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MYSTIC/ libRadtran

Overview
MYSTIC(Monte carlo code for the phYSicallycorrect Tracing of photons In Cloudy atmospheres) is a forward
tracing Monte Carlocode,capableof radiativetransfercalculationsin three-dimensionalatmospheres.Themodel
which has been developedas a solverfor the freely availableuvspec/libRadtranand TUVpackagesis capableof
handling three-dimensionalclouds,inhomogeneoussurfacealbedo,and topography. Any simplifyingassumptions
have been avoided. The accuracyof MYSTIChas been demonstrated by comparisonwith the one-dimensional
DISORT code and with other three-dimensionalsolversduring the I3RC(intercomparisonof 3D radiation codes)
campaign,where deviationsof much lessthan 1% were found for well-de�ned conditions.

ThelibRadtran(libraryfor Radiativetransfer)packagehasbeendevelopedand continuouslyextendedsince1993.
The aim is to provide a versatile, �exible, and user-friendly interface for different radiative transfer solversto
allow the calculation of various radiation quantities for given input conditions. libRadtran is freely availableat
http://www .libradtran.org .

Structur ed Terrain
Tromsø, Norway, is sur-
rounded by open wa-
ter all the year round,
while the nearby moun-
tainous areas are snow
covered large parts of
the year. The lower plot
shows the enhancement
of the down-welling irra-
diance at 320 nm due
to the presenceof snow
on the land surface(snow
albedo was set to 0.8).
A 3D radiative transfer
model is de�nitely re-
quired to calculatethe lo-
cal radiation �eld at the
island of Tromsø [Kylling
et al., 2000].

MYSTICFeatures

Status�

Forward photon tracing in plane-
parallel geometrywithout any sim-
plifying assumptions�

Three-dimensionalclouds,topogra-
phy, and inhomogeneoussurface
albedo�

Background atmosphere: Rayleigh
scattering, aerosol scattering and
absorption,molecularabsorption�

RTE solver adapted to libRadtran
(http://www .libradtran.org) and
TUV(http://acd.ucar .edu/UV/)

Current developments
�

Thermal radiation�

Documentation

libRadtran Features

Status�

Spectral irradiance, actinic �ux,
and radiances in the ultravio-
let/visible�

Correlated-k for integrated short-
waveand longwavequantities and
satellite radiances�

User-friendly interface to differ-
ent RTE solvers(MYSTIC, disort,
sdisort, twostr, PolRadtran)�

Compilesand runs on variousUNIX
platforms and Windows95/98/NT

Current developments:�

Polarization�

Improvedtreatment of ice and wa-
ter clouds�

Documentation

Inhomogeneous clouds

Solar zenith angle 50 � ; vertical cloud optical thick-
ness:t cld �

50; no background atmosphere.

Plane-parallel appr oximation (PPA):
(1D calculationfor averagecloud properties)
AveragetransmittanceTPP�

0 � 5 	 t cld 


= 0.234

Independent pixel appr oximation (IPA):
(Averageof 1D calculations)
T IPA �
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= 0.558

3D calculation parallel incidence:T = 0.362
diagonal incidence:T = 0.373

I3RC- Inter comparison of
3D Radiation Codes

MYSTICsuccessfullypar-
ticipated in the Intercom-
parison of 3D radiation
codes (I3RC). The �g-
ure shows one of the
cases,a 2D stratus cloud
(Top); the simulatedtrans-
mittance and nadir re-
�ectance �elds (Middle);
and the comparison of
the area-averaged trans-
mittance calculated by
the participating codes
(Bottom). Note that six
of the models, includ-
ing MYSTIC,agree within
0.1%. For more details

visit http://climate.gsfc.nasa.gov/I3RC/.
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