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1. Introduction

This methodological brief has been produced as part of a UN-REDD Programme project to support Tanzania
in the development of multiple benefits maps to inform REDD+ safeguards policies, conducted between
January and August 2013. The project had two main objectives: (1) to contribute to, and support the
development of enhanced national scale spatial datasets, statistics and maps on biodiversity and ecosystem
services for Tanzania for the purpose of informing REDD+ policies and measures; and (2) to build capacity
within Tanzania on spatial analysis of datasets of relevance to multiple benefits and environmental
safeguards for REDD+ and on approaches to developing information systems for safeguards, using open-
source GIS software. Another objective of the work was to explore the data from the National Forest
Inventory (NAFORMA), for the purpose of informing REDD+ planning and environmental safeguards,
alongside spatial data from other sources.

Objectives 1 and 2 were achieved simultaneously through two working sessions in Tanzania of five weeks in
total, covering mapping work and enhancement of national spatial datasets, using open-source GIS
software (QGIS, SAGA and GRASS). The working session included eight participants from four institutions:
Tanzania Forest Service, Sokoine University of Agriculture, Forestry Training Institute — Olmotonyi and FAO
Tanzania. Two facilitators from UNEP-WCMC prepared and led the working sessions, with support from the
NAFORMA project, the FAO-FIN Programme and UN-REDD Programme in FAO.

This methodological brief outlines the technical approaches used in the working sessions.
2. Capacity Development

A significant aim and emphasis of the project was to develop capacity within country on mapping and
analyzing relevant data to inform REDD+ multiple benefits planning and safeguards policies. In order to
ensure that the work was undertaken as collaboratively as possible, two working sessions were provided in
Tanzania. Holding the training in Tanzania enabled the training to cater for a larger group of people, to
make use of in-country expertise to a greater degree, as well as access data that would otherwise be
difficult to source. Additionally, it helped ensure compatibility with in-country systems and provided the
best opportunity for integrating the tools and approaches with the regular work of the working session
participants.

The focus of working session 1 was predominantly GIS training. The training was centered around the
exploration of a particular set of topics and questions, including exploration of the NAFORMA tree species
data and the extent of occurrence data for species in the IUCN Red List. Throughout this session, the entire
group of participants undertook each activity. Working session 2 built on the skills developed in working
session 1 but with a stronger focus on the mapping and analysis of topics relevant to REDD+ multiple
benefits to inform REDD+ planning and safeguards policies. Working session 2 relied more heavily on group
discussions on how to best process and improve available data, and how to present the maps. This was
followed by group work to undertake different specific tasks identified from the discussions. This problem
solving approach taken in working session 2 complemented the more traditional training approach applied
in working session 1.

In both working sessions, different parts of the training included, where appropriate:

1) Step-by-step training materials provided to participants for undertaking a specific task
2) Presentation of the topic followed by brief guidance notes for participants to undertake the tasks
3) On-screen, trainer-led (follow-along) exercises
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4) Exploration of particular suites of tools
5) Self-planning of GIS work with trainer guidance for use of tools.

This variety of training methods allowed the participants to work both independently, in pairs and as a
group to think about the task at hand and which tools they required. This approach was also intended to
facilitate the transfer of the knowledge gained in the training sessions to their everyday work. The step-by-
step guides were popular with participants, but if used alone they would not have provided maximum
learning opportunity. Learning how to find their way around the software and exploring appropriate tools
for different tasks was an important part of the learning process.

3. Open-source Software

i. Why use Open-source Software?

Open-source software is released under a license that allows software to be freely used, modified, and
shared (http://opensource.org/licenses).The decision was taken to use open-source software in the training

to ensure the future sustainability of the knowledge gained by the participants during the training, and for
materials produced to be useful for a larger number of people, who may not be able to procure commercial
software licenses. The development of open-source software is typically collaborative, meaning that
developers improve the code and share the changes within the community. An example is the GNU
General Public Licence v2 (http://www.gnu.org/) used for Quantum GIS (QGIS), which protects four special

freedoms:

1) The freedom to run the program, for any purpose

2) The freedom to study how the program works and change it so it does your computing as you
wish

3) The freedom to redistribute copies so you can help your neighbor

4) The freedom to distribute copies of your modified versions to others

This means that the software is often continuously developed and added to. By sharing in this way the
whole community is given a chance to benefit from changes made by others. Access to the source code is a
pre-condition for this..

One of the few disadvantages of open-source compared to proprietary software (owned by corporations) is
that it might not be as fully integrated, for example it may not be as easy to link tools together into a single
GIS procedure or you may need to select tools from multiple pieces of software for undertaking a particular
task or set of tasks. However, the licenses for proprietary software are restrictive, and the costs of the
licenses as well as additional costs for extensions to the software are often beyond the means of many
individuals and organizations.

ii. Which open-source GIS software?

For this UN-REDD project Quantum GIS (QGIS) was selected as the main GIS software to use along with
GRASS, SAGA and the Open Foris Geospatial Toolkit (to a lesser extent). QGIS was recommended by FAO,
and the Tanzanian Forest Service and Sokoine University of Agriculture (SUA) already had some experience
of using it. There are hundreds of other open-source GIS software to choose from. The website

http://freegis.org provides a useful overview currently listing 356 projects.
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Some of the strong advantages of QGIS are that it runs on multiple platforms (Linux, Unix, Mac OSX,
Windows and Android operating systems). It supports vector and raster processing and can access and
utilise tools available in other open-source GIS packages. GRASS, for example, comes as part of the QGIS
installation and is fully integrated while it can be run independently. Other software can be accessed
through additional freely available plug-ins. These additional plug-ins are built by the wide user community
using the python scripting language. For example, the Sextante toolbox plug-in provides a geoprocessing
environment similar to the ArcGIS toolbox which allows you to access tools available within QGIS, GRASS
and SAGA GIS. QGIS is a commonly used alternative to the proprietary ESRI ArcGIS software with a user
friendly GUI and has a similar processing power, which makes it an excellent alternative. QGIS is a
lightweight installation compared to ArcGlIS. It takes up less space and will run on less powerful computers.
However, to ensure speed and processing ability for complex analysis, a high capacity computer is required,
of similar specification recommended for ArcGIS. The greatest advantage of using Open-source GIS is that
it is can be accessible to all and not limited to just 1 or 2 licensed individuals in an organization. There is a
large user community and a growing wealth of online resources and training materials.

iii. Technical training method: Xubuntu on Live USB

The computer set-up used for the training throughout the working sessions was an install of the Xubuntu
operating system on a live USB. This followed the approach taken by FAO in other training held under the
NAFORMA project and UN-REDD Programme in Tanzania, and so complemented previous capacity building
activities. FAO staff were able to provide efficient knowledge transfer to UNEP-WCMC and supplied the
required ISO image containing the relevant software for installation of the live USB (see Annex 1a and 1b).

The advantages of this approach were that:

> It provided a consistent install of both operating system and software, which avoided problems
related to different configurations on different computers

» Developers of open-source software often work in the Linux environment, so the Linux versions are
often more stable than the Windows versions

A\

The software was not installed on a single machine so was portable
» Xubuntu is a lightweight Linux operating system, which work well on less powerful machines

A\

It is easy to customize and install other software packages (providing you have an internet
connection)

» Participants gained experience with an alternative operating system to Windows

» The risk of virus infection is significantly lower in Linux operating systems than in Windows

» Other non-GIS open-source software alternatives were introduced to the participants, including
LibreOffice

Booting of live USB operating systems differ slightly depending on the make and model of the computer,
but this step was successful for all the machines in the training session. The main challenge of using live
USBs was the introduction of a new operating system in addition to the new GIS software. However, this
approach was well received by the participants. In addition to using live USBs, UNEP-WCMC made sure that
all participants had a working copy of the all the GIS software (QGIS, GRASS and SAGA) installed in the
Windows environment on their computers, including all the additional plug-ins for QGIS used in the
working sessions. Free antivirus software were also installed where no antivirus software were present.
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iv. Challenges of using open-source

The main challenge of using open-source software is the limited knowledge within Tanzania, and that
ArcGIS is taught as the standard software. Although QGIS is a good alternative to ArcGIS there are still some
initial challenges to be aware of when using the software, but these should not prevent users from
switching to QGIS or open-source software.

» Treatment of map projections can be confusing in QGIS and can lead to mistakes

» Symbolizing raster data is less advanced in QGIS than ArcGIS

> Raster analyses is different to ArcGIS

» Development of customized tools and workflow requires python knowledge unless using the
Sextante plug-in or GRASS model builder

» The model builder (Sextante plug-in) for QGIS is not stable for some tools, particularly in the
Windows environment

» GRASS has its own data structure and management set up and may require further training for
proficiency

» Data have to be imported into GRASS before the GRASS model builder can be used

» Tools are not so well integrated, which can make trouble shooting more difficult

» Tools are not as well tested as in ArcGIS

» Map production facilities are good but less sophisticated than ArcGIS

» Creating maps in a geographic coordinate system prevents adding a scale bar in the final layout.

v. Good working practices and spatial data management

Good spatial data management and working practice is essential for efficient management and analysis of
data. Prior to the working session, UNEP-WCMC compiled a data registry consisting of global, regional and
national data relevant to safeguards and multiple benefits for REDD+ in Tanzania. The data registry is a
simple MS Excel table storing information about datasets, including their source, year, citation, contact
information and any restrictions associated with the data. This was a useful starting point to catalogue the
knowledge about potentially useful datasets available on Tanzania, including information on biodiversity,
land use/land cover, management units, pressures on forest resources and ecosystem services.

In working session 1, participants were introduced to the data registry and a number of ways to plan and
document their GIS work. For example, a user generated plug-in called QNote enables users to add notes
directly in the map to document a description of what the QGIS map document contains, or to analyse
methods applied. Another approach was to provide a technical work plan to get users to think about how
to undertake a particular activity, what GIS methods tools to use and what GIS data inputs are required.

This data registry was updated during the working sessions to incorporate additional datasets identified by
the participants. A metadata catalogue storing information alongside the data held within a spatial
database would be ideal but in the absence of a central database for storage of spatial data this is a good
starting point for collating existing knowledge and keeping track of datasets.

A spatial database is more than just a storage facility for spatial data and can be used to query and share
spatial data for GIS as well as other applications. There are many advantages of centrally storing data in a
spatial database and it does not necessarily mean huge costs associated with commercial software. There
are open-source options available such as PostgreSQL with PostGIS
(www.postgresql.org/about/news/1387) that have a long history of use with Quantum GIS, with inbuilt
plug-ins to allow users to easily manage, access and retrieve data held in a PostGIS spatial database. A

presentation was given on Spatial Database Management Systems in working session 2, but there was not
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time to focus on this topic in depth during the working sessions or to demonstrate the setting up of a
spatial database. The working session identified that future capacity development in this area would be
helpful.

4. Methods for development of enhanced national scale spatial datasets

i. Compilation of dataset on wildlife corridors

Wildlife corridors are crucial habitats for the health of ecosystems and wildlife populations in Tanzania, but
they are often unprotected and under pressure from human activities. For the working session, no spatial
dataset was available that showed how wildlife corridors link together protected areas in Tanzania. The
most recent, publicly available work on listing and mapping important large corridors in Tanzania was led
by the Tanzania Wildlife Research Institute and published in 2009 (see http://www.tzwildlifecorridors.org/).

In working session 2, participants used the data available on this website and in associated reports to
create a dataset that illustrated the general location of corridors assessed in this work. The corridors were
symbolized with dotted lines, to illustrate their general extent. The resulting map was sent to TAWIRI for
comments.

ii. Enhancing spatial data on forest reserves and Participatory Forest Management (PFM)
in Tanzania

Currently, there are several different spatial data versions of Tanzania’s forest reserves in circulation. In
working session 2, a spatial dataset with polygons of forest reserves from 2010 provided by TFS was
compared to the data on forest reserves held within the World Database on Protected Areas (WDPA). A
number of differences were identified and resolved both in terms of spatial boundaries and attribute
information. In some instances, the data in the TFS version was deemed correct, and in other instances the
WDPA was considered correct. The decisions made in the working session should be further quality
checked by experts. The only attribute information that was taken into consideration in the May 2013
working session was the forest reserve name. An assumption was made that the spelling of the forest
reserve name was correct in the 2010 dataset. There were additional discrepancies where a solution was
not evident, and where there was not time to make further investigation.

Experts have advised that it is likely that some of the reserves in both these datasets may have been
degazetted. There are also overlaps with other protected area designations that may indicate outdated
information. Also, both datasets omit the Nature Reserves gazetted since 2007 — but where there are shape
files available that can be added.

Furthermore, TFS also provided a non-spatial table, listing forest reserves by forest name, which had never
been linked to spatial data. This data is also from 2010. A preliminary join has been made to the spatial data
but further comparison of this list with the spatial data is required and along with any additional
information that can be made available beyond 2010.

A related issue concerns land under Participatory Forest Management (PFM) (Community based forest
management (CBFM) or Joint Forest management (JFM)). The following tables are known, but lacking
spatial data linked to them:

> “Baseline for declared village land village forest reserves in Tz — 2011”

> “Baseline for signed JMAs in Tz—2011"

» “National Census for Participatory Forest Management, Community Based Forest Management,
2008". Listed by forest name and village name. The forest name is not always a forest reserve
name.
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» “National Census for Participatory Forest Management, Joint Forest Management, 2008” Listed by
forest name, village name and forest status (NFR or LAFR). The table also has information on
protection/production status, and the current (as of 2008) stage of JFM establishment.

In the working session, a team of three participants worked to quality check these datasets. In collaboration
with a UNEP-WCMC facilitator, they developed a methodology for error checking the data, and document
the errors found and the changes made. Knowledge of how to systematically quality check data is a highly
useful skill and this exercise was appreciated by the participants.

iii. Compilation of dataset on population density based on 2012 census

The 2012 population census report on population density per ward had just been released at the time of
the working sessions and could only be obtained in a Word document. An automated extraction of the
tables of population counts by ward to CSV files was made possible by FAO. These tables were joined
together to form a single table, which was subsequently joined to a spatial layer of census units. This
process was not straightforward as the 2012 spatial dataset for ward level boundaries was not yet
available, so the 2002 ward boundaries from the previous population census had to be used. There had
been changes to boundaries between 2002 and 2012. Significant effort was required to prepare the data to
link the 2012 data tables to the 2002 ward polygons. Where ward boundaries had not changed the 2012
data were assigned directly to the ward. Where ward boundaries had changed significantly, efforts were
required to try to modify and link the 2012 census figures to the old boundaries. The following issues were
encountered and addressed:

» wards had changed name: 2012 data manually linked to old ward name

» single ward now 2 wards: 2012 population data merged and figure added to single ward

» 2 or more wards merged to form new ward.: 2003 ward boundary merged and data connected to
merged ward

The population density was calculated from the population count and ward area. This map presents a
significant update to representation of population data in Tanzania since 2002 and from this work it was
possible to calculate change in population density. This map should be reproduced once the 2012
boundaries are release.

iv. Compilation of dataset on importance of forests for limiting soil erosion

A simple “quantitative” approach was taken for evaluating the importance of forests for soil stabilization
and limiting soil erosion. Importance was estimated as a function of slope, rainfall and the presence of
important features downstream that could be adversely affected by erosion such as a dam or water body.
For example, forests may play an important role in soil stabilization on steep slopes in high rainfall areas
with important downstream activities that benefit from clear water such as population centres,
hydroelectric plants and navigation routes. This dataset can therefore be used to help answer questions
such as:

> Where is forest loss likely to result in erosion and consequent sedimentation — and where is this
potentially damaging?

» Where might retaining or restoring forest play an important role in retaining soil or reducing soil
erosion?
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The analysis was undertaken by generating single layers of low, medium and high precipitation; slope; and
a binary layer of catchments of dams and water bodies. These layers were summed and clipped to the
forest extent. This generated 6 classes representing low to high importance of forest for preventing soil

erosion:
. Important .
Slope Precipitation Sum Slope Precipitation Important catchment
catchment
0 2 low slope low precipitation not in catchment of dam
1 3 low slope low precipitation in catchment of dam
medium
1 2 0 3 low slope precipitation not in catchment of dam
medium
1 0 3 slope low precipitation not in catchment of dam
1 3 0 4 low slope High precipitation not in catchment of dam
medium
1 2 1 4 |ow slope precipitation in catchment of dam
medium
2 1 1 4 slope low precipitation in catchment of dam
medium medium
2 2 0 4  slope precipitation not in catchment of dam
3 1 0 4 high slope low precipitation not in catchment of dam

(Colours as per legend on Map 12)

This approach could be further refined for example by adding in additional layers such as soil type or by
assessing and giving weight to the different elements according to their importance before summing
together.

v. Digitization and Georeferencing of maps of bee reserves

In the feedback given after working session 1, participants requested training on how to digitize maps in
QGIS. An exercise in digitizing maps of proposed bee reserves was therefore conducted in working session
2. These reserves were very small and therefore not included in a map in the final report, but the exercise
addressed the capacity building request.
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5. Methods for evaluating the potential of the NAFORMA inventory to model
tree species richness

The NAFORMA inventory provides a great amount of data on forest resources in Tanzania from over
29 000, 15m-radius plots grouped into L-shaped clusters of between 6 and 10 plots. The data collected by
NAFORMA was analysed in order to assess what information it could provide about tree biodiversity.
Investigations included looking at the likely proportion of species in different vegetation types recorded by
the survey, and assessing whether the data could be used to create a wall-to-wall species richness map of
Tanzania.

The NAFORMA survey aimed to identify the species of every tree measured within a plot. Initial
investigation of the tree inventory (containing over 240 000 trees) showed that (1) the species code and the
species name recorded sometimes disagreed and (2) some codes and some names recorded were not
present in the NAFORMA species checklist. This was either due to the code or species being completely
missing from this checklist or due to spelling errors. Due to these disagreements between species code and
species name, it was not possible to just join on correct spellings from the species checklist. In order to
investigate the distribution of species and the number of unique species in different locations, we needed
to address the errors in the inventory, as far as possible. Without access to the field notes, errors could be
more easily identified in the species names than errors in the codes. Therefore, the decision was taken to
clean the species name information where spelling errors were evident, but not attempt to address
possible errors in the species codes. The cleanup involved checking the species names against the
NAFORMA checklist, and correcting the spelling errors found.

» Where a species name in the inventory was not listed in the checklist, further checks were made to
see if the species was recorded in the African Plant Database (APD) or the Global Biodiversity
Information Facility (GBIF)

» Where there was a species name that could be found in the checklist, but the code indicated in the
inventory did not match, this error was not corrected

> For over 5000 tree records, the species code was “unknown” or “unlisted” but a species name was
present. For these records, any spelling errors were addressed, but codes were not corrected, and
these species were included in the final species count

> Where a species code was present (that matched a code in the checklist), but the species name was
indicated as “unknown” or “unlisted”, the species name was added from the checklist

» The remaining trees with name recorded as “unknown” or “unlisted”, or had vernacular names
only, were excluded from further analysis

A full summary of issues can be found in Annex 4. The cleaned list was required to produce the most
accurate estimate possible at this stage of the total number of species recorded by NAFORMA, and the
number of species within plots and within clusters of plots. When a final count of total number of species
recorded in the inventory was made, this count was based on species name.

Following cleaning of the tree inventory, our calculations indicate that the NAFORMA survey recorded
1 229 species, which includes 67% of the species listed in the NAFORMA species checklist (983 species) and
an additional 246 species not contained within this original expected species list. Over 29 000 trees (12 % of
the total 240 000 trees measured in the survey) were also only identified to genus level. In addition, 33% of
the species on the checklist were not found in the plots. As Tanzania is such a biodiverse country, the plot
sampling area of just over 700m” is likely to have undersampled overall diversity across the country.
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Additionally, the number of species identified in a plot may have been influenced by the difficulty of species
identification (rare species are often mistaken for more common ones, for example?).

The ability of the NAFORMA survey to measure tree species richness within an area was explored by
creating a graph of the number of new species found when additional plots were sampled in an area. Figure
1 shows the cumulative number of species found in selected vegetation types as more plots were sampled
(within each NAFORMA plot, the vegetation type was recorded). If this curved flattened out it would have
indicated that the survey had recorded most of the richness in that vegetation type. However, as the figure
shows, the total number of species recorded in a vegetation type increased with the number of plots
surveyed for that vegetation type; suggesting that NAFORMA did not cover enough plots to estimate the
total species richness for each vegetation type. The curve of the humid montane forest is the steepest,
showing without doubt that if more plots were sampled, many more species would have been found.
Sampling is most complete in the open woodland habitat.

The plot level data does provide an estimate of localised species richness (which is likely to be only a
portion of the species occurring within a wider area). Even so, localised species richness is highly variable;
the number of species recorded within an individual plot varied from 0 to 23 (0 meaning either no trees
identified to species level or no trees present).

800
|

& Humid Montane Forest
Lowland Forest

O Open Woodland
Closed Woodland

& Herbacous Crops

O Dense Bushland

Species found

200
|

T T T T T T
0 2000 4000 6000 8000 10000
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Figure 1: Cumulative number of species found in selected vegetation types.

In addition to investigating whether NAFORMA data could provide an estimate to the total species richness
for different vegetation types, we also investigated whether the data could be used to estimate species
richness in unsampled locations. The number of species in a location will vary depending on the
characteristics of that location, including environmental attributes such as temperature and rainfall. Hence,
if the relationship between a site’s characteristics and the number of species is known, the potential
species richness of a site can be estimated from the site’s characteristics. We studied whether the
NAFORMA data could allow an understanding (model) to be created on how the number of tree species
varied between plots. The data were investigated using generalized linear models and generalized additive
models with a quasi-poisson distribution of errors using the statistical package R. A simple model based
only on the NAFORMA vegetation type of the plot explained 33% of the variability in the number of species
found at a plot. A generalized linear model including additional information on the mean temperature,

! Ahrends, A., Rahbek, C., Bulling, M. T., Burgess, N. D., Platts, P. J., Lovett, J. C.,Marshall, A. R. (2011). Conservation
and the botanist effect. Biological Conservation, 144(1), 131-140.
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temperature range, average rainfall, precipitation seasonality, PET, distance to road, latitude, longitude and
sampling strata of a plot together only explain a further 8% of the variability in number of tree species
recorded at a plot. Information on the environmental characteristics of plots was extracted from the
WorldClim database, and Waterworld was used to calculate the PET. The best fitting model tested was not
able to explain over 50% of the differences in tree species richness between plots and the model was
particularly bad at identifying where plots are likely to have high species richness (figure 2, GLM model null
deviance = 94083, residual deviance = 56944, d.f. = 28835; GAM model null deviance =94083, residual
deviance =50513, d.f. = 28805). Part of the reason for the variability between plots that cannot be
explained by the models tested may be due to the small size of the plots in relation to the heterogeneity of
forests. Localised species richness can be very variable and the number of species recorded within an
individual plot within just the closed woodlands plots of the NAFORMA survey varied from 0 to 23. As it is
not possible to predict the species richness of a site with a high degree of accuracy from this model, and
the richness being modeled is localised, is not possible to produce an accurate wall-to-wall map of plot
scale species richness in Tanzania using this approach.
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Figure 2: The observed species richness for each plot in the NAFORMA data against the tree species richness predicted by a general
linear model (left) and general addititive model (right) based on the environmental characteristics of the plot (mean temperature,
temperature range, average rainfall, precipitation seasonality, PET, distance to road, latitude, longitude, sampling strata and
NAFORMA vegetation cover of the plot). (Plots with more than one NAFORMA vegetation cover were excluded from the analysis). If
the models had explained all of the variability in the plots, all of the points would have fitted on the red line, the greater the scatter
and deviance of the plots from this line the less the model explains the variability in the plots tree species richness.

The parameters which control the number of species within a plot may vary between different vegetation
types. It was therefore investigated whether a greater proportion of the variability in species richness could
be explained if open woodland plots were assessed alone. However, a model including just the open
woodland plots only explained 15% of the variability in the number of tree species found (Generalized
linear model of number of tree species in a plot by mean temperature, temperature range, average rainfall,
precipitation seasonality, PET, distance to road, latitude, longitude and sampling strata using a quasi-
poisson family of errors, null deviance = 24229, residual deviance = 20661, d.f.= 11484).

As the area of one plot is very small, the number of species within each cluster may provide a more
representative estimate of the number of species within the wider habitat at each cluster location. The area
of one cluster (0.4 to 0.7 ha), is closer to the average area predicted as needed to differentiate between the
diversity of different areas (Ahrends et al. in press). Hence, it was investigated whether the number of
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unique tree species recorded in a cluster could be used to produce a more specific model of tree richness in
Tanzania. However, it is important to note that the number of plots in a cluster varied according to the
sampling strata to which the cluster belonged. This needed to be taken into account in the model. In the
cluster model across all vegetation types, 55% of the variability remained unexplained and again the model
was not good at predicting the clusters with high species richness.
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Overall, since the NAFORMA inventory does not fully register the tree species richness pattern in most
vegetation types, it is not possible to simply extrapolate out from the average plot richness to the total
richness of the vegetation types and the models are not good at predicting where high species richness
occurs, it would be potentially misleading to create a wall to wall tree species richness map from the
inventory data.

The NAFORMA data also contains information relevant to species of particular conservation importance
including; species that are a) only found in (endemic to) the Eastern Arc Mountains of Tanzania or b)
threatened with extinction as proposed by the Eastern Africa Plant Red List Authority. The species recorded
in the NAFORMA data was compared to a list of 52 tree species listed as endemic to the Eastern Arc
Mountains (Burgess et al 2007). A boundary for the Eastern Arc Mountains was obtained from Dr. Phil
Platts at the University of York, which was used to extract the NAFORMA plots within the Eastern Arc area.
Of the 52 species, NAFORMA field workers found 11 within the Eastern Arc Mountains (in 1639 NAFORMA
inventory plots covering 116 ha across 264 clusters). Additionally, 8 species listed as Eastern Arc endemics
were picked up by the NAFORMA survey outside of the Eastern Arc Mountains. Recent updated
assessments using confirmed specimens suggest that three of the species are not strict endemics to the
Eastern Arc; two occur in coastal areas and one in remote forest near northern part of Lake Tanganyika
(Roy Gereau, pers. comm.).

The species recorded in the NAFORMA inventory were further compared to a list of 394 Tanzanian species
recorded as threatened by the Eastern Africa Plant Red List Authority (EAPRLA via Roy Gereau, pers.
comm.). Only 38 of these species were recorded in the NAFORMA survey which again suggests that
NAFORMA sampling design, which was stratified to avoid remote and inaccessible places, made it less likely
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that locations with rare species have been included, and may also reflect the fact that rare species are at
higher risk of not being correctly identified in the field. The humid montane forests had a particularly high
number of threatened tree species (20) given the number of plots sampled.

