
Kerbal Space Program (KSP) is a popular space-flight simulation 

video game that has been used as a creative sandbox to promote and 

teach STEM concepts (Manley, 2016). 

This poster details the work behind the Kerbal Weather Project, a 

groundbreaking weather and climate mod for KSP. In KWP, weather 

and climate data from a global circulation model were incorporated 

into KSP gameplay through a C# plugin. More information about 

the mod, available on GitHub and SpaceDock, is provided on the 

KSP forum release page and on the official mod webpage.
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Learning Atmospheric Science with MPAS and Kerbal Space Program

Results

MPAS was run for six-years (1st year: spin-up) at a resolution of 2 x 

2 deg. Kerbin is the home world of the game’s main protagonists: the 

Kerbals! Fortunately, Kerbin’s atmosphere has the same chemical 

composition as Earth’s

In MPAS, terrain and biome data from KSP were used to classify 

land use, vegetation type, green fraction, etc.

In addition to land surface modifications, several changes to MPAS 

were made to enable more realistic simulations of Kerbin's 

atmosphere. These changes are listed below:

1.Axial obliquity was set to zero.

2.Orbital eccentricity was set to zero.

3.The solar constant was set to 1360 W/m2

4.The day length was set to 6 hours (21600 s)

5. The Coriolis parameter was multiplied by 4.

A climatology of Kerbin was developed by averaging the results of 

the five-year MPAS simulation, by the hour. A second Earth-

Like simulation was performed which kept Kerbin's terrain and land 

use characteristics but utilized Earth’s orbital parameters. 

Results from the first (Kerbin-Like) simulation were incorporated 

into the game via KWP. The hourly climatology allows players to 

experience diurnal and spatial variations in atmospheric conditions 

Alternatively, weather time series, extracted at select launch sites, 

allow players to experience dynamic weather conditions.

Kerbin weather and climate analyses were produced using the Model 

for Prediction Across Scale (MPAS; Skamarock et al., 2012).

Weather Analysis at Kerbal Space Center (KSC)

Climatology of Kerbin

• Larger equator to pole gradient in Kerbin-like simulation (Kaspi and 

Showman, 2015; Komacek and Abbot, 2019)

• Average near-surface temperature at the equator is colder in Kerbin-like

simulation (6-h day).

• Bifurcation of jet with faster rotation rate (Kaspi and Showman, 2015).

• The jet strength is stronger over the N.H., in the Kerbin-Like simulation. 

The temperature gradient is greater between the equator and the North 

Pole than between the equator and the South Pole as the N.H. has more 

landmass. 

1-year Meteogram 

• Lack of variability in temperature at the KSC is a consequence of latitude, 

proximity to water, day length, and limited model resolution.

• Throughout most of the year, the wind direction remained northwesterly 

(onshore)

Early Morning Sounding (02 UT).

• Low level cumulus (~875 hPa) and cirrus clouds present (~250 hPa).

• Northeasterly trades within the boundary layer (lowest 3-km ASL).

• Tropopause at ~75 hPa above which wind shifts to easterly.

KSC

KWP was developed as a tool for players and educators to learn 

about atmospheric science in an experiential way. With weather 

incorporated into the game, the potential is there for players to learn 

about concepts such as the layers of the atmosphere, the jet stream, 

diurnal temperature variations, sea breezes, etc. Future work will 

incorporate KWP into satellite science allowing players to emulate 

real-world weather and climate science missions like GPM.

Taking a Sounding at 

the KSC: Ker-balloon 

launching from KSC 

with temperature and 

pressure sensors. 

Kerbal research aircraft 

sampling the jet stream.

Satellite monitoring of  

Kerbin’s Climate
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