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BRIEF

As the world’s population grows to around 9 billion by 2050, global demand for food, 
feed and fiber is predicted to nearly double. The number of people at risk of hunger is 
likely to increase from 881 million in 2005 to more than one billion. Agriculture is the 
main source of food in Africa and it accounts for 65% of Africa’s workforce and 32% 
of the continent’s GDP. In some of Africa’s poorest countries, it accounts for more than 
50% of GDP. 

The 2015-2016 El Niño, and the current food crisis in East and Southern Africa that has 
affected the food security of over 20 million people is posing challenges for countries in 
the region to develop new ideas and new investments for transforming the agricultural 
sector. We urgently need to find new ways of growing food that can simultaneously 
deliver food security, environmental sustainability and economic opportunity. Millions 
of small-holder farmers will need to play an important role in meeting this need. They 
will need better information to help them increase agricultural productivity while 
avoiding unintended consequences for soil quality, water availability, and other benefits 
from healthy ecosystems. Yet today, in the face of some of the world’s most pressing 
development and environmental challenges, the right data and technology, applied at 
the right scales, has not been available.

Background
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The Vital Signs monitoring system (www.vitalsigns.org) was established in 2012 to 
provide better data and risk management tools to optimize agricultural development 
decisions with the needs of the human beings they serve and the ecosystems upon 
which they depend. The Vital signs sampling frame targets areas, usually at a sub-
national scale, that have been prioritized by governments or the private sector for 
agricultural development. 

The data collected aims to guide these agricultural investments to areas where returns 
are likely to be maximized, and where changes in land use need to be properly 
managed so as to avoid major threats to key ecosytems and natural capital that 
support human wellbeing. 

The Vital 
Signs 
Monitoring 
System

Data Collection and Integration Across Scales

Household Plot Landscape Nation Globe
Facilitating 

comparisons among 
different regions

Providing insights 
and information 
at the scale on 
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investment decisions 

are made

Measuring the 
relationships 

between agricultural 
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availability, soil health 
and other ecosystem 
services together with 

human well-being

Tracking agricultural 
production, including 
which seeds go into 

the land, what fertilizer 
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yields they deliver
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Investors, governments, and NGOs use interactive 
visualization tools to help inform better 

agricultural policy and practice. 

Priority countries invest and  
implement data collection and  

distribution protocols.

Data integration and analysis

Decision Support Tools for 
Agriculture Policy & Practice 

DECISIONS

ANALYSIS

MEASUREMENT
Distributing protocols for collecting georeferenced, integrated data 
on agriculture, ecosystems, and human well-being at five scales. �

Indicators

The Vital Signs system has three main layers: 

The Measurement Layer
The measurements layer consists of primary observations, obtained by a smart 
combination of a country field team using android tablets, automated sensors, and 
satellite remote sensing. 

The Analytical Output Layer
The analytical output layer integrates these measurements with those from other existing 
systems such as the Living Standards Measurement Survey (LSMS) from the World 
Bank, Demographic and Health Survey (DHS) datasets from USAID, the Tropical Rainfall 
Measuring Mission (TRMM), the Climate Hazards Group InfraRed Precipitation with 
Station (CHIRPS) dataset, the Climate Prediction Center Morphing (CMORPH) remotely 
sensed climate products and other Earth Observation data (e.g. MODIS and Landsat). 

The Decision Layer
The decision layer then generates insights to inform better agricultural policy and practice. 

The figure below illustrates the Vital Signs system:

Vital signs is implemented in Uganda, Tanzania, Kenya and Rwanda through 
a Memoranda of understanding with the Ministry in charge of Environment/or 
Agriculture and the National Bureau of Statistics and in each of the four countries.
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Baseline Atlases

Vital Signs synthesized existing data for Uganda, Tanzania and Rwanda into a set of 
interactive online atlases (see http://www.vitalsigns.org/countries-atlases) on agriculture, 
ecosystem services and human well-being, to create national baselines, against which 
future changes can be measured. The atlases have generated a lot of interest from 
national policy makers, and local Government departments and international partners. 
Without requiring any specialized technical expertise, these atlases enable users to 
layer many different data types, such as climate variability, land degradation, crop yield 
and biodiversity, to see different agro ecological zones, plan land use decisions, and to 
identify areas at risk from land degradation or climate change. 

