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3. Overview of results 

3.1. Executive summary 

To date the following two activities have been implemented although not completely. The first 
activity comprised participation 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: 

Expected milestones/activities 
Completed? 

Yes/No 

Explanatory notes Sources of 
verification 

Completed capacity self-assessment 
questionnaire for national biodiversity 
information facilities 
(www.gbif.org/resource/82277). 

Yes  
Submitted self-
assessment 

At least three national data publishing 
institutions are registered with GBIF.org 

For registered data publishers see: 
http://www.gbif.org/publisher/search  

No 

There are 3 partners in this 
project viz: 

1.  Kenya Wildlife Service 

2. National Museums of Kenya 
(NMK) 

3. Nature Kenya (NK) 

Of the above 3: 

.  NMK is a registered 
publisher 

.  KWS has now registered and 
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.  

Communication 
from GBIF on 
successful 
registration 

At least one person from the project team 
has completed the certification process 
following the first BID Capacity Enhancement 
workshop 

Yes 

Have now completed and 
submitted the third and final 
assignment emanating from 
the first BID Capacity 
Enhancement Workshop.  

Answer sheets  

Knowledge dissemination activities have 
been scheduled following the first BID 

Yes 
At an inception workshop 
attended by Kenya Wildlife 
Service and Nature Kenya, 

Power Point 
Presentation made 
during the inception 

http://www.gbif.org/resource/82277
http://www.gbif.org/publisher/search
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Capacity Enhancement workshop disseminated knowledge on 
GBIF, BID and the knowledge 
gained during the 
Enhancement workshop in 
Kigali.  

 

Further dissemintation will be 
done as additional activities of 
the project are undertaken. 

workshop. Initially 
National Museums 
of Kenya were 
supposed to have 
made the 
presentation on 
GBIF but since they 
did not attend the 
inception 
workshop, I had to 
do the 
presentation. 

 

3.3. Datasets published on GBIF.org 

It is useful to mention that in the first draft report I included the two datasets for which I 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, I 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. 

Dataset title 
Publishing 
institution 

DOI or 
URL/Planned 
hosting 
institution 

Date/ 
expected 
date of 
publication 

Explanatory notes 

Samburu-Laikipia Total 
Aerial Census 

 

 

 

KWS  

 

KWS 

August 31 
2017 

 

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

Ground Census 

 

 

KWS 

KWS Oct, 2017 

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 
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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 
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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 
view to complementing 
KWS datasets 

6 months  Ditto 

Doi:10.15468/2rlrvh KWS Examine data with a 
view to complementing 
KWS datasets 

6 months  Ditto 

Doi:10.15468/bvoyqy KWS Examine data with a 
view to complementing 
KWS datasets 

6 months  Ditto 

Doi:10.15468/dl.6tiroy NK Enhance its data on 
birds with data from 
other taxa. 

6 months  In its proposal 
under BID, NK had 
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 
large mammals 

12 months  Through this project 
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 
DOI for this dataset 
as it hasn't been 
published yet. 
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3.5. Events organized as part of the project 

Full title 
Organizing 
institution 

Dates 
Number of 
participants 

Sources of 
verification 

Data Organization 
Workshop 

Kenya Wildlife 
Service 

27-30 
September, 2016 

30 . Draft workshop 
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 

 

 
 
 
 
 
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.  
 



11 

 

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? 
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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. To sensitize workshop participants on application of GIS and RS 
2. To assess the status of both spatial and non-spatial biodiversity information in KWS 
3. To analyse problems and opportunities that the biodiversity information should be addressing to enhance biodiversity 

conservation 
4. 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. 
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Plate 1: KWSTI Principle during workshop opening 

 
 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 

 

2.1 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. 
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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 
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 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. 
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Plate 4: Faciliator introducing to remote sensing 

 

Objectives of the training in RS 

 To familiarize participants on theoretical and practical concepts of Remote Sensing (RS).  

