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2. Project Description

2.1. Project Coordinator: Institution/network/agency name:
Kenya Wildlife Service (KWS)

2.2. Main contact person and role:
Dr. Samuel Kasiki - Deputy Director, Biodiversity Research & Monitoring

2.3. BID proposal identifier:
BID-AF2015-0035-NAC

2.4. Project title:
Organizing and mobilizing biodiversity information from the Kenya Wildlife Service

2.5. Start date and end date of the reporting period:
01/07/16 to 31/08/2017

2.6. Country in which the activities take place:
Kenya



3. Overview of results

3.1. Executive summary

To date the following two activities have been implemented although not completely. The first
activity comprised patrticipation in the BID Capacity Enhancement Workshop that was held in
Kigali, Rwanda from 22nd-25th August, 2016. The second activity comprised the organization of
an inception workshop and which was held from 27th-30th September, 2016 in Nairobi, Kenya.

One of the outcomes from the BID Capacity Enhancement workshop was increased knowledge
in biodiversity data digitizing, cleaning and publishing on the Internet using the Integrated
Publishing Toolkit (IPT). For the inception workshop, one of the outcomes was the creation of
awareness about GBIF and BID to KWS Scientists. A further outcome was a better
understanding about the biodiversity related datasets that exist in Kenya Wildlife Service's
(KWS) field stations and also at Nature Kenya. In addition, dissemination of knowledge on
Darwin Core and the OpenRefine tool to KWS Scientists.

3.2. Progress against expected milestones:

Completed? | Explanatory notes Sources of
Expected milestones/activities Yes "50 P i verification
Completed capacity self-assessment
questionnaire for national biodiversity Yes Submitted self-
information facilities assessment
(www.gbif.org/resource/82277).
There are 3 partners in this
project viz:
1. Kenya Wildlife Service
2. National Museums of Kenya
(NMK)
3. Nature Kenya (NK)
At least three national data publishing Of the above 3: Communication
institutions are registered with GBIF.org No . NMK is a registered from GBIF on
For registered data publishers see: publisher suqcessful
http://www.gbif.org/publisher/search . KWS has now registered and registration
is waiting for endorsement.
. For NK, KWS has made an
appeal to them to register.
KWS will continue to follow up
closely with NK so that they
can register.
. Have now completed and
At least one person from the project team submitted the third and final
has completed the certification process . .
) , ) Yes assignment emanating from Answer sheets
following the first BID Capacity Enhancement the first BID Capacity
workshop Enhancement Workshop.
Knowledge dissemination activities have Atan inception workshop Power Point
g Yes attended by Kenya Wildlife Presentation made

been scheduled following the first BID

Service and Nature Kenya,

during the inception



http://www.gbif.org/resource/82277
http://www.gbif.org/publisher/search

Capacity Enhancement workshop disseminated knowledge on workshop. Initially
GBIF, BID and the knowledge | National Museums
gained during the of Kenya were
Enhancement workshop in supposed to have
Kigali. made the

presentation on
Further dissemintation will be ggl:o?iﬁ[tselsgiggey
done as additional activities of | . .
the project are undertaken. inception
workshop, | had to
do the
presentation.

3.3. Datasets published on GBIF.org

It is useful to mention that in the first draft report | included the two datasets for which | had most
certainty in obtaining. For the other datasets there is going to be some negotiation with the data
custodians internally and externally. As KWS we shall be working on this in the next three
months. This means that during the next reporting period the report will be more representative
of all partners as we shall have had meetings with them and discussed on the data mobilization.

Now, to avoid the impression that we have dropped some of the datasets in the contract, | have
put them back in the table below.

In terms of update of plans in view of the Biodiversity Capacity Enhancement Workshop, we
shall initially stay with the datasets contained in the contract. It is on these that we shall bring to
bear the skills learnt under the enhancement workshop.

According to the grant agreement one dataset was supposed to have been published by Mid-
Term Review. This has not been published as KWS has not been given access rights to publish
in GBIF depsite reuest.

DOl or
URL/Planned
hosting
institution

Date/
expected
date of
publication

Publishing

institution Explanatory notes

Dataset title

Dataset is on large mammals
that are counted during aerial
censuses. The data are for
the period 2012. They are in
ArcGIS Shapefile format.

August 31

Samburu-Laikipia Total 2017

Aerial Census KWS

KWS

Dataset is on large mammals
for ground censuses
conducted in various
conservation areas that
include Nairobi and Lake
Nakuru National Parks. The
data are for the period 2000-
2013. They are in Microsoft
Excel format. They do not
have GPS coordinates

Ground Census KWS Oct, 2017

KWS




Marsabit Forest
Ecosystem Plants

KWS

KWS

Oct, 2017

The checklist is for the
Marsabit Forest Ecosystem
which is in Northern Kenya. It
is in MS Word format. The
checklist is for data collected
in 2014-15.

Mt. Kenya Forest
Ecosystem

KWS

KWS

Oct, 2017

The checklist is for Sirimon
and Chogoria sectors of the
Mt. Kenya Ecosystem. The
checklist is for data collected
in 2015 and is in MS Word.

Zoology collection data

NMK

NMK

Oct 2017

Birds, mammals,
reptiles/amphibians, fishes,
bones and invertebrates
preserved as dry and wet
collections

Botany collection data

NMK

NMK

Oct 2017

Reference collections
preserved as herbarium
materials, metadata, reports

Kenya Bird Map

NK

NK

Oct 2017

Data on birds at national level.
Data is from 2014 to present.
It is geo-referenced and is in
MS Excel format

Important Bird Areas

NK

NK

Oct 2017

Data on birds at global level.
Data is from 1999 to present.
It is geo-referenced and is in
MS Excel format

3.4. Examples of use of biodiversity data available through GBIF

Dataset

Data user

Data use

Date/ time
frame

Sources of
verification

Notes

Doi:10.15468/aomfnb

KWS

Examine data with a
view to complementing
KWS datasets

6 months

KWS mainly has
data on large
mammals. KWS
plans to investigate
GBIF's data on
other major taxa
(birds, plants,
reptiles/amphibians,
fish, insects and
micro-organisms)
with a view to
enriching its data
on these taxa.
These data will be
used to improve the




data that KWS will
be organizing and
mobilizing during
this project. Further,
the data will be
evaluated with a
view to
incorporating it into
Wildlife Protected
Area Management
Plans.

Doi:10.15468/ib5ypt | KWS Examine data with a 6 months Ditto
view to complementing
KWS datasets
Doi:10.15468/2rlrvh KWS Examine data with a 6 months Ditto
view to complementing
KWS datasets
Doi:10.15468/bvoyqy | KWS Examine data with a 6 months Ditto
view to complementing
KWS datasets
Doi:10.15468/dl.6tiroy | NK Enhance its data on 6 months In its proposal
birds with data from under BID, NK had
other taxa. expressed great
interest in
expanding its
datasets to include
other taxa outside
birds. This dataset
would move NK in
that direction.
NMK Enhance its data on 12 months Through this project
large mammals KWS will mobilize

data on large
mammals. Since
NMK has in general
not dealt with large
mammals, it is
expected that they
will have great
interest in the large
mammal dataset
that KWS will
provide. There is no
DOl for this dataset
as it hasn't been
published yet.




3.5. Events organized as part of the project

Full itle Organizing Dates Number of Sourcas of
institution participants verification
Data Organization Kenya Wildlife 27-30 30 . Draft workshop
Workshop Service September, 2016 report
. Photographs
. Power Point
Presentations

4. Implementation of BID project activities

4.1. Goal 1: Establish or strengthen national biodiversity information facility
Activity 1 name: Biodiversity Training
Description of any implementation during the reporting period

KENYA

WILDLIFE
SERVICE

European Union

Title of Workshop: Biodiversity Training, Naivasha KWSTI

“Organizing and mobilizing biodiversity information in Kenya Wildlife Service, Global
Biodiversity Information Facility (GBIF)”
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Session [I: Official Opening

1.0  Opening Remarks and Introduction by Mr. Apollo Kariuki

The Biodiversity Training Workshop was called to order at 0800 hours by the Acting Head Planning and Environmental
Compliance, KWS. The workshop started with a word of prayer from one of the participants which was then followed by self-
introduction of the participants present.

In his opening remarks, H-PEC pointed out that the main purpose of the GBIF project named “Organizing and mobilizing
biodiversity information from KWS” is to ensure that the biodiversity related data generated by KWS over the years is
organized and shareable with the wider global conservation community. He mentioned that Global Biodiversity Information
Facility—‘is an open-data research infrastructure funded by the world’s governments and aimed at providing anyone,
anywhere access to data about all types of life on Earth’ https://www.gbif.org. He reminded them of the workshop on the
same that was held at CUCK, Nairobi in September, 2016. Under GBIF, he explained, that KWS with other stakeholders,
Nature Kenya and National Museums of Kenya (NMK), received a funding from the European Union (EU) to a tune of the
60,000 Euros, under the project theme ‘Organizing and mobilizing biodiversity information from KWS’ a concept of the
DDBRM and former Head of GIS.

KWS has a biodiversity research department that has been in existence since the 1960s and through this department
substantial data has been collected through its research and ecological monitoring activities. Some of this data has been
published but some has not been published. Further, the historical biodiversity information generated by researchers is not
readily available to managers and planners. The project therefore offers a timely opportunity where current and historical
information can be organized to inform wildlife management decision making.
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The project is funded by European Union to the tune of 60,000 Euros. This funding was based on a proposal that was

prepared by the previous Head-GIS in collaboration with the Deputy Director, Biodiversity Research and Monitoring, National
Museums of Kenya.

The H-PEC asked the following questions:

What archival biodiversity data does KWS have?

Who are the users of this data and how is it disseminated to them?
What is the quality of the data collected?

What tools exist for collecting and handling spatial and non-spatial data?

11



Workshop aims and Objectives

The workshop is aimed at training participants in tools that can be used to handle spatial data and mobilizing data from field
scientists.

Specific workshop objectives were:

1.
2.
3

4,

To sensitize workshop participants on application of GIS and RS

To assess the status of both spatial and non-spatial biodiversity information in KWS

To analyse problems and opportunities that the biodiversity information should be addressing to enhance biodiversity
conservation

To Introduce researchers to ornithology and biodiversity informatics

Welcome remarks by Principal KWSTI by Dr. Charles Musyoki

In his welcoming remarks, the Principal, Kenya Wildlife Service Training Institute (KWSTI) emphasized the importance of
having well organized data which is factual, relevant and up to date. He said scientists should display their professionalism
and knowledgeability by disseminating information that is supported by data.

12
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He said that an institution like KWSTI that teaches wildlife management courses also needs biodiversity inventory data. He
informed participants that KWSTI is also holding biodiversity monitoring data as it carries out monthly wildlife censuses with
the help of its environmental and wildlife management students. The KWSTI is also willing to share the data. He reminded the
participants that data collection is very expensive and therefore the GBIF project should be capitalised on to ensure that
biodiversity data is organized and shareable and disseminated to support conservation.
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Session II: Introduction to GIS & Remote sensing and Assessment of GIS needs

21  Introduction to GIS by Mr. Peter Hongo

He gave ESRI’s definition of GIS as an “organized collection of computer hardware, software, geographic data, and personnel
designed to efficiently capture, store, update, manipulate, analyze and display all forms of geographically referenced
information (i.e. geo-referenced information)”

Objectives of the GIS training
This training was aimed at equipping participants with basic knowledge on GIS, and in particular the open source Quantum

GIS (QGIS). Adoption of QGIS by field scientists would reduced reliance on the KWS HQ GIS staff for spatial data analysis
and cartographic production of maps.

14



Plate 2: Facilitator training introducing participants to GIS

The topics that were covered were:

Overview of GIS

Data collection, tools, equipment, data types and required skills
Datasets required by the GBIF project

Introduction to QGIS

[ ]
This was delivered by use of;-
PowerPoint presentation
Tutorial with screenshot of demonstrations
QGIS software installation to laptops of all participants
Manuals on QGIS application were shared

15



e Training data was shared
¢ Demonstration and participants practicals

Plate 3: Facilitator assisting participants during QGIS practicals

2.2 Introduction to Remote Sensing by Mr. Peter Maina

The facilitator gave participants a brief introduction to remote sensing for natural resource management. Remote sensing is a
technique to measure/detect something without touch or physical contact, typically from aircraft or satellites.

16



Plate 4: Faciliator introducing to remote sensing

Objectives of the training in RS
e To familiarize participants on theoretical and practical concepts of Remote Sensing (RS).

e To equip participants with the ability to apply computational techniques for the collection, analysis and visualization of
spatial data using RS.

e impart skills to participants to assist them in solving conservation problems

The topics covered during the RS training were;-
e Introduction to Remote Sensing — Land Impact Tool
e Spatial Data Preparation
e Processing an image using Land Impact Tool

17



Mode of delivery of the RS training
Participants were taken through installation of the Land Impact Tool software and introduced on application using:
o PowerPoint presentations

e One on one demonstration
e Tutorial with screenshot of demonstrations as the one shown below;-

STRUCTURE i
{
Name 7 |, #
CALIBRATED_data v
DATA e | 0 ot E
e . GROUND_TRUTH_data |
g 0SGeodW i I
LAYERSTAKED _data
Tools
license RAW_data
START_Impac\ VECTOR_data
o 5 ™4 Launch the

application
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Plate 5: Participants during the remote sensing practical

19



Session llI: Status of Biodiversity Information at KWS

3.1 KWS Field Data Mobilization by the Field Scientists
This session involved the participants sharing the datasets held in the various KWS conservation areas and research stations.
The researchers from these field stations also gave electronic copies of the datasets held in their various stations to the KWS-
HQ GIS team as part of data mobilization under the GBIF project.

20



Plate 6: Participants during the workshop

Table 1: Datasets mobilized from field scientists

Conservation
Area

Data sets provided

Remarks

Coast
Conservation
Area

Birds, invertebrates, plants, (Ecological Monitoring Data sea
grass and coral cover for Watamu, Malindi, Kisite and
Mombasa MPAs to be requested from Dr. Gamoe), reports
and maps

Data Available was
provided

Tsavo
Conservation
Area

Elephant mortality, rainfall data, collared elephants, data on
underpasses of the Standard Gauge Railway, sighting of
endangered wildlife, Human Wildlife Conflict(HWC), Invasive
species data, fence data, tourist visitation, Rhino data,
census data, vegetation data

Some data was
provided by Cedric
and Kimutai but
Kimutai will bring the
bulk of the data to
KWS Hgs at a later
date

Southern
Conservation
Area

17 years census data that is collected 6 times per year for
carnivores, reptiles, ungulates and birds, lion collaring in
Nairobi National Park for the last 3 years, plants data to be
shared by SRS

Data provided had
gaps. More data of
the conservation area
to be provided later

Eastern Carnivore monitoring data, cheetah, lion, wild dog | All the data was
Conservation | monitoring, elephant, Grevy’'s zebra monitoring, HWC, | provided
Area Ornithology data, mortality, rainfall, river, tsetse fly data,

temperature data, data from 1970s provided
Northern Weather data 2015-2017, visitor data 2000-2016, HWC | The data was
Conservation | 2000-2017, Elephant mortality 2000-2017, biodiversity | provided

Area

inventories (plants, mammals, invertebrates, reptiles and
amphibians, birds, aquatic fauna), infrastructure kills 2016-
2017 (data might not be consistent), elephant migratory
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Conservation
Area

Data sets provided

Remarks

corridor, camera traps data for small mammals, Sibiloi
mammals, birds of lake Turkana, researchers database,
maps on transects and elephant mortality

Central Rift
Conservation
Area

Data covers Lake Nakuru National Park, Maasai Mara, and
Hell’s gate. Water fowl counts data, water quality monitoring
data, lion identification datasets, rainfall data, wildlife kills
data (lots of gaps) HWC Data, specific mammal species
count data (waterbucks, giraffes, buffalo), Maasai Mara
data: HWC, elephant mortality up to 2017 feb, rainfall data
from 2002 much of it is in hard copy, road count data (use
the existing transects so we can provide spatial information)
from 2006 to 2013, vegetation biomass assessment,
collared elephants datasets, collared cheetahs, wildebeest
and lions datasets (data might be limited in terms of
permission to access the data)

The data provided
covered Hell's gate
and Maasai Mara
NR. The rest of the
data to be provided
by the SRS at a later
date

Western
Conservation
Area

Biota project data, maps, checklists, Ecological Monitoring,
Problem Animal Control, Rainfall data, revenue statisitics,
invasive species

The data is not up to
date. There is need
to update the data
with other colleagues
and present it at a
later date.