6. Methods for production of maps and statistics to serve the REDD+ planning
process

Both working session 1 and 2 included numerous group discussions on how maps can help REDD+ planning
to account for safeguards and multiple benefits, and what the best way to construct such maps might be.
These discussions directed the day to day work in the working sessions and determined the appropriate
maps and analyses to undertake. Working session participants and other Tanzanian colleagues often
sourced additional data based on these discussions, and several solutions emerged from this process.
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ANNEX 1 - Training materials used in working sessions

These materials are an improved version of the resources used during the working sessions. These are step-
by-step tutorials written primarily to introduce methodologies and enable users to begin to explore the
software. Although every effort has been made to provide clear guidance, it cannot be guaranteed that the
materials are error-free and we welcome any feedback. They are aimed for experienced GIS users to
support transition to QGIS.

The following materials have been produced using the Xubuntu operating system running on installation on
the Live USB. Instructions remain the same for the windows environment although the screen illustrations
may have minor differences in their appearance. Some references are made to tutorial files shared with
participants of the working sessions.

1. Understanding Coordinate Reference System (CRS) in QGIS

This is a VERY IMPORTANT section as there are a number of places where projections can be set or altered in
QGIS and with a lack of knowledge on how projections work in QGIS, changing projections can accidently be
done in the wrong way.

1.1. Changing the default CRS (projection) settings

*

Iy
Click on the Applications icon to drop down the main menus
Click on Education >> Quantum GIS desktop to open QGIS

*,

K/
0’0

¥ De
» Web Browser
W Mail Reader

Settings

» @ GRASSGIS

» € Quantu

@ Quantu
SAGA GIS

The QGIS interface will open (as below)

K/

—— e ‘ / % Click OK to dismiss the QGIS tips

o e
Add o RRPP PP ORI L UL TR o R
|@a BB SADE
= ==

cessrioe

'!,’/ Joln Intersected polylines when rendering

S q

File Edit View Layel EEGh el Plugins  Vector  Raster Database  Help
T ¥ e
= — - DA—— - ¥ : BN Custom CRS... f & @ ﬂ :
= Style Manager... T

_| =
E/./‘ % & '+ A, Configure shortcuts...
/ A, Customization...
Layers Q

%\ Options...

¢ Click on Settings >>Options

Snapping Options...
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* Click to tick Enable ‘on-the-
fly’ transformation by default

so that data layers with
different CRSs can be
displayed together

automatically when added to
the QGIS project
%+ Click to select Prompt for CRS

so that QGIS will ask for the
user for the CRS (projection) of
the data when loading layers
with no CRS defined

% Leave the default projection as
EPSG:4326-WGS84 (this

#* In the options window Click on the CRS tab

w7 Options | X
4 General | 7% GDAL [ > Plugins | ¢ Rendering | .| Maptools L'- a @ R N
Default Coordinate Reference System for new projects
Always start new projects with this CRS
\[ EPSG:4326 || select...
[+ [Enable ‘on the fly’ reprojection by default: >
Coordinate Reference System for new layers
----- @igis created, or when a layer is loaded that has no Coordinate Reference System (CRS)
@® Prompt for CRS
(") Use default CRS displayed below
|EPsG:4326 - was 84 || select..
—
Help Cancel '

geographic CRS will be the default for new projects)

%+ Click OK to close the Options window

These options will be applied to all new QGIS projects but will not take effect until QGIS is closed and a new
project is created. However, IF it is inconvenient to exit QGIS the settings for the current project can be set
manually. Also there may be a requirement to set the current project to a particular CRS but not set it as the

default for all other projects.

1.2,

Changing the CRS of the current project

v Project Properties X

4, General | & Coordinate Reference System (CRS) | | . Identifiable layers <£|

(& Enabl’on the fly' CRS transformation

% To set the CRS for the current project Click or)’the

CRS icon .| in the bottom right hand corner of
the QGIS canvas ,’
so that any data added to the QGIS project will be III
transformed on-the-fly from their current projection
to UTM Zone 37S

«* The same CRS window appears but this time it is for
changing the CRS of the current QGIS project ONLY.

% Click to tick Enable ‘on-the-fly’ CRS transformation

Filter l ‘

ly used i e sy
Authority ID
R EPSG:4326
Coordinate reference systems of the world [] Hide deprecated CRSs
Coordinate Reference System Authority ID
WGS 84 / UTM zone 37N EP5G:32637
+proj=utm +zone=37 +south +datum=WGS84 +units=m +no_defs
Help ‘ Apply ‘ ‘ Cancel | oK

*» The CRS was set to EPSG:4326. Change the CRS here sets the QGIS canvas to the chosen projection,

in this case UTM Zone 37S.

Note: ‘on-the-fly transformation’ does not physically change the projection of the data; it takes the data

in its original projection and makes a temporary transformation as it is drawing it.
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+» IMPORTANT/ USEFUL Projection tips:

> ***¥IMPORTANT***DO NOT Right Click>>Set Layer CRS on a dataset. This will NOT project the
data to another projection. It will REDEFINE the projection only i.e. it will incorrectly tell the
dataset it is something else. So ONLY use this to fix a dataset that has the WRONG projection
defined

» Unlike ArcGIS, on-the-fly area calculations CANNOT be done in QGIS, the data have to be
actually saved in the projected coordinate system

» If the required CRS cannot be found in the list, a custom CRS can be defined manually - under
setting>>custom CRS

> Right click on a map layer>>Set Project CRS from Layer to set the Project CRS (Map Canvas
projection) to be the same as a particular layer

» If the Map View is in a projected coordinate system (i.e. not EPSG: 4326) the scale of the canvas
can be set at the bottom of the screen

1.3. Projecting data / saving data to a new CRS

DS

* Right Click on the dataset to project. Click Save as
* Select the format to be saved to and give the file an appropriate name. It helps to include the
projection in the filename i.e. in this case _UTM_Zone36

DS

K/
0’0

Leave the encoding system as default
Change the CRS method. Either to Project CRS to save the data in the same CRS as the Map Canvas
or Selected CRS to pick the output CRS from the CRS Selector window.

X3

%

-
ﬂ Save vector layer as...

Format | ESRI Shapefile
Saveas | CiVivers_UTM_Zone36.shp Browse Browse

Encoding | System

Selected CRS

iProject CRS

CRS

WES 84 [ UTM zone 365 WGES 84 Browse

OGR creation options OGR. creation options

Data source Data source

) cmma‘e-ﬂgfemme System Selector

Selectthe coordinate reference system for the vector file. The data points wilfbe transformed from the layer
coordinate reference system

Filter | utm Skip attribute creation
Recently used coordinate reference systems %/ Add saved file to map

I Coordinate Reference System ‘ |Auth ority ID
WGS 84 / UTM zone 375 EPSG:32737

WGS 84 / UTM zone 365 EP5G:32736

al NI «+ Tick Add saved file to map to add
Coordinate reference systems of the world Hide deprecated CRSs
| Coordinate Reference System Authority ID [=] the prOJected data to the current
WG5S 84 / UTM zone 345 EPS5G:32734 .
WG5S 84 / UTM zone 35N EPSG:32635 QG|S prOJect
WGS 84 / UTM zone 355 EPSG:32735 D
- WGS 84 / UTM zone 36N EPSG:32636
WGS 84 / UTM zone 365 EPSG:32736 @
il - % Click OK

“+proj=utm +zone=35 +south +ellps=WGS84 +datum=\GS84 -+units=m +no_defs +towgss4=0,0,0
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1.4. Reprojection of Raster layers
-,.?L-(EGIS_Plugin Manager

Reprojection of Raster data is done using Bter
To enable / disable a plugin, dick its checkbox or description
the Warp utility of Gdaltools plugin GRASS
x ﬂ GRASS layer .
Installed in Plugins menu/toolbar
N . . GdalTools (Version 1.2.29)
% Make sure that the gdalTools plugin is * 5 Integrate adal ook M0 ags b

checked in the QGIS Plugin Manager Georeferancer GDAL

x F_a Georeferandnﬁarasbers using GDAL
Installed in Raster menu/toolbar @

Plugin Directory: C:/PROGRA~2{Quantum GIS Lisboa/apps/qgis/plugins

Select All Clear All Cancel

% From the main menu Click

RaSter>>PrOjectionS>>WarP(ReProjeCt) Raster | Database CadTools Web Lifemapper Analysis  Help
E Raster calculator .. P
Georeferencer . B f g :
— = 1 Heatmap 4
1 i v
2 warp Reproect SN || i | erpotation pile s A
{ Landscape Ecology © =] |
Batch mode (for processing whole directory) k RasterCalc R N d.% :‘ [F !
o q Semi-Automatic Classification Plugin  * G
Input file bacdni_agh hd S ‘@ Terrain analysis b %/BE :?; {‘V ?Qa
Output file bac_agb_la.tif \ Select... Projections i Warp (Reproject)
Conversion ' ‘4 Assign projection
Source SRRg EPSG:9001 Extraction 3 T ————
S Analysis L4
® Target SRS S~ o Hunits=m +no_defs
Eesampli:lg\meﬁ\'lod [Neal\ N
Nodatavabes ™~ [ S ] % Select the input raster dataset
Mask layer [~= ) [ ket | %+ Select the location of output raster dataset and
Memory used for caching [ZDMB Sa =2 Give it a new name
Resize RN “<% Click to Uncheck the Source SRS if the dataset

Width Height (3000 L knows what projection it is currently in
~ ¢ Click to Check the Target SRS and select the new
output projection

Use multithreaded warping implementation

% Load into canvas when finished <—

% Cick to Check Load into canvas when finished.
% Click OK

gdalwarp -t_srs "+proj=laea Hat_0=-6 Hon_0=34.5 +x_0=0 ‘
+y_0=0 +ellps=WG584 +towgsd4=0,0,0,0,0,0,0 +units=m

+no_defs” -of GTiff C: '
\usb3_tanzania_bkup'corinna_usb_abadkupusbh_2TRAININGW ‘
ORKINING_SESSION 1\Activity_Carbon‘baccini_agb. tif

bac_agb_la.tif

2. Saving a QGIS project

)

Click File >>Save project as or Save Project from the main menu
< Navigate to a folder to save the project and give it a name Projec S
Click Save

.
4 -
[Z0Y Edit View Layer
9,
Q
X3

*

Note: The QGIS project is saved as a .qgs file. This is actually a text file containing
all the information QGIS needs and is great for expert users who may wish to
make edits in the text document. It also means that broken QGIS files have a good
chance of being repaired as they can be opened in a text editor.

Ctri+Shift+P
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3. Adding new layers

3.1. Adding a vector layer
¢ Click either Layer>>Add Vector Layer or the icon ﬁ to add vector layer to the current project
- Add vector layer
Sngerzw ) Directory ) Database CIICk Browse
Encoding ‘UTF—E
~ Open an OGR Supported Vector Layer + X
Dataset | \ﬁ E‘ media ‘HI}PCUZH REDD_Safegy ” A_Spati Hl)a—tal
ele Name v Size Modified
1 Q, gharch il background _layers 03/14/2013
] Recently Used | |1 Mew Districts_TZ_SMD 03/21/2013
o . ] openmicrodata 03/04/2013
«» Change the File type to , Eveskop ||
. 1 [ Filesystem | =] tz-rivers.shp 47MB  05/09/2002
ESRI ShaPEflle | 1483GBFiles... ||| tz_rivers WGSB4.shp 47MB 022772013
o | - l_: Recovery |- tz_wards_2002_new.shp 8.8 MB 11/24/2009
s Browse to the folder COl:\talnlng » || tz_wards_2002_new WGS84.shp 8.8MB  02/27/2013
the shapfile to add i.e. i this
| . | HD-PCU2
example a country boundary file | 500 G il
. | [l Documents
called Tanzania_crty.shp R
. . | 1 Music
% Click on the shapefile 1 e
]
. & videos
% Click Open _ "
+ ClickOpen -———----__ 1

Coordinate Reference System Selector

Specify CRS for layer tz-rivers

Filter [

Recently used coordinate reference systems

Coordinate Reference System
WGS 84 / UTM zone 375

Authority ID
EPSG:32737

< ESRI Shapefiles [OGR] 2
Zaoven

The dataset is added to the table of contents BUT if the map
projection information of the vector dataset is missing QGIS
will ask the user to specify the CRS of the data.

S — % Choose the projection of the data (NOT what is

Coontinge efrencesyscms ofthe ol PR presented here)
oo Sy e + If the projection is unknown, guess. If the

WGS 72 EP5G:4322 .

wes 7208 ersauaza data display correctly on top of other datasets

== S for which the CRS is known then it is ok.
+proj=longlat +datum=wGs84 +no_defs

Otherwise right click on the dataset and Set Layer
Help cancel

CRS and try again

If QGIS is told by the user that the data are in CRS EPSG:4326 and the data are actually in a different

projection then the data will appear in the

map canvas but in the wrong place. When other datasets are

added with correct CRS defined these data will not display in the same location. Remember, make sure ‘the

on-the-fly’ projecting is ticked’ or data in different CRSs will not display on top of each other.

)

ers ) - ] . .
= =L S, fm ?ﬁgg ;ﬁz % Layers can be reordered by clicking the
:'. surrounding countries... 7 ' Y ;) .o . .
f Y g o b e i layer in the TOC and dragging to a new
v @ 1% lakes labels SRy . .
: )j/ d(} @ position up or down the list
@ i i :
' T8 o =
* » @ \_int boundary tzmatch | o )
b ‘\-f\ 1z intenational boundary ‘74’ V =
> & \t MAJOR_RIVERS J“ \
> & \£_ MINOR_RIVERS k “e t{:.f 7
» [ § FR AND Other Desig... \ ) — AT - b}
b ] %o pfm_pnt { f W
[ - - — LB Y
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3.2 Adding a Raster Layer

0,

% Click either Layer>>Add Raster Layer

or the icon i

current project

B sl
s oeaqnaad

to add a raster layer to the

0,

% Leave file type as GDAL [All files] raster of all = T -
different types can then be added \ @ || media | HO-PCu2 | REDD SafeguardsWorkingSessions | A.SpatialData ‘ll}ili‘l(irbun”iaﬂ(hljﬁ

Loeation: | w001001.adf |

x

Name w size Modified
dblbnd.adf 32bytes 0870972013
308 bytes 0870972013
114 bytes 08/09/2013
2 bytes 080972013

0,

¢ For data in ESRI native Grid format, this file format
contains a folder with a number of standard files.
The file to add is within the dataset name folder-~
and will always be called w001001.adf and it will
always be the largest file in the folder -
%+ Click Open

S1KB  08/00/2013

[GOAL] Allfiles

Cancel | | yOpen

4. Changing symbology

4.1. Vector symbology

< When a dataset is added to QGIS it is added with a simple solid fill, random coloured symbol.
Double click on the data layer in the Table of Contents to change the symbology

dma = 3 e

- Quantum GI51.8.0-Lisboa - map13.land. designations 130815 -+
file Edit Yiew Loyer Settings Plugine Vector Raster Database Help

EEdid s o RRPERRELUR Z AN R0 a8 Bl Uriionar (-
ey AR AARE 5T
Layers.

| ¥ & I3 sumounding countries...

The layer properties | = . s (3 singie syt [0l symbalogy)
| v & @ TZA surrounding cou. %

window opens = ﬁ\ Unit Millimeter -
| ¥ 71 @@ 7Z boundary
R BT Lo Transparency 0% = ——

| Color Change
 Control rendering order
KQ Change... Advanced ~ @ Save as style
saved styles

& Double Click the left-hand Change / /
button to change both the fill and
outline symbology /

++» Or Double Click the Right-hand
Change button to change the fill

I Restore Default Style ‘ { Save As Default J l Load Style ... ‘ { Save Style ... I
color only Help (o s canceti] IR

** The right-hand button opens the Select Color window ~

+* The left-hand button opens the Symbol properties window

Hug (291 13] Red: (182 [3

sot: 112 3] greens (109 [

Ve (1943 Bluer 194 [T

Add to Custom Colors
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0,

%+ Change the symbology as required:-

v symbol properties x - Symbol properties x
Symbol layers Symbol layer type Simple fill - Symbeol layers symbol layer type Simple fill -
O S e e e =] Symbol layer properties

Color Change o Change
Fill style I solid 3 TIT -y= <7/ BDiagonal =
st B creree >
Border style ——solid Line = uwue.fyle —Solid Line =
B  Borderwidth [0.26000 T — — i 0.26000 2
&)= (2] [8][2] omex T T % 2l (&) IS o loooeos |2 [o0o0w0 2]
Symbol preview ymbol preview
e [[gomee J[ ox |

%+ Click OK to close the Symbol properties window

¢ Click OK to close the Layer properties window

«* For categorical data e.g. to shade a layer based on a set of thematic values in the attribute table of

a layer, Click the Single Symbol to drop down the options. Click categorized

Layer Properties - fr_dissolved x -

Layer Properties - fr_dissolved x
« style |[ ) Labgf {E Fields IK General [@ Metadata [& Actions [-éjuins [L—l Diagrams ‘ .:9 & style [D Labels [E Fields [& General [@ Metadata [& Actions l-éjuins [L—l Diagrams I
0ld symbology o % Categorized = 0ld symbology
0‘0
Millimeter = [
Rule-based —
Point displacement  Liakaelad e ,:‘ Symbol | [ change | colorramp | W source]
Change Value Label
o Production Production
4, Change... Advanced v | | @) Save as style * Protection Protection
Protection and production Protection and production
Saved styles Style manager... Unknown Unknown
Classify. Adi Delete all Join Advanced +
rad
| Restore Defaultstyle | | Save As Default ] Load Style ... )1 Save Style ... | | Restore Defaylssfle )1 Save As Default )1 Load Style ... )1 Save style ... )
-
Help [__menty || gance\ JIPEN Hap ~ ‘ Apply ugan(e\
— /
\ /

DS

» Choose the attrlbu,te upon WhICh to base the shadlng E.g. in this example ‘type’ ,/'

%+ Click the CIassnfy button to add the«fmque combinations to the symbol wmdow /y\
+»» To remove any symbols (eg the empty one that is always added at the end),,éllck‘the symbol row,
then Click Delete -~ ’ \
++» Double click on each symbol to bring up the Symbol Selector Window and change \the symbology
for each individual symbol in the same way as for the Single Symbol ,/' \‘
// \
B save layer properties as style file e ’ ‘\
& , ¢+ Click Save Style once a set of \
sow ot 0] mess [ Sl symbols have been created. This
\
T name 7 e odfed will save the styles to a QML style \
g=| file. \
B e \
QGIS Layer Style File 2 “
Qconce )
\
\
o \

% The next time this layer is added to a QGIS project these styles can be loaded clicking the Load Style
button
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+*» Some data are best presented using a graduated symbology. E.g. population density data.
% Select the attribute
. N~ | > Layer Properties - tz wards_2002 new 4
from which to shade the Y_ ; ; _ ; ; -
data ‘Q’\St\yle =2 Lyels | : Fields | "\ General |@ Metadata |@‘ Actions |0<‘ﬁjoins |Ij
% Choose the number of | & Graduaeg = | 0ld symbology |

class breaks Column

«+» Select how the classes symbol I oree
|
should be defined. E.g.

Equal Interval

Symbol Range Label
o Click CIassify . J 0.0000 - 8399... 0.0000 - 8399.4382
. O 8399.4382 - 1... 8399.4382 - 16798.8764
% Chose a color ramp to ] 16798.8764 - ... 16798.8764 - 25198.3146
\ ] 25198.3146 - ... 25198.3146 - 33597.7528
shade the data N [ | 33507.7528 - ... 33507.7528 - 41997.1910
. AN
% Click OK \
AN
\
A Y
N
N
\
\

|
@ Add class I Deleteclass.I ‘Advanced M

| Restore Default Style

Save As Default Load Style ...

| | Save Style ...

Help | | Apply || Cancel 0K

Example map below

- Quantum GIS 1.8.0-Lisboa - map13_|and designations 130815 -+ %
File Edit View Layer Settings Plugins Vector Raster Database Help

-l EEdd S S RRPERP R R L IS n@wmu s e oz [H - B -
S TER IR

Layers ® y }
¥ [ @ other_pa desigs_disso...

¥ & I% surrounding countries... . -
o } 5 SR
¥ M 1% lakes_labels / ‘
\ C &P
——— i o Bt
=1 ~ 252 i A NI
[[] 0.0000 - 26.4117 q"!‘a‘"“ﬂ"\s"‘ ‘3 7

4

Prograg WO ooy
[ 26.4117 - 58.2806 "*"gi.:r‘ ‘!%")%w
[[] 58.2806 - 99.3327 = ' \
[l 99.3327 - 2405394 | N . g —

[l 2405394 - 41997.1910 . aﬂ"&..

> & @ fr_dissolved

b & \&_int_boundary_tzmatch

» & \&_ tzintenational boundary

» & \& MAJOR RIVERS .
» & \&_ MINOR_RIVERS I
> [ @8 FR_AND_Other Desig... r% ‘b

B[] I pm_pnt * ‘ 2

b & @ lakes wm '\'1'3«. L

> & ) 1akes_other N it!,,’:!r;v‘

» O bm_5km_clip2_nfdefl . "v ",ﬁ}‘f'

B[] “. bm_Skm_clip2_nfder2 R ¢ ' -,'(‘ﬁ‘

» & @ surrounding countries + cones, .‘ "

v & @ TzA_surrounding_cou... A ..u‘ é
 Control renderingorder | b e

379276,9478260 | Scale [1:4188844 | v | | 4 Render EPSG:32736 K | A

4.2. Raster symbology

ER T —

When a raster dataset is added to a QGIS project it often e “.Ef“é"é"»";f_;‘;
appears all in one color. This does not necessarily mean
there is a problem with the data. It is more likely that the
method of shading the data needs changing.
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+» Double Click on the raster dataset to bring up the Layer Properties window
%+ Click on the Style tab

_______ - Layer Properties - saa_agbint x

o Style ’Cumrmap [m Transparency M" General I@ Metadata [Q Pyramids | || Histogram

¢ Click to Use standard deviation .

@ Ssingle band gray Three band color [ Invert color map.

\. .
% Leave the number of standard dewa\tlons as

2 N Gray band | Band 1 2
\

Single band properties

Color map | Grayscale =

\
% Click on the Actual (slower) option in Ldag

\

min/max values from band N N

\ \
% Click Contrast enhancement to Stretch to N
MinMax

% Click OK

4 Custommin/maxvalues wmin [0 | max [106.373 |
€ & Usestandard deviatio @
Note: Minimum Maximum values are actual values computed from the band(s)

\‘ Load min / max values from band

@® Actual (slower)

H H H Load
The variation in the data can now be seen letoid |
{ Restore Default Style Il Save As Default ] Load Style ... ) Save Style ... |
Help Apply || cancel || ok |
N Quantum GIS 1.8.0-Lisboa - map13,Iand,designa(ions,130515 - 4+ X

File Edit View Layer Settings Plugins Vector Raster Database Help

- 1A Ed S RRPERPREIUR:Z A S H 0~ oc[gei8 -]z -for: e [E-3:
NN MW AIENOE- 2B

Layers ® Ewl }
v () @ other_pa desigs_disso...

v @ i surrounding_countries...
M - BURUNDI

v & i lakes_labels

k'\ int_boundary\ tzmatch
\¢_ tz intenational poundary
\¢_ MAJOR_RIVER!
\¢_ MINOR_RIVERS
@ FR_AND_Other Dsig...
% pfm_pnt
& 1akes wm
& 1akes_other
bm_5km_clip2_nfdefl
bm_5km_clip2_nfdef2
& @& surrounding countries
™~ ﬂ TZA_surrounding_cou...

QERQC

Q&0

4«4 VVVVVVVVYVVVYVYYV

» M &
I Control rendering order

hm Blm alind

86684.83,0081489.42 : 1308029.56,9722085%3 & Coordinate: | 721740,9357456 Scale [1:4188844 | v || (M Render EPSG:32736 @ a

Note that in the Table of Contents the data are stretched from a low to a high value, using the above
method of shading it is not possible to see class breaks.

+» Change the style to

- Layer Properties - saa_agbint x - : foe .
o SW‘M | General | () Metadata | Pyamids | Histogram | . = - CO|Ormap «f syl | U colomaa | I Wansparency |y General | () memasm | ) pyvamiss | Wstogam
- - *, . lor m;

— w Click on the e

@ single band gray Three band colar - Invert o

=
s e poprs o2 colormap tab oy [os sy o = |
Grayband | 8a P _— - Vae color Label
Color Colormap A [
The layer properties
window opens —8 —»
Note: Minimum Maximum values are actual values computed from the band(s) B
Load min / max values from band o o
S %+ Click to change the
e Generate new Color Map
Current extent a H
number of entries —Mm;’-nmmn - reT—— —
Contrast enhancement
Currem: {Stygich To Mink (classes) to 5 Restore Default Style Save As Defaull Load style Save Sty
e T e ot
|
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- Layer Properties - saa_aghint. x

", General

«» Unfortunately there is only an option -

¢ Style | B colormap [ I Transparency

() Metadata [ (%, Pyramids | || Histogram

Equal interval class breaks

Color map

% Click Classify to define the classes Coorinterpolation [ Discrete
,:, C||Ck Apply Addentry | | Deleteentry || sort | Band1 = D \g/ \E/

Value Color Label

- 0.000000 0.000000
(&) st m 2 ma 154.500000 154.500000 Iy
309.000000 309.000000
e - P ——— x]
2 3 463.500000 463.500000
gt % coomo | mmmmng | s | 00 e | iyt Liewogn, e 618000000 618.000000

Color map

Color eeerpolation | Docrete 3

E : Generate new color ma

it ::-’:T::' " 7 \ Restore Default Style Save As Default Load style save style ...

L e e
It may be nefessary to define the class breaks ually if equal interval is not suitable.

b Quantum GI5 1.8.0-Lisboa - map13_land_designations 130815 P -+ x
fle Edt View Layer Setings Plugins Vector Raster Database Help -

mdd S RRPEPPRE R ’Jﬁ'.&ﬂﬂf\‘c Gl El» Ve fon wn - @
AaN AU AATD & 1o _-7

o/ Control rendering arder % )
700682,9333073 Scale [1:4188824 | v @) o Renowr EPSG-32736 @) 1

5. Installing plugins

QGIS comes with an additional functionality in the form of ‘plugins’. They are very easy to install, provided
there is an internet connection to initially install them. Once installed they remain in the QGIS installation
and an internet connecction is not required to run them.