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

 impart skills to participants to assist them in solving conservation problems 
 
 
The topics covered during the RS training were;-  

 Introduction to Remote Sensing – Land Impact Tool  

 Spatial Data Preparation 

 Processing an image using Land Impact Tool 
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Mode of delivery of the RS training 
 
Participants were taken through installation of the Land Impact Tool software and introduced on application using: 
 

 PowerPoint presentations 

 One on one demonstration  

 Tutorial with screenshot of demonstrations as the one  shown below;- 
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Plate 5: Participants during the remote sensing practical 
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Session III: 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.  
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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 Hqs 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 
Conservation 
Area 

Carnivore monitoring data, cheetah, lion, wild dog 
monitoring, elephant, Grevy’s zebra monitoring, HWC, 
Ornithology data, mortality, rainfall, river, tsetse fly data, 
temperature data, data from 1970s provided 
 

All the data was 
provided 

Northern 
Conservation 
Area 

Weather data 2015-2017, visitor data 2000-2016, HWC 
2000-2017, Elephant mortality 2000-2017, biodiversity 
inventories (plants, mammals, invertebrates, reptiles and 
amphibians, birds, aquatic fauna), infrastructure kills 2016-
2017 (data might not be consistent), elephant migratory 

The data was 
provided 
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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 
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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: 

 Proper equipment for data acquisition and processing;  

 An inter disciplinary team should be included in data collection; 

 Standardized data collection mechanisms; 

 Interlinking various datasets;  

 Partnerships and networking among researchers; and 

 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? 

http://www.mocreativity.com/kwsdemo/KWS/
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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;- 

 It stores large multidisciplinary datasets 

 It identifies complex interrelationships between environmental characteristics 

 It evaluates changes over time 

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

 It summarizes large data into information  

 It serves as a database for a variety of mathematical models 

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

 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:  

 To demonstrate the use of GIS and RS in resource planning 

 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. 

 

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 
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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.  

http://www.ipt.museums.or.ke/ipt
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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.  

 Plate 10: The Head of Ecological 
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 

Mwaura Sikoyo 

RS KWS- WCA 9351 

4 Cedric Khayale RS KWS- TWNP 9071 

5 Jacquiline 

Bernard 

RS-11 KWS 9311 

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 

Mwachala 

Chief of Research NMK 4654213 

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, 
18/12/2017 

4.00pm - 5.00 pm Arrival and Registration F. Muchiri 

  Session I: Introduction to GIS & Remote 
Sensing and Assessment of GIS needs 

 

Tuesday, 
19/12/2017 

8.00 am – 8.30 am Introduction of participants, workshop 
objectives and opening remarks 

A.Kariuki 

 8.30 am – 9.30 am Introduction to Geographic Information 
Systems(GIS)  

P. Hongo 

 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 
Impact Tool) Tutorial 

P.Hongo/P.Maina 
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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 
biodiversity information at KWS HQ and the 
Field Research Stations 

All 

 3.00 pm – 4.00 pm Biodiversity information management: 
Problems and Opportunities analysis 

All 

 4.00 pm–4.15 pm Tea Break All 

 4.15 pm – 5.15 pm Group discussions-Biodiversity information 
user needs assessment 

All 

 5.15 pm-6.00 pm Group presentations All 

 6.00pm Day 1 ends  

  Session III: GIS&RS Applications  

Wednesday 

20/12/2017 

8.30 am – 9.30am Application of GIS in EIA and protected area 
planning 

P. Mwangi/M. Nzisa 

 9.30-10.00 am Application of GIS in management of Human 
Wildlife Conflict 

M. Maloba 

 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 
Conservation Status Report 

W. Ouna 

 11.15 am– 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, 

21/12/2017 

9.00 am Departure All 

 

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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2. habitat loss 60 

3. habitat fragmentation 61 

4. habitat degradation 62 

5. pollution of water bodies 63 

6. protected area encroachment 65 

7. livestock incursion in PA's 66 

8. national park insularization into big zoos 67 

9. infrastructure development  in conservation areas 68 

10. wildfires in key habitat 69 

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

12. Fencing causing corridor blockage in protected areas of Kenya 71 

13. habitat encroachment and te level of degradation in inter-phase between wildlife and livestock  72 

14. water scarcity during dry spells 73 

15. encroachment into wildlife range areas by growing human population  64 

16. species genetics (inbreeding) 51 

17. wildlife diseases outbreaks  52 

18. species loss 53 

19. population dynamics of lions in savannah and problems facing their conseravtion services 54 

20. wildlife mortality (road kills) 55 

21. loss of genetic biodiversity 56 

22. increased tsetse fly population in PA's 57 

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

protected and gazetted 58 

24. lack of endangered species survival strategies 50 

25. lack of animal welfare standards 7 
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Research & monitoring  
1. no networking /very individual  26 

2. lack of standardized ways of data collection 31 

3. insufficient tools and equipment data collection and analysis 32 

4. inadequate funds to maintain scientific equipment 33 

5. lack of national wildlife status report 36 

6. 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 protocol 30 

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 

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 refresher 16 

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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3. bush meat poaching 49 