Data Collection

Vital Signs completed the first round of on data collection through household surveys; 
biophysical measurements in the field, and both moderate and high-resolution remote 
sensing (see Annex 1 and also http://vitalsigns.org/get-data). 

Data Analysis and Results

Vital signs is currently analyzing the data together with the country teams. Preliminary 
results have been shared with key stakeholders at the national level and summarized in 
blogs at http://www.vitalsigns.org/blogs. The results so far communicate the importance 
of ecosystem services for small holder agriculture, and the complex trade-offs between 
agriculture, ecosystems and human wellbeing. 

Partnerships with Academia

Vital Signs recently entered a collaboration with the University of Washington eScience 
Institute, Data Science for Social Good program. The University provided 2 data scientists 
and 4 research fellows to work with Vital signs’ data managers for 10 weeks to analyze 
the data and answer questions selected by the country partners. The result is a series of 
blogs looking at questions that were preselected by countries and will inform policy on the 
ground. For details on the analysis see http://vitalsigns.org/blogs. Vital signs is exploring 
similar collaborations with other Academic Institutions around the world.

Attracting New Users for the Data 

Birdlife International’s is using Vital signs data for their work on Climate-Resilient 
Altitudinal Gradients (CRAGs) in the Africa Great Lakes Region. CRAGS are multi-scale 
landscape units with a minimum altitudinal range of 1,000 meters that are characterized 
by climate-resilient biodiversity and ecosystem service values. Vital signs data is 
being used to look analyse soil erosion potential. IUCN and WRI are using Vital Signs 
data to inform the Forest Landscape Restoration (FLR) landscape Initiative (AFR100). 
Forest Landscape Restoration (FLR) is the ongoing process of regaining ecological 
functionality and enhancing human well-being across deforested or degraded forest 
landscapes through new tree plantings, managed natural regeneration, agroforestry, 
or improved land management to accommodate a mosaic of land uses, including 
agriculture, protected wildlife reserves, managed plantations, riverside plantings and 
more. Vital signs is providing baseline data and supporting Governments to put in place 
a monitoring system to assess potential impacts on livelihoods. Vital signs is supporting 
Uganda and Kenya to generate and use the data for GHG inventories specifically for the 
Agriculture, Forestry and Land Use (AFOLU) sector as part of their reporting obligations 
under the Enhanced Transparency framework of the Paris Agreement:12 more countries 
have requested support and we are in discussions with the Green House Management 
Institute to establish a regional capacity building programme.    

  

Key  
Achievements  
to Date
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Case 
Study 1 Mapping Suitable Areas for Agricultural 

Intensification in Uganda, Tanzania and 
Rwanda
Vital Signs data has been integrated with external datasets on climate change, 
precipitation, population, land cover, road network access, availability of extension 
services, protected areas, and key biodiversity areas to map areas for suitability for 
crop intensification in Uganda, Rwanda and Tanzania. This data answers questions 
such as: 

•	 Which ecosystems (and where) should be conserved to ensure that 
agricultural production is sustained in the face of climate change and 
other shocks? 

•	 Or where should agriculture be intensified to maximize yields while 
sustaining healthy ecosystems? 

See map below:

See more at intensification.resilienceatlas.org.
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Case 
Study 2 High Nutrient Soil Maps to Inform  

Agricultural Investments in Uganda,  
Tanzania and Ghana
Approximately 5,969 soil samples from Vital signs data were combined with 
other soil samples from the Africa Soil Information Service (AfSIS), and others 
to generate high resolution soil nutrient maps for Uganda, Tanzania and Ghana. 
The soil maps fill critical information gaps on soil nutrients, crop suitability, land 
degradation and they also provide useful information for targeting agricultural 
investments/interventions and estimating yield gaps[1].

For example in Uganda, the maps will be especially beneficial for the “Operation 
Wealth Creation” which is providing seeds and other agricultural inputs to farmers 
in an effort to increase agricultural yields. The maps will guide these investments 
by showing where the soil is most fertile and for which crops. Similar information 
would also be useful to guide agricultural investments in the Southern Agricultural 
Growth corridor (SAGCOT) in Tanzania. Secondly, in Rwanda and Uganda where 
large restoration efforts are planned as part of the “AFRI100 Forest landscape 
restoration initiative”, the maps will be very useful in providing information about 
where the restoration efforts should be focused.” 

