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A decison tree ajgorithm {or surface {reeze
/ thaw classificaton using SSM / |

JIN Rui LIXi CHE Tao

Cold and Arid Reg€ ons Envirormenta | and Engineering Research Institite CAS$ (Gansu Lanzpu 730009 China

Ab straC:t A decispn tree algoritin was developed © clssify the freezes thaw status of he surface 0] based on he cluster
analysis of sanples such as frozen 0i] thawed s0j| desertand snow apng8w jthm jcrowave an jsspn and scatterpg characteristics of
the frozen, hawed s0i] The algoritim nclded five SM/ I channels (19V 19H 22V 37V 85V) and three cruca] indices
mncuding scattering indeg( 37GHz vertica] polarization brghmness ttmperature and 19 GHz Polarizaton differenqe and 1ok into
consjderation the scatterng effectof desertand Precipitation
‘The pureness o f samPles is essentia] t0 the analysis of he m icrow ave hrghthess tamperaure Chamcteristiqs whch is Pror to
deciding he hresholds of each node of the decison tree W e have selected four types ofsemp]qs including frozen soi] thaw ed soﬂ
desertand snow The frozen 0] has some ecia|m crowave emission and scattering characteristics different from e hawed S04
DO lbwer themodynam ic tmperauure and brhmness emperaturg @ higheremissivity (® stonger volune scattering  and the
brihtness mperature decreased w i increasing frequency The threshold of each node of the decispon tree can he detem ined by
using cluster analysis of hree vita] indices and calcujating he average and standay| differences of each type and each index
Thegq an_dePth s0i] emperature on the Q nghaiTibetan Plateau ohserved bY So i]M ojsture and Ten Perature M easuring Sy stan of
GEW EX_Coord hated Enhanced ()bserv ng Per'pd were used 10 validat the classification resu]ts The to] accuracy can reach ahout
87%. A maprity of m isclassification occurred near the freezn€ point of soi’l about40% and73% of the m pclassifed cases
appeare] when the surface 0] tenperature is heween — 5—q 5C and —2 0—2. 0°C’ respectively Furhemore the
m jsclassification majn]y occumed during the transiton perod bew eean wam and cold seasons namely APrilMay and Sétmhber
October Based on his decision tree amap of he nunher of frozen days during Oct 2002 © SeP 2003 it Chiha was produced by
composingg days classification results due t0 the swvath covera8e of SQVI; ] The acauracy assessnent for pixes with more hanyjg
frozen days ( less than15 meanng he short tine frozen 0i]ywas carrie] outw ih the regons of Pemafrost and seasonally fozen
ground inmap of geocryopgica] regpnalizatpn and clssification n Chia as reference da@ (Zhou etal, 2000) and he tota]
classification accuracy w asgq. 66%4, while the Kappa coefficient wasg), 5%. The boundary hew een frozen and thawed soij| was
w e]] consistentw it he southem Jinitof seasonally frozen groung
A long tine serges surface frozen, thaved dataset can he produced using this decison tree which may provie ndicatng
informaton for regiona] clinate change sudies re€pna] and 8loha] scale carhon cyclemodels hydr pg&ic mode] and Jand surface
mode] so on

Key words SM/,, brightness tmperaure surface frozen, thawegd decision tree



