
CASE: DEGRADATION AND AG INVESTMENT 
Vital Signs data can show where farmers are getting the most benefit from healthy 
ecosystems and where those ecosystems services might need to be restored. The Vital 
Signs landscape in Rwanda with the highest return on investment in agriculture was also 
the area with the least indication of land degradation, while conversely, the landscape 
with the least return on agricultural investment showed stronger indication of 
degradation. For this analysis, we used decrease in primary productivity independent of 
rainfall, as determined from timeseries satellite data, as an indicator of degradation. 
Agricultural ROI is defined in terms of the total annual value of a farmers agricultural 
production - livestock, field crops, permanent crops, and byproducts - divided by the total 
cost of all inputs. 

VITAL SIGNS DESIGN 

MONITORING AGRICULTURE, THE ENVIRONMENT AND HUMAN WELL-BEING 

LEARN MORE 
• indicators.vitalsigns.org for spatial visualizations of various indicators 
•  vitalsigns.org/get-data for raw field data, codebooks, satellite 

imagery, and weather station observations 
• vitalsigns.org/blog for analyses and updates on the project 

THE PROBLEM 
• Agriculture is the most important sector in Africa accounting for 65% of Africa’s 

workforce and 32% of the continent’s GDP. In some countries more than 50% of GDP. 
• Agricultural landscapes are the single most important solution space for achieving the 

SDGs. 
• African agriculture is diverse and complex – needs site specific solutions.  
• We need the data at that site level to get the solutions right 

THE SOLUTION: VITAL SIGNS 
• The Vital Signs monitoring system collects and integrates data using standardized 

protocols and methods including household surveys, vegetation plot measurements, and 
remote sensing.  

• The data analyzed together aims to communicate the importance of ecosystem services 
for small holder agriculture and the complex trade-offs between agriculture, ecosystems 
and human wellbeing.  

• The goal is to ensure that agricultural development does not undermine conservation 
and ecosystem services critical to human well-being. 

 

QUESTIONS VITAL SIGNS CAN ANSWER 
• What interventions will increase the resilience of agricultural production to climate 

variability and shocks? 
• Which ecosystems (and where) should we conserve to ensure that agricultural 

production can be sustained? 
• Where should agriculture be intensified to maximize yields while sustaining healthy 

ecosystem 
• Does agricultural commercialization enhance nutrition and food security and promote 

equitable economic growth? 
• What role does nature play in supporting and improving livelihoods? 
• What areas have enough water to meet the demand for human and agricultural use, 

and where are the biggest gaps? 
• Which agricultural practices are most significantly associated with land degradation? 
• What is the sustainability of agricultural systems across different criteria including 

profitability, yields food security (peoples’ access and quality of the food), human 
health and economic and social well being? 

HOUSEHOLD PLOT LANDSCAPE NATION GLOBE 

INTEGRATING AND AMPLIFYING 
Vital Signs soil samples are analyzed by ICRAF in Nairobi, giving over a 100 different 
measures of soil micro and macro nutrients., as well as pH, particle size, and other 
measures.  These analyzed samples have been combined with thousands of soil samples 
from throughout the continent to generate spatial predictions of soil macro and micro 
nutrients throught africa.  The predictions were generated using an enseble of random 
forest and gradient boosting techniques with spatial co-variates largely sourced from 
remotely sensed data.  Cross validation showed that N, P, K, Ca, Mg, Na, Al, Cu, Fe, Mn, Zn 
were all modeled with significance, and only S, P, and B proved difficult to model.  These 
maps could assist policymakers in estimating grain yields and yield gaps across Africa. 
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42% degraded: farmers 
get $4 for every $1 
spent on Agriculture. 

CASE: YIELD RESILIENCE TO DROUGHTS 
Vital Signs data can help inform policymakers and governments on how to best support 
farmers to improve the resilience of their yields during drought years.  Across each Vital 
Signs country, we determined the rainfall anomaly for that household’s most recent 
growing season using the Standardized Precipitation Index (SPI).  We then combined this 
data from our household surveys on farming practices and yields and tested several 
factors that would be hypothesized to improve yields during dry years, including fertilizer 
use, pesticide use, irrigation, improved seeds, as well as whether farmers had access to 
extension services.  We found two factors significantly improved yields, even during dry 
years – improved seeds and access to extension services.  A similar analysis conducted 
with data from the Tanzania LSMS – ISA also found that extension services are critical to 
increasing yield resilience. 

 

2.6% degraded: 
farmers get $34 for 
every $1 spent. 
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