 
has been steadily decreasing and is likely to continue to decrease, thereby making printouts 
even more affordable than they are now. 
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Textbox 2  What benefits do satellite images offer for the VLUP process? 

Using satellite or aerial images instead of the conventional method, blank flipchart paper, for 
mapping village land uses with villagers has numerous advantages, including the ability to 
produce better quality land-use maps and to support active villager participation and discussion. 
Satellite and aerial images accomplish the following: 

● Provide a bird’s eye view of a village and thus more comprehensive view of the village 
landscape and land uses and their spatial distribution and extent. 

● Enable villagers to accurately and in detail identify, map and verify land uses, village 
boundaries, and locally important assets on geo-referenced image maps, all outcomes which 
a sketch map on flipchart paper does not allow. 

● Enable detailed discussions of a village area and the different resources in it, thus helping 
villagers and facilitators to establish a shared understanding of the locations under 
discussion. 

● Reduce the time for GPS tracking as only those sites and areas which are not visible on the 
image need to be GPS tracked in the field. 

● Provide a relatively low-cost way of getting more recent spatial land use information 
(regarding roads, settlements, agriculture, water bodies, and the like) compared to the 
information in the topographic standard sheets of 1976 available in Tanzania.  

● Support learning and argumentation about the village landscape and land uses via visual 
means. 

● Show everyone area delineations in relation to the features in the landscape, thus increasing 
the transparency of decisions. 

● Allow for the production of accurate land use maps which can be combined with other spatial 
datasets available at the district, regional, and national levels. 
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2. INSTRUCTIONS OF THE IMPROVED TOOLS AND PRACTICES 

The following sections consist of detailed instructions for 17 improved tools and practices, first 
spatial tools and practices which require GIS expertise and then tools which do not require any 
particular technical expertise, just good facilitation skills (Table 1). The tools and practices are 
each related to a particular step in the VLUP process described in “The PLUM Guidelines (3rd 
edition)”. Figure 1 shows the workflow of the various activities in the VLUP process based on 
the PLUM Guidelines and the proposed practices and tools and use of spatial data in each step 
of the process. The figure suggests the order in which the tools and practices should be used 
in the VLUP process.  

Each of the instructed tools and practices is accompanied by three regular textboxes: “Basic 
details”, “Addressing possible challenges” and “Ways to modify.” The “Basic details” textbox 
indicates 1) the time which using the tool takes in hours, 2) the suggested participants to involve, 
3) the outcomes of the tool, and 4) the preparations and materials which the tool requires. These 
textboxes will help you to consider and compare the tools. The information on how much time a 
tool takes in hours will help you to plan which activities you can carry out in a single day. You 
may, for example, opt to conduct two or three exercises in one day if they take only 30 minutes 
to 2 hours each. Together with the “Addressing possible challenges” textbox, the “Basic details” 
textbox will help you choose the most appropriate tools and practices given the time and 
resources you have. This report describes the ideal way to use each tool.  Tips on how to modify 
tools are given in the “Ways to modify” textbox so that you can adjust the tool or practice to suit 
your resources and your VLUP process activities. Finally, additional textboxes with additional 
information are provided for some of the tools and practices.  

This report was written to guide and inspire facilitators of the VLUP process and enable them to 
adopt a genuinely participatory approach. It can also be used to monitor the quality of VLUP 
work when the tools of this report have been agreed to be adopted. The tools introduced are all 
suggestions, so, when necessary, you can modify them to fit each unique village context and 
the resources and skills available to you. 

We hope you will find the tools useful and get inspired to apply them! 
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Table 1  The practices and tools instructed in this report  

The tools are optional, and you can choose the ones which best fit to your resources and needs. 

Practice or tool 
(Step in PLUM 
Guidelines, 3rd 
edition) 

Outcomes Benefits of the practice or 
tool 

Time used Preparations and 
material needed 

Participatory geospatial tools and practices 

Preparation of 
village satellite 
or aerial image 
map (Step 1) 

Village satellite 
image map for 
use with villagers 

Helps familiarization of and 
orientation to the village 
landscape characteristics 
before village visit  

Enables georeferenced land 
use mapping and detailed 
digitization of areas with less 
GPS tracking 

1 to 6 hours; 
should be 
made one 
week before 
going to the 
village 

Computer, GIS software, 
village boundary shapefile, 
softcopy of the satellite 
image, transparent tape, 
scissors. Printing: printing 
service or a plotter, printing 
papers and cartridges. 