Mountain
Conservation
Area

Not represented

To be collected
from the SRS-MCA
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Session IV: Assessment of GIS Data Needs

The H-PEC started the session by reiterating on the importance of having good and credible data that can address varied
needs of the different users. He noted that once a good database management system is set up, it would be easy to generate
the information that can support problem solving.

4.1 Information management problem and opportunity analysis by Mr. Apollo Kariuki

The objective of the problem and opportunity analysis was to identify the problems and opportunities that the information
management system should address. The participants were asked to first identify and write on pink cards the problems that
affect KWS and the wildlife sector. One card one problem. All the cards were then collected and the facilitator read the
contents written on each card for the plenary to agree on the identified problem. Those that were agreed were pinned on the
wall based on thematic areas of ecological monitoring and research, community wildlife service and benefit sharing,
human resource management, infrastructure and equipment management. The cards were then numbered from 1 to 80
and the participants asked to identify and rank 5 problems that they felt were the most important and the Biodiversity
Information System being developed should address. Thereafter each participant ranked the problems from 1 to 5, with 5
being the most important and 1 being the least important. The participants were then asked to identify the existing
opportunities that can be used to address the identified problems. Further participants also carried pout a stakeholder analysis
for the KWS Biodiversity Information System. The outputs from the problem and opportunity analysis and the stakeholder
analysis are presented in annexes....
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Plate 7: Participants ranking identified problems

SESSION V: GIS & RS APPLICATIONS

5.1  Applications of GIS & RS in Watershed Management by Mr. Joseph Edebe

The objective of this presentation was to demonstrate the application of GIS & RS in watershed management. The presenter
showed the participants some examples of database from IUCN, Birdlife International, and the UNESCO World Heritage. He
noted that remote sensing in watershed management can be used to determine catchment delineation, soil structure while
GIS would be used to demonstrate rainfall and temperature variables.

The presenter described a case study of Marsabit Forest Ecosystem (MFE), where monitoring is done using camera traps,
and land cover change detection is done using remote sensing techniques. In addition inventories of large mammals, small

24



mammals, arthropods, birds, insects have been carried out. Water quality data is also available. This data is being organized
in a biodiversity database for Marsabit Forest Ecosystem database. Below is a link to the web based MFE database demo;

www.mocreativity.com/kwsdemo/KWS/
The presenter recommended that for an effective biodiversity database several things are required such as:

e Proper equipment for data acquisition and processing;

e Aninter disciplinary team should be included in data collection;
e Standardized data collection mechanisms;

e Interlinking various datasets;

e Partnerships and networking among researchers; and

e Resource allocation

5.2 Application of GIS in EIA by Mr. Peter Njiiri Mwangi

The objective this presentation was to demonstrate the applications of GIS in EIA. EIA is a tool used to make informed
decisions. He explained the 5 main questions in EIA that GIS answers as;-

Location: Where is the project located?
Condition: What is at the project site?
Trends: What will or has changed since?
Patterns: What spatial pattern exists?
Model: What if?

25
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He explained that GIS is applicable in the various stages of an EIA process: a) screening (whether a project requires EIA or
not), b) scoping (establishing the baseline), 3) impact analysis, 4) impact mitigation and management, and 5) the EIA
statement development and auditing phase which is done one to two years after the project.

He gave the strengths of GIS in EIA as;-

o |t stores large multidisciplinary datasets

e |tidentifies complex interrelationships between environmental characteristics
e It evaluates changes over time

e It can be systematically updated and used for more than one project

e |t summarizes large data into information

e It serves as a database for a variety of mathematical models

e It serves the interests of the general public as well as for technical analysts

e GIS has a capability for site impact predictions of cumulative effects

5.3  Application of GIS and RS in Protected Area Planning by Ms. Martha Nzisa

The objectives of this presentation were:

e To demonstrate the use of GIS and RS in resource planning
e To highlight some of the spatial and non-spatial datasets important to resource planning

The presenter demonstrated how resource planning uses lots of data. She noted that effective resource planning is greatly
dependent on available quality data that can be subjected to GIS and RS analyses. Some of the datasets used in protected
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area planning are;- wildlife population and distribution data, wildlife movement data, wildlife translocation data, animal
breeding sites, vegetation monitoring data, hydrology data, human wildlife conflict data, infrastructure data, among others.

GIS is very important in defining the plan area as well as the protected area zonation scheme.

Session V: Introduction to Ornithology and Biodiversity Informatics

5.1 Introduction to ornithology by Mr. Fred Barasa

The presenter took the participants through a session on the basic information on Ornithology. He explained that Kenya has
listed about 1060 bird species (11 endemic birds, 278 migrants, among them). The high number of bird species is attributed to
diverse habitats as well as 8 endemic bird areas such as the Kakamega and Nandi forests. Kenya also has 6 biomes (Somali-
Masai biome, East African coast biome, afro-tropical forest biome, Lake Victoria basin biome). Kenya is also part of the
flyways of Palearctic migrants which adds to the birds species recorded; with a total of 170 species of which 11 breed locally.
Migrants come in from November to March.

Kenya’s major habitats that support high diversity of bird species include: Coastal forests (Sokoke scopes Owl, Clarke’s
weaver), highland moist forests mosaic and bamboo, montane forests specialistss, Guinea-Congolean forests (e.g. Kakamega
forest and Nandi forests), highland dry forests (Taita hills, Mt. Marsabit, Mt. Kulal, Chyulu Hills), the plains and the grasslands
(e.g. Kinangop plateau), the savannas stretching from Tsavo to Amboseli and North Western Kenya, hostile arid areas (semi-
deserts), wetlands (fresh water bodies, mangroves and coral reefs).

The presenter took the participants through some basic bird identification techniques. An identification toolkit (notebook,
pen/pencil, binoculars, guidebook, playbacks or skills of attracting birds) is required to identify birds. He explained that birds
can be identified by observing the parts of a bird’s body, by the shape (birds of the same family have similar shape), by the
stance and posture (birds from the same family have a similar posture), by the bill, by plumage, by habitat, by distribution, by
voice calls, and through the use of a bird guide book. The terms used to describe the plumage, the trunk, tarsus and the rest
of the body are skills that are required to be known. There are about 28 terms used to describe a bird. For beginners at least
20 terms would be a good start. Record keeping and information exchange is important in bird identification.
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He explained the importance of bird ringing which helps in tracking Palearctic birds. Telemetry is also a new technology used

to monitor the migratory route of different bird species. Bird ringing is coordinated by the National Museums of Kenya,
Ornithology section.
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Plate 8: Participants being introduced to ornithology

5.2  Biodiversity informatics by Dr. Mwachala

The presenter started off by explaining the difference between Bioinformatics and Biodiversity informatics. Bioinformatics is
mostly used in the context of biotechnology while biodiversity informatics involves the application of informatics tools to

28



biodiversity information. It addresses lack of information problems. It is guided by what, who (describes the collector and
his/her history in the field), when (date and trends), where (locality — geo-referencing, elevation, and habitat).

Uses of primary occurrence data (linked to a species preserved somewhere) include:

Taxonomy — research, indices, flora, fauna, field guides, phylogenies
Biogeography — distribution atlas, special distribution modeling, species decline
Life histories and phenology

Endangered, migratory and invasive species

Impact of climate change

Ecology, evolution and genetics — habitat loss

Environmental planning

Health and public safety

Bioprospecting

Border control

Education and public outreach

Ecotourism

Society and politics — data repatriation

Recreational activities

He explained that the data is made available through data collection, data preparation, data digitization, and data
standardization (different database systems, different formats, and different languages).
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Plate 9: Facilitator introducing participants to biodiversity informatics

He gave a brief history on the importance of having standards in Biodiversity Information management. Biodiversity
information standards (TWDG) realized in the 80s the need for taxonomic information to have standards that are similar
worldwide. The Darwin core XML schema is the most common standard used. It contains so many terms and stores
information in the Darwin core archive. The link below is an example of the NMK database www.ipt.museums.or.ke/ipt

Biodiversity informatics organizations include the Biodiversity Information Standards (TDWG), Encyclopedia of Life (EOL),
Atlas of Living Australia, GBIF, and Ocean Biogeographic Information System (OBIS). In Kenya, the Kenya Biodiversity
Information Facility where NMK renders the service on behalf of the Kenyan government, is the Kenyan node of GBIF. He
explained that setting up a collection is easy but consistently updating and improving the database is the hard part.
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Session VI: Workshop Closing

The workshop was officially closed by Dr. Mohamed on behalf of the Deputy Director BRM. He noted that the data collected
by the research team helps in making informed management decisions, so it is key to have organized data in a database. He
indicated that KWS is looking forward to have the data available and shared with the relevant people.
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Monitoring giving his closing remarks

Annex
List of Participants

No. | Name Designation Institution Est/ID
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1 Vasco Nyaga ART-11 KWS- Mara 9575
2 Timothy Ikime ARS KWS- HGNP 9505
3 Anastacia RS KWS- WCA 9351
Mwaura Sikoyo
4 Cedric Khayale | RS KWS- TWNP 9071
Jacquiline RS-11 KWS 9311
Bernard
6 David Kimutai RS KWS- TENP 1938
7 Evans Muriithi ARS KWS 8570
8 Peter Maina GIS TECH KWS- HQ 9518
9 Linus Kariuki SS KWS- HQ 7168
10 | Isaac Lekolon SVO KWS 7756
11 | Jane F. Wamboi | SS KWS- HQ 7866
12 | Benard Ogwoka | RT KWS- NCA 9504
13 | Grace Waiguchu | GIS TECH KWS- HQ 9561
14 | Faith Muchiri GIS TECH KWS- HQ 8030
15 | Martha Nzisa RS KWS- HQ 8572
16 | Apollo Kariuki ASHPEC KWS 4495
17 | Peter N. Mwangi | SRS KWS 9047
18 | John M. Kariuki | RS-1 KWS 5282
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19 | Elphas K. Bitok | RS-1 KWS 6936
20 | Geoffrey Chief of Research NMK 4654213
Mwachala
21 | Fred Barasa CMC Nature Kenya 13286541
22 | Peter N. Mwangi | SRS KWS 9047
23 | Joseph Edebe SS KWS 6768
24 | Peter Hongo GIS TECH KWS 9104
Workshop Program
Day Time Item Responsibility
Monday, 4.00pm - 5.00 pm Arrival and Registration F. Muchiri
18/12/2017
Session I: Introduction to GIS & Remote
Sensing and Assessment of GIS needs
Tuesday, 8.00 am - 8.30 am Introduction of participants, workshop A.Kariuki
19/12/2017 objectives and opening remarks
8.30 am - 9.30 am Introduction to Geographic Information P. Hongo
Systems(GIS)
9.30 am-10.30 am Introduction to Remote Sensing(RS) P. Maina
10.30am- 10.45 am Tea Break
10.45 am -1.00 pm GIS and RS (Image processing using Land P.Hongo/P.Maina
Impact Tool) Tutorial
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1.00pm - 2.00 pm

Lunch

Session II: Status of Biodiversity
information at KWS

2.00pm - 3.00 pm Situational analysis of spatial and non spatial | All
biodiversity information at KWS HQ and the
Field Research Stations

3.00 pm - 4.00 pm Biodiversity information management: All
Problems and Opportunities analysis

4.00 pm-4.15 pm Tea Break All

4.15 pm - 5.15 pm Group discussions-Biodiversity information | All
user needs assessment

5.15 pm-6.00 pm Group presentations All

6.00pm

Day 1 ends

Session III: GIS&RS Applications

Wednesday 8.30 am - 9.30am Application of GIS in EIA and protected area | P. Mwangi/M. Nzisa
20/12/2017 planning
9.30-10.00 am Application of GIS in management of Human | M. Maloba
Wildlife Conflict
10.00 am - 10.15 am Tea Break
10.15 am - 10.45 am Application of GIS in Wetland Management J. Edebe
10.45 am-11.15 am Information needs for the National Wildlife W. Ouna
Conservation Status Report
11.15am- 12.00 am Plenary Discussions All

Session IV: Introduction to Ornithology
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and Bioinformatics

12.00 pm - 1.00 pm Introduction to Ornithology NK
1.00 pm - 2. 00 pm Lunch Break

2.00 pm- 4.00 pm Introduction to ornithology(continued) NK
4.00 pm - 4.15 pm Tea Break

4.15 pm - 5.00 pm Introduction to Bioinformatics NMK

5.00 pm -5.30 pm

Workshop Closing

DDBR&M-Dr. Kasiki

Thursday, 9.00 am Departure All
21/12/2017
Problem and Opportunity analysis
ECOLOGICAL MANAGEMENT
Habitat management
1. Drought 74
2. inconsistency of frequency of data and methods 76
3. climate change 77
4. insufficient data for management 78
5. lack of specialization on certain species 79
6. need to include smaller species not just big ones 80
7. lack of valuation for wildlife ecosystems 41
8. spread of invasive species 45
9. weather variability 75

Species management

1.

loss of wildlife dispersal areas 59
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habitat loss 60

habitat fragmentation 61

habitat degradation 62

pollution of water bodies 63

protected area encroachment65

livestock incursion in PA's 66

national park insularization into big zoos 67
infrastructure development in conservation areas 68

. wildfires in key habitat69

. biomass changes in protected areas and the cause of change in biomass 70

. Fencing causing corridor blockage in protected areas of Kenya 71

. habitat encroachment and te level of degradation in inter-phase between wildlife and livestock 72
. water scarcity during dry spells 73

. encroachment into wildlife range areas by growing human population 64

. species genetics (inbreeding)51

. wildlife diseases outbreaks 52

. species loss 53

. population dynamics of lions in savannah and problems facing their conseravtion services 54
. wildlife mortality (road kills) 55

