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Demonstration 

of how 

technology 

can ‘change 

the game’ 
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Macroscope in the 

redwoods 
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photosynthetically 

active solar 

radiation (PAR) 



© NERC All rights reserved 

• Sap flow through a tree varies over time, in response to humidity, air temperature, 

and PAR 

• Effect of microclimatic gradients on the sap flow rate 

• Understanding of carbon and water exchange within a forest ecosystem 

 

A revolution in ecology and environment… 
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The subsurface is the 

environment too….. 
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Greater compute 

Better imaging 

Cheaper sensors 

AUVs 

UAVs 

Sattelites 

Technological driving forces in geoscience 

Better telemetry 
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Societal geoscience questions.. 

Flooding 

Landslides 

Decommissioning 
Earthquakes 

Shale gas 

City infrastructure 
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Technology in action 
 

ESIOS Earth Observatory 
 

•Observe the effects of subsurface 

energy on the subsurface environment 

 

•Test and experiment with new 

technology 

 

•All data free and real time 

 

£31 million approved last week  
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Shale gas 

Groundwater contamination? 

Combined shale/geothermal?  

Microwave fracking? 

 

CAES 

Best rocks to do this? 
CCS 

Injectivity 

Biological interactions 

Gas storage 

Salt heterogeneity 

Cavern construction 

Hydrogen storage 

Geothermal 

Tight sandstones hot water 

 

 

ESIOS Earth Observatory: questions in subsurface energy 
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Technology 

3D geological 

mapping 

Advances in 

GIS 

Advances in 

digital 

cartography 

Advances in 

computing and 

data storage 

Advances in 

visualisation 

Advances in 

sensors, UAVs, 

AUVs, satellites 

Societal 

Public 

assurance 

Liability and 

insurance 

Regulation and 

compliance 

4D and  

Simulation  

Planning 

Analysis 

Geological 

dynamic 

information 
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Conclusions 
Technology will enable… 

Sensing the subsurface better 

3D to 4D 

Static to 

dynamic 

Geoscience  

game changer 