DS

* From the main menu click Plugins>>Fetch Python Plugins

DS

» Click on the Repositories tab and tick Show all plugins, even those marked as experimental (as
there are some useful plugins or updates to plugins that are still experimental)

» Check to see that the Official repository in your list of plugins by clicking on Repositories tab. The
URL is http://plugins.QGIS.org/plugins/plugins.xml

* Click on the Plugins tab

Select the desired plugin from the list and click Install

*,

DS

X3

%

X3

¢

The plugin’s repository can also be explored from a web browser
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6. Useful plugins for spatial analysis to inform REDD+ planning and safeguards
policies

Below is a list of a few plugins that have been particularly useful so far in carrying out spatial analysis work
for REDD+ planning.

6.1.

Qnote

Qnote is a great way of storing documentation about a QGIS project.

0
°

Y/
0.0

DS

X3

S

DS

6.2,

The plugin adds an additional text window to the project in which notes can typed. It provides a
method to attach metadata within the project so that it des not get lost. It is a free-text window in
which information on the following might want to be stored:
» Content of the project
Purpose
Analytical methodologies
Area of interest
Where the data came from
Who created the project
What the project was created for e.g. a report or publication
Version of the project / date last edited
» Restrictions on sharing the project

YV V VYV VY VYV

This information stored within a project is extremely valuable when sharing projects as well as
providing an aid-memoire when revisiting a project at a later date

Click on Plugins>>manage python plugins

Scroll down and tick Qnote

The Qnote window appears at the bottom of the QGIS project. The window can be turned on and
off by Clicking View>>Panels menu e o

Group stats

Simple statistics can be calculated using the standard QGIS tools from the Vector>>Analysis Tools>>Basic

statistics or Vector>>Analysis Tools>>List Unique Values menus. However, these are not sophisticated

enough for summarizing the results of overlay analyses.
Datz  Window Hel
: e Conrol panel l
|- 2 = [ rayers
The Group Stats plugin is an advanced plugin that is ||~ e 2002 opdeaniz s
2 |Arusha 133391 Fields
useful for creating summary statistics about a dataset | [z [ewesen | ama & e, =
4 |Dodoma 362.659 Pop_Densit
based on groups of features. pu iy o & rovseon B
6 |Kagera 321029 ;Egl_g.ﬁl
REGION_1
7 |Kigoma 263648 Status
¢+ Click on Plugins>>manage python plugins & |wimanre s e g
9 |Lindi 560.943
% Scroll down and tick Group Stats B o oo Fier cobs
«* Group Stats is accessed from the 1Mo s
12 |Mbeya 744,807
Vector>>Group Stats menu 1| Merogers 57031 L L
14 | Mtwara 385.047 OWSREGION Al verage
15 | Mwanza 694192 = @ popdes2002
16 |Pwani 109.169
17 |Rukwa 132531
18 | Ruvuma 473182 n Use only selected features Clear
] P Calalate
sl - W @
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6.3. SEXTANTE

The plugin is essential for undertaking analyses with QGIS. It is a powerful plugin that integrates methods
and tools from other open source software into the QGIS interface e.g. GRASS, SAGA and GDAL tools and R
scripts. It provides a wealth of analysis tools that can be accessed from a single location. Tools can be run

individually or through a GUI for processing work flows which is comparable to the ESRI ArcGIS Model
builder environment.

¢

quamumex ¥
@Al o RRE S PR P i

Y MW A BT B
AR ODNBRINADDC -2 SR R

)

*,

» Click on Plugins>>manage python plugins
» Scroll down and tick Sextante

File Edit View Layer Settings Plugins Vector Raster Datal

DS

There is now a new tab called Analysis in the QGIS menu bar

»  Some of the SEXTANTE tools that are particularly useful are the SAGA GIS tools. SAGA GIS needs to
be installed in order for QGIS to access the tools. If not already installed download and install
SAGA from http://www.saga-gis.org/en/index.html

% Once installed SEXTANTE needs to be configured for the SAGA tools to become available. There are

some slight differences in configuration for the Windows and Xubuntu (Linux) operating systems

Click on Analysis from the main menu and go to SEXTANTE options and configuration

Y/
0.0

Quantum GIS 1.8.0-Lisboa - NAFORMA plots
File Edit View Layer Settings Plugins Vector Raster Database [EUENSES

B I A ﬁ ﬁ ‘: 9 ‘ &L @ : SEXTANTE toolbox

- SEXTANTE modeler

& £ BN L SEXTANTE history and log
‘ q & ‘ u . ‘ A [] [\S‘ & al ' SEXTANTE options and configuration
BB INKDDC

SEXTANTE results viewer

For Linux (Xubuntu) configure as below:- For Windows configure as below:-
[Search.. 1 Search...

Setting Value .

» 2 GOALIOGR Setting |Va|ue

> General

P |= GeoServer/PostGIS tools

B 'y GRASS commands

> & Modeler

» &} Modeler-only tools

» @ orfeo Toolbox (Image analysis)
» # QGIS geoalgorithms

B 30 GDALJOGR

&' GRASS commands
General

|=] GeoServer/PostGIS tools
iﬂ Modeler

Modeler-only tools
Orfen Toolbox {Image analysis)

» (@ Rscripts ¥ 0aGIs genalgorithims
v & SAGA @ R scripts
& Activate ¥4

ShGEA

@ Activate

@ Log console output

@ Log execution commanc
@ Resampling region celfize

& Log console output
& Log execution commands
& Resampling region cellsi
& Resampling region ma;
& Resampling region maky 1000
& Resampling region
& Resampling region hiny 0
& Use min covering Arid sys... &
» @ Scripts
> TauDEM (hydrologj
> ¥ Tools for LIDAR dfta

analysis)

}{ Tools for /iIDAR. data

| Cancel | oK / ’ Ok ] [ Cancel ]
/ /
Click to Activate SAGA Click to Activate SAGA

Specify the location of the SAGA installation

The Sextante extension forms part of the core geoprocessing in the later QGIS version 2.0.
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6.4.

QMARXAN
Qmarxan is a set of simple to use tools for the creation of input files for
the Marxan Spatial planning software from within QGIS. The tools have

also proved useful for other analyses.

The two QMarxan tools that are particularly useful are:-
a) The creation of a regular grid of squares or hexagons

/

using the

Create planning grid tool

= —
Planning Grid Extent

tanzania_bgbl -

[ Update extents fiom layer ] [ Update extents from canvas l

XMn | 0.00 Ymn 0.00

O D

XMax | 0.00 YMax | 0.00

Limit ereation of grid by intersection with layer

Calauiate grid in projection units using

® Unit Area Side Length
| Planning Unit shape
I Planning Unit Layer Planning Unit Id Onintersection use the folloning value ® Hexagons Squares
@ Measure (count length,area) O Measure x Field Q Presence
[wards_2002_popdedzni2 | ~] [AREA [~] Approximate number of units will be:
Select Field for Calculation Output shapefile
Select input layer type [ ‘ -]
@ Point O line O Area On multiple intersections use i 0% o ] Gose
® sum O Mean O Max Q Min QO Count
Select layer to measure ) .
b) Using the Calculate Conservation
[ |vl Select Output Field Name Enter New Field Name
S Values tool to generate data that
@ single Field O Multiple Fields [createtien— [+] [ ]
can be used to create a richness map
[ new ][ swe ][ coned ][ el ] A X i
: e.g. species richness. This tool does
pulayer | puid | measure loyer | field output | messuretype | colcfield | operator out
an overlay analyses with the
planning grid and a thematic dataset
e.g. a dataset containing species
extent of occurrence polygons.
< [4]+]
oo curentproce Qmarxan currently only works with QGIS
0 0% 0 0% Open Save Close Run 3 )
- .0.,
1.8., although an updated plugin compatible
for QGIS 2.0 is likely to be released in 2014.
-
6.5. The Clipper tool

«* The Clipper tool can be accessed from the
Raster>>Extraction>>Clipper menu. It uses
the gdal_translate utility to clip a raster to an
area of interest based on an extent or mask

layer

Input file (raster) ||

Qutput file

Mo data value [D

Clipping mode

® Extent Mask layer
Select the extent by drag on canvas
or change the extent coordinates

X
1
¥

Load into canvas when finished

gdal_translate
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6.6. The Raster Calculator

The raster calculator allows you to perform mathematical operations on each cell in a raster.

) Rester calcutetor N =S £ g multiplying values in one raster by the
| TS Tl values in another or summing 2 raster
baccini_agh@1 a
y LA datasets together.
| Current layer extent
¥ min 324944335664 5 KMax 442440439838 % o . 3
e P e ¢ This can be useful for converting
Colmns | 253 Srows [ 3 and manipulating your rasters.
Output format GeaTIFF |=
% Add result to project
Operators include:
Cperators.
. . - . s - o Mathematical (+, -, *, /)
/ cos asin tan atan ) o Trigonometric (sin, cos, tan, asin,
; . - = = AND R acos, atan)
Raster calculator expression (@] Compa”son (<, >, =, <=, >=)
Logical (AND, OR)
o ) o
6.7, Add delimited text e )

File Name I

The Delimited Text plugin allows a delimited || tavername

text file to be uploaded as a layer in QGIS.
O 7ab (%] space

] comma [ semicolon [ colon

| Selected delimiters

0,

% The text file must be formatted with ® Plain characters
the first line of the text file a delimited ) Regular expression
header row of field names

++ The data must contain an X and Y field
(formatted as numeric but in any CR) @ X fields  field |

++ The CRS of the XY coordinates must be O wkrfield |

Decimal point

Start import at row

known

Sample text

***IMPORTANT NOTE*** The ‘delimited text’ data in CSV format which means the data fields are often
separated by commas. If Data within some of the fields also have commas this will case a problem with the
import. Spreadsheet software such as LibreOffice Calc distinguish between the field delimiters and the

“wn wn

commas within the text strings as the text strings are enclosed by “”. QGIS however does not see the “” and
will read the data incorrectly. This can be resolved by opening the data in LibreOfficeCalc and saving the CSV

file as tab-delimited rather than comma delimited.
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7. Querying data

Data can be simply queried in the following 3 steps :

~ Identify Results X
¢+ First click on the data layer in the TOC (table of contents) to select the | > |Value
DESIG_ENG  National Park
DESIG_TYPE National
layer to query e
GIS_AREA 3333.83694668
. . . GIS_M_AREA 0
’:’ C||Ck the |dent|fy button GOV_TYPE Federal or national mini
o . . . . . INT_CRIT Not Applicable
%+ Then click on the feature of interest in the map canvas to identify the UCN.CAT 1
. LANGUAGE English
feature within the selected layer LINEAGE  Tanzania Update from v

MANG_AUTH
MANG_PLAN

Tanzania National Parks
Mot Reported

The Identify Results appears in a window showing the attributes for that

feature record

»
»

MARINE
METADATA_1
METADATAID
NAME

0

a82
882
Mikumi

Help { Close I

% Alternatively a feature can be selected by clicking on the map canvas with the select single feature

-«
tool andtke feature is highlighted

% The attribute table canthen be opened to see the highlighted selected feature
- = - Annbmtzblpwupa,unpuznzau::Uﬁaumums)szluu\ -+ x
OBECTID =  WDPAID WOPA_PID NAME ORIG.NAME  QUN|RY SUB_LOC DESIG
6 7 917 0 Ruaha Ruaha TZA Not Reported | National Park H
7 8 918 0/Ngorongoro | Ngorongoro | TZA TZ-01 Conservation...
3 0 Mikumi Mikumi National Park
9 10 920 0/ Tarangire Tarangire TZA Not Reported  National Park
10 1" 921 0| Katavi Katavi TZA TZ-20 National Park
,‘Q[@[\g[Q[w@mul\m\\f‘\\]\\kﬂmﬂm in [oBjEcTo 2 || search
[7] Show selected anly || Search selected only [ Case sensitive | Advanced search | | 2 J|_cose |
5
L >
8 Comeen S o (it =] @) Ronter_Ersar @ 8
\
% H H i H - Query Builder x
% If only certain polygons are required in the map display, a o = .
a_tanpol_jan2013
. . . H Fields /alues.
Right Click>>Query on the layer will bring up the Query - e
builder window to allow the user to select features for S s
ORIG_NAME M?nflu
display o oc e
e e
R R e sampe o
LA dd S RRPPRRECRI AN ESE o SRR Vi E
AN BB AATREH v el TANS 20 e " e IH-SXX Operators
e 5 | — L ] i e e 0T
bl | | WSS ) RS | LI | NI |
SQLwhere clause
' ~ Help Test || glear || concel | ok |
[ Rl e st S [ ioe0 v ] W e Erzcire @ 1
% For Raster data there is NO option to open an CeEEI=
. . HaEdd - RRPPRP PR £ NG E oM Va3
attribute table as QGIS does not recognise them. |sasasiiais iiesn o oo 0le - =

The only option for rasters is to Click on the raster
data layer in the TOC to select the layer to query,
and then click on the map with the identify button

to identify the values in the area of interest.
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8. Joining Tables

++ Joining of Tables is simple in QGIS. First identify the datasets/tables to join. Check there is a
common field that can be used to join the tables together. The names of the join fields do not have
to be the same — just have the same content

*» Open the attribute tables of the dataset to be joined to explore the fields e.g. in this example a
table containing population densities by ward needs to be joined to a shapefile of ward boundaries

- Attribute table - 2012_pop = 0 / 2540 feature(s) selected - + x
0:0 Note the names of the f|e|d to be TZOSGID 4 REGION DISTRICT WARD DIS_POP DISSOURCE  CITY.POP  CITY_SOURC
o Kagera Karagwe Bugomora 11144 Table18.8_Fo... |0
1 101 1 2 Kagera Bukoba Rural | Kakunyu 20133 Table18.7 Po... O
u Sed I n th e Jo I n * 2 4 Kagera Bukoba Rural |Nsunga 19001 Table18.7_Po... O
3 5 Kagera Bukoba Rural | Minziro 9951 Table18.7 Po... O
4 6 Kagera Bukoba Rural |Rubafu 8442 Table18.2_Po... O
N I h b bI = £ Kamara Buknha Bural | Kachanua 2Rs7 Tahla127 Ba 0
o C i
'+ ose the attribute tables | —_ = ——
u@@EJBJw\./H_’_.‘\\gll:!lljllﬂ\‘-;\mkﬁ,, ]in{ :H Search J
[ show selected only | Search selected only [ Case sensitive lAﬂvamed sear(hJ l ? J | Cese |

% Right Click>>Properties on the data layer to join to e.g in this example the ward boundaries
\

\
‘ - ‘Quantum GIS 1.80-Lisbos - mapt Lend devignations 136415 =
\ E*rzin!—w-s-mp:nmv-usvwemm;v s i
\ PlEEd . o RRPPERENRZ AN o~ EIME s U e S
e M 4A00GAR0¢ARKRAA% 20 o I ORR_*
an| ¢ u —~ 1
\\ | ;g\iu ,
\ S
T — .
ST =X
o —
T 3(
;\'v—
\
" ‘
\
]
Toges the edang st of o curert ayer B Coontrae Tab112 180641 e 11208770 v | @/ o4 Penes EP3G2213%0 @) &
CTTET o PRI S| ¢ In the layer properties window click on the
Help \ Apply. Cancel 2 )
Joins tab
% Click on the ‘+’ button to add the join . — .
W .. / Join layer IZU'lZ_pr :]
% Select the table to join e.g. 2012_pop table L .

*»* The target field and the join fields in this V'Targetﬁeld e ;

have the same name in both datasets  Cache join layer in virtual memory

Create attribute index on join field

% Click OK e

cancet 0K

File Edit View Layer Settings Plugins Vector Rastel

aEdd s S RRE P The table has been temporarily joined onto the shapefile. To make
% % % O @ .y 4 %yl .~ thejoinpermanent, Right Click on the shapefile and click Save As...

Layers [E5)
» | §§ wdpa_tanpol_jan2013
» ] §§ other_pa desigs_dissolved
P [ % surrounding countries_c...
b [ 1% lakes_labels

2012_pop
» [ . saa_agbint
el i Wards '
» [ @§ fr_dissolved .
» & & int_boundary_tzmatch S
» @ \{¢_ tzintenational bound z
> @ \& MAJOR RIVERS Set Project CRS from Layer
= &\ AL = Open Attribute Table
» ] §§ FR_AND Other Desig
B [ 3% pfm_pnt .

[

ggle Editing
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¢ Click Browse to save the

hd Save vector layer as... X

Format I ESRI Shapefile

shapefile with a new name
DS

»  Keep the CRS the same as the

Save as [ataMards_ZOUZ_popdedzm2,5hpl I Browse

existing layer

Encoding I System

[ Skip attribute creation

I Layer CRS ;‘
CRS
[was 84 || Browse : Enlea i
Name: wards 20b2_popded2012.shp| ]
OGR creation options . E—
save in folder: IEHL@JE Create Folder
Places Name ~ Size Modified
Data source Q_ search
(&) Recently Used
(8 user
= Deskion
ESRI Shapefile [OGR] =
e & cancel

__—¢¢ Tick to Add saved file to map

Click OK

7
0.0

fle Bt View Lme Seng Pugns Vear Bamter Dasbue Help

lEaEdd S o RRPEP R R IR ZE D

0

% The new dataset is
added to the map.

e s EWE e e e Ee @

W 0fie - Jm-ONE -

Sy B e
s T

> @ wipa anpol jan2013
» ) (@ ot pa_seatgs chsno._.

Togges the edfing state of e currert tayes

AN ZEB 0 RRQAK AR

Click OK

S dene

0 Export 1 vectoe e has been carpleted

Scae 1azsmora |+ (§) o Rente 9563273 @ ©

0,
0‘0
®

Open the Attribute table
% See the fields from the population table at the end of the table

v Attribute table - wards_2002_popded2012 :: 0 / 2541 feature(s) selected \ - + X
TOWN_POP  TOWN_SOURC mun_pop mun_source ung_id Total_Pop Area_km2 Pop_Densit
] NULL 0 NULL 1 11144 261.79 42.56847091 ‘ ‘
1 NULL 0 NULL 74 20133 884.13 2277153812
2 MNULL 0 NULL 3 19001 397.69 47.77842038
3 NULL 0 NULL 4 9951 291.3 34.16065911
4 NULL 0 NULL 5 8442 83.48 101.1260182
= AL n LVIRIN] A BARRT 27 88 1A0 ASR2IARA L
@ ______ « pk for [ ]inl :‘ Search
[] nsitive IAdvanced search ‘ I ? ‘ | Closepy, |
| (=)=
Join layer Join field Target field .
+*» Double Click on the saved dataset to open
\ the layer properties
" ¢ Click on the Joins tab to see that there are no longer
any joins present and therefore the population fields
have been made permanent
| RestoreDefaultstyle || saveaspefault || Load Style ... il save Style ... J
e T e

Page | 33



Using open-source GIS for spatial analysis to inform REDD+ planning and safeguards policies

0,
0’0

Click on the Fields tab

Flo fdt View Layer Setings Plugins Veagr Raster Datsbase Help

plEdu s S RRPERPREwRFan LR

. sl I BLER 0
2xq e sofHe:

LN

S

Note that all the fields joined from the CSV
file are type ‘string’. Some may need to be

Y MM AAEITI- LT aHQQ

- numeric but unfortunately the field types
> 8 ooy . cannot be changed. It is necessary to add a
AT . — new field and calculate the information
B e e - . . .
>0 @t dwens e W-‘“s"- across from the string field to the numeric
S ey o |
: & \&_ @ intenational boundary |22 | cv_soure ‘ H
s s rowmror | field.
» 1 @ FR_AND Other Desig. |22 rownsoune
Pl o5 menser | \
ey T i % Click the toggle editing
% Bm_Oiom_clip2_nidecz 128 Total pop String |80 .
;;:;;n;jg;:;"; e = - button to start editing
4 g:;s;m':::z Ll,’L\\‘ 30 | Pop_Densit swing (80 0 \
S ] Lo || | ) .
SRR s e | —‘—\&Q«a % Click the Add Field Button
i | | | , . , «» Add a new field of type
I | | | | I I
- Stop editing x \ Decimal number (real)
6 Do you want to save the changes to layer wards_2002_popded2012? % Give the field a name
«* Set Width and Precision to 10
l Close without Saving ‘ l gance
e rvnen g s % Click the toggle editing
- I
button to stop editing
%+ Click Save
f & Attribute table - wards_2002_popded2012 :: 0 / 2541 feature(s) selected . =Ry
’ CITY_POP = EUQURC r TOWN_POP ‘NT“{E\LNN,souRc r mun_pop. N“TLun,soume [ une id 1114;»5\,95;; m;ea,mz 42‘5::;2:;;\1 0p201.2km2 0:0 Right click on
1 NULL 0 NULL 0 NULL 2 20133 88413 2277153812 0
: - T - B ] z the data layer
= and open the
; T k 6 R ; s o oz attribute table
4 N N [ (60
au .  Cma % The new ‘Empty’
Show selected only Search selected Oy | % Clsesensitive Advanced search 2 Close . .
N field is located at
. L — : the end of the table
["| Only update selected features -
[ Create a new field @date existing R -
Output field name Tea L.
Output field type | Whale number (integer) 2 | [PGPZMZ :J = N’:‘ CI|Ck the tOgg'e
SRS 0GRS0 "\\ \ editing button to start editing
Function List Selected F ion Hel;
Search : N
reh| || Field S \
ng:f:gz ac Double click to add fidlqname to e i ing.
= N
| Right-Click field toM Kt 0 H —
e e e vatun loading opton < & Click the calculator
unq_id
Total_Pop \ b Utto n
Areakm? % In the Field calculator
2012kmp2 ¥ S < .
i ~<_ N tick the Update
Operators 7 Sso - N o g .
582 A 3 Y N Y S, Cxisting field
Exaression. S %+ Choose to update
"Pop_Densit" ~o
AT the new empty field
Ll - created in previous step
Output preview: +*» Double Click on the
Hel, C. | . . .
| Help | | Gancel | \I‘ (string) field which

contains the data to transfer to the decimal field. This will bring it into the expression window

0
0‘0

Click OK
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7
% Clickthe  toggle editing button to stop editing
%+ Check that the attribute has been updated. It is sometimes necessary to close and reopen the
attribute table

- i -

TOWN_SOURC mun_pop mun_source ung_id Total_Pop Area_km2 Pop_Densit pop2012km2
o NULL 0 MNULL 1 11144 261.79 42.56847091 42.5684709 H
1 NULL 0 MNULL 2 20133 884.13 2277153812 227715381
2 NULL 0 NULL 3 19001 397.69 47.77842038 47.7784203
3 NULL 0 NULL 4 9951 291.3 34.16065911 34.1606591
4 NULL 0 NULL 5 8442 83.48 101.1260182 101.126018
= NI n LYINI N A SR5T 2T !RS 140 ASRIAIA : 1M8.328 =
== R ol =l

9. Map Layouts

Once all the layers have been symbolised a map composition can be created. However the layers appear in
the map view they will appear in the map layout so it is important to choose effective colors and symbols.
The Layers can either be renamed in the Table of Contents or later when adding the legend to the map
composition.

Note : In QGIS 1.8 Map layouts need to be in a projected coordinate system so the project projection needs
to be set accordingly before creating the map layout. The reason for this is that the scalebar does not work
correctly in a geographic CRS. This has been resolved in QGIS 2.0.

surrounding_countries..

v [ I+ surrounding countries.
v @ I regiona_bou_centroids.
v & \&_ tz_regional_boundary_I

v & I CAPITAL
.

» & \&_int_boundary_tzmatch

> & @ surrounding countries

» & \£_ tz intenational boundary

> & \f_ MAJOR_RIVERS

» & \f_ MINOR RIVERS

Click on the New Print Composer
button. An empty composer window
is opened

Click on the Composition tab
Choose the page size and

— orientation of the map layout
[wiath 21000 2] [weighiasroo [lfmm 2]
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% Click the Add new map

M @10297m

[ 2T g =12 [mem ]
Otnton Poax 3

‘ rmnmm
srappinn

| snaptogad

button
< Drag a box onto the map
Canvas using the mouse

+» Change the Map scale
to a more appropriate
scale for the composition
(a higher number will zoom out and
a lower number will zoom in)
¢+ Click the Move item content
button to pan the map to the

desired extent

¢ Click the Scalebar button

AY
A Y
- | Command hi«.‘t&x

Scalebar line width\
Scalebar unittext
Item frame toggled
Item opacity changed

Item Properties S N
Scale bar N

- Ttem Properties |

General options

[ Frame color...

Background color...

Outline width |0.30

Position and size...

1
-

Ttem ID [T

-——-
-

Then click on the map
layout to position

the scalebar

Change the scalebar
segment size (the data units
are in meters so

the size is set in meters)

Change the map units per

\ N \
Change segraents t
\
so the scalebay stars and ends with a black segment)
\ ~

bar to be 1000 (to convert
from meters to kilometers)

N

o §‘(or 5\\

N

Change Height to\2 and Line widtﬂ‘to\o.z

Add a label to show the units of the scalebar in km
Set the font and size of the scalebar text. (For an
A4 map chose an appropriate font size of 6 or 7
(no more than 8)

Then click the General Options

Set Opacity to be at the far left

Untick Show Frame

The scale bar should look small and neat as on the map above.
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*» Next add a graticule to the map. Click on the Select/Move map items button

% Click on the map that was dragged layout T Command history N
¢+ Click on the Grid tab to expand the options Annotation position changed

. . Annotation position changed ]
% Tick Show grid . H

¢+ Choose the interval for the grid lines (this will be a Grid pen changed

grid in the same units as the map projection) -m

% Set the Interval X and Interval Y Item Properties S
. . Map
% Tick Draw annotation
Extents

<+ Chose Annotation positiopn (inside or outside

depending on preference

% Click the Add new label button

\ Offset Y
++ Click on the map to position the label Cross width
<+ Change the Iabel text far a Title | S |
% Change the fopt \‘\‘ \\ \‘ S
% Change the alignement N \\ 1 @wannmﬁon
\ N t Annotation position | Inside frame |

NAFORMA land-use land-cover (LULC) map for Tanzania Label text changed
Label font changed
Label font changed
Label alignment changed

ﬁ Item Properties

Item Properties

NAFORMA land-use land-cover (LULC) map for Tanzania

Vertical Alignment:
@® Top () Middle () Bottom

[ Margin 1.00mm )

[_rep_| e s |
% Click on General options oy |
& Set Opacity to 0 (i.e. far left) o I‘
< Untick Show frame MAMWWM ]

/. Position and size... ]

[ Jrow frame;

Item ID [ l
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0,

** Repeat the above to add a subtitle / map caption with a smaller font size

\
< Add sma\I\Ier text for data sources used on the map and map projection, creator date etc.
‘ Remember to choose appropriate fonts and sizes

m f=o)F 3 T

Composer 5
®
FORMA land-yse land-cover (LULC) map for Tanzania
bws broad land-u and/or land-cover classes in Tanzania (excluding Zanzibar). [
®

Map projection: WGS84 / UTM Zone 36S
Map prepared by Tanzanian Forest Service (TFS), UNEP-W

[ Font J

[‘ Font color... ]

@® Left () Center () Right

Settlements Development. 2013. Administration Map of
Tarzana. Surveys and Mapping Oiveson. Dar & Sslsam
rzania.