4. wildlife security /poaching of elephants and icons and the spatial relationship to human settlement 47 

5. government priorities in conservation 42 

6. lack of priority areas for research 43 

7. trophy hunting/poaching  48 

OPPORTUNITIES 

1. Support from donors 

2. Funding opportunities 

3. Space for research 

4. Revenue from visitors 

5. Availability of natural resources 

6. Good will from GoK 

7. Existing good collaboration with partners and stakeholders 

8. Data sharing protocols 

9. Networking with stakeholders 

10. Clear data collection procedures for various needs 

11. Technical skills in GIS, RS and data management skills 

12. Availability of data 

13. Availability of hardware and software 

14. Availability of internal connectivity 

15. Law enforcement 

16. Skilled personnel 

17. Strengthened Wildlife Act 

18. Employ and promote staff 

19. Update softwares and staff skills 
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20. Information sharing 

21. High tourism potential 

22. Network of protected areas 

23. Enabling policy framework 

24. Two training institutions (Manyani LEA and KWSTI) 

25. Good infrastructure 

26. Robust human resource 

27. Internal workshops and seminars to share ideas 

28. Internal trainings on different skills 

29. Management support in implementing various strategies 

30. Good governance 

31. Guidelines in wildlife research 

32. Partnership with local communities 

33. Marketing parks for visitors to generate revenue 

34. Scattered information 

35. Political good will in conservation 

36. Conservation education 

37. Technology available 

38. Diversification of tourist/visitor products and experiences 

39. Develop climate change adaption strategies 

40. Capacity building at all levels 

41. Habitat rehabilitation 

42. Identification of alternative livelihoods 
43. Inclusion of park management and security personnel in biodiversity 

monitoring 

44. Drugs and veterinary supplies 
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45. Aircrafts, Vehicles, plant and machinery 

46. Skilled and unskilled personnel 

47. Weaponry 

48. Staff motivation through upward movement 

49. Standardization of data collection for integration in the GBIF 

50. Scientific equipment for monitoring 

51. Regular trainings and career development courses 

52. Mentoring and supervision from seniors 

53. Community consolation and compensation 

54. Cross border linkages 

55. Security 
Problems Ranking 

PROBLEMS 

Allo
cate
d  
Nu
mbe
r 1 2 3 4 5 6 7 8 9 

1
0 

1
1 

1
2 

1
3 

1
4 

1
5 

1
6 

1
7 

1
8 

lack of implementation strategies to conservation trade 1 
    

3 1 
     

1 
      poor relations working with stakeholders 2 

           
2 2 

     high expectation from the public on wildlife issues 3 
                  insufficient forensic evidence for trophies and bush meat 4 
                  lack of benefit sharing for communities living with wildlife 5 
                  Community value for wildlife 6 
  

5 
               lack of animal welfare standards 7 

                  lack of mentoring by seniors to junior staff 8 
    

4 
             lack of motivation among BR&M staff (staying in one job group 

for long 9 3 
 

1 
       

1 3 
  

3 
 

4 
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inadequate capacities to undertake some programs 10 
                  inadequate human resource capacity 11 
                  poor staff morale 12 
      

1 
  

5 
        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 
    

5 
             lack of updated technology and skills to conserve wildife 17 

            
1 

     poor resource mobilization 18 
    

1 
  

2 
          inadequate information on wildlife numbers/population in specific 

Parks 19 
      

4 
   

5 
     

2 
 inadequate capacity of running or maintaining the database 20 

                  incomplete datasets 21 
  

2 
              

5 

scattered data (data in different areas, institutions) 22 
 

2 
      

3 
   

3 
   

5 
 data hoarding  23 

              
4 

   inadequate resources for wildlife conservation 24 
     

3 5 
  

4 
   

5 
   

4 

poor information dissemination/ public awareness on data 
available and competencies  25 

     
2 

   
1 

      
3 

 no networking /very individual  26 
    

2 
             lack of quality data 27 

        
5 

         lack of communication startegy forresearch findings 28 
                  lack of linkage to other databases both national and international 

levels 29 
 

1 
      

4 
         data organizational and storage problems/ lack of data equity, 

sharing & storage protocol 30 2 
 

4 3 
   

5 
  

4 
   

2 1 
 

3 

lack of standardized ways of data collection 31 
          

2 
   

1 
   insufficient tools and equipment data collection and analysis 32 

   
1 

              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 
        

2 
     

5 
   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 
      

3 
           lack of valuation for wildlife ecosystems 41 

               
4 

  government priorities in conservation 42 
         

2 
     

3 
  lack of priority areas for research 43 

       
1 

          visitor security 44 
                  spread of invasive species 45 
                  Human wildlife conflict 46 
 