INTEGRATING AND AMPLIFYING

For more details visit http://vitalsigns.org/soil-nutrient-maps. 



  7  VITAL SIGNS • BRIEF 

Case 
Study

Case 
Study

3

4

A Data Sharing and Integration Platform for 
the Government of Kenya
Vital signs is supporting the Ministry of Environment and Natural Resources in 
Kenya to put in place a Data Sharing and Integration Platform. The Ministry has 
eight different Departments collecting data but no mechanism for sharing among 
themselves. The platform has a web based dashboard that brings in one place all 
the data from the various Departments including the Kenya Forest Service, Kenya 
Wildlife Service, Kenya Meteorological Department and others. Having the data in 
one place serves multiple purposes. First, each department is now aware of what 
the other is collecting. Opportunities for using each other’s data are becoming 
clear and so are the gaps which can now be easily identified and addressed. The 
Ministry now has data available for, among other things, the State of Environment 
Report, State of Wildlife report and for reporting to the Cabinet on performance 
of various sectors. The next phase will see the platform enhanced to include even 
more datasets including SDG indicators.

See more at https://kenya-dashboard.vizzuality.com.

Scaling Up and Amplification Through the 
GDSA Platform
The Gaborone Declaration for Sustainability in Africa (GDSA) is an agreement 
among 12 African countries to move towards sustainable development. The 
Declaration calls upon the 12 member nations to make progress on the following 
three commitments: (i) Integrating the value of natural capital into national 
accounting and corporate planning and reporting processes, policies and 
programmes, in agreed efforts, including the Communiqué on Natural Capital 
Accounting; (ii) Building social capital and reducing poverty by transitioning 
agriculture, extractive industries, fisheries and other natural capital uses to 
practices that promote sustainable employment, food security, sustainable 
energy and the protection of natural capital through protected areas and other 
mechanisms and (iii) Building knowledge, data, capacity and policy networks to 
promote leadership and new models in the field of sustainable development, and 
to increase momentum for positive change.

Data and Monitoring on progress towards the SDGs: Given the utility of Vital 
Signs as an integrated, cross-disciplinary monitoring platform, the GDSA works 
with Vital Signs to explore how Vital Signs indices can be used to monitor progress 
towards the SDGs. Using Uganda as a case study, Vital Signs is undertaking more 
in-depth work to understand the SDG action planning process and how data can 
play a role in supporting it. The GDSA will support this effort by sharing the lessons 
learned with other the GDSA member countries.
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Regional Lessons Sharing across the GDSA: At the regional level, the GDSA 
Secretariat uses its role as a convener to work with Vital Signs to spread valuable 
information about how data and monitoring can inform decision-making around 
sustainable development. This lessons sharing, potentially via a community of practice, 
will allow growth across the GDSA as countries learn through ongoing evaluation, 
reflection and shared learning, through the creation of case studies, mapping partner 
activity, and bringing partners together.

Vital signs, therefore, provides the GDSA member countries the best data and 
analytical tools needed to make progress on their commitments and, uses the 
GDSA as a platform for scaling up data driven policy making.

A Monitoring and Assessment Framework for 
the GEF Food Security Integrated Approach 
Pilot in 12 African Countries
The project, “Fostering Sustainability and Resilience for Food Security in Sub Saharan 
Africa”, spans 12 countries in three key dryland zones in Africa. These include the Sahel 
(Nigeria, Burkina Faso, Niger, Senegal, Ghana), the Horn of Africa and East African 
Highlands (Ethiopia, Uganda, Kenya, Tanzania and Burundi) and the Southern Africa 
Drylands (Malawi and Swaziland). Vital Signs is leading the work on designing a regional 
Monitoring and Assessment Framework for the program. Furthermore, Vital signs will 
support country level work in Ethiopia, Uganda and Nigeria. 

See more at https://www.thegef.org/project/food-iap-fostering-sustainability-and-
resilience-food-security-sub-saharan-africa-integrated.