@© Top () Middle () Bottom

]Margin 1.00mm Q

/ , Co |

1
!

% Click on one of the text boxes and hold down shift and select the second one

/
% From the menu the text boxes can then be aligned ’

O~ yEan D DedEa s

: ‘Command history ®
NAFORMA land-use land-cover (LULC) map for TanzaRe Change item position
This map shows broad land-use and/or land-cover classes in Tanzania (excluding Z3zibar). | Aligned items top

Change item position
Change item position

Item Properties D
- Label

Map projection: WGS84 / UTM Zone 36S
Map prepared by Tanzanian Forest Service (TFS), UNEP-W

L Font J

l Font color... j

@ Left () Center () Right

Dats sources:
NAFORMA. 2013.

AWCHC, £40, Sokoine
SCRiements Development. 2011, Adminration Mop of aicuture (5U) ard Fresty i irsttute
Toiania Suveys and Mappig Onvn,Oar € Slaam (P Dete: May 2013,

® Top () Middle O Bottom

[ Margin 1.00mm g

General options |

«*» A North Arrow is added as an image. Click on the Add image button
%+ Click on symbol to add a North Arrow of choice.
% Set the height and width
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NAFORMA land-use land-cover (LULC) map for Tanzania
i nd/or land-cover classes in i

Map projection: WGS84 / UTM Zone 365
o prepared by Tanzanian Forest service (TFS).
UNEPAVCMC. FAO, Sokoine University of
Agriculture (SUA) ard Forestry Training Irsttute
(P Date: May 2013.

% Click on General options
% Set opacity to O (i.e. farleft) < _
% Untick Show frame  __ BN -

% Adjust the size to make thé‘n'ort\h arrow srﬁaHQr\

B

0
0.0

0
°

®,
0.0

0
°

Lapel |

General options \

Frame color... )

s Background color...

Position and size...

Click on the legend button

and click on

map

composition to add to map.
Every item in the data view is
added to the legend

Command history ®
Change item position
Change item position U

Legend added
Change item position

- Item Properties

Ttem Properties

&

General

Legend items |

Auto Update
CAPITAL
int_boundary_tzmatch

surrounding countries

Click on Legend items tab
Expand the list of items
Hold down the shift key and
click on layers to be removed from legend
Click the -“ button to remove them

tzintenational boundary

v MAJOR_RIVERS.
MINOR_RIVERS
lakes_labels.shp
lakes_wm
lakes_other

» lulc_final_may13_la

P TZA_surrounding countries

B W001001

» relief-tz

STe BN oot (1] s grove

:I .General Options |
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In this example all items other than the land-use land-cover have been removed.

The legend should now look smaller and with fewer layers, depending on what has been removed.

Command history ®
Cham o sion ¢ Click on the Select/Move button to
Legend iter d H
L=gan tam remorad ‘
select the legend )/
- Item Properties
e s roprie @ /
Forest plantation General ‘ ) / ’
s e re— ‘ % Use Ctrl-C to copy ,
/
= o s 4 o Updare the legend and R
B Montane and lowland forest| b lulc_final_may13_la
s Ctrl- V to paste a /
Thickets V4
Ve duplicate )/
No data Vi
/
/
/
/
/7
/7
/
@ (@) =) 1] [vpsane] (1] [sgrone] )/
/

‘General Options.
Close

Command history

[Layer space 2.00 mm

NAFORMA land-use land-cover (LULC) map for Tanzania Legend item edited
This map shows broad land-use and/or land-cover classes in Tanzania (excluding Zanziar), Change item position
Legend added U
Change item position 3
B Closed woodland Item Properties
Cultivated bushiand Cultivated bushland s =
Cultivated woodland Cultivated woodland
Forest plantation Forest plantation [E— |
[ Fresh vater [ Fresh water
Grains and other crops. Grains and other crops.
. Grassland Title
fee Legend ]
W Mangrove forest
B Montane and lowland forest [ Bl Montane and lowisnd forest [ Title Font... ]
Openland Open land
1 Open woodland 1 pen woodland l Group Font... ]
Thickets Thickets
Wetiand Wedland | Layer Font... J
Wonded crops Wouded crops
I o data Mo data l Item Font... ]
| symbol width 7.00 mm 7|
o s T  symbol height 4.00 mm |
UNEFWEHE. £A0.
ST IR e N e [ Group Space 2.00 mm R

[Symbal space 2.00 mm

Legend items . |

'—|Help '—|§Inse ‘General Options |

+* For each legend, highlight values to
remove. In the Left hand legend

remove all classes beyond Grassland.
In the right hand legend remove all
classes up to and including Grassland.

(Click the ‘-* button to remove)
#» Click on the layername and click the
pencil button to edit or remove the layer

name text
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Composers —

Cultivated woodland

Forest plantation General |
[ Fresh vater -
[~ Legend item properties. x Legend items |
item text Land-use land-cover| & Auto Update
lulc_final_may13_fa
Built-up area
W Bushland

[ Closed woodland
Cultivated bushland
Cultivated woodland

Forest plantation
| Fresh water
Grains and other crops
vac L T v, W Grassiand
Reglonal boundarie: Wity of Londs. Houtig and WAmsn  UNERWEME. A0 Sepeine Universty of
Sediements Developrment. 2011, Adminitration W of Saricutins (SU) and Forestry g ittt Tce
Tarzan. Survey ané Mapng Oivson, 0o 3 Slsam (7). Dot May 2013.

I Mangrove forest
M Montane and lowland forest
Open land d

®) (S| 4] upsae [ 1] | acd roup |

+* Change the font sizes and spacing on the legend text

Composers

Q O « ~

NAFORMA land-use land-cover (LULC) map for Tanzania
“This map shows broad land-use and/or land-cover classes in Tanzania (excluding Zanzibar).

Land-use land-cover Land a
Built-up area

Cultivated bushland
c

Forest plantation
[ Fresh vaater

Grains and other crops.
W Grassland

Select Font.

+ | Font Font style
» | -
“! | Dejavu sans Title Font...

Dejavu Sans Mono ——

Dejavu Serif \ o ront:
Dingbats i Ager Fort.
Droid Sans Mono { Item Font...

Effects
(] strikeout

[ symbol width 7.00 mm

[ symbol height .00 mm
[ Group space 0.00 mm
er space 0.00 mm
Legend items

Gel 1 Option:
Help Close nere’ o |

) Underline

o1, aaminiiration
Tanzania. Suvers and Mapping Diven, Gar e Selsam (P71, Dace: May 2013

0 a3 o 3 3 &

SRS et
S o Metony o onc g
e et e saBoYyzE

Writing System
Any

++ Position the legend
_--~" onto the map canvas

o

«»» Export the map image for publication to a common image format such as jpeg or tif file.
Click File>>Export as Image
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Example of the final map layout :-

NAFORMA land-use land-cover (LULC) map for Tanzania

This map shows broad land-use and/or land-cover classes in Tanzania (excluding Zanzibar).

w

AKILIMANJARO)

Land-use land-cover
[0 Built-up area
[ Bushland [ Mangrove forest :
" Closed woodland P Montane and lowland forest
'~ Cultivated bushland Open land :
Cultivated woodland | Open woodland
Forest plantation " Thickets
[] Fresh water Wetland
Grains and other crops Wooded crops
[ Grassland Il No data
Data sources: Map projection: WGS84 / UTM Zone 365
NAFORMA. 2013. NAFORMA land-use land-cover map 2010. Map prepared by Tanzanian Forest Service (TFS),
Regional boundaries: Ministry of Lands, Housing and Human UNEP-WCMC, FAO, Sokoine University of
Settlements Development. 2011. Administration Map of Agriculture (SUA) and Forestry Training Institute
_'T_:::g:::. Surveys and Mapping Division, Dar es Salaam (FT1). Date: May 2013.
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10. Comparing area statistics generated from different projections

@,

+* Change the projection of the QGIS Map View for the current project only to be geographic WGS84
(EPSG:4326)

Quantum GIS 1.8.0-Lishoa - 4+ x

T PP PP T Caidie & St 2 S P Poa s caiiocn s 7
N MW AN EOPQRARIAEAR POl -0 o (T - SRR [T~
Layers @ ®

MAP VIEW OR MAP CANVAS

The projection the 'Map View' is shown in
the bottom right hand corner

aNote

i@ Control rendering order

) coordinate: | -0.151,-0.831 | Scale (1:2137003 | v | (&) 4 Refler EPsG:aaze &

Activate on-the-fly projecting
Add the following layers to the Table of Contents (TOC) (in the working session found in the
Activity_UnderstandingProjections):

@,
*
@,
*

e A shapefile containing a polygon of the bounding box of Tanzania e.g. clipbox.shp

o  Ashapefile of global UTM Zones e.g. utm_zone_boundaries.shp

e A shapefile of Tanzania country boundary e.g. tz_boundary_2002_wsg84.shp
Please note the screen grabs are illustrative only and the names do match the above

0,

% Clip the global UTM boundaries i.e. utm_zone_boundaries.shp to the bounding box of Tanzania
i.e. clipbox.shp

m 8 £ Mon, 15Apr 03:56

¥ Quantum GIS 1.8.0-Lisboa - UnderstandingProjections - + X

: j@mEd SRR ézialy;:;:::memrouls:' /Jb‘¢»7>0 pz ey QO »:Fn: O omzion: ez \P 2

EERER L RERRE o ot e | w®o S I PR
Layers Research Tools » Buffer(s)
m Z Spatial Query » Intersect
v ® e y_2002_utm_t L Union
= Symetrical difference
» & @ UTM_Zone Boundaries clip
v (O . tz_boundary_2002elim_utm  Difference
[} ¥ | Dissolve
\
= clip X
Input vedgr layer
| UTM_Zone_Boundaries = |
["| Use only selected features
The result should show a UTM zones map just for a box around i
clipbox =
Tanzania. Check the dataset properties to see that it has a CRS of —
se only selected features
EPSG:4326.
Output shapefile
[derstandingPro jections/utmzone_clipbox.shp I Browse
| 0% | e
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% Select the box for zone 35s :
H N Quantum GIS 1.8.0-Lisboa - UnderstandingProjections
USIng the SEIeCt feature File Edit View Layer Settings Plugins [RUJ«GI@ Raster Analysis Help
~ v . Analysis Tools » i v A -
button 1 dd o R R IR R [0~ 0 50
< 4 % | Geometry Tools E OO «) ) - N
: . ﬂ q & ‘ \1 . ' " 3 Geoprocessing Tools v ¥ Convex huli(s) 2 O [\9
The selected zone should be [ e i
. & Union
yeIIOW >0 . clipbox U Symetrical difference
v~ . tz_boundary 2002 wsg84_topologycorrected Clip
Difference
% Go to Vector>>Geoprocessing |’ - :.T:J:::;B::::;::.sm & IDissolve
Tools>>Clip

J

- clip j x

Input vector layer

L]

| tz_boundary_2002_wsg84 topologycorrected

4

%+ This time do a clip using selected feature only. X (Use only selected features,

Clip the country boundary file to the box Clip layer
containing UTM zone 35 |utmzone_clipbox -

[w Use only selected features

%+ Tick Use only selected features
Output shapefile
% Save the file as tz_boundary_clipped35_wgs84 y_2002_wsg84 topologycorrected 35dlipshp | | Browse

[ o ) o | ok |

R/

+* Repeat Steps 5 and 6 for zones 36 and 37

Save the file as tz_boundary_clipped36_wgs84 and tz_boundary_clipped37_wgs84

- Save vector layer as... x
Format | ESRI Shapefile : o . . . .
| p— «» Right click on each of the newly created files and click save as.
Encoding |System 2] Change the CRS to Selected CRS and save each dataset in their
| selected crs : . . . .
T respective projections .e.g. save tz_boundary_clipped35_wgs84
0GR crestion options from the EPSG:4326 (WGS84) to CRS UTM Zone 35 and include
e the projection in the output name e.g. ‘name’_utmz35
= Field calculator b
Layer [] Only update selected features
[»f Create a new field [] Update existing field
[ skip attribute creation Output field name |area_km2
& Add savedfile to map Output field type | Decimal number (real) * | dis :I
Help Cancel OK Output field width |20 || Precision |10 |
Function List Selected Function Help
593“"[ 1 Oops! QGIS can't find help for this
b String function.
EaGEsmEDY The help file for $area was not found.
xat
yat If you would like to create it, contact the QGIS
‘development team.
% Add a new field to each of the 3 datasets Hength
perimeter
(called area_km?2) and calculate to equal g
$area / 1000000 oparatrs.
i
Expression
$area / 1000000|
Qutput preview: 6.54977995523453
Help Cancel
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+» Manually add the three areas values together and make a note of the total area for Tanzania
based on the 3 separate UTM zones

+* Project the country boundary to the following projections

e Full country shapefile tz_boundary 2002 _wsg84.shp to UTM Zone 36s and name the output
shapefile tz_boundary_2002_zone36s.shp

e  Full country shapefile tz_boundary_2002_wsg84.shp to lambert equal area azimuthal with
c¢m 34.5 and latitude of origin at -6. Name the output shapefile tz_boundary_2002_la.shp

e Add and calculate area_km2 on these 2 files
«» Compare the area results between the 3 examples

a) The sum of areas calculated for the data split into the 3 UTM zones and calculated in their
UTM CRS.

b) The area calculated using UTM Zone 36s for the whole country

3) The area calculated using Lambert Azimuthal projection for the whole country

Note the area calculated in Lambert Azimuthal Equal Area projection was closest to the areas summed from
the data split into the 3 UTM zones.

11. Calculating average above ground biomass by LULC type for Saatchi, Baccini
and the NAFORMA sample of Rufiju district

Prior to beginning this activity the vector and raster datasets were projected to lambert azimuthal equal
area projection (see sections on projecting vector and raster data for further details of these processes).

A LULC map with only one multipart polygon per land cover class is needed for this analysis, this was made
in the working session using the vector>>geometry tools>>singlepart to multipart.

% Into QGIS load the datasets to be used in the calculations i.e. Saatchi and Baccini above ground
biomass datasets, Rufiji woody biomass NAFORMA sample, the 2010 Land-use Land-cover (LULC)
shapefile and a shapefile containing a polygon bounding box of the Rufiji delta

In the working session the following files were used:
e Raster: saatchi_agb_la.tif

e Raster: bacc_la.tif

e Raster: bm_rufij_la

e Vector: lulc_merge_la_mp2.shp
e Vector: rufiji.shp

**» Make sure that the data is projected in Lambert Azimuthal Equal Area, as it was agreed during the
working session that this was the best projection to use for area calculations, since it proved to give
a very close result to separately calculating area results for the three UTM zones covering Tanzania

Next Clip Saatchi to the country boundary

+»» Use the Clip with Polygon tool in the Sextante toolbox to clip Saatchi with
tz_boundary_2002_lambert_ea_azimuth_topologycorrected.shp.
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++ Save layer as Saatchi_agb_laclip.tif
Next calculate the difference between the above ground biomass values in the Saatchi and Baccini
datasets
<+ Open the Raster Calculator, and use this to subtract Baccini from Saatchi.
Calculate the average amount of biomass per LULC type

Note: The biomass values are expressed in tonnes per hectare. The Rufiji district map is 30x30m resolution.
Saatchi is 926m resolution and Baccini is 463m.

***IMPORTANT NOTE***No suitable statistics tools were found in the core suite of QGIS analysis tools. An
appropriate SAGA tool was located that was accessible through the SEXTANTE toolbox but it failed to run
from within QGIS in the working session so the following steps were undertaken directly within SAGA GIS.

Load the clipped Saatchi, Baccini and NAFORMA Rufiji TIF files, all in Lambert Azimuthal projection into
SAGA

+*» Open SAGA
% Click on the Modules Tab. Use the Gdal: Import Raster tool to load the raster datasets into SAGA
o, L I Y .- - e -aR 2 THEEESSSSSS

File
OOe ?:¢ *s& 2@ @O 2|

—— L I

Al
Workspace

B options
Fies

@ Grid - Calulus BSL
@ Grid -Filter
@ Grid - Gridding
@ Grid - Spiine Interpolation
@ Grid - Tools
@ Grid - Visualisation
@ Imagery - Classification
@ Imagery - Fast Region Growing Algorithm Load
@ Imagery - Segmentation
@ Imagery - Tools
@ Import GPS Data
@ Import/Export - DXF
@ Import/Export - ESRI E00
@ Import/Export - GDAL/OGR
i GDAL: Export Raster
gz GDAL: Export Raster to GeoTIFF
yx GDAL: Import Raster
% OGR: Export Vector Data
“.. g OGR: Import Vector Data
@ Import/Export - GRIB Files
@ Import/Export - Grids
@ Import/Export - Images
@ Import/Export - LAS
@ Import/Export - ODBC/OTL |
[ SRS

ka!

Ii

ncel

+» Load the LULC and country boundary shapefiles using File>>Shape>>Load
e.g. in the working session LULC_merge_la_mp2 and
tz_boundary_2002_lambert_ea_azimuth_topologycorrected.shp.

» Click on the Data tab to see the loaded datasets

» To change the shading of the raster. Right click on the dataset and click on Classification>>Create

Lookup Table e o oo || ==

w01001 -
E Options
N | >
ncel

Classification Type equal intervals

DS

DS

il 02. we
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Save As..

Save AsImage...
Add to Map

M

|- mwa 8 7

|5

Histogram

-
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Jnised Files. =]

Create Lookup Table
Set Range to Minmum/Maximum

Set Range to Standard Deviation (1.5)
Set Range to Standard Deviation (2.0)

¢ Click on Colors then on the “...”

++ Click on Count and change the number of

_ml W
I

Flease enter a numeric value:

classes to 5
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X/
L X4

X/
L X4

Change the Classification type from Equal Intervals to Quantiles
Click OK, then click OK again

Make a note of the 5 quantiles classes for each dataset

@,
0’0

DS

DS

7
0.0

*

Y/
0'0

Y/
0'0

In SAGA, run the tool in Shape — Grid >> Grid statistics for polygons, using the clipped Saatchi
raster

Click on the data tab and see a new copy of lulc_merge_la_mp2

Right click on this new copy, and save as a new version of the LULC dataset,

e.g. lulc_merge_la_mp2_saastats.shp

Right click on it again, and select Close. Answer yes to deleting the selection

Repeat this step for the Baccini and Rufiji maps as well. Remember to save each new copy of the
dataset as a new shapefile

Now, return to QGIS and load the files created in SAGA into QGIS

(e.g. lulc_merge_la_mp2_saastats.shp, lulc_merge_la_mp2_baccstats.shp,
lulc_merge_la_mp2_NAFstats.shp)

Open the attribute tables and compare the results for the different datasets. A number of fields
with different statistics have been added to the LULC map. Note the field that shows mean value
of biomass in tones per hectare per LULC type

The next steps will clip the Saatchi and Baccini datasets to Rufiji district to compare biomass values

between Baccini, Saatchi and NAFORMA for this area of interest only.

In QGIS, clip the Saatchi, Baccini and NAFORMA rasters to cover only Rufiji district using the Clip
with Polygon tool in the Sextante toolbox e.g. Clip with rufiji_la.shp

Save the layers with new names e.g. saa_agb la_clipruf.tif, bacc_agb_la_clipruf.tif, and
NAF_agb_la_clipruf.tif, respectively

Visualize the three maps in the same color ramp.

In the working session quantiles were chosen based on the Baccini dataset to determine the class breaks to

be used for all three maps. The same quantiles were necessary in order to compare the maps. The quantiles

were noted in the earlier step in SAGA (Classification>>Create Lookup Table)

X3

%

7
.0

7
* 0'0 *,

‘0

Symbolize all five raster maps using the Baccini quantile class breaks. To symbolize one of the layers
Right Click >>Layer properties

Manually create the class breaks that were identified for Baccini

Save the style e.g. carbon_style.qml

To symbolize the other layers Right Click >>Layer properties and Load the saved style
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12. Using IUCN Red List species data and generating species richness maps
Selecting and downloading species data from the IUCN Red List website

The IUCN Red List of Threatened Species website allows users to search for and extract tabular information
(in comma separated values (CSV) file format) on the status of threatened species. The website provides a
user friendly interface and gives the user flexibility to customize searches based on a range of criteria. Users
must register with the website to save and export customized searches.

Searching for non-spatial data

Open a web browser and go to the IUCN Red List website at http://www.iucnredlist.org/.

This search below is an EXAMPLE search for Mammals with threat status of Critically Endangered (CR) and
Endangered (EN)

-~ a. Click on Other
45 DOt £ S i . et T 0 Bt NI i Bl 8 - ek Search Options

. @ The IUCN Red List of Threatened Species™ 2013.2 Login

RED zAbout cinitiatives :News =PF .os :Partners i, WSOrT  “Resources
e {53 I Enter Red List search term(s) Rl  sscover more

‘ b. Click on Taxonomy

Search the IUCN Red List Clear all criteria Load search Save search

Your Search Criteria

Text search: No criteria selected

Modifier:

Exact phrase ~ i
elect a tab on the left and ente
Taxonomy Your Search Criteria

Taxonomy ¥ ANIMALIA Selected Taxonomy

c. Expand ANIMALIA . : [ nneLs MAMMALIA

RQLODA
~|
B

Enabling the wise use of wetlands through integrated we

- CHORDA
Sz O P TERYGII

- AMPHIBIA
T aves
- CEPHALASPIDOMORPHI

™ CHONDRICHTHYES
P> = MaMM
WIYXIND

- REPTILIA
I~ SARCOPTERYGII
-7 CNIDARIA

d. Expand
CHORDATA
e. Tick MAMMALIA
f. Pressthe arrow key

to send the selection across to
Your Search Criteria =

Assessment Years
¥ 1996 (animals only)
¥ 1998 (plants only)

the Your Search Criteria panel

Selected Categories
CR - Critically Endangered

g. Next Click on Assessment 7 2000 EN - Endangered
¥ 2002 Selected Years
i i i i " 2003 1996 (animals anly)
h. Untick categories not reqwreche\ : -t v 5 e il
in this example leaving Qissessment ) = K7 or i - Near Tveatened 1 2008 = [foe
I” DD - Data Deficient F 2007 2003
v 2004
only CR and EN. ™ LC or LR/Ic — Least Concemn :; i 2006

2007

2008

2009

o -
Click the "Run Search” button
below to run your search using the
criteria displayed above.

Run search ®

Annotations
™ Under petitign

LleetT updating (older than 10
years)

i. Press the arrow key to send the
selection across to the Your
Search Criteria panel

j. Click Run search

This search will result in a list of species within the MAMMALIA taxonomic group that have critically
endangered or Endangered Red List status. The search will produce in a list of species and additional
attribute data, including the threat status of each of the species.

Page | 48


http://www.iucnredlist.org/

Using open-source GIS for spatial analysis to inform REDD+ planning and safeguards policies

Save the search and exporting to CSV format

25| - | & searchResults x | *§icoogle
The IUCN Red List of Threatened Species™ 20111

Login | Feedback | FAQ | Terms of use | IJCN.org

:About =Initiatives :News :Photos :Partners :Sponsors :Resources

Enter Red List search term(s)

Home » Search » Search Results

a. Click

«—  Save/Export Search

: Current search:
Save / Export Search

Explore or refine your
jsearch below:

ow taxa.

Displaying species assessments 1 - 50 of 638 in total i Spsdes

i Search by taxonomy:
|

Abrocoma boliviensis (Bolian Chinchilla Rat) b. Click Iogl n
Status Critcally Endangersd B1abiiii ii) ver 3 1
Pap. trend: decreasing

A c. If already registered,
Acerodon humilis (Talaud F_ru\l Bat) . . .
ﬁt:;rutsr:e::d:ggz::mgmab(Hw} ver 3.1 fl" n your emall

Aesrodon jubstus (Gelden-czpped Fut Sat) address and password

Status: Endangered A2cd ver3.1
ELogin

The IUCN Red List of Threatened Species™ 2011.1 oain | §

d. If you have not yet

“About ives ‘News otos ::Partners :Sponsors :Resuurces

E'E? registered,

Enter Red List search term(s)
you need to

create an account

Home » Login

You must log in to access advanced IUCN Red L, nctionality. Please,
address and password below.

An account is
needed in order to

Password:
save and export

Create Account or Request New Password

the search results.

If you da not have an IUCN Red List user account, or if youllhave forgotten your password,
please enter your e-mail address below. A password will b sent to the address you provide.

E-mail address:

The IUCN Red of Threatel 201141 Lodin | F

ol About tiati N ::Phot ::Part g R
RED About sintatves :tews thotos tpariners isponsors iResources |
. LIST
e. Once registered and <ourch omis)

Type the two words:

Home » Search » Search Resuks

logged in, Click on

Saved Searches

Add your current

Saved searches are permanently stored in your user account. Once a search is saved, you
may also export the results for offine use. or provide a link for others to access your saved
search

Search

Home » Search » Search Resuls

Search Details

f. Give the search a name

Search terms
Show taxa-
Species

Search by taxonamy-
MAMMALIA
Search by assessment:
Categories: CR, EN
Save Seal

g. Click add to saved searches T, ek

e.g. mam_cr_en

Add to saved searches

L Saved Searches

Saved searches are permanently stored in your user account. Once a search is saved, you
may also export the results for offline use, or provide a link for others to access your saved
search.

h. Click on the saved search e.g.
mam_cr_en )

e global

ed on 15 February 2011

Add your current search
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Load Search

Loading this search will replace your current search. Please save your search if you may wish
to return to it later.

Load this search
permalink |__—i. Scroll down to Export results

To allow others to view your search results, you may copy and distribute ing link: l. C|ICk on Comma-separated
hitp- v \ucﬂfﬁ‘d‘W 544da2fl /

Values (CSV)

Export Results

Your search results have been exported. Please use the links bgle
your preferred format(s).

7to download the export in

The dataset will then give a status of

o Comma-Separated Values (CSV)

Queued for export

Please note that the Red List data may change over time. The exported data is current as of
08 November 2011. To obtain the latest data. use the button below; your exported data will be
replaced with the most current data.

Refresh Exported Data Add your current search

Delete Search

* mam_cr_en
o Queued for export

An email will be sent to you once
This search is saved to your saved searches as "mam_cr_en".
__ Delete search | it has been exported. This may take
24 hours.

k. Once the email has been received, login back to the Red List website.

Saved Searches

Saved searches are permanently stored in your user account. Once a search is saved, you l Click on ma m_cr_en
may also export the results for offline use, or provide a link for others to access your saved —
search.

m. New users will be asked to

ted on 15 Febru . o .
fill out the details in the

box below

!