3 
 

2 
        

4 
    

1 

wildlife security /poaching of elephants and icons and the spatial 
relationship to human settlement 47 

                  trophy hunting/poaching  48 
           

4 
      bushmeat poaching 49 

                  lack of endangered species survival strategies 50 
                  species genetics (inbreeding) 51 
                  wildlife diseases outbreaks  52 
                  species loss 53 5 4 

 
5 

 
4 

      
5 

     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 4 5 3 

  
5 2 

  
3 

   
2 

 
5 

  habitat fragmentation 61 
                  habitat degradation 62 
   

4 
    

2 
 

3 
      

2 

pollution of water bodies 63 
                  encroachment into wildlife range areas by growing human 

population  64 
                  protected area encroachment 65 
           

5 
    

1 
 livestock incursion in PA's 66 1 

              
2 

  national park insularization into big zoos 67 
                  infrastructure development  in conservation areas 68 
                  wildfires in key habitat 69 
       

4 
          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 
       

3 
          climate change 77 

             
1 

    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 

15. Park Managers 

16. KWS Coorporate divisions 

17. Ministry of lands/ National Land Commission 

18. Ministrry of Mining 

19. Ministry of Environment and Natural Resources 

20. Community Conservancies 

21. UNEP 

22. UNDP 
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23. KWS Land Department 

24. KWS Customer Care department 

25. KWS Business Development Department 

26. KWS Parks and Reserves department 

27. National Biosafety Authority 

28. KEARLO 

29. Tourism Wardens 

30. Northern Rangeland Trust NRT 

31. Zoological Society of London ZSL 

32. WWF 

33. Grevy Zebra Trust 

34. Learning institutions 

35. European Union 

36. IUCN & CITES 

37. Security Wardens 

38. NGOs 

39. Central Government Departments 

40. Law Enforcement Agencies, police 

41. Local communities 

42. KWS Finance department 

43. International Researchers 

44. The public 

45. Ecosystems and landscape department 

46. Conservation Education Department 

47. Kenya Forestry Research Institute 

48. East Africa Wildlife Society 

49. Resource Mobiliztion Department 
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50. Africa Forest Forum 

51. Center for International Forest Research (CIFOR) 

52. DRSRS 

53. Veterinary Department 

54. Research Institutes 

55. Marketing department 

56. Research Institutes 

57. Research Students 

58. Interns and Attachees 

59. Ministry of Tourism 

60. Bilateral/ Multilateral partners 

61. Investors and funders 

62. Spatial ans physical planners 

63. Ministries dealing with policy and MEAs 

64. AWF 

65. Tsavo Trust 

66. David Sheldrick 

67. STE 

68. IFAW 

69. Ranches 

70. KWSTI 

71. Wildlife Works 

72. Human Resource Department 

73. Nature Kenya 

74. Kenya Water Towers Authority  

75. Water Resources Management Authority 

76. Kenya Tsetse and Trypanosomiasis Eradication Council 
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77. Born Free Foundation 

78. Space for Giants 

79. Save the Elephants 

80. Fisheries Department 

81. Problem Animal Management Unit 

82. Ministry of works and infrastructure development 

83. planning Ministry 

84. Ministry of Agriculture 

85. Mara Elephant Project 

86. KWS Elephant programme  

87. KWS Carnivore Liason department 

88. Mara Lion Project 

89. Mara Cheetah Project 

90. Mara Hyena Research Project 

91. Friends of Maasai Mara 

92. Vi-Agroforestry 

93. Office of the president 

94. GBIF 

95. GIS Department at KWS 

 

Presentations 
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 EIA is a formal process to predict the environmental consequences of human development activities and to plan 
appropriate measures to avoid, eliminate or reduce adverse effects and to augment positive effects.  

 

 

 

 

 

 

 

 

 biophysical and resource use 
 social and cultural  
 health and safety  
 economic and fiscal 
 landscape and visual  
 indigenous peoples’ rights and traditional areas  
 Climate change  

 

 



124 

 

 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  

 

 

 

 

 

 
 

1. Location: Where is the project site.? 
 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 & y. 
2. Condition: What is at the project site  

 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……………..?  