. loss of genetic biodiversity 56

. increased tsetse fly population in PA's 57

. movement patterns of elephants across Kenyan ecosystem clearly showing the existing corridors that should be

protected and gazetted 58

. lack of endangered species survival strategies 50
. lack of animal welfare standards 7
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Research & monitoring
1. no networking /very individual 26

lack of standardized ways of data collection 31

insufficient tools and equipment data collection and analysis 32

inadequate funds to maintain scientific equipment 33

lack of national wildlife status report 36

Lack of population trends of elephants in all Pas over the years NB. Should show the changes both in numbers and
habitat change 37

7. lack of spatial data infrastructure 35

8. lack of data on wildlife carrying capacity 34

9. inadequate information on wildlife numbers/population in specific Pas 19

10. inadequate capacity of running or maintaining the database 20

11. lack of linkage to other databases both national and international levels 29

12. data organizational and storage problems/ lack of data equity, sharing & storage protocol30
13. lack of complete documentation of threats to species conservation 38

14. lack of wildlife data outside KWS protected areas 39

15. no information on status of wildlife habitats 40

16. lack of quality data 27

17.incomplete datasets 21

18. scattered data (data in different areas, institutions) 22

19. data hoarding 23

o gk wN

COMMUNITY WILDLIFE
1. Human wildlife conflict

2. Community value for wildlife 6
3. poor information dissemination/ public awareness on data available and competencies 25
4. Lack of benefit sharing for communities living with wildlife 5
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OPERATION

1. Management and Administration Resources

2. limited tools of trade and skills - no refresher16

3. lack of updated technology and skills to conserve wildlife 17

4. poor resource mobilization 18

5. inadequate resources for wildlife conservation 24

6. lack of mentoring by seniors to junior staff 8

7. lack of motivation among BR&M staff (staying in one job group for long 9
8. inadequate capacities to undertake some programs 10

9. inadequate human resource capacity 11

10. poor staff morale 12

11. low levels of capacity building 13

12. poor working conditions 14

13. lack of collaborations between departments eg park management and biodiversity towards contribution to the

organizing mandate 15

Institutional Collaboration
1. High expectation from the public on wildlife issues 3

2. lack of communication strategy for research findings 28
3. poor relations working with stakeholders 2
4. lack of implementation strategies to conservation trade 1

Wildlife visitor security
1. visitor security 44

2. insufficient forensic evidence for trophies and bush meat 4
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bush meat poaching 49

wildlife security /poaching of elephants and icons and the spatial relationship to human settlement

government priorities in conservation42
lack of priority areas for research 43
trophy hunting/poaching 48

OPPORTUNITIES

1.
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Support from donors

Funding opportunities

Space for research

Revenue from visitors
Availability of natural resources
Good will from GoK

Existing good collaboration with partners and stakeholders

Data sharing protocols
Networking with stakeholders
. Clear data collection procedures for various needs
. Technical skills in GIS, RS and data management skills

. Availability of data

. Availability of hardware and software
. Availability of internal connectivity

. Law enforcement

. Skilled personnel

. Strengthened Wildlife Act

. Employ and promote staff

. Update softwares and staff skills
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20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

42.
43.

44,

Information sharing

High tourism potential

Network of protected areas

Enabling policy framework

Two training institutions (Manyani LEA and KWSTI)
Good infrastructure

Robust human resource

Internal workshops and seminars to share ideas
Internal trainings on different skills

Management support in implementing various strategies
Good governance

Guidelines in wildlife research

Partnership with local communities

Marketing parks for visitors to generate revenue
Scattered information

Political good will in conservation

Conservation education

Technology available

Diversification of tourist/visitor products and experiences
Develop climate change adaption strategies
Capacity building at all levels

Habitat rehabilitation

Identification of alternative livelihoods

Inclusion of park management and security personnel in biodiversity

monitoring
Drugs and veterinary supplies
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45,
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.

Aircrafts, Vehicles, plant and machinery
Skilled and unskilled personnel

Weaponry

Staff motivation through upward movement

Standardization of data collection for integration in the GBIF

Scientific equipment for monitoring

Regular trainings and career development courses
Mentoring and supervision from seniors
Community consolation and compensation

Cross border linkages

Security

Problems Ranking

PROBLEMS

Allo
cate

Nu
mbe

o1
(e2)

=

lack of implementation strategies to conservation trade

w
=

poor relations working with stakeholders

NIFRIN -

high expectation from the public on wildlife issues

insufficient forensic evidence for trophies and bush meat

lack of benefit sharing for communities living with wildlife

Community value for wildlife

lack of animal welfare standards

lack of mentoring by seniors to junior staff

O NOO|O|ARWIN(F

lack of motivation among BR&M staff (staying in one job group

for long

©
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inadequate capacities to undertake some programs 10

inadequate human resource capacity 11

poor staff morale 12

low levels of capacity building 13 3
poor working conditions 14 4
lack of collaborations between departments eg park

management and biodiversity towards contribution to the

organizing mandate 15

limited tools of trade and skills - no refresher 16

lack of updated technology and skills to conserve wildife 17

poor resource mobilization 18

inadequate information on wildlife numbers/population in specific

Parks 19 5
inadequate capacity of running or maintaining the database 20

incomplete datasets 21

scattered data (data in different areas, institutions) 22

data hoarding 23

inadequate resources for wildlife conservation 24 5
poor information dissemination/ public awareness on data

available and competencies 25

no networking /very individual 26

lack of quality data 27

lack of communication startegy forresearch findings 28

lack of linkage to other databases both national and international

levels 29

data organizational and storage problems/ lack of data equity,

sharing & storage protocol 30 4

lack of standardized ways of data collection 31 2
insufficient tools and equipment data collection and analysis 32

inadequate funds to maintain scientific equipment 33
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lack of data on wildlife carrying capacity 34
lack of spatial data infrastructure 35
lack of national wildlife status report 36
lack of population trends of elephants in all Pas over the years

NB. Should show the changes both in numbers and habitat

change 37
lack of complete documentation of threats to species

conservation 38
lack of wildlife data outside KWS protected areas 39
no informtion on satus of wildlife habitats 40
lack of valuation for wildlife ecosystems 41 4
government priorities in conservation 42 3
lack of priority areas for research 43
visitor security 44
spread of invasive species 45
Human wildlife conflict 46
wildlife security /poaching of elephants and icons and the spatial
relationship to human settlement 47
trophy hunting/poaching 48
bushmeat poaching 49
lack of endangered species survival strategies 50
species genetics (inbreeding) 51
wildlife diseases outbreaks 52
species loss 53

population dynamics of lions in savannah and problems facing

their conseravtion services 54
wildlife mortality (road Kills) 55
loss of genetic biodiversity 56
increased tsetse fly population in PA's 57
movement patterns of elephants across Kenyan ecosystem 58
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clearly showing the existing corridors that should be protected
and gazetted

loss of wildlife dispersal areas

59

habitat loss

60

habitat fragmentation 61
habitat degradation 62
pollution of water bodies 63
encroachment into wildlife range areas by growing human

population 64
protected area encroachment 65
livestock incursion in PA's 66
national park insularization into big zoos 67
infrastructure development in conservation areas 68
wildfires in key habitat 69
biomass changes in protected areas and the cause of change in
biomass 70
Fencing causing corridor blockage in protected areas of Kenya 71
habitat encroachment and te level of degradation in inter-phase
between wildlife and livestock 72
water scarcity during dry spells 73
Drought 74
weather variability 75
inconsistency of frequency of data and methods 76
climate change 77
insufficient data for management 78
lack of specialization on certain species 79
need to include smaller species not just big ones 80
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Stakeholder analysis

STAKEHOLDERS

1. NMK

2. Universities

3. community wildlife service

4. Ecological Monitoring and Species Department
5. Planning and EIA Department
6. Security department

7. Nature Kenya

8. NEMA

9. EIA & SEA Consultants

10. KFS

11. KeNHA

12. County Governments

13. Resource Planners

14. Kenya Bureau of Statistics

NNNRE R PP
NP O ©Oow-~N O Ul

. Park Managers

. KWS Coorporate divisions

. Ministry of lands/ National Land Commission

. Ministrry of Mining

. Ministry of Environment and Natural Resources
. Community Conservancies

. UNEP

. UNDP
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23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.

KWS Land Department

KWS Customer Care department
KWS Business Development Department
KWS Parks and Reserves department
National Biosafety Authority

KEARLO

Tourism Wardens

Northern Rangeland Trust NRT
Zoological Society of London ZSL
WWF

Grevy Zebra Trust

Learning institutions

European Union

IUCN & CITES

Security Wardens

NGOs

Central Government Departments
Law Enforcement Agencies, police
Local communities

KWS Finance department
International Researchers

The public

Ecosystems and landscape department
Conservation Education Department
Kenya Forestry Research Institute
East Africa Wildlife Society

Resource Mobiliztion Department
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50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.

Africa Forest Forum

Center for International Forest Research (CIFOR)
DRSRS

Veterinary Department

Research Institutes

Marketing department

Research Institutes

Research Students

Interns and Attachees

Ministry of Tourism

Bilateral/ Multilateral partners

Investors and funders

Spatial ans physical planners

Ministries dealing with policy and MEAs
AWF

Tsavo Trust

David Sheldrick

STE

IFAW

Ranches

KWSTI

Wildlife Works

Human Resource Department

Nature Kenya

Kenya Water Towers Authority

Water Resources Management Authority

Kenya Tsetse and Trypanosomiasis Eradication Council



77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
. GIS Department at KWS

95

Born Free Foundation

Space for Giants

Save the Elephants

Fisheries Department

Problem Animal Management Unit
Ministry of works and infrastructure development
planning Ministry

Ministry of Agriculture

Mara Elephant Project

KWS Elephant programme

KWS Carnivore Liason department
Mara Lion Project

Mara Cheetah Project

Mara Hyena Research Project
Friends of Maasai Mara
Vi-Agroforestry

Office of the president

GBIF

Presentations
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KWSTI, 19-20 December, 2017
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WVivorkshop Objectives

Obhjective 1: Introducing workshop participants
on the benefits of GIS and RS technology

Obhjective 2: Assessing the status of both
spatial and non spatial biodiversity inTormatdon
in KWsS

Objective 3: Assessing biodiversity
information and GI1S reqguirements for KWsS

Objective 4: Introducing researchers to
ornitholooy

Vvorkshop Structure

The workshop will bhbe conducted throucgis:

= Plenarny presentations and discussions
— Presentations by experts
— Demos and Tutorials

- Brainstorming sessions
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Summmany of Workshop Agemnda

The workshop agenda is as follovws:

1. Session i Iimntroduction to GIS & Remote
Sensing

2_Session ll: Status of Biodiversity
imnformation at KWWS

. Sessiomn lli: GSGilssERS Applications
A Sessiomn WV: Imntroduction to Ormith olo oy

The GEIF-Funded Project
Project Title: “Orgamnizing arnd rmmobilizirng

Eiodiversity imforrmatiorn frorrm thre Kernya VWWildliife

EU Funding through GBIF-S0,000 Euros

e_g Darwwin
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VVHAT IS THE GLOBAL BICODIVERSITY
INFORMATION FACILIT Y7

GBIF enables free and openrn acocess o biodiversity
gzt onlinme .

VVvVe re an intermnational govermnment-initiated anmnd
funded Initiative focused on Making biodiversity data
available to all anmnd anyone, for scientific research.,
conservation and sustamnable developrment.

JSS S80_ 9177 mdcdexed recorcs

St=zters Tata povtar
Oorobeaer 2072

GBIF’'s unique role

Registry of biodiversity data resources
Tools and support for biodiversity data publication
Network development at national, regional and
global levels
Global virtual natural history collection
Cross-domain linkage between data from
collections, ecology and genomics
Access to biodiversity data for GIS analysis and
environmental monitoring

— Aggregated presence data

— Site-based survey data (samples, presence/absence)
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Project Actiwvities cowvered by thhe
Traiminmng YwWorlcshop

INCREASE AVAILABLE BIODIVERSITY
DA T.A

= Database Mobilimation

— Deterrryimne biodiversity imnforrmation wuser
neaeds

— fdlerntify data gaps vwiz a wviz identified wuwser
rneads

— Cornstituute data rmanagerment techrrical
cormrmiitte e




INCREASE AvAILABLE EBIODIVERSITY
DA T A

= Database Desigmn:
— Extract dafa frormrm existing soft andad rarad copy-

recorads

ESTAEBEBLISH OR S TRENGTHERM
FACILITIES

- Biodiversity Traimimnmng

— GIS wsing CQGIsS

— frmage processing wuasing L amda frmpacd Toof
o SFIRIT S
O rrritfrolfogy- 7O 7T for WA bBriodiversify
Frnvernntor-tes (Tacwg bt by MNatcrre FKerya)
Bioirmforrmratics 70T (INAATFD)
Boftasry TOT (INAATFD)




Hewyw Project Actiwvities for thhe mext sixx
months

Acctivities to be implemeaented im the mnext six
months:

— Biodiversity trairmnimng vworkcshroe

— Data ANMobilizatior

— Data Base Desigrn- Design biodiversity database
based on user neaeds

Codifinhng- Develop a WiwWeb interface for data entry,
cqueries, reports and data export

Fopoerlate Database
o lisfyng dalta
m MNational Viorkcshroee o disserryvimalte inforrmation

Contract with GEIF

DDl o
Faohis-ieg LR e
e = = Feo=tameg

Lt = ]

il e e e O

Dstansot is oo largs mesnmals B s re coosted doring s rsl consoses . E S o
Macr =oospetems im Kenys and & Bk of Tanoamis. The soo-oyeaems oo
Tear-o—Mlkcocamnari. SAamibo-c-sifece Kibmanjarc asd Loilapies-Soamibrara. The oo
are for e peracd 200D - 0D They are im A rco SIS Shuoge-efSile fo ot

Ciztzc=s iz om largs meemmaEls Soorgroossd oenssses comdooted s waricss
o o areas Bk e R smed b= Mol ra KaSomal Pados: The
datz are Sor Hee pericd SH00-200 3. They aneim Microooi Excel Somnat. They
o mos Buaree PSS coordinates

M= chyecikiic® i Sor v Mo rcobae Foress =-|:-E--'-=b=rl’l i i i N e
Fommry s i WS Whord Soormmnat . Thee clpecihdic s i Soor cdato ool im 201 5

M= cEpecikiict i -\-:i-rSlrlrrl-:i--'\..-r\-:IC-'\rn-g-n-rn = H e K:e-r.n
S e . Thee Chpecihdiic ic Sor doats colberted i OIS omed i@c = WS Whond

Eandc. mosmemnalic sepeibec ! eyl oo, Soleec | beoomees. amea] Smreser el e
Dresereed s g S eeed collectines

et remproe onllbectiommes. o re-comr e s Fee ribcariesnn mnoate fallc, et oecl oo negpeo
Data cm barnds af matScmal bed. Daia i froan 20H1 8o pros-cni. § i goo—
retferencedd cend i b WS ol Soormmse

Dot o bardcs ot global el IDaes i froam 12900 e preoent. R i g

e e Sl B i WS ool Soormnos




Eiodiversity Information WMamnmnagermemnt:
Problemm & O pypoortunities Analysis

FProblems and opportunities analysis

- Wivhat specific biodiversity related problems and
opportunities does KWVWS address to achieve its
aal=Tals =1 {2y

— Referto KWVS functions Section ¥ of the Act and the
organizational structure

Brainstorm ideas on the cards:
One idea per card
Large letters so all can read




Problems and opportunities analysis

Problem = The gap between the existing and
desired condition/end state

O ppPportunities = things that can be exploited to
attain the desired conditions.