Village 
boundary 
verification  

(Step 1) 

Village boundary 
verified and any 
boundary issues 
identified and 
resolution started  

Boundary problems and 
inconsistencies in the official 
boundary are resolved before 
efforts on VLUP planning are 
started 

1 to 5 hours; 
preferably 
done at early 
stages of 
VLUP 
process. The 
verification 
will take up 
longer time if 
a boundary 
conflict is 
discovered. 

Whiteboard marker pens 
and something to erase the 
markings off the plastic 
sheet, clear wide tape, 
scissors, village satellite 
image map and 4-5 meters 
of transparent plastic 
sheet, notebooks, pens, 
report template and 
camera.  

Mapping 
existing land 
uses on a 
satellite image 
map (Step 3) 

Sketch map of the 
village land uses 
on satellite image 
map  

Village land uses and village 
boundaries are mapped in 
more detail with villagers onto 
a georeferenced map  

Areas which cannot be 
accessed on foot or car can be 
mapped and GPS tracking 
time is reduced  

Participants use satellite 
image to discuss land use 
areas and gain shared 
understanding of the locations 
under discussion  
 

3.5 to 6 
hours; 
advised to 
be done 
some days 
before the 
proposed 
land use 
mapping is 
conducted in 
order to 
have time to 
calculate 
future area 
needs 
(projections) 

Whiteboard marker pens 
and something to erase the 
markings off the plastic 
sheet, clear wide tape, 
scissors, village satellite 
image map and 4-5 meters 
of transparent plastic 
sheet, flipchart paper, 
masking tape, marker 
pens, notebooks, pens, 
report template and 
camera. 

Mapping 
proposed land 
uses on a 
satellite image 
map (Step 4) 

Sketch map of the 
proposed village 
land uses on 
satellite image 
map 

Same benefits as in mapping 
existing land uses on satellite 
image map 

Land allocations can be 
discussed with detail and by 
considering land use rights of 
more people  

Area delineations are visible 
on the image for all to see 
increasing transparency of 
decisions  

2 to 4 hours Whiteboard marker pens 
and something to erase the 
markings off the plastic 
sheet, clear wide tape, 
scissors, village satellite 
image map and 4-5 meters 
of transparent plastic 
sheet, flipchart paper, 
masking tape, marker 
pens, notebooks, pens, 
report template and 
camera. 



 
 
 

 
 

6 
 

 
 

Practice or tool 
(Step in PLUM 
Guidelines, 3rd 
edition) 

Outcomes Benefits of the practice or 
tool 

Time used Preparations and 
material needed 

Presenting the 
proposed land 
use plan and 
maps in the 
village assembly 
(Step 4) 

The VLUP maps, 
and plan are 
presented to the 
assembly for their 
commenting 

Any modifications 
and changes are 
recorded down 
and addressed in 
the final VLUP  

When the sketch maps are 
presented on top of the 
satellite image map, the 
assembly attendees see 
exactly where resources, 
services and boundaries of 
each land use area are located 
in the village 

Shared understanding can be 
created on the area 
delineations and implications 
of land use allocations 

Assembly is better informed on 
the proposed land use 
allocations in order to 
comment on them  

3 to 6 hours Hand drawn sketch maps 
on top of the satellite 
image map, VLUP report 
draft and if already printed 
the draft versions of the 
digital maps, flipchart 
paper, masking tape, 
marker pens, notebooks, 
pens and camera 
(optional). 

Digitization of 
satellite image 
sketch maps 
(Step 3 and 4) 

Digital versions of 
the VLUP sketch 
maps 

Systematically 
stored spatial data 
of the VLUP 
process 

Careful digitization and 
systematic storage of the data 
ensure combining of the data 
with other spatial data sets 
and future use by various 
stakeholders 
 

3 to 4 hours GIS software, computer, 
photographs of the 
environmental risk, existing 
and proposed land use 
sketch maps, DEM data of 
the area, notebook with 
grid readings (coordinates) 
and GPS data from field 
tracking (GPS coordinate 
collection forms). 

Production of 
the digital VLUP 
maps (Step 3 
and 4) 

High quality digital 
VLUP maps 

Reliable representation of the 
land uses on the ground in a 
map form 

Readability and usability of the 
maps is increased with clear 
visual map layout 

2 to 3 hours 
per each 
map 

GIS software, computer 
and VLUP GIS data 
(shapefiles). 

Other participatory planning tools  

Participatory 
stakeholder 
analysis (Step 
1) 

Various 
stakeholders of 
VLUP process 
identified and 
prioritized  

All VLUP stakeholders are 
identified and included in the 
planning if necessary  

People who have power in the 
village decision-making and 
those who have not are 
considered  

30 mins to 2 
hours 

Flipchart paper, marker 
pens and masking tape or 
blackboard and chalk. 