 "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. 
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                                                           Screening 
                                                              
 

 

 

S                                            Scoping- Establish a baseline 
 
 

 

Impact Analysis                                                                                                                                                                                                                                                            
 
                                      Impact Analysis Mitigation & Management 
                                           
 
Impact  
 
                                                             EIA statement 
 

 
 
 
                                                               Implement 

 
 
 

                                                                               Audit 

                                                                           

 
 
 
 
 
 
 
 
 
 
 
 

GIS IS  
applicable 

in these 
stages 
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 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 

 
 
 
 
 

 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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 E.I.A methods and techniques are structured, formal frameworks which allow impact data to be identified, manipulated 
and presented.  

 At the outset of an impact study the main task of the EIA expert is to identify and organize potential impacts in a 
systematic way.  

 The techniques can be broadly categorized into three 
1. Impact Identification  
2. Impact prediction  
3. Impact evaluation and interpretation  
4. Communication(presentation methods) 

 

 

 

 

i. Baseline studies 
ii. Checklist  
iii. Matrices  
iv. Network diagrams 
v. Map Overlays  
vi. Mathematical modelling  

 

 

 
 

 

 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 
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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 decommissioning phases of a proposed project.  
 Phasing out a project ensures that the list of likely impacts is exhaustive.  
 Checklist ranges from simple lists of items to more complex variations.  

 

 

 

 
 
 
 

 Simple checklists- listing of environmental variables  
 Questionnaire checklists  
 Scaling/ranking checklists-listing of impacts with assigned numerical values of their likely magnitude.  
 Weighting scaling checklists-address both magnitude by scaling and the importance of impacts by weighting.  

 

 

 

 

 
 This is an expansion of the checklist to a two dimensional matrix by listing a range of actions associated with the project 

along the second axis.  
 Impact matrixes consist of a horizontal list of project activities arranged against a vertical list of environmental factors.  
 Display tables of environmental variables arranged against impacting project activities.  
 Used to predict envisaged impacts and are simple to use  
 Require expert knowledge by multidisciplinary teams.  
 Cause effect relationship between particular activities and environmental variables can be identified by placing a mark 

in the corresponding  



129 

 

 
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       

 water table       

        

Pollution 2-2 Toxic       

 substances       

        

Soils 3-1 Soil       

 salinity       

        

Sediments 3-1 Local       

 erosion       

        

Socio- 4-1       

economic Population       

 change       
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 4-1 house       

 hold       

 income       

        

Ecology 6-1 Rare       

 species       
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Matrix  Analysis  
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Project impact/Risk 
analysis  
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 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.  
 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. 
 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 activity 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. 
 

 This process is repeated until all possible impacts are identified. Sketching this in a network is commonly referred to as 
an impact tree. 

  
 

 

Initial conditions Consequent Effects 

 conditions  

   

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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 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.  
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 Used in Strategic Environmental Assessment (SEA)  
 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 
 Useful in comparing alternatives and making a choice of preferred alternative  

 

 

 

 Criteria  A  B  C  D  

          

 Weight (w) Score(a) a x w Score(a) a x w Score(a) a x w Score(a) a x w 

          

Noise 3 0 0 +1 +3 -2 -6 -3 -9 

          

Landscape 1 +2 2 -2 -2 +1 +1 +2 +2 

          

Biodiversity 1 -2 -2 0 0 0 0 +3 +3 

          

Total   0  +1  -5  -4 
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 Aim to predict likely future environmenytal 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  
 Modelling is scientific and rigorous and is useful in analysis cumulative and indirect imacts  

 

  

 

 

Case Study Identifying alternatives 
 
 

 

It has been decided to build a new Road between Kiboga and Masindi in Uganda. 
 
 
 
 
 
 
 
 
 

A BIG requirement: 
• Money is scarce – do it least expensive!  
 
 
 
 

 

26 
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The shortest route to follow is Masindi-Bukwiri-Kiboga 
 
 
 
 
 
 
• The distance is 95 km. At 400 Million Uganda shilling/km + 1 small bridge = 45,000 Million 
 
 
 
 
 
 
 
 
But a young engineer, that grow up in the area, says there is an alterantive route. 
 
 
• Masindi-Kibangya-Budzi-Kiboga 
 
 
 
 
  
 
 
Everybody says: Much longer, much more expensive. 
 
 
Forget it! 
 
• …. but, based on Uganda’s new SEA legislation, it is decided to make a SEA review. 
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A consultant makes a study and presents the results. 

