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Balancing needs at all levels

• Commodity production is one of the greatest 
drivers of global biodiversity loss

• Yet loss of ecosystems brings with it the loss 
of key services

• Understanding dimensions and drivers of loss 
may be crucial to maintaining key services



Ecological and conservation redlines
• Redlines and pathways
Based on high resolution data we can green 
development planning to balance service 
provision with need
• Greening development planning
• Identifying different impacts and sensitivities 

on major development initiatives
• Zoning and holistic planning



Exploring synergies between biodiversity and carbon across scales

Target setting

Complementarities 
between conventions 
can exist but must 
be treated with 
caution

Multiple methods 
will be needed  

Zhu L., Hughes, A.C.*, Zhao, X.Q., Zhou, L.J, Ma, K.P., Shen, X.L., Li, S., Liu., M.Z, Watson, J. (2021). Regional scalable priorities for national biodiversity and carbon 
conservation planning in Asia. Science Advances



Landscape scale solutions

• Whilst some services are well acknowledged, 
others are frequently overlooked

• Maintaining functional ecosystems may be 
contingent on spatially explicit understanding 
of service provision



Setting targets
• Setting targets can be very challenging, especially as 

we are often unaware of the biases which can pervade 
data

• Developing mechanisms to identify biases, and then 
develop new methods which better assay diversity even 
in data poor groups may be essential to enabling 
effective targets for monitoring and further research in 
such groups

• Here we use bees, as a major pollinator group crucial 
for food security to showcase a method for assessing 
biases and developing accurate maps of species 
diversity

Orr, M.C., Hughes A. C. *, Chesters, D., Pickering, J., Zhu, C.D., Ascher, J. S. (2020) Global patterns of bee 
distribution. Current Biology. https://doi.org/10.1016/j.cub.2020.10.053



Pollination service provision

• More robust and 
diverse networks 
when closer to 
forests

• Natural ecosystems 
provide valuable 
services in 
agricultural systems



Services and value
• Ecosystem services and Payment for 

ecosystem services provides another means to 
prioritise systems and obtain funds to protect 
them

New database with over 5000 bat-plant interactions used to model service provision and interactions
Garibaldi, L. A., Oddi, F. J., Miguez, F. E., Bartomeus, I., Orr, M. C., Jobbágy, E. G.,Hughes., A.C ... & Abramson, G. (2020). 
Working landscapes need at least 20% native habitat. Conservation Letters, e12773.



Mapping neglected services

Mapping 
services in soil 
ecosystems

Such analysis 
can be used for 
services and 
disservices



Translating science to policy landscape 
wide

• Mapping services and understanding drivers can 
influence how we manage ecosystems

• Collating data to enable better models can provide 
new insights into ecosystem function and service 
provision

• Integration of data across scales can allow more 
sensitive insights into policy applications at all 
scales

• Site and service specific frameworks can be 
developed to provide the basis for management



Converting data into policy

• Mapping priorities depend on data, but even 
satisfying basic requirements can be 
challenging

• However, understanding patterns and 
disaggregating data bias and pattern is critical

Drivers differ by 
region, but tree cover 
and NPP is almost 
universally good



Converting data into policy
• Scalable tools-BCVI



Targeting policy to provide services

• Effective policy relies on accurate data
• Nature based solutions have huge potential, 

but need a clear scientific basis
• Failure to appreciate this means solutions may 

be short-term and ineffective, for example 
death of trees used in some interventions



Translating science to policy landscape 
wide

• Analysis can provide a basis for valuing these systems and 
provide a means for targeted intervention and management

• However better data is needed to provide better targets and 
enable effective monitoring

• Basic metrics, such as treating monocultures and native 
forests as equal can undermine our ability to develop 
effective policy

• Additional services like reduced risk of zoonotic spillover
are hard to quantify

• Restoration and reforestation must include native species 
and may also require understanding key interactions 
including soil and pollinators
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Understanding our footprint

Need to use more 
holistic measures 
of degradation

• This map represents a new 
footprint map for 2018

• It removes rivers, but 
includes dams, and mine 
sites

• Areas can then be targeted 
for protection or restoration 
as needed
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