The above achievements highlight Vital signs’ state of the art monitoring systems, 
data production and analyses that are attracting a variety of users. However, in 
order to ensure that data influences policies and engenders a transformation at 
the scale that is needed, the following steps need to be taken:

•	 INCREASE REPRESENTATION OF BIODIVERSITY AND OTHER NATURE 
BASED INDICATORS ON THE PLATFORM: A recent study of a dataset covering 
27 Sub-Saharan countries[1] found that extensive growth of agriculture in Sub 
Saharan Africa is strongly and positively correlated with the threat to endemic 
species—animals, birds and plants. Land conversion was associated with a 
statistically significant increase in the number of threatened endemic mammal 
and plant species within the same decade. While intensification of agriculture 
offers potentially significant conservation benefits, there is little evidence, that 
intensification reduces threats to biodiversity on shorter time scales. Vital Signs 
will engage with key entities to integrate data on threatened species, as well 
as ecosystem services such as pollination to help increase their importance in 
decision-making on agricultural land use investments. 

Next Steps 
for Vital 
Signs

Upcoming
Projects

Regional Lessons Sharing across the GDSA: At the regional level, the GDSA 
Secretariat uses its role as a convener to work with Vital Signs to spread valuable 
information about how data and monitoring can inform decision-making around 
sustainable development. This lessons sharing, potentially via a community of practice, 
will allow growth across the GDSA as countries learn through ongoing evaluation, 
reflection and shared learning, through the creation of case studies, mapping partner 
activity, and bringing partners together.

Vital signs, therefore, provides the GDSA member countries the best data and 
analytical tools needed to make progress on their commitments and, uses the 
GDSA as a platform for scaling up data driven policy making.

https://www.thegef.org/publications/gef-integrated-approach-pilot-fostering-sustainability-and-resilience-food-security-sub
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•	 INSTITUTIONALIZE DATA COLLECTION AND MONITORING INTO NATIONAL 
INSTITUTIONS: Big data analytics is increasingly being used by projects in Africa 
to tackle development challenges ranging from boosting crop yields, to controlling 
the spread of disease. However, lack of capacity and technology infrastructure 
is slowing efforts to engender data-driven decision-making at scale. Vital signs 
has been leading the process to collect, organize and analyze varied data sets to 
uncover patterns and trends but even these efforts do not provide a comprehensive 
coverage of a given country, and are often insufficiently integrated into local 
monitoring and decision support frameworks. In order to get to scale these efforts 
by Vital signs and others need to be institutionalized and integrated into national 
institutions that have the mandate to drive data driven policy making. This will 
require among other things, strengthening capacity and technology infrastructure 
for data collection and integration at the national/local level*. 

•	 IMPROVE UPTAKE OF DATA/RESULTS FOR POLICY MAKING: Recent data 
user-needs assessments by Vital Signs in East Africa found that most policy 
decisions tend to be political rather than data driven. Even the limited available 
data and results are not being used systematically to inform policy decisions 
for conservation and sustainable use of biodiversity. The low rate of uptake is 
due to several factors: 1) lack of awareness of the data that is available due to 
no mechanism or incentive for sharing the data, (2) lack of participation of the 
appropriate stakeholders in the research design and process, (3) the often-generic 
recommendations that bypass traditional decision-making processes,  
(4) lack of clear end-user or stakeholder groups for the outputs of trade-off 
analyses, and (5) a lack of clear frameworks for incorporating data into the  
decision and policy processes. In short, there is a mismatch between the data 
producers and user goals*. 

[1] Perrings et al; Agriculture and the threat to biodiversity in sub-Saharan Africa (Angola, Benin, Burkina Faso, 
Burundi, Chad, Congo Rep., Cote d’Ivoire, Ethiopia, Gabon, Gambia, Guinea, Kenya, Lesotho, Malawi, Mali, 
Mozambique, Namibia, Nigeria, Rwanda, Senegal, Sierra Leone, South Africa, Sudan, Tanzania United Rep., 
Togo, Uganda, Zambia)

* Vital signs is actively looking for partners and funding to address these gaps.

Rapid advances in technology have dramatically lowered the cost of gathering data. 
Sensors in space, the sky, the lab, and the field, along with newfound opportunities 
for crowdsourcing and widespread adoption of the Internet and mobile telephones, 
are making large amounts of information available to those for whom it was previously 
out of reach. However, current methods for forecasting food insecurity, malnutrition, 
disaster risk, disease etc. do not always take advantage of the wealth of biophysical 
monitoring and household survey datasets available in the region and of the potential 
for considering a much broader range of information (household surveys, biophysical 
plot data, historical information on market pricing, social media) in analyses of these 
risks. Vital Signs provides an opportunity to glean insights from this information 
and to visualize and synthesize them in an accessible manner for all audiences.