Existir—ng cormndiltiom Desired conditiomn

(Sroup ramikimg of problerms amnd
O P PO rtunities

Scan the board and note down the mnumibers of
the five cards vou think ars== mostimportant

Rank the five chosen cards in order of
importance, S Dbeing most i imMportanmnt, amnd 1 bbeing

the least

For exxamplae
Top Card no
15
=22




- Tools: zopp cards give flexibility

— Capture resulis with photograph and transfer
to workshop report.

— Capture the discussion during the workshop

Icdentification of potential Manmnagerrmant
Comm ponents/tThermes anmnd aligmimng wvwiths
HKWJUysS structuwures

- Refer to the manmnagement structure of
FKWWS (Divisions, departments etc )

= Which problem anmnd opportumnity themes
fall under the jurisdictiomn of the various
Divisions,/departmants ™~
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Example:

FProgrammes
Five Management Programmes:

Management Components &

Ecological
Man agement

Towurism Dewel-
opsment and
Managem ent

Cormamu nity and
Education

Security

PA Operations

Habitat
management
Animal
managesmment
Ecologic al
montonng

Infra structure
dev elopmment
Prodoct die-
vers fication
Admirnastra-
tion
fMmanagement
M= rketing

Humsman-
wildhfe con-
fhct
Cosmanunity
Mobilisa tion
Cosmmumnunity
projects
Education and
awareness

Revenue
and as set
secuwrity
Visitor
security
VVildhife

Humman
resources
Admirnsstration
and finances
nfrastructure
development
Commmunic ations
Nnstitvt ional col-
EBboration

QS S S ]
e e

e s o

INmnforrmation recguiremments Ffor plamnmimg

For each of fthe majpor
proibierm arnd oo rionmiiy
managerTrent
COmipornentthene
e iy
— WiWhat imnformation is
mneaedeaed for wildlife
mMmanacgernTrent?
Dooees this informmatioomn
already exist, and if so
wwheres can it hbe found 2
IFf this information easeds
o be collected., howw oo
this best bhe domne™?
Vi at sta ke holdaer
consultations anre

meeded. arnd wwho showuld
o thhermm ™

Acrailabyle at

eSS e e vt Field stationrn

wWrildlife
trervds

Arsimmeal
eSS e e vt

Acrailabyle at
WS HGE B
O = r e rvt

Fopuwulaticonn
TSNS,
mepaerts

Eocoxlo-opic-=l rairmf=ll

Mercereitoerireg

Mot awailable




CC larifyirmocg Nliamageaerment Probhlerms

Problem tree analysis{(example)

Effects

T

Problems

o
——
SLarstaects

T

teve ater Uresteds |
FRArEL SO
Causes
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Probblemrm Tree amnalysis

From the problem ranmnking, select five problerms

that participants are passionate to hawve
addressed.

Foreach of these ‘core problem s’ identify its
frausesT and ““effects™

Ildentifv sub-problernms that ERMN can

iNnterven=

ldentify the spatial anmnd mnon-spatial iNnforrmation
recjuiraermants for these sub-problaerrms

Stakeholder Aamnaly sis




Stakeholder Participation strrate gy

EBrainstormrm who wou consider are the kKew
departments at KiWwS anmnd other
organisatiomns that will use wour bhbiodiversity
iNmnformation database as well as the GIS
Database

Categories of stakeholders to considenr:

— Supporters/ Benaeficiaries

— FPartmners/Collaborators

— Policyrmakers

T harmnkk ™o us
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T IROIDUC'T'ICON
T GIS

By Hongo Feter
19*: PDecember 2017

KEMNYA
WWILDLIFE -
SERVICE . 2

COUTIEI.TNE

= (GIS Owrersietas

m ITrata collection., tools., eguiprments. data types and
reguuired skhlls

= T ratasets reguired by the project

- OGIS

WL IDHLNF E = ™
SERVHCE —
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GIS DEFINITIODN S2rrraers

___—-———:_____...-—-"

A organized collection of computer
hardvware, softvware, gceographic data.
and persommel designed to etficiently
captuare, store, update., mampulate,
analvze and display all forms of
cecogcraphically referenced infornmation

)

FEMTA
WL DL R E
SERVWNCE

IS ORCGATYNIS A TICO N AN .

NI W W e s

e

oW A T A T T T T I

Imformmatiom

Tfor
MnWiamagcermemt

Queries frormm
MManagemment

Ceogoraphic
I For - awrn Tl In
Swsternn

sz PR
WL DL NFE — -
SEFRWNCE
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A GG TS ETVNABRBILES WOLD ' TO ATNSWER. S

TYPES OF QOUESTIONS.
I. “What is at*?

IT-“Where is 1t*?
IIT “"“What has changed

sinice ?
IN _SWhat spatial patternis
exist?

N _WWhat af 2

HEMYA
WL DHLEFE
SERWNCE

www kws go.ke

- IVELAT IS ATT
Where is it7
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S there a relationship ctween clephant
locations and vegetation type??

FTIER AN T mAS

WEHAT SPATIAL PATTERNS EXISTT WILDLIFE

67



1. VWhat if
Termmperaluures
increasaed by 1 deocree
Celsius duas to
clirmate changoce.

Hosww “will thiais affect
e —— the wildlife habitats<?

- =t i= =T
w7 s
WL DL E — I~
SERWRCE

LT N e L D e

- T TIesre s AT

Tools for data collection W iz9eke

1. Checklists: Can be simple lists of criteria that can be mmarked
as present or absent, or can prowvide space for observer
cotrrmnents.

= These tools can prowvide comnsistency ovwver time or between
observers

= can be used for evaluating databases

Z2_ Imterviews: Conwversatiomn between two or more people where
gquestions are asked bw the interviewer to obtain informmation frorm
the interviewese((s)

= The purpose of the interviesw is to probe the ideas of the

interviewees about the phenormenon of interest.
2 s
WL LI FE "y &
SERWHCE L |
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MTools for data collection € o

S. Obhservatiomn: This camn be done directls or indirectls ~sith
thhe =ubject kno wing o1 unatware thhat o are obserwving thherarn

- FWW S collects data thoroungh contimaons observatiorn e.g.
by collarinng o1 wia set time periods depending .o acrial
CENSIISaS

4. Surveys or Oonestiomnmaires: Suurvesys Oor guestbhonnaires
are mstruments used for collectimgs data in suurvedy rescarch

2 set of standardi=zed guestHons are aslk for the purposae of
sathering inforrmatiorn fHTorm respondents

T ools & FEguipmments for data COHM
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Twpes

ta e T =cts = ta touan Ol a rmage
a)d. Spatial data: describes the absolote arnd relative location of
seooraphic featomnres — v o answer wihere is

Spatial data forrmat: Faster and W ector)
bi. Adtribute data: describes characteristics (guanbtative arnd'or
gualitatiwe") of spatial feaihmres and camn contain aadformation abooat the
“wrhat, where, arnd wwkboe
- EFg The coordnate locaticorn of a PO swronld be spatial data,. while  the
characteristics of that PN | e covwer groap, domdnant Sspeecies. Croowwrn

closwure, height., etc_ | wronld be attribate data

— Oiher data tvpes. in particunlasr amame and rmaltirmedia data, are
e corndn IO resralent  swhith, changoi technolo o

3 e
WL EDHLIFE in ™
SERWNCE

GIS Skills Required Mwwirs oo re

Spatial IData and Algorithm s understanding: B e farmiliar wwicth haowss
Ccertain operatbdons are carried owut arnd when thhey are applhcable

IData emtryv: Enter data mto a database successfullsy wwrith rmirdrmal errors.

IData conwversiom: The abibity to conswert data firom edther older sowuwrces
Cdigitizanon}) or fTrorm rmalbtple sowrces o Ccormrmon formmat.

IData maimtenamnce: Be able to maimtain data, correctly archive and ensure
gqualbty comntrol
MnTetadata creatiom amd editimmo:

=TS Aanalysis: Be able to perform (615 Aanalvsis as it is oftern nised to solire
cormumon problems. RY'Sensing skills regumwired rmamdss for data collecton

IS WWorkflow: TTInderstand the ssrorlkcflows to perform some procedure and

3 e
WL DHLIFE — o
SERCYNCE

be able o folloss it arnd enhance it as neceded. Aldlso SO
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IS Skills Reguired CComt”

- F aurdli=mr wwith  cartooraplhdc priciples arkd desdior. Thinl of color.
swmbolozw . fontrs, etc. Bad cartomraphic desigmnn will ofien rmake wowur
analvsis hard to mterpret.

- BFasic umnderstandims of programmimno: Be able to mwumderstarnd wwohat
Promrarrrdngs is ared what it can do to solve certaimnm problexms

- Ve Services kKnowledoe and experiemce W e serwvices are ewervwhiere
these davs, arnd (GIS is nmot escapdnge. FTTIWVIT ., cascadimngs stvle shests (CSST)
TavaScript, SLmWID. etc._

- AMabhility o tramslate uauser meeds to solutioms

- Formal traiming (e TDegrece) or high leswrel of experience wwrith &GIS

- Emploswers showuld havwve some Enowledzse of Cartosraphs AGeooraphes
(Cwhach wrasw is TNMorth 7™ wwhat does a map projectiorn realls rmean ™)

[ =
WL DL e
SERWVNCE

W e e e S

- == CEMSIIS osceh-FKilimmanjaro, sawvo-hltormazi_ A
Sarmbumrua)

- Growd census - (NP, LT INE)

- Mlarsabit Forest Ecoswysterm —i( Plants, Large Dvlammals, Small
marntmnals, Incrertebrates., Reptles/ Armmphibians., Bids, Sguatic
Fauwuna)

- MNIE. Klenva Forest Ecoswvstetrrnn —(ASvifauna, Herpetofauna,
Inmrnrertebrates’)

- FZoologyw collectionn data
- Botany collectorn data

- K enva Bird NDhiap
- Important Bird Areas
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e e e S Lo L ke

IS SOEFIT"'WARE BRAMWIDS (EX AMPI-FSYy—

- CONWINTIERCT AT . - OPEMN SOLUTROCE S
- A TreCSIS FREE
— Dreslktop - 2 FIT5S

- Basic
- Standard
- Sodsrarnced

- ITT.""WIS

— Serwver

= ITTOERTST

HMEMYA
WL IHLF E
SERWRCE

ODETS - T he G ood ODETS - The Bad

= Freely awvailable deslktop - M it bugs-w sometitmes
applhcaticomn = TUAsual style is a lbhttle

- T.ots of featares clhunk s cumbersorre’)

= "TASoriks whith, different data = It wwwill crash (but so wwoill
Twpes A TcCHF IS

- 4 strongs corrarrairaitss
devwveloping mew feammires amad

Prlugs-ims

2 s
WL DHLNF E "o ™
SERWNRTE
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=1 — THF EBEUI« Q™%
— == Zaoeoara ok L= ol ER_ ol e S e b o o 0}

s et hopsty—Thoarseses

Oorrmeehmre s =4
ity
Things don't wwrorklke properl - close arnd restart
COrither problerms that wwre'll fired in class

vwwww kws go. ke
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Remote Sentsing Basic

What is Remote Sensing =7

A technigue o Mmeasure/detect something without touch
Detecting Flectric NIiagnetic wave asingS sensors.




. g T o — im—
WWe mneed sometl'llng which fries
frormm sensor to target !

Sound or
Sumnm energy

Sensox L -

sensing

Noice recorder

(sowuand)

So called " Remoie senxssing

I easer measurement

it~ —_—i — ———
ooz —

s distance |
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i -

Remote sensing contributes to
efficient rmeasurings.

T o measuare wwider area wwhich is diffaculs to survey an <atellite
freguentls.
For forestry beighs IDEF . = of forest

Find “difference” betiwveen objeces
Think Strategsy — Case study

Classification{Detection

Selecrt data © 2 resolution and Price Opuocal, Radarx
= 4 T2 -
e - S T @ B
“ 2. Radiometric correction = DN — RAD — REF
Preprocessing ] = A.tmospl)leric correction
3. Geometric correction
‘ 2. Topographic correction
Select Unic ]

8-

Selecrt Clas=afier

3
Accuracy checlk l
.

= S 3 dara - B =
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= —— —

ITyvpe of Electric Magnetic Wave
Depends on swwavelensth

TTEHE L FC T RONAGNE T EIC SFPECTE RN
2y USRSV SN SENNNY S ST S T -

—— — .
Zoom into Visible range

Gpm — 20™-6 m, 2 mMm — o™ —gm)

700 sumctiors

- Wavelength (ppmm)
l 105 10°= 10* 102 1021

: —— o’ .
ysj Thermal ET\ TR ects ;
d‘ YRa J I Infrared | . . e acko o
H-Frays Near & Mid .

Ultraviolet Infrared

77
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Tvype of Sensor

= Optical sensor
—Fasvyv to understand with our experitmnents.
= Visible eves , photos , satellite data
@ Near Infrared Satellite
o Therrmal sensor
— FEasy to understand with cour experitments
= Microwave sensor
— OQuite different from our feeling
e Passive _..-__ Satellite data

® Active  ____._ Satellite data

Difference between Optical and Microwave sensor

£ N e o S A —

r; - 7 5 e
NEcrosave Sefis o Optical Sensor , —
: ; — Optical ITSesrss
snthetic —apert = s - —

T here is cloud
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[r—— = — . B it : . 2
g4 types of Resolution |

= - Spatial Resolution
- Cell Size
=2, Spectral Resoluation
- No of Banxd
=Z. Temporal Resolutiorn
1 — FHoww rmmany tirmes it can capfture thhe
same place per-day /S sTmhxonmaxth
4. Radiormetric Resoluation
- Sbit or 16bit

= —— = = —— = — =

Spatial Resolution LANDSAT-S

- High altitude : Capture areais large ., but

resolution is low.
= Largerarea and Higherresolution 7O5S¢;
77Ok
ALOS

Rescolution: 1TO0m

| e Digital Camera
mounted air craft

Resolution: O.Z2Zm
2 ke
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~ - oW eeEwST

High resolution vs Mid resolution

® VWhich is easier to classi

e

Narme of
sartellite

Spazial
Resolution

I ANDSAT
Colox dar=

SO0/ Pixeal

AT OS
ANVINIR =2

102/ Pi-<ceal

I OTNOS
Coloxr d=t=

Lrx S Pizseal

Digicral
Asrphoro
iryace

{ocDH>

O S/  Pizcel
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e B a
hittp=s-//sentinel esa int,/web/sentincel;uscexr—
suidesssentincel - -—mmsiJoverviesy

i = SwvsAvRw Scanex TuSJenndatasdefaalte

ubmenu—wworldsview =Sid—idescrmiption

Conwed
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Temporal Resolution

Sentinel

82




B El = . . . —

Radiometric Resoluation

e 1z2bit (o - gq4,0906) Digital Data

Pphoto irmage
o .

e il e A S e eSS ET T
oot or— oo T =L
i s SR R e s e e EEEE
it =g T T T D S Tz ke

— clear image of shadow and snoww

Tz =
TS e
T a7 S=F=
e e

=ieemorn i ez PR
o e =
[ aalat
St (e T = Pt
TR, L Eemornecl o g B
ATTTS s
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3 Taking 4 resolutionn into comsideration !
”al Which satellites are good for you purpose ?