Add your current search

I The first time new users export a search, |
, they are required to fill out some information |
I User Information
I e apree o respectyour privacy. Flease see our orvacy polic about themselves and the intended use of the data |
I First name: I
Last name:
I Mailing address: I
(optional} .
| | N Click on Supply your |
Phane number. information and fill in the requested details |
I Country of (Please select a country:) &
residence: (no permanent residence) = I
I Afghaplstan R .
| Abana i Click on Submit I
j(:lrl:‘l,:iﬂo?h?ﬁg{)hrowsevs, press the first letter of your country name to C“Ck on Mam_cr_en agaln I
I Affiliation- (Please select a sector:) El /
I Please indicate how you intend to use the exported IUCN Red List data: I
Saved Searches I
I Saved searches are permanently stored in your user account. Once »#€arch is saved, you
I z\eaayfcahlsu export the results for offline use, or provide a link for TS to access your saved I
« i !
I Smbported on 15 Febru;
=5 I
I /Add your current search
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n. Scroll down to Export results. Note the status now indicates that the results have been exported

o. Click on Comma-Separated Values (CSV) and the zip file
will download

p. If the download has placed the file in a general
download folder move the zip file to a more suitable
location e.g. in a project folder

g. RenameE the zip file to export_mammals_date.zip (date
being the export date)

r. Right click on zip folder, extract the csv file

s. Rename the csv file to export_mammals.csv

Download the IUCN Red List spatial data layers

Search Details

Search terms

Load Seakch

Loading this sdyrch will replace your current search. Please save your search if you may wish
to retum to it latdg

Load this search\|

Permalink

To allow others to view y\search results, you may copy and distribute the following link:
http://

w.iucnredlist link/ 157-b44da2f0

\Fxpon Results

¥

%@ard’v results have been exported. Please use the links below to download the export in
o

referred format(s).

omma-Separated Values v
ggpsible Markup Language Sgd®)

The next steps are for downloading spatial data. It is only possible to download the whole global dataset. It
is not possible to filter by county prior to download. It is important to note that some of the spatial datasets

are very large.

a. Opena web browser and go to the IUCN Red List website at http://www.iucnredlist.org/

D~ © X | 5 The o Red st of Theat..

Fle Edt View Favortes Tools Hep

Js B WOMCinranet & Garsge Services i Stow-C... ] Mo to Parttion  Thurmb... ) Data Doelosd ] REDD- Beyand Carban (3] Workshop — QGIS Works..

The terrestrial file includes all mammals, excluding species in the families Otariidae, Phocidae
and Odobenidae (i.e. all seals, sea lions and walrus), Balaenidae, Balaenopteridae,
Delphinidae, Eschrichtidae, Iniidae, Monodontidae, Neobalaenidae, Phocoenidae,
Physteridae, Platanistidae, and Ziphiidae (all whales, dolphins and porpoises), and everything
in the Order Sirenia (manatees and dugongs). The latter families are included in the Marine

b. Click on Resources
c. Click on Spatial Data
Download

d. Scroll down on the
Spatial Data page
to the Data Links section

e. Click the links to navigate
to each dataset

Download the Following global datasets:

Data Links

Mammals Birds Sea Cucumbers

Amphibians Marine Fish Freshwater

Corals Mangroves Cone Snails

Repiiles Seagrasses

Mammals >
The ranges are available as a single data set (shapefile) for all mammals or broken out into >
smaller data sets as shapefiles. The ranges are broken out by grouping families containing

predominantly marine and terrestrial species >

Mammals-terrestrial
All Amphibians

Birds (via the link to the
BirdLife Data Zone)

(Leave Reptiles for now as assessment is not yet complete for all species)

These files are all stored in geographic coordinate system (EPSG: 4326). Be aware the files are very

large and will take some time to download.
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Format CSV file for joining to spatial data

a. Open the export_mammals.CSV file in Gnumeric (in a basic open source equivalent to excel)

- IUCNRedList - File Manager -+ x
File Edit View Go Help
user | media || DATA || Data IUCNRedList
Desktop Name - Size Type Date Modified
=
J Trash |- amph_tz_sel i 739.4 KB Xbase document 12/14/2012
) File System | | amph_tz_sel clip.prj 145 bytes ESRI coordinate reference system 121472012
I- Network 5 .
amph_tz_sel_clip.sbn 1.1 KB unknown 12114/2012
| 483 GBFilesystem & i
— amph_tz_sel_clip.sbx 188 bytes unknown 12/14/2012
Recovery a
o amph_tz_sel_clip.shp 113.1 KB ESRI shape file 12/14/2012
| HD-PCUZ2 Al
. amph_tz_sel_clip.shp.xml 15.4 KB XML document 12/14/2012
| 2.1 GBFilesystem &
e a amph_tz_sel_clip.shx 948 bytes ESRI shape file 12/14/2012
IS | [ Amphbians_Tz.x1sx 15.8 KB Microsoft Excel Worksheet 121472012
i) Documents H export_amphbians.csv 8.7 KB CSV document 12/14/2012
11 Download export_birds.csv 9.3 KB CSV document 12/14/2012
([ Music <
en With "Gnumeric”
| @) Pictures export reprilgR S ERERT N L3 4.1 KB CsV document 1201472012
Videos [ mam_tz_sel.d — 11.0 MB Xbase document 12/14/2012
mam _tz_sel. oSO 145 bytes ESRI coordinate reference system  12/14/2012
| mam_tz_sel.sll WY 15.4 12/14/2012
* mam_tz_sel.spEEED 468 bytes unknown 12/14/2012
| | mam_tz_sel.sECLEIIEES 38.2 MB ESRI shape file 12/14/2012
| | mam_tz sel.s| = Create Archive... 13.4 KB ESRI shape file 12/14/2012
E mam_tz sel clfe J Rl 1.7 MB Xbase document 12/14/2012
Use "Gnumeric" to open the selected file 4

b. Right Click and Click Insert 1 column after the genus and species columns called ‘binomial’ (this will
become a combined Genus and species field fo match with a binomial field that is present in the
spatial data)

A export_mammals.csv- Gnumeric
File Edit View Insert Format Tools Statistics Data Help

4}_5‘@@ e v O s oo @ F oy i B fil 10w | v

Sans - -aaa S1==0= EHC- XN IR
\
n ] <) .~ = [authority
[ o ] e [ ¢ [ 6 [ [ m | ~n ] o [ P [ o | r | s
I Kingdom Phylum Class Order  Family Genus Species c Stack/sut Synonym Common Common Common Red List £ Red Li
[IEAE ANIMALI: CHORDA  MAMMAL CARNIVO FELIDAE Acinonyx jubatus \ Cheetah, Guépard Chita, Gu VU A2acd
[ERN ANIMALI/ CHORDA' MAMMAL CETARTIC/ BALAENC Balaenop musculug{Lil A Blue Whe Baleine E Ballena # EN Alabd
NIMALI} CHORDA' MAMMAL CARNIVO HERPEST Bdeogale omnivore| Sokoke Bushy-tailed Mongoc VU A2c
IERN ANIMALI/ CHORDA' MAMMAL CETARTIC BOVIDAE Cephalor adersi . - Aders' Duiker CR Adcd
[ ANIMALI; CHORDA” MAMMAL CETARTIC/ BOVIDAE Cephalop spadlx = Abbott's Duiker, Minde EN C2ali)
ANIMALL CHDRDA MAMMAL PRIMATE: CERCOPI" Cercoceb sal i 2 Cercoceb Sanje Cre Mangabé Sanje EN Blabfi
& Clear Contents Phillips Congo Shrew CR Blabli
[EM ANIMALI; CHORDA” MAMMAL EULIPOTY SORICID/ Crocidure zye q . East African Highland Shrew, V'U Blab(i
I ANIMALI/ CHORDA' MAMMAL EULIPOTY SORICID/ Crocidugs desper £ Format 1 Column Desperate Shrew Blabli
[BEEI ANIMALL: CHORDA' MAMMAL EULIPOTY SORICID/ Cro:lﬂur tansani ¥ conditional Formating... Tanzanian Shrew EN Blab(i
[BEEE ANIMALL CHORDA MAMMAL EULIPOTY SORICIDY Créfidurz telfor Cell Telford's Shrew EN Blab(i
EERNN ANIMALI CHORDA' MAMMAL EULIPOTY SORICID#Crocidure usambari[Di Commn Usambara Shrew EN Blabli
I ANIMALI: CHORDA  MAMMAL PERISSOI RHIBFOCE Diceros  bicomis [|(Lil Black Rhi Rhinocén Rinocerol CR A2abc
[IEEM ANIMALIY CHORDA  MAMMAL SIRENIA |BUGONG Dugeng  dugen i Dugong, Sea Cow Dugon VU A2bcd
[ ANIMALL CHORDA MAMMAL PRIMATE GALAGID Galagoid rondoens| i Galago rc Rondo Bushbaby, Rondo Dwa CR Blabfi
Common Hippopot Hipopéta VU Adcd
F G H J K Tanzanian Woolly Bat EN B2ab(i
A - Loxodont African E Eléphant Elefante. VU A2a
amily Genus  Speci Affican W Cynhyen Liczon EN  Caali)
H H Bergmans's Collared Fruit Bz VU Adc
ELIDAE Acinonyx jubatus (SFhreber, 1775) 3 e ey N {e1o50
ALAENC Balaenop musculus (Linnaeus, 1758) o Kihaule's Mouse Shiew ___[EN B23b(
- e, ilimanjaro Mouse rew
HERPEST Bdeogale omnivora Heller, 1913 1933 Tanzanian Vlei Rat VU Blabii
H Chimpan Chimpan Chimpan EN Adcd
OVIDAE Cephalog adersi Thomas, 1918 AL Lo ST Lot WU Azabe
H Physeter Cachelot, Cachalot Ballena E'VU Ald
_OVIDAE_ Cephalop Spafj'?‘ TI'I:JE, 189? Procolobr Udzungwa Red Colobus, Uhe EN Blabfi
CERCOPI" Cercoceb sanjel Mittermeier, 1986 Procolobt Kirk's Red Colobus, Zanzibar EN Blab(i
HTH Pemba Flvina Fox_ Zorro Vol VU D2
»ORICID Congosol phillipsorum Stanley, Rogers & Hutterer, 200
BORICIDZ Crocidurz allex Osgood, 1910 ]
»ORICID/ Crocidur: desperata Hutterer, Jenkins & Verheyen, 1
RORICID¢ Crocidur: tansaniana Hutterer, 1986
ADLEID e icl olfocdi P 1nne

\

c. Inthe 1st cell type in =G2&" "&HZ and

22 B % . w2

press return

MMAL CETARTIC BALAENC Balaenop musculus

MMAL CARNIVO HERPEST Bdeogale omnivora Heller,
MMAL CETARTIC BOVIDAE Cephalof adersi Thoma
MMAL CETARTIC BOVIDAE Cephalof spadix True, 1
MMAL PRIMATE:! CERCOPI" Cercoceb sanjei Mittern
MMAL EULIPOTY SORICID/ Congosor phillipsorum Stanle
MMAL EULIPOTY SORICID/ Crocidure allex Osgoo
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d. Click into the cell and move your cursor to the bottom right hand corner until it turns into a small
black cross +. Drag it down to fill the rest of the column

"l

File

B TR = R R

} B *export mamma

Edit View Insert Format Tools Statistics Data Help

Sans ~[olv @ @ a
2 g ) . = [=GearaH2 A
B [ ¢ [ o [ E [ F [ 6

3

4
5
6
7
8

1

1
12
{E]
14
15
16
17
18
19
20
21
2
23
24
25
26
27

Kingdom Phylum Class Order Family Genus Species Bil
ANIMALI} CHORDA' MAMMAL CARNIVO FELIDAE Acinonyx jubatus
ANIMALI/ CHORDA' MAMMAL CETARTIC BALAENC Balaenof musculu
ANIMALI CHORDA' MAMMAL CARNIVO HERPEST Bdeogale omnivors
ANIMALI/ CHORDA' MAMMAL CETARTIC BOVIDAE Cephalof adersi
ANIMALI/ CHORDA' MAMMAL CETARTIC BOVIDAE Cephalog spadix
ANIMALI/ CHORDA' MAMMAL PRIMATE! CERCOPI” Cercoceb sanjei
ANIMALI/ CHORDA' MAMMAL EULIPOTY SORICID# Congosor phillipsors
ANIMALI} CHORDA' MAMMAL EULIPOTY SORICID# Crocidure allex
ANIMALI# CHORDA" MAMMAL EULIPOTY SORICID/ Crocidure desperatd
ANIMALI/ CHORDA' MAMMAL EULIPOTY SORICIDZ Crocidurz tansaniata
ANIMALI} CHORDA' MAMMAL EULIPOTY SORICIDZ Crocidurz telfordi
ANIMALI/ CHORDA' MAMMAL EULIPOT SORICID/ Crocidure usambarige
ANIMALI/ CHORDA' MAMMAL PERISSOI RHINOCE Diceros  bicomis
ANIMALI/ CHORDA' MAMMAL SIRENIA DUGONG Dugong  dugon
ANIMALI/ CHORDA' MAMMAL PRIMATE! GALAGID Galagoid rondoensis
ANIMALI} CHORDA' MAMMAL CETARTIC HIPPOPO' Hippopot amphibitss
ANIMALI} CHORDA" MAMMAL CHIROPT VESPERTI Kerivoulz africana
ANIMALI/ CHORDA' MAMMAL PROBOSC ELEPHAN Loxodont africana
ANIMALI} CHORDA' MAMMAL CARNIVO CANIDAE Lycaon  pictus
ANIMALI/ CHORDA' MAMMAL CHIROPT PTEROPC Myonyct: relicta
ANIMALI/ CHORDA' MAMMAL EULIPOTY SORICID/ Myosore: geata
ANIMALI/ CHORDA' MAMMAL EULIPOTY SORICID# Myosore; kihaulei
ANIMALI/ CHORDA' MAMMAL EULIPOTY SORICID# Myosore; zinki
ANIMALI} CHORDA' MAMMAL RODENTI MURIDAE Otomys  lacustris

3

)k [ M

(Linnaeus, 1758)

Heller, 1913

Thomas, 1918

True, 1890

Mittermeier, 1986

Stanley, Rogers & Hutterer, 2005
0sgood, 1910

Hutterer, Jenkins & Verheyen, 1991
Hutterer, 1986

Hutterer, 1986

Dippenaar, 1980

(Linnaeus, 1758)

(Miller, 1776)

Honess in Kingdon, 1997
Linnaeus, 1758

Dobson, 1878

(Blumenbach, 1797)

(Temminck, 1820)

Bergmans, 1980

(Allen & Loveridge, 1927)
Stanley & Hutterer, 2000

Heim de Balsac & Lamotte, 1956

. Allen & Loveridge, 1933

ANIMALI} CHORDA" MAMMAL PRIMATE: HOMINID Pan troglodytes
ANIMALI/ CHORDA' MAMMAL CARNIVQ FELIDAE Panthera leo

(Blumenbach, 1793)
(Linnaeus, 1758)

G258 &H25 raspec Infraspec Infraspec Stock/sut Synonym Commeon Common Common Red Li: |

P [ o [ R |

Cheetah, Guépard Chita, Gu VU
Blue Whe Baleine E Ballena £ EN
Sokoke Bushy-tailed Mongoc VU

Aders' Duiker CR
Abbott's Duiker, Minde EN
Cercoceb Sanje Cre Mangabé Sanje EN
Phillips Congo Shrew CR
East African Highland Shrew, VU
Desperate Shrew EN
Tanzanian Shrew EN
Telford's shrew EN
Usambara Shrew EN

Black Rhi Rhinocén Rinocerol CR
Dugong, Sea Cow Dugon VU

Galago rc Rondo Bushbaby, Rondo Dwz CR

Common Hippopot Hipopota VU
Tanzanian Woolly Bat EN

Loxodont African E Eléphant Elefante . VU

African W Cynhyem Licaon  EN
Bergmans's Collared Fruit Bs VU
Geata Mouse shrew EN

ule's Mouse Shrew EN
manjaro Mouse Shrew VU

Tanzanian Vlei Rat vu
Chimpan Chimpan Chi
African Li Lion d'AfiLeén VU

28 ANIMALI/ CHORDA MAMMAL CETARTIC PHYSETE Physeter macrocephalus Linnaeus, 1758 Physeter Cachelot, Cachalot Ballena E VU

29 ANIMALI/ CHORDA MAMMAL PRIMATE! CERCOPI Procolobi gordonorum (Matschie, 1900) Procolobi Udzungwa Red Colobus, Uhe EN

30 ANIMALI/ CHORDA MAMMAL PRIMATE! CERCOPI Procolobi Kirkii (Gray, 1868) Procolobi Kirk's Red Colobus, Zanzibar EN

kil _ANIMAI 1L CHORNA MAMMAIL CHIROPT PTFROPC Preraniis voeltzkawi Matsrhie 1909 Pembha Flvina Fox 7o Vinl VI
|expore mammals.csv | Drag to autofil ] sum=0 .

e. Scroll along the column headings of the table. Some will need to be changed as GIS software such
as QGIS will not accept them. Change the ones listed below in red

OLD Field Name New Field Name

Species ID = Species_ID
Kingdom = Kingdom
Phylum = Phylum
Class = Class
Order = Order
Family = Family
Genus = Genus
Species = Species
Binomial = Binomial
Authority = Authority
Infraspecific rank = Inf_rank
Infraspecific name = Inf_name
Infraspecific authority = inf_auth
Stock/subpopulation = stk_subpop
Synonyms = Synonyms
Common names (Eng) = com_eng
Common names (Fre) = com_fre
Common names (Spa) = com_spa
Red List status = rl_status
Red List criteria = rl_criteria
Red List criteria version = rl_version
Year assessed = year_ass
Population trend = poptrend
Petitioned B Petitioned

f. Click File>>Save as and save the file as e.g. Mam_TZ.csv and close Gnumeric
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Clip IUCN spatial data to area of interest and check geometries for errors

Open QGIS

Load in a the IUCN species CSV file formatted in the previous section i.e. MAm_TZ.CSV using the

Add vector layer button (change the format in the bottom right hand corner from shapefile to CSV

to see CSV files)

the Add vector layer button

Run a cleaning process on the IUCN
data as it is a complex dataset and
shapefiles are not topological datasets,
meaning that there may be errors which
can cause problems in an analysis.

Give the cleaned output

Load in a vector boundary file covering the area of interest e.g. Country boundaries again using

Load in a vector boundary file of the IUCN species e.g. iucn_mammals_global.shp

I~ v.clean - Toolset for cleaning topology of vector map. + %

Parameters | Help

ow advanced paramete

‘ jucn_mammals , ;“

Cleaning tool
| bpal :
Threshold

[o

GRASS region extent{xmin, xmax, ymin, ymax)

I[Leave blank to use min covering extent] 1
dataset a name N =
ia/Data/iucn/iucn_mam_vclean_bpol |
[ Open output file after running algorithm
. Errors layer
f. Check for geometry errors in cleaned isave to temporary fie
|UCN dataset and the COUntry [ Open output file after running algorithm
boundaries shapefile
0% |
[ cancel || gose || ox |
- |

From the vector menu click Geometry
TooIs>>ChecI¥geometry validity

g.

v Quantum GIS 18.0-Lisboa
File Edit View Layer Settings Plugins [{03a

JEEd o RR
v %y B AN

Layers

atabase  Analysis  Help

=
03 0

v [ @ iucn_mam_vclean_bpol_24050 Polygon centroids
nay triangulation
R s > Voronoi Polygons
Table Manager simplify geometries
E Densify geometries
Multipart to singleparts

n_mam_vclean_bpol_24049

Input Vector Layer

‘ iucn_mam_vclean_bpol.shp 2

[7] Use only selected features

Geometry errors

= Check geometry validity x

Feature
24049

Error(s)
segments 51 and 55 of line 0 intersect at 33.9465760823, -9.6928929646
segments 52 and 55 of line 0 intersect at 33.9465760823, -9.6928929646

8/ coordinate: 41.84,-4.55

h. In this example the country
boundaries file reported 0
errors

Check geometry val dity x
Input Vector Layer
&_country.shp

[ Use anly selected features.
Geometry errors

Feature

Total encountered emors [0

24049 |\ Geometry has 2 errors.
Press Cri+C to copy results to the clipboard
N 24050 ents 51 and 55 of line 0 intersect at 33.9465760823, -9.6928929646 =
24050 segMgnts 52 and 55 of line 0 intersect at 33.9465760823, -9.6928929646 s Close
24050  GeometMy has 2 errors.
___—i. BUT In the cleaned IUCN data

<4 .
vl e e (g \ there are some errors to fix even
Press Ctrl+C to copy results to the cliphgard .

m after the cleaning

i-
spatial dataset

Note the Feature Ids that contain errors. These refer to the record id’s of the polygons in the
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k. To help locate the errors Right Click on the IUCN cleaned dataset and Open Attribute Table
[}

A 4

- Attribute table - iucn_mam_vclean_bpol :: 0 / 36806 feature(s) selected - + X

cat - OBJECTID BINOMIAL PRESENCE ORIGIN SEASONAL COMPILER YEAR CITATIl
0 1 38 | Balaenoptera... 1 1 1/IUCN 2008 | IUCN (Int
1 1 38 Balaenoptera... 1 1 1 IUCN 2008 IUCN (Int:
2 1 38 Balaenoptera... 1 1 1 IUCN 2008 IUCN (Int
3 1 38 Balaenoptera... 1 1 1/IUCN 2008 TUCN (Int
4 1 38 Balaenoptera... 1 1 1 IUCN 2008 IUCN (Ints
= 1 28| Ralaennntara 1 1 1lien 2008 TN (nt
u&gggmm@mﬂ T m
| Show selected only [ | Se¥ ected only sitive Imivanced sﬁan:hl I ? J I Close J

I. Click on the Toggle‘Editing t&s\nto start editing
b

m. Then click on the Calculator button
n. Inthe calculator window

> Field calculator *

| Only update selected features

— @ eate a new fielg | Update existing field
fiput field nam@lrecro ~_J
Output field type | Whole number (integer) 2 [ cat =

Output field width |10 || Precision v

Function List Selected Function Help

tick to Create a new field

o. Call the field recno
p. Leave type as Whole number

. Search! I Oops! QGIS can't find help for this
(|nteger) » Operators function.
» Math The help file for Sid was not found.

g. Expand Record and ‘Double

B Conversions

Click on $id to send it into the S ety o e b creste . contact the QGIS
¥ Record
expression box e
r. C|iCk OK b fields and Values
]
s. Click the Toggle Editing button | %= . .
o8 & ] [ A
to stop editing ExoMEsion
$id

Output preview:

Help Cancel

It is now pqssible to identify the errors that were listed in the error report.
This tutorial Wil not describe the editing process but a few tips are below
’ ~

~

/ S o
- ! S Qttribute table - iucn_mam_vclean_bpol :: 1 / 36806 feature(s) selected - + X ]
~

cat - OBJECTID BINOMIAL PRESENCE ORIGIN SEASONAL COMPILER YEAR CITATION

26741 Hippopowam...

~

~
~
~
~
~
~
~
~
~a .
@J @J @ @ @ @ EJ |3| |E| |i| |j| |,7! Look for |24DSO I in | recno ? Search
™ Show selected only | Search selected only [v Case sensitive T Agvanced search | | ? Il cClose |
- - Quantum GIS 1.8.0-Lisboa

File Layer settings Plugins Vector Raster Database Analysis Help

|
!
!
|
!
!
|
!
|
It is probably easier to select out 4 eewurZants |
!
|
!
!
|
!
|
!

2B HQAQARIQ

individual error polygons, save them asa,’ |

_ayers.

new shapefile and delete them from the
/

main layer. Then fix the single polyggn —

and copy and paste it back into the niain 5

/ + Delete Ring
| aye r / 4% Delete Part
o ~ Reshape Features
2%

t. Once editing has finished make sure sp Features

M Merge Selected Features

W Merge Attributes of Selected Features

Toggle Editing is stopped and Check
Geometry again

[~F—————————————————
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u. Clip the cleaned IUCN dataset using the area of interest boundary dataset

Quantum GIS 1.8.0-Lisboa - iuct

File Edit View Layer Settings Plugins |REGa@ll Raster Database Analysis Help

= s A Analysis Tools , Y BN - clip %
1Eadd o RR Data Management Tools  + R -2 39 73 <
S RN ERE v . ¢ Input vector layer
Layers C hull .

e g : B:;\::(S)u ) | iucn_mammals_global = |
> ] @ iucn_mammals_global Photo2Shape » Intersect
v @ @ &_country.shp Research Tools » [ union ["] Use only selected features

] Table Manager + @ Symetrical difference

clip Clip layer
Difference
& Dissolve | tz_country.shp - |

> ["] Use only selected features

Output shapefile
I l | Browse
[ 1% ]| cance |[ ok |

Project data to an equal area projection

In order to generate a dataset of hexagons with a specific area, the data need to be in a CRS which has units
of meters. The CRS EPSG:4326 has units of decimal degrees, therefore the data need to be projected from

geographic EPSG:4326 into a different CRS. In the following example Lambert-azimuthal-equal-area
projection is used.

a. To project the data Right Click on the country boundaries dataset and Click Save as...
Choose Selected CRS and click Browse to select the output CRS e.g. in this example
Lambert.’-azimuthaI—equal—area pr9j'ection is chosen .

)

1 / s
’ .

fle Edit View hyer Settings Plugins Vector Raster gav.pa’sa Analysis  Help

'l
i add . . RRPEREO LR ZAACE A EME U e @0

» - 7 i 3
NN NI ASOE : @ QU . Coordinate Reference System Selector x = ,,
Layers Y Vi Select the cyﬁnme reference system for the vector file. The data points will be transformed ®
from the Jayer coordinate reference system.
7t countrjatp ’ »
h Format | ESRI Shapei - , , qc:fg:ﬂrgd“

[ ]
v .. tza_boundary_dissg a5  Ja/Datariucfitz_country_la.shp.