Knowledge gap 
tool (Step 2) 

Awareness raising 
topics identified 
and targeted to 
the audience 

Special attention given to the 
needs and knowledge gaps of 
the participants  

Motivates people to learn while 
they realize they already know 
something that it is worth 
sharing 

30 min to 1 
hour 
depending 
on the topics 
and time 
available 

Optionally flipchart paper 
and marker pens. 

Group work, 
dialogue and 
learning cafe 
tools (general 
participatory 
tools) 

Diverse opinions 
captured 

Participants are 
actively 
participating 

Encourages participants to 
express their opinions and 
knowledge 

Motivates and keeps the 
participants active 

Gives more people opportunity 
to speak   

30 mins to 2 
hours 

Note taking material and 
alternatively chairs and 
tables or other things to sit 
and write on. 
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Practice or tool 
(Step in PLUM 
Guidelines, 3rd 
edition) 

Outcomes Benefits of the practice or 
tool 

Time used Preparations and 
material needed 

Village history 
timeline tool 
(Step 2) 

A timeline of 
events and 
conditions in the 
village from past 
to present  

Increases understanding of the 
past achievements and 
conditions in the village thus 
encouraging local agency in 
development  

Indicates the future 
developments in the village 
and helps to plan actions 
towards future goals  

2 hours Flipchart paper, masking 
tape and marker pens or 
blackboard and chalk. 

River of life tool 
(Step 2) 

A timeline in a 
form of a river with 
events and 
conditions in the 
village from past 
to present 

Increases understanding of the 
past achievements and 
conditions in the village thus 
encouraging local agency in 
development 

Indicates the direction the 
village might be taking so as to 
plan actions for the future  

Is more inspiring presentation 
of the history than timeline 
thus invoking stories and 
imagination 

2 to 3 hours  Flipchart paper, masking 
tape and marker pens or 
blackboard and chalk. 

Trip to the future 
tool (Step 2) 

A list of desired 
future 
developments in 
the village 
 

Encourages villagers to think 
broadly and outside the box 
what developments they want 
to have in the village  

Creates shared goals for 
future developments  

Better understanding of what it 
takes to achieve what they 
want 

2 to 3 hours  Flipchart paper, masking 
tape and marker pens or 
blackboard and chalk. 

Problem tree 
analysis (Step 
2) 

Problems and 
their causes and 
effects in different 
sectors of village 
life are identified 
 

Problems are broken down 
into smaller and definable 
parts which can be prioritized 
and focused on 

Better understanding of 
interlinked and sometimes 
contradictory causes of 
problems 

2 to 3 hours Flipchart paper, masking 
tape and marker pens or 
blackboard and chalk. 

Community 
leaky bucket 
tool (Step 2) 

Information on 
components and 
state of village 
economy 

Potential income 
sources and 
saving 
opportunities 
identified in the 
village  

Assists in understanding local 
economy and how different 
activities contribute or 
undermine it 

Helps participants to see how 
economy works and how it can 
be influenced 

1 to 2 hours Flipchart paper, masking 
tape and marker pens or 
blackboard and chalk. 
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Figure 1  Recommended order of steps and activities in the VLUP process 
described in the PLUM Guidelines (3rd edition), and the use of practices, 
tools, spatial data sets and maps instructed in this report 

 

Note: The spatial data sets refer to existing location-based information on e.g. water sources, soil 
and vegetation, infrastructure and land ownership, which can be combined with the spatial data 
produced during the VLUP process. 
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2.1 Participatory geospatial tools and practices 

2.1.1 Preparation of village satellite or aerial image map for village land use mapping 

Overview and aim 

Remote-sensing data, such as aerial and satellite images, provide valuable background for the 
village land use planning, when they can be obtained at sufficient spatial scale, such as 1:7500 
or larger. Having a large enough scale enables users to identify individual objects such as 
houses, roads, land use patterns and large trees (Figure 2), in the image. Such images are 
called high-resolution satellite images. The remote-sensing images of a village help the 
facilitators of the planning process to familiarise themselves with the village landscape and land 
features before and during their visits to villages. Moreover, the images are valuable background 
for the villagers to refer to as they map land uses and can be used instead of blank flipchart 
paper to sketch current village land uses and future plans. As it is possible to obtain a bird’s eye 
perspective of the village landscape with these images, their use provides village inhabitants a 
richer opportunity to learn and communicate about village land-use practices, related values, 
and future needs (Figure 3). 