4 (%4
. e Forestchange , landcoverchange Lé
(spatial , temporal :cloud free ;" )

=3 De}ect many type of tree, distribution of coral
ree N
(spectral, spatial} ,L;’:é-‘

® Understanding farm land, what kind of crops)
(spectral , spatial .tempora

TRadiometric resolution should be considered in
all cases. (Snmow area, mountain area with

84



EFEach material has each Spectral

reflectance curve.

Why can we see plants as green 7

Landsat TM BAND
: S E

38 883
f

Reflectance (%)

.......................................................

0

1s *
Wavelensth(pam )

1.0

N Lo
N

=

T Lo

<Y

T .andsat

Fach band can capture defined range of wave lengcth

>

60 VVisibie Near- id-infrared
e — Soil

2O g
§ = Green
= 30 vegetation
—
= =o-

Vvater Surface

10-1 2
Surface

L J 1 ] L] L] L L J L] L 1 . L ]
o.s oO.7 o.= o I 1.3 1.5 = 5 & 1.9 =1 2.3 2.5
VWwavelength (zam)

85




To Understand Band combination with spectral profile

4

- Malke band combination withh T.andsat . Sentinel> | Astex

- e.= landsa

Acoriculture: Fiighhghrs agriculrure in brightr creen Bands&6.5.=

Narural Colorx: Sharpened wwiarh 2=y panchrormancc band. SBands 2.5, =285 ¥
Color Infrared: Ffealthy vegeration is brighrryed Bands=s. a2 .=

SWIR (Shoxr Wave Infrared - Fiighhighrs rock forrmatons. Bands .6, =

Gecoclogy- Fiicghlightrs ceologic feartures. Bands -, 2. =

Barbhyrmertric:- Flighhoghrs underwwarer feartures Bands = . =3 :
Panchrormatic: Panchroyrmaticirmaseatrtisan Sand S

Negeracon Indesx: Norrmnalimed Dihafference Vegeraoon Indesx (INDVI) . (Bands—
Bandas )/ (Bands-Banda)

MMoisture Indesx: NNorrmmalized Diafference NNMioisture Indesx (INDRI) . ( Sand=s—

BandsS )i/ {Band=s-—-BBandsS)

Understanding spectral chasracteristic
- Check spectral profile of thhe objects masings smultispec
Or hrip -/ /dandsatapp.=s=—~wvebsite—ni1s wvest . arma-onases.corn /

iImage Preprocessing

Topographic Correction
Radiometric Correction
ArtrmosphericCorrection
Geometric Correction

86



= — — — — =

Ratio (reflectance or index) is good for remote sensingl'_

Problem of Varying Hlumination Band B has the Same Problem

Ratio of Band A to Band B

— Toposraphy

- Diafferent
weather
condition

Not Corrected

Corrected
NMinnesrt correction

87



Radiometric Correction '

Line Dropout
Striping or banding (detector out of

adjustment) .
~ Line Start problems / Noisy

Corrected

image™ image

Pre-SLC
anomaly

Post—-SLC
anomaly

Error first
noticead
cSuring May,
- 200=

Post-SLC
anomaly
after
correction
algorithhrn
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TtTrImMmosp

- Affected by Aadamosphere

. GO> Path radiance

= terrainradiationreflected to the pixel
< adjacency radiation

5SS
Dark Object Subtraction
And many

LU

89

eric Ccorrectiony
Remove (13, & ED and set (2 from the viesved pixel

Sensor

X = GO e=e<E) ;;
- Method
MODTRAN

A dmocoeoncy Nelghbourhood.

==

,_EX




Scensinng
The advantages of Google easth
= Satellite irmagery such as T andsat, sentinel etc.
is prepared in the server
You do mot have to worry about storage.
Tirme-conmnsurming download process is mo lomger
reguired.
= All processing will be dome inn thhe scoogle server.
A hish perforrmance poc is nmot necessary.
Sufficient Intermret speed is reguired.
> You can write your script in thhe code editor.
> Youwu can see thhe samples codes in thhe script
managscery thhen copy therm to code editorx.

Sample Code (All Images for Kenya)

U e " —
— meme — = E—cw (I ANDS ATICS oI TCAL e

B —

R —— CEasie, e =

s et W i, o e e T s W e Ser

B 5 pe—— = =

DEACE COILIECTION {(Sowt Soo)

B

— = P — = TANDsSATACS I3
e e Y

IS o
e —

B e o I P e,
Dl se—C i 6. 5=56. -o-—=asa 3=3s 47 === oe=n=
e = et = - Emtae
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L= ] - ——
) C—— ——— = —— e ;15}

Simple Programming (R)
® Use of RS toolbox a sesmxofe
f sensinges toolset fos B
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AEPTEP T IC A T ICONNS )/

COPPCO R ITUNI'ITIFES
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gttt

songphid

S rarESA

e e e

d '
11111

4
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® Providing rmanagement solutions
> Viable Corridors
> Provision of swwatering holes for swildlife or areas

suaitable for flash floods harvesting (svater pans)

Acknhowledgerments
® KWS Scientists
e ICPAC
o Nobuhiko Yoshirmmura

94



wweww kws go.ke

NT IRCOIDUC TICON
T OQOGISsS

By Homgo FPeter
19*2: PDecember 2017

= Rewiew basic gceospatial principles and «(G1S tools
= ITriscuss spatial data formats

= Tremonstrate and practice how o load., fhlter., and select
data ity OGETS

= TIrremonstrate and practice how o styvle spatial data

= Trremonstrate and practice how o export data o
OIS

s o I.
e Tl DL R E = i
SERWVRTE
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Basic Map Elements

FPoimts — Point Geormetry [(indicates thhe =, v and = positicr
of a featiara)

FPoint attributes describe thhe featuure=

Example of point geormetry: trecs

Limes — Polyline Geometrw [(a series of connected vertices
that do not forrm amn enclosed shapae)

Example: footpath

Polyvgcormn — Polyrcon Geometoyy (a series of
connected wvwertices thhat do form an enclosaed

shape) Example: School boundars-

T et's (Get Started

A Coprnw Biodivwversity Traiming data to o desklkoo e
2. Oppern DIGIS
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T .ets Get Starfed Cont._. wWiwww_ kv s

L = - el - e = e B> £ QAo = . 2 = i e - ~ - o T
> . e - -= - -
. = “
—— ==
=
=
— —— =
— — —

e e = B e - = =

> ——

e —

it S s > s ———
- - . St PRI L Cet e e
3 s PSS e S it & —yr— Cort oS et <x
- o ST Pt TSI T T &~ r— s
N e = L, St e ST & — Cart S -
S —— TS et VT P & . Ce e e

—cres

—es

-1 —es

KENYA

WL DLAFE
SERVIWCE f |
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www kws go. ke
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VAV WA WAL

= Right-click thhe layer and select thhe Properties option
- Select "Style,” and finally, choose "Categorized”™:

e - >
> - T == 2
Sy y— ==

= G |
Show & Cwes e

L CupScase
St Layer Scalie Vil
Set Laywr CRS
Set Project CTHES froen Layes
STates -
Il Opem Ammrdwte Tabie
S Togoie Ectieng
Save A
Sane A Layer Deforrimsces Fiie_
Fame
Show Festure Cowne

Ferme
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Styvilinng Featuares

- Select the colurmn that has the data yowu: want to style:

100



= www kws go.ke
Styling Features

=T g

- | -

> 4] : = &=

= _ I ~-

- - s = ~—

= e = =3 . = N

> - - il >~ -

WILDLIFE
SERVICE

No labeils -
No anibels SE—
i Rufe based labelng ¢
@ Descowrage other labels from coveramg feabures m Uhes layers
: Lorem Ipsurm

101



Add labels to data U AT I oS O e
—TEeEEEEE—— e ———
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™ Ol Cuair

- Stwvle the polyocons howewer m»woll"d like

- Changoe the owutlime color or add a patterrn
- Stwvle the labels

- Changce the fomnmt, the font size, or other
attributes

Layers
(Vector Data)

Basemap
(Raster Data)

103



ShapefNiles

Basic file for storing map olerments

Stores spatial data. like points. limes. arnd
polyoons

MvTualtiple files comprise a "shapefile

E M
WL ICHLNF E
SERWRCE

wwww kws go. ke
—_— -

- S The SEASE s=Sic sha=e 5 = = tiom oF
- i —TEwe  Slc time S = =z imforTm=tion

- e ——TEe Smdo= Sc tihmt atorca tho andoe= of thhe fomtore mcoTmotTy
- o B =im= ===

- e —iScmrifca tiheo chmesmctor »ot To bo w=mcd

- e = aEe—TEwe SSc= tihme atoss thoe asmtisl smdo= of e Somtwroa
Shapefiles

- oo = fowe Srmstmtsoma

- O S tyy tv e [Posmse, Lassc, e
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So sometirmes yoll end uap wwith

this

~Narme - —sre et R S
[ Osen_Erwe ST a7 e Feb =
sy S el 1S3 bytes Fets =
S .S s rots =
e 2w ks rets -
[ oz = s et =
e TEE Bytes et o
osen_o T = ke et
oo > ke et o
[ ossn_proyacas b SIS S ke Fet> =
osen_poSygoa ol TAS Bytes Fet> a
o ofSygoas shes a.o sas Feb =
ozen_polygoes = TS kEs Feb a

www . kws . go. ke

D

- Column names can only be letters, numbers, and underscores "_"
- Colummn names can only be ten characters long
OBJECTID = C_DI1G1 C_DIG1DESC Cc_DIiG2 C_DIGZDESC C_DIG3 C_DIG3DESC LU _CURRENT
40 9 Vacant or ... 92 OtherfUnk. .. O NULL 2010
a1 3 mdustrial 31 mndustrial O NULL 2010
a2 9 Vacant or ... 92 OtherfUnk... O NULL 20130
1 9 Vacantor ... 552 OtherfUnk. .. O NULL 2010
2 9 Vacant or ... S92 OxherfUnk. .. O NULL 2010
3 9 Vacant or .. 92 OtherfUnk. .. O NULL 2010
= S Vacant or .. S2 OtherfUnk.. O NULL 2010
s 7 Park/Open . 71 Pasrk/Open ... 711 Park/Open ... 2011
s 9 Vvacantor .. 52 o

Otherf/Unk._

NULL

2010

KENYA

WILDLIFE
SERWVICE 1
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www kws go.ke

ILet's add another Iaver ——

Add county layver
Add staftiorn layer

- o < e S B ==z

)
»
(R

T . aywer

- arers O bop are AL Ol DO
- TJust dragm arnd drope wweithdn thee Tasrers Pancel o changse ordesr

- Tr= it TowWm"
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Filter and Query

- Right-click on thhe layverand select "Filter™ to open
the Query Builder

P

= e = = =3

IVERANDYNANS Y

BANDYNANS 4y iR

<y
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Query result

www. . kws . go.ke

> 2 P —
- == s %
=33 == - -
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www kws go.ke

- - e -
WILDLYFE
SERWVICE

oy TiirTre

Filter for INational Reserwve i W P
Tryw arnd find something interesting

Changce the style of thhe polygcon, either to a
differemnt size line., or color

Export ywour sclectiomn as a mew shape file
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Primt Corrmda S aer

= oo ol rmake exportable arnd prinntable
mAaps ity (OCEIS

- Able to add rmap clements (legcernds., scales_
text., =t )

KENYA
WILDLIFE -
SERVICE 1
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Now you can share your rmap or printit v kwvws . go. ke

www . kws. go.ke

References R A

- GISgeography.com
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IMAGE CLASSIFICATION WITH
IMPACT TOOL

Peter Maina,

KWS GIS
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WHAT ISIMPACT TOOL.?
® The IMPACT toolis a portable browser-based
application for image processing, visualization and

mapping running under Microsoft Windows
X, Vista, Win7, Win8 Winio).

STRUCTURE

Name

. CALIBRATED_data

_ﬁ R @ cLP dsts

I gui | GROUND_TRUTH_data

OSGeod4W
i Tools . LAYERSTAKED_data

license L_;‘) RAW _data
START_Impa . VECTOR_data
c\ Launch the

pp]ication
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Data Preparation
1. Copy “GBIF Training Naivasha” folder to your

compttter. GBIF Training Narvasha e
MAPACT_MRC -Toolbox_vi.2 75799
2. Ope R e And copy Lan at 7S7.she

3. Copy “z7s7 failes (Mt Kenya
shapefile plus 2okm buffer) to
“Data-VECTOR Data”

U:er_Featafez
gitkecep
TST.Adbf
ST
TST.=hp
TST.shox
READMNE

images to
“IMPACT_JRC-

Toolbox ~1.2b -Data-

Raw Data \

TST.=hx
LCES1680602015005LGMNO0O . tar-g=
LE71620602000052EDC OO0 tar.g=
LT S1680601S870S6>00K01 tar.g>

Processed

tmp
LC281680602015005LGNOCO.tar.g=
LE71680602000052EDCOO.tar.g=
LTS16806013987056XXX01. tar.gz
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DN TO TOA- REFLECTANCE
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IMAGE SEGMENTATION

® Image segmentation is the process of partitioning a
digital image into multiple segments on the base
spectral, geometrical or computed properties
(texture) together with user defined parameter
describing the size, shape and similarity versus

adjacent segments
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Image Segmentation

— N/B
. = 1. Arrange the “.carefbyt.tiff” first
= . s er:._l starting with oldestimage asTx

and the latest immage as T3.

2. Arrange the “.class.tif immnages
starting with oldestimage asTx
and the latest immageas T3

Chp Raees Som vecior

Paits Gate wegrmentaton® Scale factor: Controls the spectral
Proc e temtat G Cwe D ROt ¥L LrTe serws - ves o = = = .
Same Dands aad weOheS =il 5e Used for 38 Nout- et s heterogeneity of the image objectsand is
e Chameacation €0 pre tabed objectsT s o therefore correlated with their averagesize:
Y st e A i - smaller it is, more the objects
Owerwmrite costeg Shapethe 7 Yes - o
st e et S s cia i = v Euclidean distance: represents the minimum
= AN Da——— Euclhidean Distance (expressed in DN values) to
L mraa faiefecton. Somaacmens: TeSdame DS be used while merging segments crossing two
alahal ok Cotor: Shapefie Sutfoc adjacent _tiles; higher valueswill a_].lov.r
B s~ &1 = D sex_xemya aggregation of heterogeneous objects: lower
- 11l the straightedges of the tles_
— = B S — S -

T po— = 3 E b e -

3 EPOCS MAP VALIDATION

120



e Recoding i

il | 7'

® Refer to the guide provided for more details. bR
e s?.i ® Use ground truth data to validate for more accurate ',.';'
‘-Ew' results

® Thezio"™ and = X T"‘

z  Identfy the darte in which the automaric classification is berter than the others. .

