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Scanning Multichannel Microwave Radiometer (SMMR) snow depth data -
(NASA) over the Eurasian continent is analyzed from November 1978
through August 1987 to examine the relationship between snow cover
extent and snow mass. Results are as follows: 1) When snow cover begins
to increase, both snow cover extent and snow mass increase. Then around
December, increase of snow cover extent slows down while snow mass
keeps increasing until February when it reaches to its maximum. When
snow cover decreases, both snow cover extent and snow mass decrease. 2)
The seasonal variation of snow mass shows that the decreasing rate is
much larger than the increasing rate. Enormous melting takes place
during April in the western part of the Eurasian continent, and during
May in the eastern part. 1In the northeastern part, though the snow mass
decrease is not large, rapid decrease in snow cover extent is found in
June. 3) The latitudinal distribution of snow cover extent shows that
the establishment of snow cover starts from the northeast of the conti-
nent and then moves toward the southwest, and the disappearance of snow
cover starts from the southwest and then moves toward the northeast.
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REVPARKCKRBETHEER, x5 YORBLEGECEDEYZA-—VED0HOHEGEREDL I T,
FEHEMIEBELS P S5HM S TWI (Blanford, 1884,73 &) ALHENOANIT X IR0 BKE R
DF— 7 B1IG6ENALIRERS W, BHCHERELARSOBHBBIERICETES LS K
3¢, LEBSORBEFATIESRENICHEA 72 (Kukla and Kukla, 1974 Eh), & KHIEF
— BRI, LR TOTRICERTERN TV L2 -5 Y TRKEORSICHET 2RI Ha
hn and Shukla (1976)Sick »T #H 1 ML cHE L, Blanford SORMNERMIC ORI S
htco TDH2—5 vy TAEOEBEML CNMOBRBERT -2 2AVWAELORTHITON,
MOrORXOALHHESERKL, £PoFORBERIVIEUROARICHEZEL S ERENY
5 M IT 7T - 72 (Morinaga and Yasunari, 1987, Kodera and Chiba, 1989), ¥/, ®F NVic L B
BEHhroR, BSOMMBKCL-> THBENZIIEKRKABEFLUBORK[CDPUADPSNEEEZRIES
C EMNIEH X (Yeh et al., Barnett et al., 1987, Yasunari et al., 1991), S 7~
FHREEAT, THEAIENELAKRIXENDROAEENE K3 ILX %o LA LNOAAD T
RBLUFRATE»SEBONIORRBOEREROA T, WESEPKBBAPTH %, a5
COF— I RBEERLHPABEEOBEVELNP, ZO0LVWHEBAKRAERBREZFULLVIRX
= SR

PWIBEDIARIT b EFohi- ALBENinbus-TiIRER Ehic <4 7 o G E (SMMR) 0 B Ul
b oiEEEh-BESET — 7 (Chang, 1986)13, KBAPEOEBERLALERT B &ML,
LLEROAELOESOHOERELTRAEBONTVWIRBEOLDTH 3, HEOBROHEHME
ELTRBEN - KXENIE, $LKARCHSREREORMA» S bHEART — 2 TH 5 ¥,
F— S DRREDCH>TWK > OHBEANS Y, FTLXBRNCHAVSATVWIRBETS 5, F
ZoRETERMPIAR OMRIEK%E U TNASADA.T.C. Chang K 5 7 — 7 2R LTS 5 » Feo

SEBAF -2 2HAVT, 2 -5 vy TARLORSOGREBOMGEEXHS L IZTSHNTHR
1 % 1T » foo
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2.1 7HHITYX A

24 70O BNEL SHBEEMEE S 553, Chang (1986), Chang S (1987)IKEE L W,
YA OBREBEOBBEREAEZIBIESNEL, BERCLI-TRBIZEETCHEST2ESRL
TWl, MED=4 7 vliiflicl}, RETONHLEHRSEHESKH IS4 7 oikomEER
2, ZEDFE, WEHI»PSOA /7o BRSRTFICI->THILENLE Y, BSEHRIILAES
427 aEZ2E LW (Hallikainen and Jolma, 1986), A 5D =4 /7 0o RS/
BsEHBeRLTREEN307T, TOoORREARIW I LEMEREENE CLick->THE
DIREEHMB CENTE D, BBEHNFLIZZIANVF—0HAB R —HWEORGHLSHESL
30 . EDHE, 376Hz (K F0.8cn) O LEMEMH TR, BHFLLIIBEALERBREORR
Thy, IDEVEEOBRHEA VWL LHEDHBERSC I LETELZLBEBRHEL»SKRD
S5hTW3, "{/\n Tl 1 .