In Summary
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Where We Work

FOR MORE INFORMATION PLEASE CONTACT
Ms. Alice Ruhweza

Executive Director, Vital Signs   |   Conservation International, Africa Field Division
2nd Floor, Suite 2, Spring Court, Watermark Business Park, Ndege Road, Karen

P.O. Box 1963 – 00502, Nairobi, KENYA
Tel: + 254-790-543136   |   Email: aruhweza@conservation.org

Skype: alice.ruhweza   |   Twitter: @vitalsignsdata
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ANNEXES
ANNEX 1: DATA COLLECTED SO FAR (see more at www.vitalsigns.org/get-data)

 

Scope

•	 Age
•	 Education
•	 Health and anthropometry
•	 Labor and businesses
•	 Food consumption
•	 Natural resource use
•	 Fuelwood use
•	 Items owned
•	 Housing materials
•	 Food security and Food scarcity

•	 Livestock
•	 Farming implements
•	 Extension services
•	 Crop and livestock sales
•	 Inputs and input history
•	 Estimated yields and by products
•	 Annual crops and Permanent crops

 
52 variables, including texture, macro- and micro-nutrients, 
and organic carbon

Georeferenced

 

•	 49,588 trees measured and identified
•	 7,670 subplots assessed for erosion

•	 3,646 unique plant species identified

All Geolocated 

•	 Temperature
•	 Relative Humidity
•	 Pressure
•	 Solar Radiation
•	 Wind Speed
•	 Precipitation 

 

•	 8,515 georeferenced land cover points recorded for 
ground-truthing classifications

•	 20 classified images of 10x10km landscapes

Household Survey 
Data

Agricultural Survey 
Data

Soils

Biophysical Data

Weather

Land Use Land 
Cover

Type Coverage

•	 804 Households
•	 7,197 individuals 

 
 
 
 
 
 
 
 
 

•	 804 Households
•	 2,272 Agricultural fields
•	 212 verified yield samples 

 
 
 
 

•	 3,139 samples from 
biophysical plots

•	 955 from farmer’s fields
•	 Of these, 1,905 analyzed 

using spectroscopy 

•	 Nationwide and nationally 
representative

•	 Samples from 1,334 field 
plots 

 
8 Weather stations constantly 
collecting data and transmitting 
to database every half hour

Nationwide and nationally 
representative
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ANNEX 2: INDICES/INDICATORS AVAILABLE: (see more at indicators.vitalsigns.org)

 

Provides Information About

Crop suitability - which parts of the landscape should 
agriculture be intensified, which crops can be grown 
given the changes climate

Spatial planning, etc.- How can we make sure 
agriculture in these areas is climate smart, increases 
yields, maintains ecosystem services but also 
improves livelihoods?

Rates of malnutrition, diet diversity – how can we 
ensure large investments in reduce malnutrition

Estimates of water availability for agriculture and other 
investments - Do these areas have enough water for 
both human and agricultural needs?

How many women engaged in agriculture, incomes, 
roles, impacts - How can we ensure women and youth 
play an equal role in these landscapes?

Estimating the Level of land degradation nationally 
Baseline information for countries to guide where 
to focus landscape restoration (used by some 
African countries for the AFRI 100/Bonn Challenge 
obligations)

Deforestation, respiratory health impacts from fuel 
wood use

Household income from agriculture and other sources, 
household expenditure etc.

Laboratory-Analyzed soil samples/
soil maps

Land Use Indicator

Nutrition Indicator

Water Use Indicator

Gender Analysis

Above ground biomass, biodiversity 
and carbon sequestration

Wood fuel use

Livelihood Indicator

Type

https://indicators.vitalsigns.org/map?layers=%5B%5D&zoom=4


Better Data. Better Decisions. 
For People, Nature, Agriculture.
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Vital Signs is led by Conservation International (CI). The national implementing partners are the 
Tanzania Forest Conservation Group (TFCG), the Ministry of Environment and Natural Resources 
in Kenya, the Africa Innovations Institute (AfrII) in Uganda, and the Wildlife Conservation Society 
(WCS) in Rwanda. 

www.vitalsigns.org

OUR PARTNERS AND FUNDERS

http://vitalsigns.org/