=  If the guality of the best classified date is considerably different and better from the worst (i.e. due to seasonality), then "('
. overwrite the best classification on the other (by class), one or two if the case. o S

!L*‘%" Ifth_ere’s PP 1y at a glance a few/no land cover change, then also overwrite the best classification on the other one, or

'-—~,¥l Otherwise if a more o« id ble change berween the dates is visible ara glance then pro d on Iy=ing the more

® Generate final matrix for change maps b -4

dation approach

mlwmmwwmmthmhm&mmmm 2 k
Sﬁrtﬁoxnthebetberdﬂﬁeddass(themmcongnous),:fpossible, at a whole scale. Otherwise start to identify regions ,:

- where there is less/no land cover change and recode at one time as more polygons as you can, withoutr eliminating changes

that are already well classified.

Work by class if the classification is well done, otherwise use the cluster approach.

If a change is well identfied in one date through a cluster, then use it also for the following dates where the changes

persists.

If there’s no good classification in any of the three dates then try to identify the most relevant classes thorough the cluster
selecton, lockingin h d Find the more appropriate cluster and recode it cor Ty If ible overwrite it on the

2 5
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Application of GIS in EIA
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OOOoOoOoOdnd

hat. | !
EIAWr a p@elstto ;je§t theEVlAlﬁl consequences of human development activities and to plan

appropriate measures to avoid, eliminate or reduce adverse effects and to augment positive effects.

Project environmental aspects
Addressed.in EIA

social and cultural

health and safety

economic and fiscal

landscape and visual

indigenous peoples’ rights and traditional areas
Climate change
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Purpose of EIA

modify and or improve project design
ensure efficient resource use

Enhance positive ecological and social aspects
identify key adverse impacts and measures for mitigating them
inform decision-making and condition-setting

avoid serious and irreversible damage to the environment
protect human health and safety

The five type of questions that GIS can answer in
EIA:-

1. Location: Where is the project site.?

1 The first of these questions seeks to find out what exists at a particular location. A location can be described in many ways, using, for
example place name, post code, or geographic reference such as longitude/latitude or x & .

2. Condition: What is at the project site _ _ S _ _

1 The second question is the converse of the first and requires spatial data to answer. Instead of identifying what exists at a given
location, one may wish to find location (s) where certain conditions are satisfied

3. Trends: What will or has changed since.?

The third question might involve both the first two and seeks to find the differences (e.g. in land use or elevation) over time.

4. Patterns: What spatial patterns exists?

5. Modeling: What if................. 2

[ "What if..." questions are posed to determine what happens, for example, if a new road is added to a network or if a toxic substance

seeps into the local ground water supply. Answering this type of question requires both geographic and other information (as well as
specific models). GIS permits spatial operation.

N Y Y Y O
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Application in the EIA Process

I




N Y A O

Why is GIS an important tool in
environmental assessment

Stores large multidisciplinary datasets.

Identify complex interrelationship between environmental characteristics.

Evaluate changes over time.

Can be systematically updated and used for more than one project.

Summarizes large data and information into in to graphics(maps & graphs) that easily conceptualized even by laymen

Importance of GIS

Serve as a data set for a variety of mathematical models
Serve the interests of the general public as well as technical analyst

GIS also have the capability for site impact prediction(SIP), wider area prediction(WAP), cumulative effect analysis
(CEA),and environmental audits and for generating trend analysis within an environment
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EIA Methods & GIS linkage

0 ’@h ‘Et At SI d, formal frameworks which allow impact data to be identified, manipulated
reggn

At ts8t (E sk of the EIA expert is to identify and organize potential impacts in a

systematic way
0 he technlques can be broadly categorized into three
1. Impact Identification
2. Impact prediction
3. Impact evaluation and interpretation

4. Communication(presentation methods)

EIA Techniques

I. Baseline studies

ii. Checklist

iii.  Matrices

iv.  Network diagrams

v. Map Overlays
Mathematical modelling

Baseline studies & GIS

Make use of available data

Desktop research

Literature review

Data and local knowledge

Defines the scope of the EIA

Establishes need for further data or in-depth research

OoOoOoOom
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Checklists are lists of the range of impacts associated with a particular type of a project.

It is a one dimensional listing of potential environmental impacts of an action.

In preparing checklists, it is advisable that impacts are categorized into those that may arise from the pre-construction,
construction, operation and decommissionin phases of a proposed project.
Phasmﬁ out a project ensures that the list of likely impacts is exhaustive.

Checklist ranges from simple lists of items to more complex variations.

OO OooOodd

Examgles of checklists

1 Simple checklists- sting of environmental variables
Questionnaire checklists

D Scaling/ranking checklists-listing of impacts with assigned numerical values of their likely magnitude.
(1 Weighting scaling checklists-address both magnitude by scaling and the importance of impacts by weighting.
|}
0 T?‘Mnaxll: 'fcels to a two dimensional matrix by listing a range of actions associated with the project
along the second axis.
1 Impact matrixes consist of a horizontal list of project activities arranged against a vertical list of environmental factors.
71 Display tables of environmental variables arranged against impacting project activities.
1 Used to predict envisaged impacts and are simple to use
1 Require expert knowledge by multidisciplinary teams.
1 Cause effect relationship between particular activities and environmental variables can be identified by placing a mark

in the corresponding
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Impact prediction matrix

For each  [Positive Positive No impact Negative Negative No Comments
environmen impact very impact impact impact very judgement
tal effect  [likely possible possible likely possible at
place a present
cross (X) in
one of the
columns
A B C D E F
Hydrology 1-4 Fall of
Wwater table
Pollution P-2 Toxic
Substances
Soils 3-1 Soil
salinity
Sediments 3-1 Local
erosion
Socio- -1
economic Population
change

129




4-1 house
hold

income

Ecology

6-1 Rare
Species
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Matrix Analysis

Significance STAGES OF THE PROGRAMME
of Impacts Equipment . . G
N S Transport | Installation | Operation | Decommission
ucti
SOIL Soil Quality
Erosion
g_." | Landscape
g 4| WATER Rivers
o|uU Costal Zone
; v
Q z Subsurface Water
2 - AR Air Quality
5 Odor
¥V .
S Visual
rd .
O Noise
€
S FLORA
U
S| 5 |FAUNA
g ECOSYSTEM Quality
@

Destruction
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Insignificant

Risk is easily
mitigated by
normal day to day
process

Minor

Delays up to 10%
of Schedule
Additional cost up
to 10% of Budget

onsequences

Moderate

Delays up to 30%
of Schedule
Additional cost up
to 30% of Budget

Certain
>90% chance

Likely
50% - 90% chance

Moderate
10% - 50% chance

Unlikely
3% - 10% chance

Rare
<3% chance

High

High

Extreme

High

High

132

Major

Delays up to 50%
of Schedule
Additional cost
up to 50% of
Budget

Extreme

Extreme

Extreme

Catastrophic
Project
abandoned

Extreme

Extreme

Extreme




Network analysis

This method is used to consider secondary, tertially and higher order impacts that can arise from an initial impact.
Environmental factors are diverse and interconnected. ) o
Matrices are not adequate for describing all the interrelationships that exist in nature but networks allow for a
cause-condition-effect relationship to be identified. S )
The method provides a roadmap type of approach to the identification of second and third order effects.
The idea is to start with a project act|V|_t3/ and then identify the type of impacts which would initially occur.
The next step is to select each impact, identify the impacts which may be induced as a result of these, then select each of
these impacts and identify, which may be further induced as a result.

él’rpils pré)&efersé és repeated until all possible impacts are identified. Sketching this in a network is commonly referred to as

O0OOo Oogod

|

Example of network effect

Increased surface Flooding Gullying and
run off Erosion
Pollution of Ground Degradation of Health hazard
water water supply

Removal of top soil Decreased fertility Death of flora
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Map Overlay and GIS

[0 I O I O O O

Overlays provide a technique for illustrating the geographical extent of different environmental impacts.
This method is used to show the spatial distribution of impacts.
Overlays are important for land-use planning and they involve the mapping of various land use options and then overlying

them in order to identify potential conflicts.

Each overlay is a map of a single impact.
The original technique used transparencies which is somewhat cumbersome.

The development of Geographic Information Systems (GIS) makes this technique particularly suitable for comparing
options, pinpointing sensitive zones and proposing different areas or methods of land management.

Map overlays

7
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Vulnerability Analysis

Used in Strate%i_c Environmental Assessment (SEA) o o )

Evaluate how different development scenarios affect vulnerability of receiving environment

Combine GIS and Multi Criteria Analysis(MCA) to assess impacts of a project on a vulnerable area

Identify environmental components for the VA e.g fauna or flora, landscape and habitats, settlements etc ) )
Prepare maps that show sensitivity of each environmental component e.g protection designation(locally , nationally of internationally)
Integrate vulnerability of and risk of impact to each component in a map and bring the maps together into an overall map

Usetul in comparing alternatives and making a choice of preferred alternative

OOoOoOoOoOod

Example of ranking alternatives

—based -onweighted scores
Criteria A B C D
Weight (w) [Score(a) fjpxw Score(a) pxw Score(a) fpxw Score(a) pXxXw
Noise 3 0 0 +1 +3 -2 -6 -3 -9
Landscape i +2 2 -2 -2 +1 +1 +2 +2
Biodiversity 1 -2 -2 0 0 0 0 +3 +3
Total 0 +1 L5 L/
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EMnQrGltel)l fltllemigwenytal conditions with and without a proposed project

Makes a series of assumptions under various scenarios
Deals with quantifiable impacts such as air pollution noise and traffic
E.g Likely noise and air pollution of proposed road network can be calculated

(]
[l
L
() Modelling is scientific and rigorous and is useful in analysis cumulative and indirect imacts

Case Study Identifying alternatives

Case Study Identifying alternatives

fMasindi in Uganda.

26
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Kigumbae

Ma s i
«Fhe shortest route to follow is iadi-Bukwiri-Kiboga =
ol Nabiswera
Nakssongola Nakasomngola
:;o 75 s NGO
Kakoge ik =5 R . .
. The distance is 9 t 400 Million Uganda shilling/km + T small bridge = 45,000 Million
3 Sumrymute” M te
Bulkcumi e Luwesro
Wobulenz
Katers wWobulenz

g ———

Kigumba

But a young engineer, that grow up in the area, says there is an alterantive route.
M

Lwabtyata
Nabiswera
Hoima

Nakasongola

czi
. Kyankwanzi NokiHE
Ever@ygdy‘say;s: Much J&ager, much more gxpensive.
= Kakoge
Forget it!
¥i a
. .... but, based on Uganda’s new SEA legislation, it is decided tofiakeaSEA review.
Buldumi Luweero
Buta
Wobulenz

Katera

Kiyuyas
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A consultant makes a study and presents the results.

95 km road

1 small bridge

Maintenance 25 years at 500/ year

GRAND TOTAL over 25 years

38000

6000

12500

56500
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A consultant makes a study and presents the results.

Mas ‘f ———
125 km road 50000 hikonzi &
ibangya :
' Lwabn
1 medium bridge 9000 Hee
Maintenance 25 years at 600/ year 15000 - .
Kyankwanzi
Ngoma
GRAND TOTAL over 25 years 74000 i \

Katera
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A consultant makes a study and presents the results.

125 km road

1 medium bridge
Maintenance 25 years at 600/ year

Risk: No need to climate secure of

bridge against flash floods

Road is built on poor land,

moderate loss of agriculture prod.
No villages to resettle.

Circumvents forests, no loss of

ecological services

GRAND TOTAL over 25 years

50000

9000

15000

2000

76000

Bikonai

wiri

EESE ) RN

Kigumba

Masiudi

Kyankwanzi
Ngoma

Ki

Katera

Lwabn
Nabiswera



Case study: Applications Project Location map

Olgulului _North y.qrenan | Kitenden Community Conservancy Location

Iremito

Olgulului _East

=
§
o
o
S
=
=
a
=

2,3004,600 9,200 13,800 18,400
Meters
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Z

X v ¥ W
5 o ~— Kitenden Conservancy Road Network | -~
Kitirja Conservancy R I N
Jsc NS\ o AmboseliN-Park -
/{'/;'M .........

e %

i ORI

Kimana Conservancy

#»] Signages Virgin Roads
—— Existing_road_network === Egerbobit-Lemomo road - 15.6km
Motorable Tracks smmme Fsiteti-Nolarami road - 5km :‘
=== Conservancy edge track - 8km === ||marba-Ingum road - 2.5km
s Egaboli-Tanzania track - 4.5km mmmm# |marba-Misigiyo to Caves road - 7.1km

: Kimana-Imarba to Caves road - 8.4km smm== [sjruai-Ledikir caves road - 4km
Kitirua-Egerbobit road - 7.2km === Ledikir-Lenkiteng Caves-limarba trail - 7.8km| = —

s Kitirua-Serena road - 16.4km =mm=s | emomo-Tadiwos road - 1.6km

[ Serena-Lemomo road - 9.2km == Misigiyo-Tadiwos road - 2.7km 142 ‘0 1\ 650 '3 300 6 600 9900 13.200

@ KCCA_Boundary Meters




e Kitenden Conservancy Important Sites | =
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Eléphant Gorge Ecolodg

Important_sites Lemomo hill
Airstrip & Scouts camp Lendikil caves & Lekilessprings
Dam site Lenkiteng Springs & Caves
Egerbobit gate Matasia | Ecolodge

Elephant Gorge Ecolodge Matasia Il Campsite

limarba scouts camp Nolarami OP

Isiruai Lodge

Oldule borehole &_.\
Picnic site

Tadiwos lodge S - \
0 1138752,750 5,500 8,250 11,000
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Isiruai gate
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JOMO KENYATTA INTERNATIONAL AIRPORT NIGHT NOISE POLLUTION MAP (2300-0700 HRS)
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BID-AF2015-0035-NAC 01/07/16 to 31/08/2017
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(%\gunclu&on 1¢ caIF

GIS link attribute data to map data
Map data ( points ,lines & polygons) _
Attribute data (characteristic of map features such as land use of an area, population
density, slope of a road, biodiversity etc. ]
Id__lnkI bet\éveen map data and attribute data allow maps of attribute data to be

ISplaye : : . L . . .
Results can easily be used in public participation exercises in an interactive manner
Project location and area of influence are part of spatial data
Impacts are part of attribute data

THANK YOU
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GIS Application and Data Needs in
Protected Area Planning

KWSTI
20" December, 2017

M. Nzisa

Protected Area Planning Data Needs

x This programme is funded by the European Union
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What questions

Biodiversity
+ What are the conservation targets?