Criteria Million 

 UGX 

  

95 km road 38000 

  

1 small bridge 6000 

  

Maintenance 25 years at 500/ year 12500 

  

GRAND TOTAL over 25 years 56500 
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A consultant makes a study and presents the results. 

Criteria Million 

 UGX 

  

125 km road 50000 

  

1 medium bridge 9000 

  

Maintenance 25 years at 600/ year 15000 

  

GRAND TOTAL over 25 years 74000 
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A consultant makes a study and presents the results. 

Criteria Million 

 UGX 

  

125 km road 50000 

  

1 medium bridge 9000 

  

Maintenance 25 years at 600/ year 15000 

  

Risk: No need to climate secure of  

bridge against flash floods  

  

Road is built on poor land, 2000 

moderate loss of agriculture prod.  

  

No villages to resettle.  

  

Circumvents forests, no loss of  

ecological services  

  

GRAND TOTAL over 25 years 76000 
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Case study:  Applications Project Location map 
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 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. 
 Link between map data and attribute data allow maps of attribute data to be 

displayed 
 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 
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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). 
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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.  

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 
Kenya 

Bird Tracking data Migration patterns of 
birds 

Kenya 

Waterfowl Census 
data 

Diversity per counting 
blocks 

Naivasha, Elementaita, 
Bogoria, Magadi, Nakuru, 
Olbollosat 

Important Bird and 
Biodiversity Areas 
(IBAs) 

Birds density IBAs 

Biodiversity (Birds) 
Threats  

Spatial data indicating 
the level of threats 

 

National 
Museums of 
Kenya 
 
 

Birds Richness / 
Diversity  

Distribution of birds 
species across 
landscapes 

Wildlife Protected Areas 

Reptiles and 
amphibians 
Diversity 

Distribution of species 
across landscapes 

Wildlife Protected Areas 
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Invertebrates 
(insects) Diversity 

Distribution of species 
across landscapes 

Wildlife Protected Areas 

Small mammals 
Diversity 

Distribution of species 
across landscapes 

Wildlife Protected Areas 

Plant species 
diversity 

Distribution of species 
across landscapes 

Wildlife Protected Areas 

Species(Plants, 
Insects, small 
mammals, reptiles/ 
amphibians) of 
conservation 
concern 

Spatial distribution / 
densities of species 
listed in the CITES 
categories 

Wildlife Protected Areas 

 

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: 
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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 partially 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 
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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)
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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/mm/yy) 

 

Activity  1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 Notes 

BID Capacity Enhancement workshop 1  X                        

6-month progress analysis      X                    

Mid-term evaluation & reporting              X            

INCREASE AVAILABLE BIODIVERSITY DATA                           

Preliminaries:                          

Database Mobilization                          

● Create awareness on project                          

● Demonstrate GBIF and KenBIF data                          

● Determine biodiversity information user needs                          

● List biodiversity datasets for KWS and partners                          

● Identify data gaps viz a viz identified user needs                          

● List formats for existing datasets                          

● List quality of available datasets                          

● Determine accessibility of data (open, restricted,                          
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confidential) 

● Formulate data sharing policy                          

● Determine on frequency to update data                          

● Constitute data management technical committee                          

● Write inception workshop report                          

Database Design:                          

● Design biodiversity database based on user needs                          

Populate Database                          

● Extract data from existing soft and hard copy 
records 

                        
 

● Mobilize data from partners and others where 
necessary 

                        
 

● Clean data where necessary                          

● Validate data where necessary                          

● Export data into designed database                          

Coding                          

● Develop a Web interface for data entry, queries, 
reports and data export 

                         

Database Operationalization                          

Publish                           

Pilot Publish                          

Documentation                          

Status and trends                           

ESTABLISH OR STRENGTHEN FACILITIES                             
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Biodiversity Training                          

● How to use Database System developed in this 
project 

                         

● How to use GBIF and KenBIF                          

● Bioinformatics                          

● GIS using QGIS                          

● Image processing using Land Impact Tool and 
SPIRITS 

                        
 

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

                        
 

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

                        
 

Monitoring and Evaluation                          

● Conduct Monitoring and Evaluation                          

APPLY BIODIVERSITY DATA TO NATIONAL 
PRIORITIES AND DECISION MAKING 

                        
 

● National priorities                          

● Write workshop report                          

● Disseminate workshop report and especially to 
policy makers 

                        
 

● Non-specialists information                          

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

                        
 

● 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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(dd/mm/yy) 

Activity  1 2 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). I 
however need mention that I 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 

I 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: _______________ 
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