Figure 2  Real-size example of a satellite image in scale of 1:7500 

The houses, roads, paths, trees and a river can be identified in the image. 

 

Image capture date: 14 July 2017 
Image source: © 2018 Google, © CNES/Airbus 

 

Preparing satellite images to serve as a usable mapping background needs to be started early 
so that you will have time to digitally process, prepare, print, and interpret the images before 
village visits start. The satellite image requires all necessary information as in map products, 
such as north arrow and scale bar. By inserting these map elements into the satellite image 
you create a village satellite image map. The high-resolution satellite images you need to 
produce the image map can be obtained commercially from image vendors or be accessed free-
of-charge from the Internet, such as from Google Maps, Bing Maps, or Here Maps. Image-
downloading software is freely available in the Internet.  This software allows you to extract 
image maps from the screen of a computer in geo-coded form with a map-coordinate system 
attached. Since this software may change over time, it is best to check its availability frequently. 
Novel remote-sensing data production options, such as drone images, are also becoming 
prominent, but drone images, like any aerial remote-sensing images, have to be acquired 
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separately. In addition, this type of image data-production campaigns are expensive and the 
spatial coverage of drones is more limited than that of satellites. 

Figure 3  Introducing a satellite image 

A satellite image is like a photograph of the Earth’s surface taken hundreds of kilometres above the Earth. 
For villagers and facilitators they offer a bird’s-eye view on almost everything seen on the village 
landscape. 

 

 

Working tasks 

Obtaining a satellite image: 

1. Obtain a GIS layer (shapefile) with the boundaries of the village you are working in. Such 
a boundary layer will show you the location and the overall extent of the village while you 
look for a suitable satellite image for the village. The shapefiles can be obtained from the 
concerned district office or the Division of Survey and Mapping of the Ministry of Lands, 
Housing and Human Settlements Development (MLHHSD). If the boundary does not exist 
in digital form, you can digitize it from the village survey plan.  

2. Look for the most recent suitable cloud-free satellite image of the village area from 
commercial satellite data repositories, Google Earth, QGIS or image downloading software. 
The image downloading software allows you to browse repositories of Bing maps, Google 
maps, Here maps etc.  

3. After you have found a suitable satellite image, it is recommended that you download the 
satellite image into your computer instead of working with it online. This is because an 
unreliable internet connection may interrupt your work and affect the quality of the image.  

4. In order to use downloading software to look for and download satellite images, download 
and install satellite image-downloading software onto your computer,  
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5. Convert the boundary shapefile or location data into a file format accepted by the image-
downloading software you have chosen. For example, the KML file format. 

6. Open the converted village boundary shapefile in the downloading software.  

7. Check the date of the image to find the most recent. If the image-downloading software 
does not show the date when the satellite image was taken, you can find it on the webpage 
of the original image provider (see Textbox 6). 

8. When you have found a suitable image, select the area of the image which you want to 
download. The selected area has to be larger than the village boundaries. This is because 
sometimes a village boundary shapefile does not show the up-to-date and correct boundary 
of a village and you will have to verify the actual boundary with the villagers later on and 
you may find that it is outside the shapefile boundary. 

9. Select the resolution at which you want the image to be available after downloading. This 
resolution has to be high enough for you to be able to produce a satellite image printout at 
the recommended scale of 1:7500 or larger. The high resolution will allow you to identify 
different features and land use boundaries in detail on the image. Use for example zoom 
level 20.  

10. Download or save the image in an appropriate image-file format and ensure that it has 
proper settings such as its coordinate-reference system and resolution or zoom level.  

11. Some image downloading software download the image in pieces and mosaicing or 
stitching is then needed to produce one image of the area of interest. This functionality is 
provided by the software of your choice. 

12. Ensure that you use the same image resolution during stitching as you used during image 
downloading. Common image file format for the resulting combined image is ECW 
(Enhanced Compression Wavelet). 

13. Now you have downloaded a satellite image of the village area in a file format which you 
can open in GIS software. 

Preparing the satellite image map for printing: 

14. Open the downloaded satellite image in the GIS software which you have, such as ArcGIS 
or QGIS.  

15. Project the image to your preferred datum.  For Tanzania, use WGS1984 as the map datum 
and then set the correct zone (35–37) depending on the location of the village in Tanzania. 

16. Set the scale of the satellite image to 1:7500 or larger so that villagers can see the features 
of their village features on the satellite image printout well during mapping activities (see 
Textbox 5). A scale of this size enables villagers to identify their houses, water sources, 
small paths, big trees, farms, and forests, all landmarks that aid them in locating other 
places on the satellite image and, as a result, make it easier for them to allocate land uses 
during the VLUP process. 