Where are they located?
VWhat threats affectthem?™
VWhat is the extent of these threats™

x This programme is funded by the European Union
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PA Planning Data Needs
Wildlife (population trends, distribution,
movement, translocations, breeding sites)
Wildlife

Vegetation
Water points, Rivers
Human wildlife conflict

KWS facilities (Gates, offices, residential
buildings, outposts, airstrips, etc.)
Road

Human impacts (Threats)

Tourist facilities ( Location, Bed capacity)
W‘v‘lsnor trends & feedback

Importance of GIS in PA Planning

« The biggest strength of using GIS in planning

is that it is very quick and outputs good
results

However, the level of detail in a GIS analysis
is dependent on the availability of data in the
correct format and standard

+ GIS is important in defining plan area

This programme is funded by the European Union
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PA Zonation

Typical visitor use zones
High Use zone
Low Use Zone
Wilderness Zone
Controlled zone

Criteria for defining the zones is based on available
data

Tourist Facility Site Selection

Factors Selection Criteria Justification for the
Criteria

Proximity to road network Within 10K.m from a road (Cuiambao, 2001)

Proximity to water Within 2Km from a water Water bodies attract
source/body body wildlife

Froximity to urban area Should be ZKm from To avoid urban noise,
urbanfown congestion

Size Should be at least 1Km=
Proximity to a breeding Within 5Km
area

Proximity to attraction sites  Within 1Km (Mejia, et al. 2000}%

x This programme is funded by the European Union
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Applicationof GIS& RS in

e iC3.

Introduction

* Definitions
* Marsabit Case
* Recommendations

% A This programme is funded by the European Union
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Definitions: Geographic Infor

mation.System (GIS)

GIS

* a system designed to capture,
store, manipulate, analyze,
manage, and present spatial or
geographic data

* Answer questions such whereis
it? What relationships are there?
Integrates, Stores, Edits, Analyzes,
Shares, and

* Displays geographic information
Examples: Cartographic map

Marsabit Map Transects

+* '** This programme is funded by the European Union
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Definitions: Database

« A databaseis an organized collection of data.

« A relational database, more restrictively, is a collection of schemas, tables,
gueries, reports, views, and other elements.

* Examples of Databases

* http://www.iucnredlist.org/search

* http://datazone.birdlife.org /home

* http://whc.unesco.org/en/list/

* http://www.mocreativity.com/kwsdemo/KWS/

Definitions: Wetlands

* A wetland is a land area that is saturated with water, either permanently or
seasonally, such that it takes on the characteristics of a distinct ecosystem.

* The primary factor that distinguishes wetlands from other land forms or water
bodies is the characteristic vegetation of aguatic plants,

* Wetlands play a number of roles in the environment,
* principally water purification,
* flood control,
* carbon sink and shoreline stability.
* Wetlands are also considered the most biologically diverse of all ecosystems,
serving as home to a wide range of plant and animal life.
* Food production
* Ecological Hotspots

* Integrated management (catchment approach + wise use principles)

kL This programme is funded by the European Union
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Definitions: Remote Sensing

* Remote sensing is the acquisition of information about an object or
phenomenon without making physical contact with the object and thus in
contrast to on-site observation.

* Remote sensing is used in geography, land surveying and most Earth
Science disciplines including hydrology, ecology and geology);

* it also has military, intelligence, commercial, economic, planning, and
humanitarian applications.

« generally refers to the use of satellite- or aircraft-based sensor
technologies to detect and classify objects on Earth, including on the
surface and in the atmosphere and oceans, based on propagated signals
(e.g. electromagnetic radiation).

« "active" remote sensing (i.e., when a signal is emitted by a satellite or
aircraft and its reflection by the object is detected by the sensor) and
"passive" remote sensing (i.e., when the reflection of sunlight is detected
by the sensor).
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Research Component

* ManagementPlan

* Biodiversity Assessment

* Knowledge Repository

 Ecological Monitoring

+ »Capacity building of research staff

% A This programme is funded by the European Union
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Progresstodate

* Management Plan Gazzetted (March 2016)

* Biodiversity Assessment of Marsabit Forest Ecosystem
* Wet & dry in 2014
* Plants, Arthropods, Reptiles, Amphibians, Birds, Mammals,
* Water Quality and fauna, (LULC), Social perceptions
* Carbon study, Non Timber Forest Products, Alternative Sources of Energy

* Basic research equipment procured and is in use

* Computers, Office Furniture, GPS, Digital Cameras.
* Data Collection ongoing

* HWC, Wildlife Movement, Elephant Mortality, Road Kills, Weather
* Capacity building

* Besearch staff attended basic GIS/RS course

* Rangers given refresher on GPS use
* (40 rangers and scouts from KWS, Milgis Trust & Ndottos Conservancy)

GPS training in Ngurunit
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Next Steps

* Specific Studies
* Human Wildlife Conflict hotspot identification & mapping.
* Total Valuation of Mt Marsabit Forest Ecosystem.
* Governance and sustainability of PES in Conservation
* Land degradation studies (deforestation, soil erosion).
* Climate change impacts on Marsabit Forest Ecosystem
* Impacts of Livestock on Marsabit Forest

* Operationalization of Knowledge Repository

* (IS laboratory, Data collection from partners

* http://mocreativity.com/kwsdemo/KWS5/index.php?r=site/index
* Biodiversity assessment on targeted species

= Large mammals, Vegetation,

* Water Quality Monitoring

* Payment of Ecosystem Services
* Partnering with Conservation International

Payment Of Ecosystem Services

* Community Sensitization
about 800 people living
around Marsabit Forest

* Visited Chyullu and Kasigau
REDD+ projects

* Team from Conservation
International visited Mt
Marsabitin November 2016

* Exploring ecological
connectivity between
Marsabit Forest Ecosystem
and the Matthews.
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B MARSATROM. X tocars - o x

€ C O AT 20000

MARSABIT FOREST ECOSYSTEM DATABASE

['h B Atost  Datalitry Maps  Gallery  Publcations

Recommendations

* Equipment for data acquisition &
processing.
* Automation, ODK. GPS

* Inter disciplinary team
* Training
* (new technologies & refresher courses).

* Partner/Network amongst stakeholders 255
* Avoids duplication & saves costs. -

Standardization of data collection

* (forms, templates, Ecological Monitoring
Manual)

Interlinking the data sets
Resource allocation

AR This programme is funded by the European Union
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Introduction to Ornithology

v'Bird Ildentification
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IdentificationToolkit-whatto have
]

o Notebook-for keepingrecords

o Pen/pencil-forrecording

o Binoculars-without one may not enjoy

0o Guidebook-

o Playbacks or Skills of attracting birds
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Bird Topography and
Identification

O Terms used to describe partsof head.
O Termsused to describe plumages
O Termsused to describe the trunk
O Termsusedtodescribe the tarsus
O At least 28 terms are used describea
bird
O Know at least 20 to be safe.
O Draw a rough picture of the bird you se~ }

Mot

Bird Identification by Sizes
[

O Birds are identified by appearance and
calls.
O Follow these steps for a bird with no clue

e 5ize of the Bird-uake comparisons
= With other birds / objects
» with other parts of the bird

o What other bird has the same size as the
bird you see.

O Is the bird the size of Black Smith Plover?

O Is the bird the size of Grey Heron? }
MR
S This programme is funded by the European Union
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Bird identification by Bill
characteristics
A

O The bills guides us to what
the bird eat.

o Bill shape-cuxved, long &

thin, hooked etc. llfil'l .
O Bill size-same i -

descriptions as above i -
O Bill color-young/adult L.

birds bills differ in colozr. i

Make notes if the bird is new
and go on.

kL This programme is funded by the European Union
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« Scavenging

Active hunting

New carcass open carcass leftovers

Variabie

Magnificent Hurmmungbied

CM:‘;V\M
%‘iﬁ'\ S
Geeen Vioket-Ear
salachite ) -z
Sonbled i T—
Frery-theouted Hommingbied
1 om
TR —t S
. R e—
Volcano Hummingbied
ot
Bl nserts
* Kk . . .
AR This programme is funded by the European Union
* *
* ok

Page 164 | 194


http://europa.eu/

BID-AF2015-0035-NAC 01/07/16 to 31/08/2017

S\BID L GBIF

Woodpecking

Oyster- G inged
urlew Godwit catcher  Redshank Knot Pl:;cvz:r gl'ovet Turnstone

it | Yl P
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Bird identification by Stance and
Posture

Birds of the same family show same
posture and stance. Eqg.

(T way and bind perches, files, wallss, Stands, Swikms, fsads =tc...can ibe anuclal 0 D)

O Flycatchers sit very upright on a
branch

O Plovers stand with a head high

O Mouse birds hang nupside down on
branches

O Most Raptors stand/sit on a pexch
upright.
O Make notes if the bird is new and

M AT

Bird identification by Shape
o1

0O Birds of the same family have same
overall shape, eq.

O Is it slender, long tail and wags it-
wagtails.

O Is it tailless and stout like-Crombecs

0O Or just describe the shape yourselfin
prose

O Or just draw a rough sketch of the bird
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Bird identification by Plumage
Colour

Describe the hird colour e.qg.
O What is main colour striking

yvou?
O What part/s has the striking
colonr? ... cee o tmzza

# Body patterns— e_g. spots on
breast vs. streaks(IMNublan vs.
Golden-tailled Woodpecker)

O Note: males are more coloxrful
than females.

O Young birds have different
colors than adult biids.

Bird identification by Habitat

0 Bird families have distinct choices of
habitat. E.g Bitterns, Crakes prefer to hide

o Within the general habitat specific
locations are chosen

o Egin wadersonthe shores
o Can sandpipers occur in deep waters?
Make notes if the birdis new and go on.

- SeTE Species are penerallss, D many Speches are specialises
N&-&vnﬂ
-

- Masro habiat snd Moo Rsinikan
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Bird identification by Distribution

o Many bird speciesare confined to
particular habitattypes. Eg

o Coastal birds,

o Inland waters

o Marine

o Some coastal birds have neverbeenin
inland and vise versa-

- Range —whene 3 spacles |5 Ikely 0 oooun|map)
- Ooturnence —a measure of M2 Ikelihaod of seeing aghen speckes &g, Palasarciic migrant In July

Bird identification by Voice
]

0 Birds make two types of sounds: Calls and
Songs, not easy to differentiate.

o There two types of calls, 1) Contact call-
short and simple mainly for communication
BTW members of a flock.

0o Alarm Calls-are for warning of danger. They
are short note, harsh sounding.

o Crikcal i carmaln RabEass asn. fonests
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Bird identification by Voice

0O Birds songs are used for territorial
defense and to attract mates.

O IMales tend to sing more than females
especially during the breeding season.

0O Songs and calls of are unique to each
species but some are imitated.

0O Forestbirds are heard singing/calling
more than seen

0 Knowledge of their call is crucial for
theiridentification. }

O Have a clue of the family the
bhird belongs to

O Find the right plate in the
guide

O Select the bird picture in the
plate

O Read the text about the bird in
the book

O Malke sure the habitat is
correct

O Make sure the location-
distribnuntion is riaht
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Reference material

Field guide ; Birds of east Africa —Steveson and
Fanshawe (2002)

Birds of Kenya and Morthern Tanzania-Zimmerman,
Turner and Pearson (1996)

Photographic guide to birds of East Africa-Richards
(1995)

A bird atlas of Kenya —Lewis and Pomeroy (1989)

¢ Birds of Africa Volumes 1-11
e TanFania Bird Atlas

Keeping Records and Information
Exchange

O Its is important to keep a

list of all birds vou see
when you go birding
Its important to keep
records of notes

You can use the records to
fill hird checklists

The checklist can be
handed to
NK/Ornithology Sec for
updating the Bird

Thiedtwilhmtinn Téla=
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Keeping records

What to record

Location

Date, time, Mames of other observers, weather
List of species and numbers of birds seen.

Any notes e.g. nest bullding, displaying, unsure of identity
etc

o Al species! Mot just the unusual ones

Keeping records

o ‘YWhere to keep records?
® Logbook in safe place at home (how safe?)
e Computer database (Regular back up copies)

o VWhen to update? Same day-possibly later if in a detailed
field-notebook

o YWhen to do with them? Store securely, look at ways to
summarize them and make them accessible to others.

AR This programme is funded by the European Union
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Benefits of good record keeping

Contribute to future atlas projects

Baseline monitoring of birds distribution changes
species list

Fotential IBA designation/updates

Identify eco-tourism hotspots

Habkitat monitoring

Going about bird identification...

]
When identifying a bird lock at:

1. Size & Shape

2. Colours & Patterns

3. Movement & Behaviour

4. Habitat

5. Calls

6. Range and occurrence

kL This programme is funded by the European Union
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Asanteni

Introduction to Ornithology

v'Kenya’s Birds, their Habitats &
Distribution

v'Bird Identification
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* Kenya has one of the richest birdlife in Africa.

* 1060 bird species presently listed.
v’ Landbirds

v’ Seabirds

v Waterbirds

v 42 GT:

v 11 are endemicin Kenya
v’ 278 are migrants

Sysipesie sty e

Why high number of species

= Diverse Habitats

* Presence of 8 endemic bird areas (EBAs) e.g. KK and Nandi
Forests, Kenyan Mountains.

& Biome-level representation

92/130 Somali-Masai biome

30/36 E. African Coast biome

67/224 Afrotropical Highlands biome
9/12 L.Victoria Basin biome

43/272 Guinea-Congo Forests biome
13/54 Sudan & Guinea Savannah biome

AU N N
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Migratory Birds

* Major flyway of Palaearctic migrants

= Total 170 species (11 with local breeding
population)

* 60 regular Afrotropics

x This programme is funded by the European Union
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Topography and habitats

Kenya lies across the Equator
Altitude varies (0 —5199 m asl)
Climate determines natural vegetation

Much of Kenya is semi arid

"ﬂhlr‘%ﬂ_ﬁl

Kenya’s major Habitats

Forests

* Most important and threatened habitats for
bird conservation in Kenya

* Majority of Kenya’s globally threatened
species are forest dependent
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Coastal Forests

Occur along narrow coastal strip
Small forest pockets e.g. Kayas
6 globally-threatened species.

7 out of the 8 species of East African coastal
Forests EBA occur here

"m"&_ o

Special birds of the coast

Globally threatened species: Sokoke Scopes
Owl and Clarke’s Weaver

Others include: Southern Banded Snake Eagle,
Amani Sunbird, East Coast Akalat, Tiny
Greenbul, Green-headed Oriole, Spotted
Ground Thrush

"ﬂhﬂr‘%_f_l__‘.:\:_l_
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Highland Moist Forest

* Occur between 1500 — 3000 m asl
* Mosaic of forest and bamboo

* Few threatened or near-threatened species
than other forests.

* Important water catchments.

* Include the Mount Kenya, Aberdares and the
Elgon and Mau Hills where little is known

"ﬂhlr‘%ﬂ_ﬁl

Montane Forest Specials

Montane species include:
= Hartlaub’s Turaco

= Jackson’s Francolin

* Montane Oriole

* Brown-capped Weaver

Abott’s Starling
Aberdare Cisticola

This programme is funded by the European Union
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Guinea-Congolean Forests

Kakamega Forest

v" Unique mix of lowland and afro-montane
species

v West African species find their eastern most
limits in Kenya.

Hahdr%n_m

Kakamega specials

Turner’s Eremomela

= Chapin’s Flycatcher (Montane Forest Species)
* Great Blue Turaco

* African Crowned Eagle

= Black-billed Turaco
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Nandi Forests

* They are smaller and higher than Kakamega

* Birds include: Turner’s Eremomela, White-
browed Crombec

Highland Dry Forests

* Include; Taita Hills, Mt Marsarbit, Mt. Kulal and Chyulu Hills
+  Small forest fragments about 600-700m.