-
1
=] Mam 1z Encoding | Filter jorithms
= - Jolset for cleaning t...
» 7 @@ wen_mam veiean | ently used coordinate reference systems ipes Layers
CRS Coordinate Reference System Authority 1D tor layers

WGS 84 / UTM zone 365 EPSG:32736 5 geoalgorithms)
; ¥

§ JSIGIS tools [8 geoa...
CGR creadon opfions ands (140 geoalgori...
toalgorithms]
Deis souts rithms [56 geoalgo...
palgorithms]
Coordinate reference systems of the world Hide deprecated CRSs  2I8fithms]
Coordinate Reference System Authority ID
Layer Zanderij / UTM zone 21N EPSG:31121
v 8 User Defined Coordinate Systems
N * Generated CRS (+proj=laea +lat_0=-4 +Ion_0=... USER:100001
Me creation erated CRS (+proj=laea +1at 0=-6 +lon JSER-1000
o/ Add saved o map
—————— +proj=laea +lat_0=-6 +lon_0=34.5 +x_0=0 +y_0=0 +ellps=WG584 +towgs84=0,0,0,0,0,0,0
| te | [ goncel [0k ] ~units=m +no_defs
T
Help | cancel || oK
L
[~ Control rendering order
Toggles the editing state of the curent layer & coordinate: | 27.60,-4.82 Scale (17580044 | v| (&) O Render FPsGais €3 A

c. Right Click on the projected dataset and Click Set Project Oooromes
CRS from layer to change the projection of the map canN: U RREPR RS
from Geographic to Lambert -Azimuthal-Equal-Area. Right .= 2 BB ADA ERE
Click on the final cleaned IUCN species dataset and Click ‘
Save as...
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~ Save vector layer as... x

n d. Save the layer with Project CRS which was set to Lambert-

Format ‘ ESRI Shapefile

Save as iucn,rnam,vclean,bpul,la.shp‘ Browse ‘
Browse

dataset will be saved in the same CRS as the Project.

Encoding | Syste}

Project CRS

CRS
— e. Remove the Geographic versions of the datasets from the QGIS

OGR creation options

project to reduce confusion

Data source

There should now be 3 files in the project :-

Layer

Formatted species threat categories CSV file (e.g. Mam_Tz.csv)

[ Skip attribute creation

s i) Area of interest shapefile in projected CRS (e.g. TZAcountry_la.shp)
Q Cancel Cleaned species shapfile in projected CRS (e.g. Mam_vclean_bpol_la.shp)

Join CSV to spatial data and create subset of the data based on Red List category

The next step is to join the threat status onto the final cleaned IUCN species layer and select only species of
the selected threat categories (CR and EN)

a. Right click on the species layer (e.g. : T
. file Edn  View Layer Settings Plugms Vector Raster Database Help
Mam_vclean_bpol_la.shp) and click EEdd S RRPPPRIURBIZE AL R
. Say MW AR [EEALR IR 20
Properties o T

b. Click on the joins tab
c. Thenclick ‘4’

/

- Layer Properties - mam_tz sel_clip

< sie | s | = riess | 4 cenera | @) metadata | o ctond

X

yer Join field Target field

hd Add vector join *

Join layer rl_mammals =
M Binomial =

d. Make the join layer the formatted species / Target fie BINOMIAL -

threat categories CSV file (e.g. Mam_Tz.csv) & Cache join layer in virtual memory
e. Set the join fields to be Binomial (this field is present in Create attribute index on join field
both datasets and contain the species and genus | cancel | oK

information)

Because the data are managed together by IUCN then there is a perfect match between species names
(binomial) in both tables.

f. The join will appear in the join window. Open the attribute table of the cleaned IUCN species
layer and check the join has worked correctly. There should be a threat category near the end

of the table (this is a temporary join)

g. Close the attribute table
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h. Right Click on IUCN species layer and y Sl *
) mam tz_zel_clip

click Query Felds Values

stk_subpop R

com_eng Lr!‘

i. Create a query to select out just those e

species which are of status CR or EN e

poparend

j. Click OK to close the window P T | T

|_MOTIN

< »= | ILIKE AND OR HNOT

"rl_status” = 'CR" OR "rl_status"™ = "EN"

Ter || gew || come || ok |

k. Now save the dataset (with its join

and query set) to a new dataset /i e

Save as

I. Saveitin the projection of the project. Exgaf | Sptem .|

m. Save it with a new name e.g. Mam_RL_ENCR _la.shp — .|
CRS

n. Tick Add saved files to map wes 82 [ _srowse_|

OGR creation options

Data source
~ v.dissolve - Dissolves boundaries between adjacent areas sharing a common category number or att + X
Parameters
hnwadvanced paramete
Layer

Input vector layer

| iucn_mam vclean_bpol la : I @

Name of column used to dissolve commeon boundaries

|| Skip attribute creation
GRASS region extent(xmin, xmax, ymin, ymax) saved file to map:

|-573747.1 38449,651064.030063,-635730.893921,553460.627827 H J —_— —_—

Dissolved layer

| /media/Datariucn/iucn_mam_velean_bpol_la_vissolve.shp  e—

(s Open output file after running algarithm

o. Dissolve data based on binomial
field to remove any duplicate
features

0%

[ coancel || glose |[ ox |

(Use the v. Dissolve GRASS tool in the Sextante toolbox
NOT the one from vector>>geoprocessing tools dissolve)

Generate a dataset of hexagons or squares using the Qmarxan plugin

a. Fetch the latest QMarxan plugin from the T RS B
. . . Filter lqma
QGIS tOOI repOSItory and aCtlvate It from the To enable / disable a plugin, click its checkbox or description

Qmarxan (version 1.3.1)

PIUginS>>Ma nage P|uginS menu — & Create grid, calculate grid values, export Marxan input layers, import results.
F:&ﬂl‘l:iﬂ:‘::‘se:tnr menu/toolbar

Flugin Directory: /usr/lib/ggis/plugins

Select All H Clear All H Cancel H oK
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b. From the Plugins menu click Qmarxan>>Create Planning Grid

- Quantum GIS 1.8.0-Lisboa - iucn_richness

File Edit VWiew Layer Settings WMl Vector Raster Database Analysis Help

- = ¥ " 3 . "8 Fetch Python Plugins... i v & - i -
SN = N S R -7 4 1 o X LAY AN |

. @ Manage Plugins...

FPEELEE oo e AR IAQ] LPO-» 8

Layers Analyses
v . tz_country.shp Coordinate Systems Updater
] GRASS
LN - tza_boundary dissolve Multipart Split
MultiQml
E' Mam TZ OpenLayers plugin
B | i Plugin Builder...

PostgisBBOX
Qmarxan Create Planning Grid
ScriptRunner i culate Conservation Values
Shapefile Encoding Fixer Export to Marxan
UNIBAS Cost Surface Analysis Import Marxan Results
; onfigure Scenario
% About Qmarxan

c. Select the projected Area of interest file e.g. tz_country_la.shp and click Update extents
from layer
Set unit areale.g. 1000000 for 1km hexagons

e. Tick Limit crepte of grid/by intersection with layer

v Side Length Check X

reate Planning Unit Grid x

@ Planning grid side length will 620 map units. Proceed?

” e v

Planning Grid Extent

tz_country_la

date extents from | Update extents from canvas |

¥ Min -635144.87 v
¥YMax | 552618.89 v

ection with layer

XMin |-572101.25 v
XMax |650133.45 s

mit creation of grid by interg
Calculate grid in projection unitsjusing:

(®) UnitArea () Side Length
TN
Unit Area 1000000.0000 v
, S
Side Length TOT— ¥

Planning Unit Shape

@ xagons (1 Squares

Approximate number of units will be: | 1450000 I

Output shapefile v Generate Vector Grid x

[fmediaiDataliu en/pu_hexs_la.shp Browse
— Created output shapefile:
| Lid J | 90( 2l > @ /media/Data/iucn/pu_hexs_la.shp

Would you like to add the new layer to the TOC?

= No | Yes
i W G i A =

4Hd. - RREPELOLR ~ U0

AN ARNAARD 2w 0 QR
=

Click Yes to both windows

Zoom in to check the hexagons

[ p—— i -
Tt e ey s 1 s e R conmun st e Som i+ G e seriios @ 5
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Generate species richness using the Qmarxan plugin

a. The next step is to use the planning units file to generate a count of number of threatened
species in each planning unit hexagon

b. From the Plugins menu click
Qmarxan>>Create Conservation Values

Quantum GIS 1.8.0-Lishoa - iucn_richness
Vector Raster Database Analysis Help

"B Fetch Python Plugins... 5 & s o n ‘:. :; |

> Calculate Planning Grid Conservation Factor Values x B\ @ Manage Plugins...
Pyithon Console o SQIQ R XA Q

Measure (count,length,area) Measure x Field Presence ordinate Systems Updater
[iuen_mam vclean bpal_ =| [cat -| GRASS
Select Field for Calculation

On intersection use the following value

Planning Unit Layer  Planning Unit 1d

Multipart Split

Select input layer type [ -] Multigml
= OpenLayers plugin
Point Line Area On multiple intersections use Plugin Builder...
sum Mean Max Min Count

Select layer to measure

[ -|
On intersection assign value to UNIBAS Cost Surface Analysis

single Field Multlple Fields [~Create New- 7| [

( L Save cancel || Delete |
pu_layer We layer measure_type cale_field operator out_1 C. The calculate Planning Grid

Conservation Factor Values
window opens
d. Click New

Select Output Field Name Enter New Field Name Shapefile Encoding Fix

ut

Calculations List: Current Process:

I o ] o 1 —onen | [_save | [ close. | [Rumunl
a. Select the Planning Unit Layer generated in the previous step
b. Selectthe Plalr;ning l’Jnit Id (this is unique ID for each hexagon in the planning units dataset
upon which the summaries will be made)
c. SetOn intef'section’ assign value to Single field
d. Setthe On interseftion use the following value to Measure (count, Iength area)
e. Setthe Cfn m‘ultlpie operatlons use to Count I

On interseddi following value P 2 4
P 7/

@ Measure (count,length,area) Measure x Field Presence 7/

B
c
7
7
g
[
E
L
I\
N

Select Field for Calculation Vi
!
Select input layer fype [cat , / \ ‘ v]
! . .
Paint I e @ Area On multiple intersections use , ’
7/
! Sum Mean Max 2/ Min ® Count
Select layer b:{ measure 7/ ( )
1 4 T —
1 4
MamfRLf;NCRJa -

/
Select Output Field Name Enter New Measul?\eld Name

p ® Single Field Multiple Fields —Create New-— > | | mam
q T e

measure_type

calc_field operator

GAiucnliucn_m... single measure count mam|

|__— Click Save
ol \ Praj Click Run

Caloulations List: Current Process: /
(] 0% | 0 0% ] |__open Save Close Run
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Check any errors located in the error log and spot-check for quality control

) qealc_20131122T110141_errlog - Notepad X

File Edit Format View Help

measure_layer: G:\jucn‘iucn_mam_vclean_bpol_la.shp -
field_output: single

measure_type: measure 5
calculation_field:
operator: count
output_name: mam

a) Inthe Planning Units folder
open the error log generated by the

previous step

Possible errors were detected with:
pu_layer; measure_layer;

m

For each of the planning units listed manually
check the results of the features listed

Examination of the below PU layer features is necessary.
spatially coincident features in measure layer may be the
cause of the error.

b) Right Click on the Planning Unit Layer
and open the attribute table
c) Select the PU and zoom to it in the map

canvas
d) Click on the IUCN species layer in the table of contents o
) | becies =Y = ME
e) Then Click on the Select Features by Polygon tool and draw a polygon —FE—
around the hexagon (PU) to select features within the IUCN dataset |&i select Features by Rectangle

; S
corresponding to that hexagon WEERGE RS R U
‘(\ Select Features by Freehand

. {3\ Select Features by Radius

f)  The number selected should match with the count in the ‘mam’ field in the Planning Unit Layer.
Check again by drawing the polygon around the hexagon and if necessary alter the value in the
‘mam’ field to match the number selected

g) Repeat for the other planning units listed in the error log

The dataset can now be shaded in graduated shading according to the count of the number of species.

13. Using NAFORMA data to create a map of tree species richness at the
inventory locations

The objective of this exercise is to understand how to map the NAFORMA data to create a map of points
showing tree species richness at the inventory locations. The NAFORMA database consists of a number of
CSV (comma separated value) text files which contain the information collected in the National Forest
inventory. The NAFORMA data are recorded by inventory plot, where each plot belongs to a cluster. There
are a maximum of 10 plots per cluster, organized in an L-shape. The NAFORMA data contain latitude and
longitude locations of the inventory plots expressed in UTM zones, and as the country spans three different
zones (UTM zone 35s in the west, 36s in the central part of Tanzania and 37s covering the eastern part)
when mapping the NAFORMA data it is important to import the data correctly in each zone.

This tutorial demonstrates one method for correctly importing the tree data from the NAFORMA inventory
into QGIS (an open source geographic information system). If all the data were imported in a projection of
only one of the UTM zones, the clusters that are located in the other zones would get a distorted location
because they would have the wrong zone projection. The tutorial also helps users gain an understanding of
the structure of the NAFORMA data and covers how to present the data at the cluster level through
generation of mean coordinates for the clusters and how to run an analysis to create a map by cluster
showing the average tree species richness in NAFORMA plots.
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TECHNICAL SUMMARY OF PROCESS

This tutorial uses two files from the NAFORMA inventory: a) the plot.csv which contains the x y location and
UTM zone information for each plot and the cluster the plot belongs to and b) the tree.csv text file which
contains a record of all trees measured in the NAFORMA inventory, the tree species and which plots they
were measured in.

The tree.csv contains information about the trees recorded at each plot, where every row represents one
tree. The x y location of the plot is also recorded in this file. Plots which do not contain any trees are
excluded from the tree.csv file. The tree and plot files can be linked together by a combination of the plot id
and cluster id. Other information is stored within these files but for now these are the important
information to note.

Overview of the workflow ;
| ***IMPORTANT***

I
Add the tree data to QGIS Import the 3 csv files so that 1 As each file is imported QGIS will
and split the data into 3

they can be displayed as | ask which CRS the data are in so
separate csv files, one for :> points i.e. using the ‘Add ) choose the correct coordinate
each of the CRS UTM Zones Delimited Text Layer’ plugin I system for the each dataset i.e.
: 35s, 36s, and 37s.

. Install the sextante l L
Use the same script to b P )
toolbox and run a script i
calculate the number of tree el h bp Create mean x y coordinates
L to calculate the number
species in each cluster for each cluster so that the

of plots in each cluster NAFORMA data can be

mapped at the cluster level
__________ rather than for each plot

FREEEEEaiaimasem S e
|

*4%|\PORTANT*** : | At this stage, we have |

______________ .

! 11) a csv file that contains the mean | ' Now we want to add the 1
I Do some manual check s to . . I
P . , tree species values and cluster IDs I'mean tree species values to |
 verify that the script has | I 2) a point dataset that contains the | int fi ini ]
erformed correctly I | p I 1 the point file containing the |
= ' | | cluster locations and IDs || mean cluster locations |

Then do a temporary join with the @

Add a field for the csv file containing the mean Add a field for the
number of plots in the ~ { species values and calculate the number of species in the
clusters values from the “UNIQ_COUNT” clusters

field into the new field

1

Symbolize the data using

Then do a temporary Add a field for the mean number graduated colours for
join with the csv files of species in the cluster and mean number of species
containing the number calculate the cluster mean (total in the cluster and

of plots and calculated number of species in a cluster :> graduated size for mean
the values from the divided by the number of plots) number of trees in the
“UNIQ_COUNT” field cluster
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The following document is a step by step tutorial to produce a map of points showing tree species richness

at each of the NAFORMA cluster points. In the following steps the NAFORMA plot dataset will be imported
into QGIS and mean coordinates will be created for each cluster.

1. First there are a few changes to be made to the setting in the QGIS interface

0

** Open QGIS to change some default settings. Click on Settings>>Options.
In the options window Click on the CRS tab

- Options \ x

Default Coordinate Reference System for new projects
Always start new projects with this CRS

|EPsG:4326 - WGS [fisetect.. ]
< [ [Enable 'on the fly reprojection by default >

Coordinate Reference System for new

eated, or whes a layer is loaded that has no Coordinate Reference System (CRS)
(=) Prompt for CRS

() Use default CRS displayef below

|ePsGa3zs-wassa [ || select..

e |/ [_conea | [0

Click Prompt for CRS when loading layers with no CRS defined.

This m¢ans that QGIS will never assume it knows the CRS of data and will ask the user what projection that
data gire in. It stops QGIS from adding data incorrectly.

Click Enable ‘on-the-fly’ reprojection by default

Without this set, data in different projections cannot be displayed on top of each other.

Click OK to close the Options window.

2. Activate some additional geoprocessing tools which are not automatically installed with QGIS. From the main
menu click Plugins >>Manage plugins

QGIS Plugin Manager x

Fiter |

To enable / disable a plugin, click its checkbox or description

Road graph plugin
] It solves the shortest path problem.
Installed in Vector menu/toolbar

¥
“= SEXTANTE Geoprocessing Platform for QGIS
menu/toolbar

Installed in Analysis
SPIT

m ] Shapefile to PostgresQL/PostGIS Import Tool | ‘
Installed in Database menu/toolbar

ScriptRunner (0.71)
4 @ Run scripts to automate QGIS tasks

Plugin Directory: /usr/lib/qgis/plugins

I | selectan || gearan || cancel || oK

The QGIS plugin manager window will appear. Scroll down until you see SEXTANTE. Put a tick next to
SEXTANTE. Click OK to close.
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(If the sextante tool is not visible it means that it needs to be fetched from the plugin repository. From the
main menu pick “Plugins >>Fetch Python Plugins”. Then re-do step 24)

-

Quantum GIS 1.8.045 NAFORMA plots

File Edit View Layer Settings Plugins Vector Raster gatabas

: A Edd o RRPER PP
T PER L PEEITITRCE R
AR ODNBRINADDC -0 SR R

There is now a new tab called
Analysis in the QGIS menu bar

Sextante is a geoprocessing platform running from within the QGIS interface, that enables QGIS users to
access additional geoprocessing capabilities from other Open Source GIS software.

< Some of the SEXTANTE tools that are particularly useful use the SAGA GIS software. SAGA GIS
needs to be installed in order for QGIS to access the tools. If not already installed download and
install SAGA from http://www.saga-gis.org/en/index.html

% Once installed SEXTANTE needs to be configured for the SAGA tools to become available. There are
some slight differences in configuration for the Windows and Xubuntu (Linux) operating systems

Y/

+* Click on Analysis from the main menu and go to SEXTANTE options and configuration

v

Quantum GIS 1.8.0-Lisboa - NAFORMA _plots
File Edit View Layer Settings Plugins Vector Raster Database [RNGENHES

cEmEd S s RREPE PP SEXTANTE toolbox

SEXTANTE modeler

E . ‘ % & “ \j é g‘ w = [:\P @ . E. SEXTANTE history and log

X SEXTANTE options and configuration

=N Ny % @ ,S) & ,ﬁ ‘P. } f;‘-\ D D @ SEXTANTE results viewer

For Linux (Xubuntu) configure as below:- For Windows configure as below:-
[SEarch.. 1 Search...
S:l;;?GDAUDGR Value Setting | Yalug

B 30 GDALJOGR

&' GRASS commands
General

= GeoServer/PostGlS tools
iﬂ Modeler

Modeler-only tools
Orfen Toolbox {Image analysis)

» i General

P & GeoServer/PostGIS tools

P 'y GRASS commands

» o Modeler

b & Modeler-only tools

» @ Orfeo Toolbox (TImage analysis)
» ¥ QGIS geoalgorithms

» (@ Rscripts ¥ IS genalgarithms
v & SAGA R scripts
& Activate (o

SAGA

@ Activate

@ Log console output
Log execution commands
@ Resampling region cellsife 1.0
@ Resampling region mafx 10000
@ Resampling region mgx v 1000.0
@ Resampling region pin x

& Log console output
& Log execution commands
& Resampling region cellsi
& Resampling region max
& Resampling region mafy 1000
& Resampling regionmjix 0
& Resampling region nfiny 0
& Use min covering gfid sys... &
» @ scripts
3 TauDEM (hydrologi
» ¥ Tools for LiDAR d

‘ Cancel | 0K

Click to Activate SAGA Click to Activate SAGA
Specify the location of the SAGA installation
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3. Now data can be added into the QGIS and be prepared for the analysis

% Click ﬁ to Add vector layer. Change the file type to ESRI shapefile and browse to the folder
containing the Tanzania country boundary file ‘Tanzania_crty.shp’

he Add vector layer * hd Open an OGR Supported Vector Layer + X
Source type I_I’I 12 media | HD-FCUZ | REDD_SafeguardsworkingSessions I A SpatialData | Data Admin
(® File (" Directory ) Database 1 Protocol R B
Places Name v Size Modified
Encoding | UTF-8 = Q, search [l background_layers : $03/14/2013
& Recently Used | (1] New Districts TZ SMD {0z21/2013
Source [ user [l openmicrodata £ 03/04/2013
Dataset | || Browse = Desktop : i
\— File System tz-rivers.shp :47MB  :05/09/2002
483 GBFiles... tz_rivers WGS84.shp 47MB  02/27/2013
Help Cancel Open = 1 g
L J L J J 1 Recovery tz_wards_2002_new.shp B.8MB . 11/24/2009
. SONYSYS tz_wards_2002 new WGS84.shp 8.8MB 02/27/2013
| pata
.\ 4.2 GB Filesy...
| HD-PCU2
(In the working session this shapefile is 1 500 GB Files..
" Documents
located on the USB sticks in  Download
i i 1 Music
Data/Admin/Tanzania_ctry.shp) & Pictures
- B videos
‘ESRI Shapefiles [0GR] = |
%+ Click on Tanzania_ctry.shp | @cancel | | Zyopen

@,
0’0

Click Open

The NAFORMA ‘plot’ data are in CSV format which means the data fields are separated by commas. Data
within some of the fields also have commas. Spreadsheet software such as LibreOffice Calc distinguishes
between the field delimiters and the commas within the text strings as the text strings are enclosed by

aun

“”_ QGIS however does not see the “” and will read the data incorrectly. This can be resolved by opening

the data in LibreOfficeCalc and saving the CSV file as tab-delimited rather than comma delimited.

4. Open plot.csv in a LibreOffice Calc (an open source equivalent to MicroSoft Excel). Keep the default

import settings

File Edit View Insert Format Tools Data Window Help x
- = AEC_ AEC 5 . .
- Text Import - [plot.csv] x
Liberation Sans 10 Import
icod - OK
I Character set Unicode (UTF-8) Iz
[ = [ | = ¢ = =
& 122 = Default - English (USA) a S F =
‘ 5 ‘ 3 Language | Default - English (USA) = N [} I

T_I' From row 1 = Help

3 Separator options
= Fixed width

6 (a) Separated by

7 — — ]
T Ieb <EI> on

i Ia Other

9 | Semicolon pace

10 — . i
=T Merge delimiters Text delimiter @

12 Other options

13 =
12 | Quoted field as text

15 | Detect special numbers

16
17 | Fields

18 Column type

19

20 Standard |standard [standard [standard [Standard [Standa -

21 Lclustsriid cluster_region cluster_district no subplot time_:
2 | |2 [154_112 2012
| 3fis4_112 1 3 2 2012
o4 | |4 154_112 1 3 3 2012
25 | |5 [154_112 1 3 4 2012
26 | | 6 154_112 1 3 5 2012
= 7 154_112 1 3 6 2012
= A TR E — 2 i 2017 -

28 i

29 -
W4 b \Sheet! {7 = fi

= [Finc

w2 |
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®

%+ From the main menu Click File>>Save As and save as plot_tabdelimited.csv

plot.csv - Libreoffice Cal - 4 x
Y £dit view Insert Format Tools Data Window Help x

-G @ T e & -
- & 48 [El[FEE A

ehuster id

v + %
o] [ P I [ I H [ 1 I 1
Qe cevict o seio e ency_sate yer ime_enay sttt Sy gty e sudy_san e e S snicy_stan e |83 ot tabdelimitedicsy |
= 3 2 2012 3 30 10
Save As Template... ShAt+F11 33 2012 3 » i =
3 4 2012 3 30 1 savein folder: DHNAFORMA” NAroRMA,zmzoam‘ > ‘Crea\eFulder‘
3s 2012 3 £ n
3 e 2012 3 £ 1
37 2012 3 2 fry
38 2012 3 m 1 Places Name v Size  Modified
38 2012 3 £ 2
310 2012 El ) 12 Q, search i info 03/26/2013
31 2012 3 = u
32 2012 3 = a & Recently Used |-/ bamboo.csv 507.0KB 03/11/2013
33 2012 3 E n 3
¥ o > - n @ user -] biodiversity.csv 61MB  03/11/2013
3 s 2012 3 = u
i EH B = o [ Desktop - duster.csv 893.4KB' 03/11/2013
37 2012 3 = 12 7 File System -] damage.csv 23MB  03/11/2013
38 2012 3 = T3
39 2012 3 Fo) 2 & dataonwemcg... || dead wood.csv 33MB  03/11/2013
310 2012 3 = fri B
5 10 2012 3 14 10 || 500 GBFilesyst... | |||[= human_impact.csv 3.0MB | 03/11/2013
5 8 2012 3 14 n H
o8 i 3 u o || HD-PCU2 [ naforma_epsg21035.dbf  464.1KB 03/22/2013
i 5 7 2012 3 14 u =
5 & 2012 a 14 = | 483 GBFilesyst... |5/ naforma_epsg21036.dbf 47.9MB  03/22/2013
5 s 2012 3 14 12 7 Recovery [l naforma_epsg21037.dbf  41.7MB 03/22/2013
5 4 2012 3 14 fr
5 3 2012 3 14 12 1 SONYSYS [l naforma_epsg210325.36.3.. 91.8MB 03/26/2013
= F= o i 3 32 fo 10325 36, 03/26/2013
= . i 0 i 0 +| naforma_eps; 3
00 Vet 0" ’ * (d Data = -epsg210325.:
[ EEEE—— (4 1 4.2GBFilesystem | [£] naforma_epsg210325 36 3... 03/26/2013
- {] naforma_epsg210325.36.3.. 8.0KB  03/26/2013
Sheet 171 Defaut - ‘Sum=0 @ Documents.
|AIImea(5 =
¢ H H H H filter setti
o k Edit fil er settings
e Tick Edit filter setting > <
o .
% Click S
% Click Save

= Confirm File Format x
This document may contain formatting or content that
v cannot be saved in the currently selected file format "Text
s,

Use the default ODF file format to be sure that the document
is saved correctly.

oD % Click Use Text CSV Format

(v Askwhen notsaving in ODF format

¢ Change Field delimiter to {Tab}
Click OK

> Export Text File x

*

®,

Field optiens *

P ) 0K *
Character set de (UTF-8) =

Field delimiter firaby] o] | Cencel |
o & B Hel . .
fesmE [) [ e | % Close LibreOffice Calc

*

(v Save cell contentas shown
" save cell formulas instead of calculated values
1 Quote all text cells

™1 Fixed column width

5. Return to the QGIS project

file Edit View Layer Settin

] = 4 d

ins  Vector Raster Analysis Database Help

<+ Add vector layer

2N @ @ v Open an OGR Supported Vector Layer. + >
R/ Layers ® |
“' B rowse to th e fo | d e r == ‘ s KJ ‘ 4 h Data “ NAFORMA H NAFORMA_20130304 ‘@ >
. . . 17] - v Si;
contalnlng the f”e - Places Hame Sze  Modified
(< Q search [ info 03/26/2013
/} @ Recently Used | | bamboo.csv 597.0K8 03/11/2013
o N [ user = biodiversity.csv 6.1MB 03/11/2013
H 5
% C h ange f| | e type to COm ma / I Desktop | cluster.csv 893.4KB 03/11/2013
B L File System -] damage.csv 23MB 03/11/2013
Separated Value (OGR) a nd \ |1 500 GB Files... | |- dead_wood.csv 33MB  03/11/2013
( || HD-PCU2 ~| human_impact.csv  |3.0MB 03/11/2013
C I IC k on \\\ | 483 GBFiles... plot.csv 03/12/2013
.. \ L Recovery B plot tabdelimited.csv ¢ 1351 |
plot tabdehm]ted.csv ] e 5 regeneration.csv 13MB  03/11/2013
- ( . - stump.csv 27MB 031172013
\k | tree.csv 50.3MB 03/11/2013
Source type
@ File () Directory ) Databa ) Protocol e
Encoding | UTF-8 B
N @ Pictures
Source & videos
o . .
%+ Click Open. Then Click e C)
i o > :
Open again - —
. @cancel || Sy0pen
"] Control rendering order 7
8 coordinate: [ 29.27,1.78 | Scale 1:13452676 | v| (¥ (M Render EPSG4325 §
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> Quantum GIS 1.8.0-Lisboa - NAFORMA_plots - + X
a4 RREEE » » =»u- - w.m TheQGISTOC (Table of Contents) now
oy Wy e ® T e -2 & - # - contains ‘plot_tabdelimited’ and
o0 Y5) BrIA00C0BAABXARAE Tanzania_ctry’
plot_tabdelimited
v @ §§ Tanzania ctry
5 . . .
& Note: layers do not display the file endings e.g.
! .shp or .csv. Hover over layer name to see the
full path, filename and file extension. The plot
data do not display on the map because the
i data have been added to QGIS as a table.
" control rendering order
Coordinate: [ 47.73.-2.59 | Scale 1:15668837 | v| (| 4 Render EPSG4326 A

6. Save the project. From the main menu Click File>>Save Project as... and navigate to the folder into
which to project will be saved.
(In the working session save in the folder called Activity ExploringNAFORMAPIotsAsPoints)

Quantum GIS 1.8.0-Lisboa - NAFORMA_plots - + X
Seftings  Plugins  Vector Raster Analysis Database Help

e @ B o - He Ui e

Y - @0 e Om- PR (P -
- CEPRRTS mgr\aacsﬂe,g&&%qq‘@%»
‘ ave

B Project Properties... Ctri+Shift+P

& New Print Composer ctri+p
a Composer Manager...
Print Composers

@ Exit crkQ

7. Become familiar with the plot_tabdelimited layer by opening the attribute table. Right click >>Open
attribute table
The number of rows in the NAFORMA plots dataset (29226) is listed here. In this case there is one record
(row) per inventory plot.

