
Land use area of existing gas and oil well heads and pads in 
California, not including storage, refining, pipelines, and power plants. 
227,278 well locations shown on the map (each well at 8,000 m2)

Solar Electricity (1,184 km2)
photovoltaic panels over this much area would 
supply an expanded electricity consumption* 

Solar Fuels (1,184 km2)
photoelectrochemical (PEC) hydrogen 
production solar chemical, and algae biofuels

Wind Power (987 km2)
public transit and electric vehicles

Wave, tidal, run-of-the-river (592 km2)
public transit and electric vehicles 

Areas of high 
population 
density 
(cities, towns, 
and suburbs)

the four squares to the 

right are also shown 

distributed on the map 

by county relative to 

consumption 

Below: the land use requirement to 
replace all forms of power in California 
with 100% renewable energy
includes residential, commercial, industrial, 
transportation (all electricity, fuel, and heat)

SURFACE AREA REQUIRED TO POWERSURFACE AREA REQUIRED TO POWER

California has enacted an ambitious carbon reduction 
policy to bring emissions down to 40% below 1990 levels 
by the year 2030. We decided to take a look at what the land 
use impact of energy has been on California in the past, and 
what a real shift to a 100% renewable energy infrastructure 
might look like.

The surface area of solar panels required to match all of 
California’s Btu and kWh consumption will be large, but it is 
certainly possible. Much of the infrastructure can be located 
within our cities—the lavender areas on the map—on 
rooftops and through creative and community-owned 
applications in public spaces. The rest could easily be 
located in the places that have already been disturbed by oil 
and gas extraction—the dark dots on the map.

with zero carbon emissions  
and 100% renewable energy

http://landartgenerator.org

State of California Total CO2 Emissions by Year

this is going to require 
some serious investment in 

infrastructure and energy 
demand reductions!
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Sources and Figures
California Emissions: California Environmental Protection Agency Air Resources Board:
https://www.arb.ca.gov/cc/inventory/data/data.htm

Energy Consumption and Production: U.S. Energy Information Administration (EIA): http://www.eia.gov/

County Consumption Data:  California Energy Consumption Data Management System:
http://ecdms.energy.ca.gov/elecbycounty.aspx

Wellhead Data:  California Department of Conservation: 
http://www.conservation.ca.gov/dog/maps/Pages/GISMapping2.aspx

Numbers:  total consumption in 2014 = 2231 TWh (7620 trillion Btu); total consumption post decarbonization = 
1420 TWh (4850 trillion Btu); solar production estimated at 360 kWh/m2/year based on surface insolation of 5.5 
kWh/m2/day and PV conversion efficiency of 18%. This is aligned with the conclusions of the 2015 MIT study, 
The Future of Solar Energy: http://energy.mit.edu/wp-content/uploads/2015/05/MITEI-The-Future-of-Solar-Energy.pdf. 
Wind production can be more easily shared with agricultural land uses, but is also estimated at the same 
360 kWh/m2/year density. Data used can be found at http://landartgenerator.org/californiainfographicdata.xlsx.

California is already a relatively green 

state, with average household electricity 

consumption of 6.9 MWh per year (40% 

below the US average), and a renewable 

energy capacity of 11.5% of electricity 

production (mostly hydropower).

CALIFORNIA  CALIFORNIA  

electrical consumption is 
estimated to increase four 
times as fossil fuels are 
replaced with electricity in 
the transportation sector and 
in heating applications.
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