* Heavily disturbed but holds important biodiversity
components.

*  Endemic birds occur here
v" Taita Thrush

¥ Taita White-Eye

¥ Kulal White-eye

¥ Taita Apalis

kL This programme is funded by the European Union
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The plains and grasslands

The highland grasslands of the Kinangop plateau
and the Mara plains stronghold threatened
migratory Corn crakes and the near

threatened, range restricted Jackson’s
Widowhbird

"ﬂhlr‘%ﬂ_ﬁl

Savvanahs

* Thorn bushland & woodlands represents the
extensive vegetation type in Kenya (41.7%).

v" Stretch from Amboseli through Tsavo to North-
East and North-West Kenya

v" True characteristic of African Acacia woodlands
& bushlands which grades into semi-arid wooded
& bushed grasslands (Samburu)

v" Rich & diverse in birdlife. Represent the Somali—
Maasai Biome.
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Savvanah Birds

v Game birds e.g. Helmeted Guineafowl,
Francolin,

v" Raptors
v" Weaver colonies, seed eaters & relatives

v Smaller Hornbills & migratory persserines

Hﬂar&rl_m

Hostile Arid Areas

* Semi-deserts
v~ Areas around L. Turkana with less vegetation

v" Quite few but unusual species eg Wiliams’s
Lark
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Wetlands

v Rift Valley lakes support large populations of
Afrotropical species

v’ Lesser Flamingos & White Pelican

v Important for dense concentration of passage
and wintering waterfowl and waders during
Palaearctic Winter.

v" Turkana, Nakuru, Elementaita are saline

v" Lake Victoria & Naivasha- Fresh water.

Hﬁar&rl}u

Fresh Water bodies

2.1% of Kenya’'s Surface Area
= Include: L. Wictora, L. Maivasha
= Important for fish dependant waterbirds

ly This programme is funded by the European Union
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Mangrowves and Coral Reefs

= Mangrowves are refuge for migratory waders

= Coral reefs & Islands make nesting sites

"_"E‘Z"'"!_ T

- Asanteni

Sources of verification
Power point presentations, Photographs and attendance list

4.2. Goal 2: Increase available biodiversity data, within and beyond the grant period
Activity 1 name: Data Mobilization
Description of any implementation during the reporting period
1. Create awareness about the project and including its objectives;

Under this activity an inception workshop was held at The Cooperative University College of
Kenya from 27th-30th September, 2016. The workshop drew participants frorm KWS and
Nature Kenya. Although the National Museums of Kenya were invited to the workshop they
did not attend. They said that all their key people that would have attended the workshop
were busy elsewhere.

Verification: Power Point presentation that was done during the workshop (attached).

* K ok . . .
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2. Demonstrate GBIF and KenBIF data;

First, created awareness about GBIF during the above presentation. Later in the workshop,
showed how a GBIF dataset looks like by going through the metadata of a published GBIF

dataset.

01/07/16 to 31/08/2017

¢ GBIF

Did not demonstrate KenBIF as this was supposed to have been done by National Museums
of Kenya and who did not attend the workshop;

Database development is still a challenge since Mr. Mutero went on retirement. We are in
the process of identifying a competent person to develop the database. We will report on the
monitoring and evaluation after the biodiversity training.

Verification: Above Power Point Presentation.

3. Determine biodiversity information user needs for policy makers, national
priorities, Protected Area Managers, GBIF, KenBIF, researchers and other
stakeholders that include communities living adjacent to WPAS;

Determined the user needs for KWS Researchers by listing the datasets that they

considered to be the most important and which need to be better organized. Did not get to
determine the user needs for the other stakeholders. Will determine the needs of the other
stakeholders in the next 3 months.

Other partners are now actively engaged in training as per the schedule in Biodiversity
training. We have also compiled a list of datasets to be provided by the partners as shown

below:
Organization | Dataset Details Extent
Nature Bird Tracking data Migration patterns of Kenya
Kenya birds
Waterfowl Census Diversity per counting Naivasha, Elementaita,
data blocks Bogoria, Magadi, Nakuru,
Olbollosat
Important Bird and Birds density IBAs
Biodiversity Areas
(IBAs)
Biodiversity (Birds) | Spatial data indicating
Threats the level of threats
National Birds Richness / Distribution of birds Wildlife Protected Areas
Museums of | Diversity species across
Kenya landscapes
Reptiles and Distribution of species Wildlife Protected Areas
amphibians across landscapes
Diversity
*Th This programme is funded by the European Union
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Invertebrates Distribution of species Wildlife Protected Areas
(insects) Diversity across landscapes

Small mammals Distribution of species Wildlife Protected Areas
Diversity across landscapes

Plant species Distribution of species Wildlife Protected Areas
diversity across landscapes

Species(Plants, Spatial distribution / Wildlife Protected Areas
Insects, small densities of species

mammals, reptiles/ | listed in the CITES

amphibians) of categories

conservation

concern

Verification: The list of prioritized datasets by Researchers is to be found at the bottom of
the Draft Workshop Report.

4. List biodiversity data holdings for KWS and its partners;

As indicated in the Workshop Programme (attached), KWS Scientists from 5 Conservation
Areas made presentations on the datasets that they have under their custody. One Scientist
from the KWS Headquarters also made a presentation. In addition, Nature Kenya presented
on its datasets.

Verification: Presentations are attached except for three KWS presentations for the
Mountain Conservation Area, Southern Conservation Area and Western Conservation Area.
The Mountain Conservation Area Scientist did in fact make a presentation but did not
provide a copy. A reminder has been sent to him to provide the presentation.

5. Identify data gaps viz a viz identified user needs;

This was not done explicitly. However, when determining which were the most important
datasets for which KWS needed to organize data, the user needs were addressed to a
reasonable extent.

Verification: The list of prioritized datasets at the end of the Draft Workshop Report.

6. List formats for existing datasets;

From the presentations made, it came out that KWS datasets in its field stations are in MS
EXCEL format. The Nature Kenya datasets are in a database format and on a Web platform.

Verification: By going through the Power Point Presentations, one learns that the datasets
are in MS EXCEL. From the Nature Kenya presentation one can deduce that the datasets
are in a database format and on a Web platform.

7. List quality of available datasets:

* K ok . . .
S0 This programme is funded by the European Union
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The quality of the datasets was to a large extent not addressed except in the case of KWS
Central Rift Conservation Area. Data quality will now be addressed again during the data
cleaning stage.

Verification: From the Central Rift Conservation Area presentation, one can see a
statement on quality.

8. Determine accessibility of data and mainly under 3 categories (confidential,
restricted and open)

This was not done directly. The change in plan was to avoid a protracted discussion before
participants had appreciated the objectives of the project and the importance of GBIF and
BID.

9. Formulate data sharing policy

This was patrtially done though verbally. Participants agreed that the sharing would be
concretized in writing at a later date. This will be scheduled for April, 2017.

10. Determine the frequency to update data
There was agreement on this and the frequency varies from dataset to dataset.

Verification: See Data Organization template at the end of the Draft Workshop Report
(attached).

11. Constitute data management technical committee.

Participants agreed that for KWS, this should comprise the 8 KWS Senior Scientists that are
found in KWS' eight Conservation Areas. For Nature Kenya, Paul Gacheru will be the

representative. For National Museums of Kenya it will most likely be Dr. Oguya but this is still
to be confirmed. It should be possible to get the confirmation by the end of December, 2016.

12. Write inception workshop report
A draft was done. The final report is now scheduled to be done by end of March, 2017.

Verification:

Activity 2 name: Database Design
Not done

Activity 2 name: Populate Database
Not done

Activity 2 name: Coding
Not done

Activity 2 name: Database Operationalization
Publish into GBIF

* K ok . . .
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Not done

Goal 3: Apply biodversity data in response to naional priorities
The Kenya Wildlife Service is a partner institution under the Ministry of
Environment and Natural Resources which is implementing a Data Integration
Platform. In this platform data is being shared with Government but is yet to
be open access.

Source of verification

A website link will be provided soon (next week)

A This programme is funded by the European Union
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5. Updated calendar for the BID project implementation and evaluation period

The calendar should be completed in the same way as in the Full Project Proposal, but should include any expected changes. Provide reasons for any expected changes in section 5.1

‘Explanatory Notes’.

Implementation period (maximum 24 months, starting 1 June 2016 at the earliest)

Implementation period start date and end date

(dd/mmlyy)

Activity 112|3(4|5|6[7|8|9/(10]11(12|13|14[15]16|17|18]|19|20 21_
BID Capacity Enhancement workshop 1 X

6-month progress analysis X

Mid-term evaluation & reporting X

INCREASE AVAILABLE BIODIVERSITY DATA

Preliminaries:

Database Mobilization

e Create awareness on project

e Demonstrate GBIF and KenBIF data

e List biodiversity datasets for KWS and partners

e  Determine biodiversity information user needs -

e |dentify data gaps viz a viz identified user needs

e List formats for existing datasets

e List quality of available datasets

e Determine accessibility of data (open, restricted,

.
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confidential)
e Formulate data sharing policy

e  Determine on frequency to update data
e Constitute data management technical committee
e  \Write inception workshop report .

Database Design:

Design biodiversity database based on user needs

Populate Database

e  Extract data from existing soft and hard copy
records

e  Mobilize data from partners and others where
necessary

e (lean data where necessary

e Validate data where necessary

e Export data into designed database

Coding

e Develop a Web interface for data entry, queries,

reports and data export

Database Operationalization

Publish

Pilot Publish

Documentation

Status and trends

- B

ESTABLISH OR STRENGTHEN FACILITIES

This programme is funded by the European Union
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Biodiversity Training

e How to use Database System developed in this
project

e How to use GBIF and KenBIF

e Bioinformatics

e CISusing QGIS

e Image processing using Land Impact Tool and
SPIRITS

e Botany 101 for WPA biodiversity inventories
(taught by National Museums of Kenya )

e  Ornithology 101 for WPA biodiversity inventories
(taught by Nature Kenya)

Monitoring and Evaluation

e  Conduct Monitoring and Evaluation ! ! ! ! ! ! !

APPLY BIODIVERSITY DATA TO NATIONAL
PRIORITIES AND DECISION MAKING

e National priorities

o  Write workshop report

e Disseminate workshop report and especially to
policy makers

e  Non-specialists information

e Disseminate user-friendly info to policy makers and
other non-specialists

e Enhanced Decisions

Evaluation period (maximum 6 months, ending 31 December 2018 at the latest)

Evaluation period start date and end date 01/10/18 - 30/11/18
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Activity 112 |3[4]|5|6 |Notes
Final financial and narrative reporting X X

5.1. Explanatory notes:

In the calendar it will be noted that one of the activities whose timing has been changed is the data sharing policy. The reason for this is that
before this BID Project, KWS had started on the development of a biodiversity information policy. This is bound to have a significant impact
on the data sharing policy. It is likely that that the information policy will be completed by May, 2017. The strategy therefore is to develop the
data sharing policy after the information policy is done.

The above data sharing policy formulation process has not been finalised by KWS. It requires approval by the KWS Board of Trustees which normally meets once every three
months.

The most significant activities affected during this period and that were supposed to be implemented and not done were; database design
and populating of the database, and publishing of one dataset into the GBIF portal.

The main reasons were attributed to: A) failure to procure a professional web-based database developer with necessary skills to carry out
the work, even after aggressive search which continues, B) GBIF has not granted authority to KWS to publish their dataset after the Project
Coordinator applied for permission. C) New policy by the government of Kenya policy on access and use of donor funds has been affected.
This requires approval by the Ministry of Finance and we are still waiting for the necessary approvals from our National Treasury after
making the required request for use of GBIF funds. As of the reporting date these funds are not accessible for use.
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6. Beneficiaries/affiliated entities and other cooperation

6.1. Relationship with project partners

The relationship between KWS and its partners in this project (National Museums of Kenya
(NMK) and Nature Kenya (NK)) is good. That said it is useful to mention that NMK did not
attend the aforementioned inception workshop during which they were expected to make a
detailed presentation on GBIF and also on the data holdings that are under their custody.

During the next few months of the project, KWS will be engaging NMK and NK more
intensely with regard to the data records that we expect them to mobilize.

6.2. Links to other projects and actions

Traditionally, KWS has had strong links with its two partners in this project (National
Museums of Kenya (NMK) and Nature Kenya (NK)). With the NMK it has conducted
biodiversity inventories in places such as Marsabit Forest, Tsavo National Park and Shimba
Hills National Reserve. With NK, KWS has continued to conduct water bird counts in
Kenya's Rift Valley Lakes.

For this project and as mentioned above, NK attended the inception workshop and made a
good presentation on their datasets. Since then KWS has met with NK's Executive Director,
Dr. Matiku and agreed to meet in the next three weeks to discuss more closely on the
activities that NK will be undertaking in this project.

Although NMK did not attend the inception workshop, KWS has since talked with Dr. Oguya,
Kenya's GBIF Node Manager and agreed to meet to look at the activities that NMK will be
undertaking in the project.

Whereas there will be one on one meetings with the two partners, KWS will also be
convening a meeting where all the three partners can discuss together on the goals to
achieve for this project. KWS will also be reaching out to those others who are involved in
BID-funded projects in Kenya. These meeting have not happened and it is hoped it will
happen soon.

7. Visibility
Please refer to the BID guidelines.
7.1. Visibility of the BID project

Short summary

During internal communications on this project to the KWS Director General and the Finance
Division we have been creating awareness about BID, GBIF and the funding that the
European Union has provided.

During the Inception Workshop referred to above, the following words were contained in the
title of the Workshop Programme. "FINANCIAL SUPPORT BY THE EUROPEAN UNION
THROUGH THE GBIF-BID PROGRAMME".

More visibility will come into being as we continue to engage more stakeholders in the
ensuing months.

Sources of verification
Workshop Programme attached with the rest of the verification documents.
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7.2. Visibility of the EU contribution

Short summary

To date the visibility has been through communicating to the KWS Director General, KWS
Finance Division and KWS scientists that this project is being funded by the European
Union.

NON CRITICAL ISSUES

1. BID Capacity Enhancement Workshop Activities

Have submitted the final assignment (see Final Assignment under Verification Materials). |
however need mention that | had problems with publishing and adding higher taxonomy to
the dataset provided in the exercise. I'm currently working at getting a solution to this and
have also sought for assistance from Alberto and Nestor.

2. Data Organization Workshop

| have noted your comments on this issue. Have also read the guidelines contained on the
link provided.

3. Institutional Representation on Technical Committee

Have already discussed with the other partner (National Museums of Kenya) and will be
meeting with them in the next one month. They certainly will be in the Technical Committee

4. Data License Agreements with the BID Process

Have read the data licenses agreements with BID projects.

Signature

Name of the contact person for the BID Project:
Date report sent by email in Word format to bid@gbif.org for pre-approval: 31/08/2017
Date report sent by post to GBIF Secretariat:

x This programme is funded by the European Union
* Page 194 | 194


http://europa.eu/
mailto:bid@gbif.org