- ibute table - plot | imited :: 0 / 29226 feature(s) selected - + x

cluster_id = ster_region  cluster_district no subplot ie_study_date_y :_study_date_m¢ 1e_study_date_c itudy_start_time udy_sta
0 _ 3 1 2012 3 30 10 21 ‘ ‘
1 154 112 1 % — 3 B 2012 3 30 10 52
2 154_112 1 T 3 f 2012 3 30 n 2
3 154_112 1 3 S 4/ 2012 3 30 1 9
4 154_112 1 3 D 2012 3 30 n 20
5 154_112 1 3 6 ~d 2012 3 30 1 30
6 154_112 1 3 7 S o 2012 3 30 n 43
7 154_112 1 3 a = 2012 3 30 1 50
8 154_112 1 3 9 20127 ~ . 3 30 12 1
9 154_112 1 3 10 2012 S o 30 12 9
10 156_115 1 3 1 2012 3 ~So |28 1 ]
1 156_115 1 3 B2 2012 k] o 1 17
LY AE& 1418 1 =1 2 ELEE] 2 L1 ) -~ 11 ne

~ o -
-~

B E 2ok E Ee E G E E wokor | T gy r———
["| show selected only || Search/felected only [/ Case sensitive IMvan(ed sear(hJ [ ? J [ Close T ~o

Note that every rom/v this table represents one plot. Each plot is identified by a number ‘Cluster_id’ and a
plot number ‘No’.
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Scroll to the right and look at the field names. Note that there are 3 fields containing the location

information of the plots. The location_srs_id field contains the CRS that the X Y location coordinates were

taken in and these are stored in the location_x and location_y fields.

= Attribute table - plot_tabdelimited = 0 / 29226 feature(s) selected - + X
forest slope_value slope_u@d " location_x Iocatloni ’re_dlr_\.ralue centre_dir_unit centre_dist cer
11594 MDENGA 2 percent EPSG:21037 GTuS0Y 0 deg 0 The |
11595 MDENGA 2 percent EP5G:21037 610500 8831490 0 deg V] The |
11596 MDENGA 2 percent B ~ 610500 8831740 0 deg 0 Abou
11597 MARANJE 3 percent EP5G:21037 610500 8831990 0 deg V] Abou
11598 MARANJE 4 percent EPSG:21037 610750 8832240 0 deg 0 The |
11599 KIGOSI GAME... 3 percent EP5G:21036 341840 9523910 0 deg V] Brac
11600 KIGOSI 2 percent 341840 9524160 0 deg 0 Brac
11601 KIGOSI GAME... |4 percent 341840 9524410 0 deg 0 Brac
11602 KIGOSO GAM... |3 percent 341840 9524660 0 deg 0 Brac
11603 KIGOSI 4 percent EP5G:21036 341840 9524910 0 deg 0 Burk
11604 KIGOS0 GAM... |3 percent EP5G:21036 342090 9525160 0 deg V] Brac
11605 KIGOSI 2 percent EP5G:21036 342340 9525160 0 deg 0 Burk
11cne  KTILNCT 2 narcant CDC-I1N2A 2AIEON NCIS18N0 n A n Darir
g@@gl&”ﬁl 2 3 [e] O E [+ [& Luukfor[ 1in| | | search
"] show selected only || Search selected only [wf Case sensitive | Advanced search | | ? || Close |

Note that Tanzania covers 3 UTM Zones. Scroll down the table and see that three different UTM zones are

present in the data, EPSG:21035, EPSG:21036, and EPSG:21037.

%+ Close the attribute table by clicking on the cross in the top right hand corner.

8. The next step will be to create three separate CSV files containing the plots locations in each of the

three UTM zones.

Click on the plot_tabdelimited layer to select it and from the main menu bar Click Layer >> Query. This will

bring up a new window called Search Query
Builder

Filter the records so only rows with UTM Zone
35 are visible i.e. location_srs_id =
‘EPSG:21035’.

(To make the ‘SQL where clause’ type it or
double click on the location_srs_id in the
fields list. Single click on the “=” sign in
operators list and double click on the value to
select)

b Query Result x

@ The where clause returned 240 row(s).

plot_tabdelimited

Fields

Query Builder b3

Values

village
forest
slope_value
slope_unit

location_x
location_y
centre_dir_value
centre_dir_unit
centre_dist
centre_desc
land use

Operators

I

SQL where clause

=

EPSG:21036
EPS5G:21037

Sample | ‘ All

| LIKE | ‘ % ‘ ‘ IN ‘ | NOTIN |

| IUKE || AND )| OR | NOT |

Help

"location_srs_id" = 'EP5G:21035"

(o ) oo [ e | e

. M

R/

*0

s Click Test to check the syntax of the query.

It will return the number of rows if the syntax
Is correct

% Click OK
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Open the attribute table of the ‘plot_tabdelimited’ layer and see that there are only rows in UTM Zone 35
(EPSG:21035). Close the attribute table by clicking the cross in the right hand corner.

9. Save the ‘plot_tabdelimited’ layer to a new CSV file for the filtered records only i.e. in this case saving
only those records in Zone 35 (EPSG:21035).
++ Right Click on the plot layer and Click Save as... . Ignore the layer CRS in this instance as we are just
saving the file as a CSV (text file) which is not able to store the CRS information

> Save vector layer as... x

P +«—— ¢ Choose to save the file asa
Save as i’DRMAPIo\sAsPuimSlp\ot_ESs.csv1 Comma Separated Value (CSV)

Encoding | UTF-8

J
| Layer CRS = \
e [ .
weses | Brovee. .| Click Browse and a Save layer as
OGR creation options WIndOW W|” appear —l

Name v  Size Modified

Data source

|| 4.2 GB Filesystem

_ Do NOT tick the Add saved file [ o0- to
® 4/ map option eeumeris o

51 Music
@ Pictures

[ skip attribute creation

| comma Separated value [0GR] ¢ |

| @cancel || Yisawe

["| Add saved file to map

| Help | Cancel || oK |

«» Navigate to the folder to save the data in and save as plot_35s.csv
+»+ Click Save and OK to finish
(In the working session save in the folder called Activity ExploringNAFORMAPIotsAsPoints)

10. Repeat steps 9 — 10 for zones 36 and then again for 37, creating two more CSV files called plot_36s
and plot_37s respectively.

T Query Builder X
plot
Fes o 11. Remove the query set on the
istrict
division EPsG:21036 ‘plot_tabdelimited’ layer:
ward EPSG:21037 -
village
forest
slope_value . . . . .
slope.un Click on plot_tabdelimited to select it. From the main
— menu bar Click Layer >> Query to bring up the Search
centre_dir_value -
centre dir unit L Samele )L Al Query bUIlder
Operators
= ) = ) > I e LL<E sl & ) 10 | FRLGEALT
<= | >= || = il ILIKE Il AND || OR | | NOT
SQL where clause
"location_srs_id" = 'EPSG:21035'
| Help Test Cancel | oK

«» Click Clear and then click OK

The new CSV files are unfortunately now comma delimited as QGIS does not save the data as TAB
delimited so it is necessary to open the three new CSV files in LibreOffice and save them again.
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12. Open LibreOffice Calc and open the plot35s.csv with the default settings

Text Import - [plot_355.¢5v] x
R/

: =T ** From the main menu Click File>>Save As

Character set i L

. | gancel P
i - / and save as plot_35s_tabdelimited.csv
Separator options " plot.csv - LibreOffice Calc -+ x

Edit View Jnsert Fgrmat ook Data Window Help =

Fived width
- sec oes I . & . DL s : = -
@ geparated by LR YT e & @l i e LI = 4 x
Tab & comma . .
A AA & Iow %@ [o] v CE - ;
Semicolon Space e == = Name: ]
Merge delimiters chster d o l = &
' i - save in folder: '\« | Activity. ringNAFOllMArImsAsPoims] Create Folder
Other options < o] e T F T [ H I i /_Expl )
b _disirict_no_subplon time_study_dale_year_time_siudy_Gaie_month _time_study_date_day _time_study_star |
Quoted field as text 31 2012 3 »
. 3z iz 3 £ -
T~ 1z 2 E - Places Name Size  Modified
Figlds. 3 4 2012 3 30 Q search B
— e G 3 = (@) Recently Used |- plot_36s.csv. 5.8MB 15:22
3 7 Mz 3 o 8 user =] plot_37s.csw 34MB 1523
[Standard 3 8 2012 3 30 .
1 kcluster_id cluster_region cluster_dist 3 9 2012 3 0 = Desktop
3 310 2012 3 » =
B - e E - L File System
3 32 2012 3 » izl data on wemeg..
3 5 3 iz 3 =
3 3 4 012 3 S L1 500 GB Filesyst...
. 2012 3 =
B 38 2012 a 2 L HD-pcu2
37 2012 3 = . 483 GB Filesyst...
3 8 iz 3 =
3 9 012 El 28 — Recovery
3 10 2012 3 = 1 sonvsys
5 10 2012 3 14
5 8 iz 3 14 || Data
5 8 2z 3 14
&7 sl F i |1 4.2GB Filesystem
o ¢ 2012 ) L [} Documents
5 5 1z 3 14
5 & 2012 3 14 & Download
5 3 2012 3 7l Ny
5 2 2012 3 14 5 music
R i 2 ad AllFormats o

| _
| Shest 1 /1 Defaut | R | Editfilter settings

- - Ocn S | 2
%+ Tick Edit filter setting

> Confirm File Format x ‘:’ CIICk Save
% Click Use Text CSV Format

7

This document may contain formatting or content that
cannot be saved in the currently selected file format "Text /
sV,

Use the default ODF file format to be sure that tf Ument
is saved correctly.

e
L Use Text CSV Format! | Use ODFFormat |
v Export Text File *

[ Askwhen notsaving in ODF format Field OpliOI'IS —
Character set Unicode (UTF-8) = m'
. « . _»
++ Change Field delimiter to fimﬂ_,< (e i /|' [ Cancel
[ v

{Ta b} Text delimiter Hep |
Save cell content as shown
/ "] save cell formulas instead of calculated values

o .
s Click OK [ Quote all text cells

"1 Fixed column width

13. Repeat Step 13 for plot35s.csv and plot35s.csv
14. Once all 3 files have been saved as tab delimited close LibreOffice Calc
15. Return to the QGIS project

***To summarize, the NAFORMA plot data have been added to QGIS and filtered by UTM Zone. The data
have been split into three new CSV files so that each CSV file contains only plot records for their
respective UTM zone***

Now that the data are saved in separate files for each UTM Zone and are tab delimited they can be added
to the QGIS project BUT this time the data can be added and presented spatially (not just as a table) by
using a tool which tells QGIS which fields contain the x and y location information and what CRS the
coordinates are stored in.
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¢+ Click Plugins >> Manage plugins. Check the box next to the plugin called Add delimited text
layer. Click OK/
- * - qslsw x
File Edit View Layer Settings Wd{[V4liil Vector Raster Database o [ /
. = . - . SR 1 Fetch Python Plugins... ! i plugin, click its checkbox or description
- H e d 4 et . @ Manage Plugins... E gm_ \

- . ¥ % & i 1€ ] Python Console N J : s 5 %)

Layers Analyses Coordinate Capture
GRASS ] Capture mouse cuurdmales in dlﬁerent CRS
- din Vector
Group Stats
OpenLayers plugin . DE Manager (0.1.20)
Qmarxan (s Manage your databases within QGis

Installed in Plugins menu/toolbar

Shapefile Encoding Fixer
Table Diagram Overlay
] A plugin for placing diagrams on vector layers

Plugin Directory: /usr/lib/qgis/plugins

| Select All || Clear All || Cancel | oK

Note: if this plugin is not visible first go to ‘Fetch Python plugins’ and tick to install the ‘Add Delimited Text
Layer’ plugin (an internet connection is required for this step).

0,

% The cyan Add delimited Text button is added to the menu bar. This plugin allows QGIS to
display the CSV file spatially

Quantum GIS 1.8 % Click on the Add delimited Text button
'sis  Database  Help / ++ Click Browse to navigate to the folder containing
plot_35s_tabdelimited.csv . Click on the CSV file.

7w \'@ \

hd Create a Layer from a Delimited TextFiIX X

o (5 -
[ |
R Q l'-'\, Q’ Q Q- File Name bRMAPIotsAstntsiplot_BSs_[abdeIlmlted.csvl Browse...

Layer name [p\ot_BBs_tabdelimited ]

M Tab "] Space

(s) Selected deligs
[ Comma [~ Semicolon [| Colon
/ " Plain characters [nty |

) Regular expression

% Select delimiters and Tab.

Y . . . . Start import at row [0 }:]
% Set x field to location_x and in y field to
|OcatI0n_V (&) XY fields )(Vﬁe< !ocatian_x +| ¥ field |location_y 2 -
) ) ) WKT field | -
(QGIS will try to guess the x y fields so make sure
. Decimal point [ ]
correct fields are set)
Sample text
~ Coordinate Reference System Selector .4
cluster_id cluster_region cluster_district no
Specify CRS for layer plot_35s_tabdelimited
1 1187 16 3 1 A

Filter | Help Cancel | OK

Recently used coordinate reference systems

Coordinate Reference System Authority ID
WGS 84 / UTM zone 365 EPSG:32736
— WGS 84 / UTM zone 375 ) 5:223‘3;27 ‘:' Click OK
—— _ The “Coordinate Reference System Selector” window
Coordinate 'efe"msvs'ﬂ:mﬂ\ [aedpeasiciss | gpens asking what CRS (projection) the data are stored in.
Coordinate Reference System AuTwgLID
'WGS 84/ UTM zone 35N EPSG:32635
e EE TS~— % Click on WGS 84 / UTM zone 35s for the
Wi a1 1118 270 bt plot_35s_tabdelimited layer

o, .
S X4
+proj=utm +zone=35 +south +datum=WGS84 +units=m +no_defs / . Cl IC k o K

Help Cancel
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QGIS has to be told what projection the data are in because the data are coming from a CSV text file and
text files do not store this information in format QGIS can read.

*E*IMPORTANT*** If the “Coordinate Reference System Selector” window did not appear when adding the
data, right click on the added layer e.g. plot_35s_layer and Click “Set Layer CRS”. The CRS window will
then open and the CRS can be selected as in the step above. This will only happen if Step 2 was missed
where the QGIS project options were set.

16. Repeat step 18 for plot_36s_tabdelimited.csv and plot_37s_tabdelimited.csv. Be careful to select the
correct UTM zone when asked to specify the CRS.

¢ Right Click on Tanzania_ctry and Zoom to Layer Extent

The QGIS map window should now display the Tanzania country boundary and plot_35s_tabdelimited,
plot_36s_tabdelimited and plot_37s_tabdelimited as mapped points. It should look similar to the map
below.

~ Quantum GIS 1.8.0-Lisboa - NAFORMA plots - 4+ x
File Edit View Layer Settings Plugins Vector Raster Analysis Database Help

1R Ed O RRPEPREILARP 7 G5, B 0o w:@:
NNy AWM ANDO 8T e BE-ORBRE P REEE,
AR NBRIINADDC-2HRARIARR’ 20O

Layers ®
¥ [ % plot_37s_tabdelimited
°

¥ & it plot_36s_tabdelimited |
.

¥ & &% plot_35s_tabdelimited
.

plot_tabdelimited
v [ @ Tanzania_cury

aqNate

[ Control rendering order

Coordinate: | 45.83,-9.97 | Scale [:11000133 | v | [ 64 Render EPSG:4326 KB

17. Check for any errors (e.g. points falling beyond the country boundary). Right Click on each of the plot
layers and Click Zoom to Layer Extent. Do not try to fix the errors at this stage.

Before any errors can be fixed the CSV file needs to be converted to a global CRS such as WGS84
“EPSG:4326” as QGIS cannot select or identify the points falling outside of the UTM zone.

++ At this stage the layers plot_35s_layer,
plot_36s_layer and plot_37s_layer are still
CSV files which are simply being displayed
spatially in QGIS projected on-the-fly to

EPSG:4326 (the CRS of the project) H" ' A
\

Scale [1:9224494 | v | |9 34 Render EPSG4326 KB A
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The next step is to save the CSV layers as spatial data (e.g. in shapefile format). So that the data can be

stored spatially in a single file the data need to be projected from their individual UTM projections into
EPSG:4326

In QGIS projecting is done from the File>>Save Layer as menu.

-

Save vector layer as...

= 18.

Right click on each of the plot layers, and save them as shape
files, naming them plot_35s_4326, plot_36s_4326 and
plot_37s_4326 respectively

Save as  JRMAPlotsAsPoints/plot_35s 4326 Browse
Encoding | UTF-8

++» Change to save as Selected CRS
OGR creation options \
Data source \\ 0:¢

Click Browse and change to WGS84 EPSG:4326

Layer

So instead of saving as a shapefile with the current Layer CRS (i.e.

UTM Zones35, 36 or 37) the shapefiles will all be projected to the
same projection (EPSG:4326).

|| skip attribute creation

Y/
0.0

Each time Tick Add saved file to map

Now that the data are in a spatial format (i.e. shapefiles) and are in the same CRS they can be merged
together into a single shapefile. The 3 shapefiles have the same structure (i.e. identical fields) so the
‘SAGA Merge tool in the Sextante Toolbox’ can be used to merge the shapefiles into a single shapefile.

19. Click on the Analysis>>SEXTANTE toolbox to open the geoprocessing toolbox

-

Quantum GIS 1.8.0-Lisboa - NAFORMA _plots
Plugins  Vector Raster Database i

L add . L RRE S P S =TT

i . ﬂ w & i \—‘ /‘ ﬁ Ij E : RP @ - jE::rI::IE2::;2:‘:::{1'Efnﬂgur‘ation E _— P \ E
2B ONBRIANRDDC

SEXTANTE results viewer
3]

File Edit Vview Layer Seftings

Layers

v & 3%, plot_37s 4326
[ ]
v [ . plot_36s_4326
L]
v M s plot_35s_4326
L]

The Sextante toolbox will appear.

Dock it in the right hand side of the '« « w wr e e v s e i
AEdY o RRP PP RS LRE < L
QGIS interface. '

Quantum G151..0-Lisbos

o7 v @) & Renec_EpsaazTs @ 4
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20. In the Sextante Toolbox type ‘merge’ to help locate

tools that could be used for merging the datasets

@,
0’0

NOTE: If plots fall outside the Tanzania country boundary it may be possible to fix them. It is an obvious
error if, for example, the x y locations are entered in the wrong way round. Otherwise the problem records

\ <rnerge ’
¥ Recently used algorithms

The errors can now be identified in the

‘plots_all_4326.shp’ dataset

SEXTANTE Toolbox @ &

Click here to configure
additional algorithm providers

& Create equivalent numerical field
‘y v.dissolve - Dissolves boundaries between adjacent areas s...
& Clip Grid with Polygon
& Reclassify Grid Values
# union
& Merge Shapes Layers
v $I GDAL/OGR [15 geoalgorithms]
¥ [GDAL] Miscellaneous
_Z Merge
v ¥ qals geoalgorithms [56 geoalgorithms]
¥ Vector general tools
& Merge vector layers
v & SAGA [244 geoalgorithms]
¥ Grid - Tools
& Merge raster layers
¥ Shapes - Tools

Merge Shapes Layers

should be deleted. Keep a record of any amendments or deletions.

Click on the layer containing the errors in the TOC and use the identify tool to identify those points outside
the country boundary. Write down the ‘plot_no’ and’ cluster_id’ of the problem records. Remove the CSV
file from your QGIS project and open it in LibreOffice Calc. Go to each of records containing the location
errors and either correct the locations (if known) or delete the records from the table. Document any
corrections/deletions made and save the file with a new name, e.g. if you have made changes to
tree_35s.csv give it a new name such as tree_35s_correct.csv. Go back to your QGIS project and repeat

step 15, this time adding the corrected file tree_35s_correct.csv.

21. Right Click on plot_all_4326 and open the attribute table

Attribute table - plot_all 4326 ::0 / 29226 feature(s) selected

- + %

CLUSTERID =

CLUSTER_RE CLUSTER_DI NO

SUBPLOT

TIME_STUDY

TIME_STU_1 TIME_STU_2 TIME_STU_3 TIME

1187

16

2011

n 12

11_87

16

2011

11 13

11_87

16

2011

1 13

1187

16

2011

11 13

11_87

16

2011

1 13

11_87

16

2011

11 14

11_87

16

2011

1 14

11_87

16

2011

el A e A e e I A

n 14

1187

16

1187

16

0 1778

16

=2 wle(~Ne n swNe = e

1 1778

16

GININ W W W W W W W W W W

DWW OO W m NS W W N =

R SR i SR S

an 17 70

16

|| Show selected only | | SearfR selected only [wf Case sensitive

(5]~ =]t (] olmlel [ —

DS

DS

Click on the toggle editing button

to start editing

Add a new field called lat_dd with the following settings
Add a new field called lon_dd with the same settings

-

Add column

15
15

x

Name

[Iat_dd

13
13

Comment ’y location in decimal degrees

| o

Iype

l Decimal number (real)

:l LD -/ Search

o ~

Add column X

double

Name

width 10

lon dd |

Comment [x location in decimal degrees l

Precision [ 10

i Decimal number (real) ‘l

l Cancel “

l
l Type
oK l double

width (10

Precision [ 10
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> Field calculator x
++ Click the Save button and then click the | [ | onyupdateselecied features
"] Create a new field v Update existing field
Ca|Cu|at0r button Output field name
* In the field calculator window Tick - ingle qumher (s 2
. . . — Output field widt ~| Precision [Tv
update existing field _— _
— nction List Selected Function Help
¢ Select lon_dd (as the field to calculate) search| Oops! QGIS can't find help for this
- v Geometry function.
’:’ EXpa nd Geometry xat The help file for $x was not found.
yal
o Double click Sx to bring it down into $area If you would like to create it, contact the QGIS.
$length development team.
the In the expressions box iy
’:’ C||Ck OK 3 Rec?:d
% Repeat for Lat_dd but this time Dobkle | operators
. = | R (N L L AR N N
Click $y EEEnoonnn
$x
Output preview: 29.8127425390065 R
Help Cancel lm
hd Field calculator X
"] Only update selected features
[ create a new field e existing field See that the attribute table now
Output field name | | has two columns populated with
Output field type | Whole number (integer) +| N longitude - latitude coordinates in
Output field width |10 || Precision |0 | decimal degrees,
Function List Selected Function Help
Sea":h[ OOIJS? QGIS can't find help for this < Click the Save button
xat function.
ft The help file for $y was not found. to save the edits
area o .
$length If you would like to create it, contact the QGIS % Add anOther fIEId CaIIEd
i d I t team. .
:Ee"me‘er evelopmentisam clusplot and make it
type ‘text’ l
¥ Record
B Fields and Values

BEEEnEnmaD

Expression

H
T

Mame dusplaot

sy

Output preview: -4.934717106234608

Help

Comment

Type Text (string)

string

Width

E

I Cancel ‘[Tl

Precision

Field calculator

Only update selected features

B

Create a new field % Update existing field —————————————————— *

Output field name:
Output field type (Whole number (nteger) |+
Output field width precsien [0 ['=]

Function List
Search

clusplot -

Selected FunctionHelp ——————————————
Field

Operators
[

Double click to add field name to expression string.

Right-Click on field name to open context menu

St
& Suing sample value loading options.