17. Design the layout of the image map in the GIS software you are using and select a frame 
size for the map that fits the size of the paper which you plan to print, whether A0, A1, A2 
or A3. 

18. Generate thin grid lines on the satellite image and display the northings and eastings in the 
satellite image layout. It is recommended that you use a grid-cell size of 100 m x 100 m. 
These grid cells can be used to estimate the sizes of land use areas during proposed land 
use mapping (see Section 2.1.4.). They will also be used to geo-reference the sketch map 
the villagers produce (see Section 2.1.6.). 

19. Overlay the village boundary shapefile on top of the satellite image using GIS software. 
Make the village boundary a thin black line on top of the satellite image (Figure 4). This line 
indicates to villagers where the official boundary is.  They have to verify it later on (see 
village boundary verification in Section 2.1.2.). 
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20. If you wish to, you can superimpose contour lines on the image to describe the topography 
of the area since a satellite image has no topographic information. Ensure that the contour 
lines cover the whole satellite image layout not just the area inside the village boundary 
since they may help villagers verify the boundary. 

21. Add other essential information into the satellite image layout, including a north arrow, scale 
bar, the date in which the image was taken, the datum used, and the source of the satellite 
image. 

22. Now you have produced a satellite image map layout.  

23. Because you cannot print the whole village area at the scale of 1:7500 on one piece of 
paper, you will have to produce several overlapping printouts which you will then have to 
join together. The maximum size of paper currently affordable for printing in Tanzania is 
A0.  The number of printouts which you need to print will depend on the size of the village 
and the size of the paper which you can print. You can use the same layout to produce 
each printout.  

24. Plan a combination of printouts which will allow you to print the entire village area at the 
scale of 1:7500 on separate printouts.  

25. To make each printout, shift the satellite image to the right location in the data frame. For 
printouts of village boundary areas, ensure that the satellite image printout extends outside 
the village boundary in case you have to modify the boundary with the villagers later on. 
Also ensure that each printout is overlapping so that you will be able to join the printed 
hardcopy printouts together in the next phase of work. 

26. Export each printout into the file format you prefer, PDF or JPEG format for example. PDF 
format is recommended because it produces a smaller file size than JPEG but still allows 
for good image quality. For both JPEG and PDF formats, set the image quality at a 
minimum of 200 dpi. 

27. Print all the satellite image map printouts or look for a printing service provider in your area 
where you can print the size of paper you require. 

Joining the printouts: 

28. Arrange the printouts to see you that you have a printout set that covers the entire village. 
Arrange them on a clean and flat surface so that you have a good working area.  

29. Plan where you will cut the printouts to create the joints between the separate printouts. 
Use the gridlines to help you cut accurately (Figure 5). Cut only the printout which is on top, 
overlapping the other one below.  

30. Use clear wide tape to join the printouts together. Ensure you align the gridlines correctly 
because if they are not aligned correctly this will cause errors when you digitize the sketch 
map (see Section 2.1.6). 

31. Since a large joined satellite image map is difficult to transport, it is recommended that you 
join the satellite image map printouts in the village.  
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Figure 4  Example of a village satellite image map  

The black dashed line showing the official village boundary, the grid and the contour lines have been 
superimposed on the image. 

 

 

Further information sources 

QGIS software:  www.qgis.org 

QGIS tutorials:  www.qgistutorials.com 

ArcGIS software: www.esri.com/en-us/home 

ArcGIS tutorials: ArcGIS Help and https://mgimond.github.io/ArcGIS_tutorials/index.html 
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Figure 5  Joining the satellite image printouts together 

A) To have a satellite image map which covers the entire village area, you will most likely need two or more separate 
satellite image printouts; B) Plan well where to cut the printouts in order to do the joining, and use the grid 
coordinates and lines to decide where the join is; C) Cut the printout following the grid line; D & E) Use the grid 
coordinates to correctly place the printouts precisely on top of each other; F) Use small pieces of clear tape first to 
keep the printouts in correct place; G) Finalise the join with one stretch of clear tape, best way to do this is to start 
taping outside the printout on the floor and move slowly with the tape to the other side of the of the join; H) Use your 
other hand to press the tape on the printout and the other hand to keep the tape roll tight so that there will be no 
folds in the tape; I) Finish taping again outside the printout on the floor, this ensures smooth finishing for the tape; 
J) Cut off the leftover ends of the tape and you have joint the satellite image printouts. 
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