Geometry
Record

pr
“CLUSTER_ID" [|"_" ] "NO" /

Output preview:

Cancel Help

Click the Field
calculator button and calculate the field
'ICLUSTER_ID" II ll_ll II IlNoll
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= n
2 sertte e piota 526 -0 25225 et et S, et
COV | SHRUBS_AVG SHRUBS_A 1 REGEN_REMA | BAMBOO_REM LAYER ID LAYER lon_dd lat_dd clusplot B
0 2 1lm NULL NULL 1| plot_355 4326 298127425 -4.9341106 |11 87 1
i 1 1lm NULL NULL 1| plot_35s 4326 29812733 -4.9318517 |11 87 2
e 1 2m NULL NULL 1| plot 355 4326 298127235 49295927 1187 3 |
I 3 1 1lm NULL NULL 1| plot_33s 4326 29812714 -49273338 |11 87 4
4 1 1lm NULL NULL 1| plot_355_4326 29.8127045 -4.9250749 |11_87_5
5 1 1lm NULL NULL 1| plot_35s 4326 29.8149472 -4.9228065 | 11_87 6 Y
6 1 1lm NULL NULL 1| plot_ 355 4326 298171994 -4.9227969 |11 87 7 =
4 g— J«]»
(o) B E] (&) e " -
Show selected only Search selef X/ Case sensitive Advanced search ? Close
=\

N\

+»* Click the toggle editing button to stop and save edits

The dataset now has a unique ID (clusplot) that will be used to join the new lon_dd and lat_dd fields onto
the tree data.

The next step is to create mean coordinates from the plot data for each cluster so that average values
can be mapped at the cluster level. Remember that the NAFORMA inventory data have up to 10 plots in
each cluster.

Quantum GIS 1.8.0-Lisboa - NAFORMA_plots - 4+ x

22. Remove all layers from the QGIS T 77 T ey g e Sasier Anahsis | Databasa Help

Distance matrix

H ‘ i 4 ' Aadd - Data Management Tools um line lengths A = B M I, R R
project except the ‘Tanzania_ctry .,,,smp,,,,“ , .@ TR
¢ , Geometry Tools + [ List unique values . e

and the ‘plot_all_4326’ layers. , 7 BN e . o e e 0

GPs + Il Nearest nmgnneur analysis
Group Stats .

Research Tools

selectinverse

shift points

% From the main menu Click / ¥ o e e i
Vector >> Analysis tools >> Y0 i pesse oz
. ¥ (] is plot_37s_tabdelimited
Mean coordinates

v % plot_36s_tabdelimited
v % plot_35s_tabdelimited

] plot_tabdelimited
v ¥ @ Tanzania_ctry

aNote @®)
L ‘ontrol rendering order
: ‘ & coorinate: 3158290 Scale 117225308 | v &) & Render EPSG4326 @) A
- Mean coordinates » /'1’ Set plot_all_4326 as Input vector layer
b T < Leave Weight field as it is
nput vector layer . . .
o Y +* Set Unique ID field as cluster_id

| plot_all_4326 = |

Weight field
(Optional) Weight field -] Set Output shape file to

o
/ clustermean_all_4326.shp
Unique ID field /
| CLUSTER ID %
/ ¢

Output shapefile / Click OK

F\FORMAPIOISASPDmts.-'cIustermean all_4326. shp Browse

u 0% ] | Close

+»* Click Yes to add the new layer to the TOC
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The next stage is to format and add the tree.csv data to the QGIS project. To save time processing the
tree data three time for the three UTM Zones, the plot data that has just been prepared will be used to
add latitude longitude coordinates in decimal degrees (geographic coordinate system EPSG: 4326) to the
tree csv file so that it can added spatially to QGIS as one file.

23. Open the tree.csv file in Libre Office Calc using the default Comma delimited and text delimeter
options

@,
0’0
@,
0’0

Add 3 extra columns at the end of the file. Clusplot, lon_dd and lat_dd
Populate lat_dd and lon_dd with the number 0

File Edit View Insert Format Tools Data Window Help x
=) - L g = m?f N?f T e - | | = £
- Text Import - [tree.csv] ®
ILiberation Sans =10 | Import
OK
1 Character set |Unicode (UTF-8) iz )
Al | = = i -
= B 2= Default - English (USA - e Concdl ] M_|
[ B | L Qefautt. Enplich (USA) -] [ ™ N I =
__l | From row 1 B Help L
2
3 | Sep options
] — .
5 1 Fixed width
6 : () Separated by
;— 4 [] Tab M Comma "] Other
9 i "] Semicolen | Space
% | "] Merge delimiters Text delimiter ! x
12 i Other options
13 =
a4 | 1 "] Quoted field as text
15 i | Detect special numbers
16 | 1
17 ) Fields
18 1 Column type =
a9 1
20 Standard |sandard [Standard |sandard B
21 1 Lclustar_id cluster_region cluster_district vehicle_location_srs_:
22 1 [2154_112 001 EPSG: 21037
23| | 3hsa_112 ool 003 EPSG:21037
24 | 1 | 4156_115 001 003 EPSG:21037
25 | 1 |5 156_115 001 003 EPSG:21037
26 | 1 |6 156_115 001 003 EPSG:21037
= 1 7 [156_115 001 003 EPSG:21037
27 | 1 [ & hsA 115 nni nnz EPSA-210n37 -
28 (] ]
29 -
4]\ Sheet1 7 I il
= [Find | =] X
[ (@] | I I
24. Save the Flle as Edit View Insert Format Tool
New
Open... Ctri+0 E
Recent Documents
> Save Wizards

Name:

li=j data on wc...
|\ 4.2GBFiles...
|| HD-PCU2

L\ 500 GB Files...
| 483 GBFiles...

; Recovery
| SONYSYS
__\ Data i
@ Documents

I} Download

ﬂ Music

P File type
In [Edit filter settings|
Save with password

[lreeﬁlahdelimhed.(sv

Save in folder: u Data |NAFORMA” NAFORMA}OIZOZM‘

Places Name -

Q, search [l info ==
&) Recently Used bamboo.csv

[ user biodiversity.csv

Desktop cluster.csv

. File System damage.csv

dead_wood.csv
human_impact.csv
naforma_epsg21035.dbf
naforma_epsg21036.dbf
naforma_epsg21037.dbf
naforma_epsg210325_36_37.
+ naforma_epsg210325_36_37.

plot.csv
plot_tabdelin

‘AII Formats

.597.0KB.
.6.1MB
:893.4 KB:

.dbf

sl

10371142013

:03/11/2013

Create Folder

Modified

03/11/2013

03/11/2013

:03/26/2013
$03/26/2013
$03/26/2013
$03/12/2013
: Yesterday at 13:51

Close

Save As... Ctri+Shift+S

Save As Template... Shift+F11

Tick edit filter settings
Name it tree_tabdelimited.csv

Click Save
Click Use Text CSV Format

|

Confirm File Format

This docughent may contain formatting or content that
cannot befsaved in the currently selected file format "Text
csv.

Use the d&fault ODF file format to be sure that the document
is saved correctly.

Use ODF Format

& Askwhen notsaving in ODF format
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% Change Field delimiter to {Tab} —__ Export Text File -

tions
Character set

Field delimiter

gicode (UTF-8)

Text delimé

[ Save cell content as shown
7] save cell formulas instead of calculated values

"] Quote all text cells

[ Fixed column width

% Click OK

25. Return to QGIS

F' ™
T v s oo i

+* Using the Add delimited text button
add the tree_tabdelimited.csv file to
the QGIS project

% Setthe XY fields at lon_dd and lat_dd

File Name  [NAFORMA_20130304/Bph/tree_tabdelimited3.cs | Browse...

Layer name | tree_tabdelimited3

Tab x| Space

At this stage remember the values are all 0 so ® Seleced defmiters .
Comma Semicolon Caolon

the points will all be mapped at 0,0 Plain characters (2

Regular expression

Start import at row < 4] :

% Chose the CRS EPSG:4326

-
,?{erdmate Reference System Selector

Specify CRS for layer tree_tabdelimited3 ® XY ﬁE'dS ¥ ﬁE'd Ion_dd - Yﬁeld |Bt_dd -
WKT field | [~]
Decimal paint
Filter
Recently used fi Sample text
Coordinate Reference System Authority ID | [L] | dusplot dusterid e region T o

* Generated CRS (+proj=sinu +lon_0=0 +x... USER:100007
* Generated CRS (+proj=laea +lat_0=-6 +I.. USER:100002 I
* Generated CRS (+proj=laca +lat 0=-6 +1.., USER:100003 ] 1 154112 1 3
EPSG:4326 [~ ]
]
[(<[+] 154 112
Coordinate reference systems of the world Hide deprecated CRSs
|Coord|nate Reference System Authority ID =
~ Yoirol 1879 (Paris) EPSG:4821
WGS 66 EPSG:4760
- WGS T2 EPSG:4322
K| S ]

“+proj=longlat +elps=WESE4 +datum=WES84 +no_defs +towgsa4=0,0,0

Format | ESRI Shapefile

Save as | tmp_tree

Encoding | System

Layer CRS
CRS

WGS 84

OGR. creation options
% Click OK

Data source

+* Right Click on the added point visualization
of tree_tabdelimited.csv and save as tmp_tree.shp

This step is necessary as a join is not possible to a CSV
file, even if it is added to QGIS as delimited text.

Skip attribute creation

% Add saved file to map
K2

% Tick Add saved file to map
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% Then toggle editing on and calculate the
CIUSPIOt fleld' Only update selected features

Create a new field———— % Update existing field

"cluster_id" || '_" || "plot_no" Cuputfeldname [ ]
Ouput e tpe. (o moneer e [+] [ ceplo
Qutput field width Predision ua

Function List———————— Selected Function Help

< Toggle editing off and save edits

Search Field

[# Record
- Fields and Values Double click to add field name to

- clusplot expression string.
" cluster_id Right-Click on field name to open @

) cluster_rg context menu sample value loading
- cluster_di rdinne

Operators

26. Next create a small subset of the plot data which
only has three fields (this will make the join with
the tree data easier and less confusing)

%+ Right Click on plot_all_4326.shp and save as a Output preview:
new shapefile plot_locations_4326.shp and add to
map.

4 Attribute table - plot_|

¢+ Click on plot_locations_4326.shp and delete all fields londd | lat._dd clusplot
keeping only clusplot lon_dd and lat_dd 0 298127425 -4.9341106|11 87 1
1 29812733 -49318517 |11 87 2
2 298127235 -4.9295927 |11 &7 3
3 20.812714 -49273238 |11 87 4
Now join the plot_locations_4326 onto tree_tmp.shp 4 298127045 -4.9250749 11 87 5
5 298149472 -4.9228065 |11 87 6

+* Right click on tree_tmp and click Properties =iEIEIEIE 7|3 2\ (&
%+ Click on the join tab and click ‘+’ to add a join d1| [CE] E
oW Sele only earch sele only ase sensigve

. 7 Layer Pr;perl;]es_—hee_h'np E.L
| ' Labels | E Fields | "\. General | @ Metadata | @Acﬁons "éJoins Elﬂ I
=
| Join layer Join field Target field \ |
P il
2 Add vector join ==
Join layer plot_locations_4326 | -
Join field cusplot -
Target field dusplot |~

%/ Cache join layer in virtual memory
® Create attribute index on join field

o [ ome

Restore Default Style Save As Default Load Style ... Save Style ...

oK Cancel Apply Help
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0,

“* Right Click on tree_tmp.shp and Save As... tree_tmp2.shp 4 savevectorlayeras.. (2

% Tick to add new dataset to map Format | ESRI shapefil -

¢ Open the attribute table and notice that because the lon_dd Saveas | Cijtemp/ree_tmp2.shp Browse
and lat_dd fields were present in both the original datasets, e f"fmms i
the information from the join fields has moved across into & = ] (i manee

the lon_dd and lat_dd fields 0GR reation aptions

e

emarks marked n_dd at clusplot lon_dd 1 lat_dd_ 1 -
0 FALSE 1632729 E.93?4?64 N e NU NULL ata soures
1 FALSE 371632728 -2.9374764 74432 N N
2 FALSE 371632728 -2.9374764 74432 Uil L
3 FALSE 371632729 ~2.0374764 74432 NUL NULL
1 FALSE 71632729 -29374764 174432 NUL NULL .
ayer
5 FALSE 32729 -2.9374764 174432 NUL NULL 4
6 FALSE 37.16 _ 174432 NUL NULL
7 FALSE 371632729 -2.9374764 174432 NUL NULL I
g FALSE 371632728 20374764 174432 NUL NULL [ @ Idum c:a on
Jsa Ve e may
9 FALSE 371632729 -29374764 174432 NUL NULL ?
10 FALSE 371632729 -2.0374764 174432 A NULL
1 FALSE 371632729 29374764 174432 NULL MULL 2l iy
12 FALSE 371632729 -2.9374764 174432 NULL NULL
13 FALSE 371632729 ~2.9374764 174432 NULL NULL [
ﬁ FALSE 371632728 -29374764 174432 Nuu_l NULL
4 4/r
BEEE R ®[LE)[])E(E) [E] e " <) o
Show selected only Search selected only (% Case sensitive Advanced search ? Close
° . . . .
%* Unfortunately it has also left 2 empty fields lon_dd_1 and lat_dd_1 field which have to be deleted
manually

#* Close the attribute table

27. The data in the dataset will still be displaying at 0,0 lon lat as all that has been changed are
information in the attribute table. The dataset have to be saved back to CSV format in order to create
a shapefile with the new lon lat information.

<+ Save the dataset as a new temporary CSV file\ (seve o i S <N
As QGIS only saves as comma delimited and these data have || =°% <=t o
commas within fields, as well as being used to separate the fields e TZRS :
it is necessary to open and save the data in LibreOffice Calc before || ® ) [
using the Add delimited Text button, otherwise the data will be A
incorrectly imported.

Data source

28. Open the tree_tmp3.csv file in Libre Office calc

% Open LibreOffice Calc and open the tree_tmp3.csv
with the default settings
% From the main menu Click File>>Save As and save as —
‘tree_withlonlat_dd_tabdelimited.csv Add saved fi to map
» Tick Edit filter setting
» Click Save

Layer

DS

*

.0

¢ Click Use Text CSV Format . Export Text File -
Field options (ﬁ‘
% Change Field delimiter to | R IU"iCOderT.l = —
{Tab} | Feld delimiter &= __J Lz T e E2E
Text delimiter B [#] Help
[ Save cell content as shown
¢ Click OK "] save cell formulas instead of calculated values
7] Quote all text cells
7] Fixed column width
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29. Return to QGIS. Add the new CSV file with Add ("7 Create a Layer from a DefmitedTex PR B [Bumes |
Delimited Text o

File Name  1130304/Bph/tree_withlonlat_dd_tabdelimited. csv

Layer name | tree_withlonlat_dd_tabdelimited

@,

% Check the points, they should all fall

Space
® Selected delimitel

correctly within Tanzania in the same

Semicolon Colon

locations as the plot_locations_4326.shp

Plain characters [ [\t
+* Right Click on the dataset and save as Requiar expression
tree_all_4326.shp N
Start import at row [u] =
If the points and attribute table are all correct then the ® XY fields X field |lon_dd +| ¥ field |lat_dd -
temporary files can be removed from the QGIS project werhed [ [+]
and deleted. Decimal point
Sample text
dusplot duster_id duster_region | duster_disti
1 (154112 7 154 112 1 3
2 |154_112.10 154 112 1 3
FEE ]

OK Cancel Help

30. The next stage in this exercise is to analyze the tree data to the QGIS project and generate summary
statistics of the tree data at the cluster level. The aim is to visualize mean tree density and mean tree
species richness for each cluster.

i N
% Add the corrected species name 1 Add vector join - &lﬂ
treename_corrections7.csv into QGIS —
++ Join on the corrected species names to Join layer treename_corrections? | -
. tree_all_4326.shp . Soin fickd SPE_SC -
«» Save the dataset as tree_all_4326j.shp to make
it a permanent join Target field ispecies_sc i

%/ Cache join layer in virtual memory
[[] Create attribute index on join field

31. Inthe SEXTANTE toolbox Click on Scripts and
expand Example Scripts

SEXTANTE Toolbox

Click here to configure
4 - s s s . itheaa| Sk bREn D10 i

I [search... /

B Recently used algorithms
> #% GDAL/OGR [15 geoalg

You will see a script called Number of unique
values in classes. This is the script we will

use to calculate the mean tree density

and mean tree species richness for the cluster

¥ [Example scripts]

B create tiling from vector layer
B Hex grid from layer bounds
L

a /

B save selected features
“H_ e N P, S — T —
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Running a script works in the same way as other QGIS tools.

*,

%  Double Click on the script
called Number of unique values in
classes

We will run this for the tree species
point data tree_all_4326j’ and for
each cluster_id summarise the

number of species that are present

in the cluster

Y/

+* So the input dataset is tree_all_4326j.shp \\\
% The class field (or summary field) is cluster_id \\
+* And the Value field (i.e. the field containing the datatp summarise) is the cleaned species name
(species_na) as we want to use it to count the number bf\different tree species in a particular

N

cluster \
+* Give the output file a name ”tree_4326_speciescount_inclu§ter.shp”

This output is automatically added to your QGIS project.

32. Right click on 4326_speciescount_incluster.shp and open the attribute table. The table show a unique
list of species in each cluster as well as which species they are and how many there are in the cluster.

b lttributet:bl[}-tml no_of_spec_in_cluster.csv :: 6 / 1276 feature(s) selected - + X ]

species co ¥ species_sc species_ve species_la dbh_value dbh_unit health origin stump_diam stump_di_1 stump_heig stump_he_1
Acrocarpus fr... 7.000000...
Albizia sp. 11.00000...
Erythrina aby... 11.00000... 12.00000... 15.00000...
Ficus sycomo... 21.00000...
Mangifera in... 21.00000...

Pericopsis an... 23.00000...

B3E0QHEE O E [ [E oo | i ) e

Show selected only [ | Search selected only [ Case sensitive | Advancedsearcn || 2 || close |

*»* Try selecting one cluster 17_178 and check to see if the number in the UNIQ_COUNT is the same as
the number of species listed for that cluster

- Attribute table - total_no_of spec_in_cluster.csv =6 / 1276 feature(s) selected - + % W
bole_heigh bole_hei_1 UNIQ_COUNT

stump_diam stump_di_1 stump_heig stump_he_1 total_heig total_he_1 remarks marked

12.00000... 15.00000... 3.500000...

1.500000...
1.500000...
4.000000...

Jin

I Advanced search I l 2 I I Close I

«*» Then click the unselect all button before closing the table
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33. Calculate the total number of plots in a cluster

R/

field

34. In the Cluster mean dataset, calculate the number of tree species per plot

Next, 2 new empty fields are added to the attribute table, into which the total number of species and total
number of plots per cluster will be transferred. They will be calculated from the 2 shapefile files containing

the unique counts created in the previous few steps.

R/
0’0

3

8

X3

S

X3

S

X3

*

X3

8

X3

S

Click on the new column button

Open the attribute table of clustermean_all_4326.shp
Click on the toggle editing mode button to turn editing on

Add a new column as below: no_plots (whole number (integer) width 10)

Add a second column no_species (whole number (integer) width 10)

Then press the toggle editing mode button again to stop editing and save edits
So now we have 2 new empty fields in clustermean_all_4326.shp.

+* Repeat the above process (steps 31 and 32) but this time summarize by cluster_id on the plot_no

35. To populate the no_plots field do a temporary join from the clustermean_all_4326.shp with the

4326_plotscount_incluster.shp

%+ Click on the join tab and then on the ‘+’ button to add a join by cluster_id
% The join layer (i.e. the table you want to join to the mean cluster points)
4326_plotcount_incluster.shp

X3

S

X3

8

X3

S

X3

S

X3

8

NULL (empty) values.

The field you are going to use to do the join is cluster_id
The cluster id field in the field in the clustermean_all_4326.shp dataset is UID
Click OK and the temporary join will be made
Right Click on clustermean_all_4326.shp and open the attribute table

B821102.7272...| 9339417.575...[13_110
822531.9047...| 9459810.476...| 13_86

2797172 2222 NA2N017 3737 42 0N

0 806860.2325... 9309826.976...|10_98
1 812350 | 9499668.888... 11_78
2 B812679.3877...| 9455123.265...|11_87
3 812386.1538... 9435170 11_91
4 812016.6355...| 9409725.794...|11_96
5 817740 9480050 12_82
6

7

OEEE8aEEZEE

MEAN_X MEAN_Y uID

% | Look for

"] Show selected only | | Search selected only [ CosEooTemre

no_plots = no_species
NULL MULL
NULL MNULL
MNULL MNULL
MNULL MNULL
NULL MULL
NULL NULL
NULL NULL
NULL MNULL
LYININ] (NININ]

is

You will see that at the beginning of the table are the 2 new columns we added containing

% The last field in the table shows UNIQ_COUNT (i.e. the no of plots in a cluster from the join file

4326_plotcount_incluster.shp )

DS

DS

has becomes active

* Click the toggle edit mode button
* Click on the calculator button which

7 822531.9047...

(=] o217 232D

e Al 1 04 &) (o] O[3

0459810.476... | 13_86

DAZIO1T 3737
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%+ Click on Update existing field y Al el X
. . ["| only update selected features

o

¢ PICk fIE|d no_pIOtS [ Create a new field (v Update existing field

% From the function list double click on UNIQ_COUNT | oumticsane

. . Output field type |Whole number (integer) * ‘ l"“_P‘U'-‘ et
*, B
¢ The expression will then be populated here Mo T mp
*
p p p Output field width [10 | Precision [0
o .
o0 B rF -
* CI I Ck OK Function List Selected Function Help
o . . Search Field
% The number of plots is now populated with the I \
stump_:elg Double click to add field name to expression string.
H stump_he_1
Conte nts Of the UNIQ—COUNT fleld total_heig Right-Click on field name to open context menu
total_he_1 sample value loading options.
bole_heigh
- Attribute table - tree_35s_points_clustermean = 0 / 25 fi bole_hei 1
MEAN_X MEAMN_Y uin no_plots no_species cluster_re cluster_di remarks
0 | 806860.2325...| 9399826.976...|10_98 7 NULL |16 3 marked l ‘
1 812350 9499668.888...(11_78 3 NULL 16 3
2 812679.3877...| 9455123.265...|11_87 8 NULL |16 <}
3 812386.1538 9435170(11_91 3 NULL 16 3 Dﬂiﬁﬂi 1
. I - § o
4 812016.6355...| 9409725.794...|11_96 8 NULL |16 3 umumuuwmm
5 817740 9480050 |12_82 5 NULL 16 2 Expression
] 821102.7272...| 9339417.575...|13_110 6 NULL |16 =] "UNIQ_COUNT" ‘
7 822531.9047...| 9459810.476...| 13_86 5 NULL 16 3
o 9271722323 | na20012377 12 an 2 [NTTTRETS 2

|| showselected only [ | Search selected only [wf Case sensitive Output preview:

Help Cancel

@,

%+ Click the toggle editing button to stop editing

1

Stop editing X

Do you want to save the changes to layer
tree_35s_points_clustermean?

Close without Sewing‘ I Cancel ‘ | Save

X3

8

Click Save
Close the table
% Right Click on clustermean_all_4326.shp and click on the join tab

X3

S

*

*

(]
Remove the current join by highlighting and clicking on the remove join buttonl._

0.0
% The join is now removed
Y .
** Click Close
MEAN_X & MEAN_Y viD no_plots no_species
0 | 806860.2325...] 9399826.976... 10_98 7 NULL
1 812350| 9499668.888... 11_78 3 NULL
2 812679.3877...| 9455123.265...|11_87 B NULL
3 812386.1538... 9435170 119N 3 NULL
4 812016.6355...| 9409725.794.../11_96 8 NULL
5 817740 9480050 12_82 3 NULL
6 821102.7272...| 9339417.575...(/13_110 6 NULL
7 822531.9047...| 9459810.476... 13_86 5 NULL
8 822173.3333...| 9439812.222.../113. 90 3 NULL
G5B Q)R ~E e E G E wokfr | lin [meanx | search |
|| Show selected only [ | Search selected only [ Case sensitive Iadvanced search ‘ I ? ‘ I Close ‘

< Open the attribute table clustermean_all_4326.shp and see that the no_plots field now has values
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36. Repeat step 35 for the total number of species in a cluster

At the end of this step the attribute table of clustermean_all_4326.shp should look similar to the below

MEAN_X = MEAM_Y uID no_plots no_species
0 | 806860.2325..| 9399826.976... 10_98 7 12
1 812350 9499668.888... 11_78 3 2
2 812679.3877...| 9455123.265...| 11_87 8 19
3 812386.1538... 9435170 (11_9M 3 3
4 812016.6355...| 9409725.794.../11_96 8 29
5 817740 9480050 12_82 5 8
6 821102.7272...| 9339417.575...(13_110 6 6
7 §22531.9047...| 9459810.476... 13_86 5 10
2 §22173.3333...| 9439812.222.../13_90 3 8 |
DEE 0 QB E ) O @ 8 o | i (o[ somen_|
[ Show selected only || Search selected only [vf Case sensitive l Advanced search l l ? l ] Close l

37. Now add another field to the attribute table of clustermean_all_4326.shp and calculate the mean

number of species

®,

0,

|| Only update selected features
|»f Create a new field

|| Update existing field

Output field type | Decimal number (real) = ‘ MEAN_X =
Output field width |20 |_| Precision (15 | _
Function List Selected Function Help
Search || Field
» String Double click to add field name to expression sting.
b Geometry
» Record Right-Click on field name to open context menu
v Fields and Values sample value loading options.
MEAN_X
MEAN_Y
uID
no_species
Operators
BEE B GO memen

ssion
"no_species" / "no_plots"
‘Qutput preview:
L] o ][00 ]

~ Field calculator ®

%+ Click the toggle editing mode button so that you are in editing mode
** Click the calculator button to create and calculate the mean values as below:

***¥IMPORTANT NOTE*** There is a bug in QGIS 1.8 and instead of the expression in the screen grab, the
numbers need to have the words ‘toreal’ wrapped around them. Otherwise decimal places will not be

kept in the calculation. Type the following:-

toreal ( "no_species" ) / toreal ( "no_plots")
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38. Symbolize for each cluster the mean number of tree species in the cluster using a graduated color
ramp
+* Right click on using clustermean_all_4326.shp and click on the style tab
+*» Choose graduated color
*» The column you want to shade on is mean_spec field

Example map: Average tree species richness in NAFORMA plots

The map shows the average (mean) species richness per plot for each cluster in the NAFORMA inventory.

Tree species richness: Natural forest *
Average number of ! Closed woodland
species per plot in cluster © Mangrove forest
' Montane and lowland forest

e 1-2

. 2.3 Open woodland

e 3-4 Bushland

e 4-5 Thickets

e 5-11

Non-forest land

Data sources: Map projection: WGS84 / UTM Zone 36S
Natural forest: NAFORMA. 2013. NAFORMA land-use / land-cover Map 2010. Map prepared by Tanzanian Forest Service (TFS), UNEP-WCMC,
Tree species richness: NAFORMA. 2013. NAFORMA biophysical survey 2013. FAO, Sokoine University of Agriculture (SUA) and Forestry

Training Institute (FTI). Date: May 2013

(Note: Cartographic design and layout of the map is covered in the Map Layouts section of this report).
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