<4 7 o HOBNBEEMERE T cR&nd, R1d<47 ok oRkENOMERE &L HS
KEDOMEZEDOHEMZEZRT (Chang, 1986)o Kunzi et al. (1982) % Nimbus-7 O SMMRAI O 7 & I
Yy X A%k, 3TGHIE1BCHIOMERFEOELHMSKkRONEMEOBIBA D 53K 7co Chang et a
1. (1982) X 1978-19F DKl H + 5, dtkIrv—tr - Fr—vr, 7524, dRVMOFEF TN
2BHAL, BEESDIOPVTLUTOERREE 120 '

SD=1. 59 x (T18F — T3TH) cm

CCT TI8H & T3TH BENEN 18GHz & 37GHz DKEREF v+ A VOREREERT (K
2,CMM,NM)O;@Kﬁﬁggﬁ%mmyméﬁﬁbf.Zbbﬁﬁ@hfﬁébt6@
TH 52, I obh b3 I0RATR I mlEORTFcRARTER L, £/, HWZiL1. 5cnll
L2886/ EHn LERSN B,

2.2 F—OME

F— s ORI ITSENA D S18TESHETOI06N A TH B0 F— 2 15 HS & IR OB
KEERLAHOSHRMB1 HDARPHIEEBEATWE, F— 2 OREEIL 18GHIL 3TGHID F
vy A UDBENEFN 60x60 km & 30x30 km T, HTHKIE 0.5° x 0.5° O Y o FORHRTE
X 3 ‘

.3 F—s5 ok
BEHoEHMSRENMH WADIE, 1HFPEETN BRI, HE W, RSoBELKH
BEMICEES-THYD, BRBEBETRUE VW, > TSWMROBBREF— s 2 ELL RT3
fedicid, MRHEHORSY, MEEEHL SREEE2RDZ7AVITY X sV [THHIR]
BMEBEOWKE (FE=0.3Mg/n3, KE=0.3cn) EENLURLT->TVIH»EMILENS S, WM
ZEORBEEBEEECELIBBLO VT, UTo EBNPohicEshTW 3, '
DBRFHEEAEOHOTHBE I LESHF P SOBPBRLT 2, BEWDH/ ~k~ D
RO H O VEEZ QM Ic & & 5 (Chang, 1986)0 & > TEBid =4 2 vk B0 T B/
13, )

DVDESHPOOBMHPBSHFIRL-> THIASNTREXTICETS0T, HHERB SR FORE S
WM HRET %0 TR AEVBEYSI 7ol E22HETZ0T, MEREMN/NES L5 (Fos
ter et al.,1984),
NILEROBESHRIZSMMROBRAE TR, {LOBEF — % (. NOAA/NESDIS) it <xTH 5 %/h

XV, CAHBUREE TR A 7 o BHBEASRET A C LB BEICET 5% B, Senbl
TORES: [BEH1D | EBRWEDTH S (Chang, 1986)0



DEBELRBE LA IGFHBHIEC(0.9-0.95), HELTVRWE - fo b 8 s s
W (>0.70) (Chang, 1986),
DHREOLRBLTVWI2HERHSOMERELED 2, AP SORHRTORSOMED
MBEMA BME NS5 5 (Foster et al., 1984), '
DEMEcRMEOBEMB A 7o IcBEELS X 5{HB A5 3 (Chang, 1986)o (7F#
L, 3BT BROATVREN),

FROXIEARF— S CBELTREIFTIETREEANS 255, AL TR Chang(1986) 5D 7 L I
YZLA2HWERBSES -7 %2H0WT, FE20.Mg/n® ELTREELXHSRCBRELTH S
T % 1T » T2o

3. 2a—-5v7ABLBYIBRSEHRLHBSEOME

K3iwa=5s7KERAKOREHER (NOAMESHMR) EHER (SWR) OB HL(LE R o HEH
o1 2 AcRIFEEvRERARMEERT2AE MR LT, REMIX2 A% il
MUEIF 3, Chiz, MBSAEHR 1 2ATREAERKIEL, ThUBOBIRIEEHNa S
BORESETHLHEELLN B,

K4ida—5 v 7ABRL2AOHRTHEREMTHOMERRT, RO oHFRAEEST (1-9: 1-
9H, 0:10H, N:11H, D:12f) o KD SR h P CHESHMYT 3 L'51t, REERLRSH
bbbttt 2, HERXLCUBBSREINBARKET 2, £k, EroFRLIPTITHSEBRDT
Hicid, BMEAHEOLHSH L CHL T I EVWSHEIE b ENDI B, COBE, MAE
BLREBCTOERRLI2A0LEN4A LY, 1 1AOEMNSAIDREVLEVS T EXD 2,
—%, ALRSHERCLBB4AOEN1 1AL, 2H0EN1 2 LD KREV, BEMSEL
2AE12A%PKk, 2—5vTAELOGHORZBOHESHEREFNILLE - TH B LR
56 DEIILIB, BAMIRL 2 Hicid15-65.5N TL5CME ey LT, 2 A TIik7.5-10.5CM
EBVDOHNbDd B, EHEE (65.5-80N) TREMNNEL, 1 2HIL5-10.5enkDicfL T, 2
HITi310.5-12cm& 72 » TW 3,

2—-5vTAKELORSROAMES 3D >OREWTEII>WTL0-6H D 9 7 A ERRIT
2fFoto 5§ DDEEY (a:52.5-57.5E, b:63-68E, c:75-80E, d:100-105E, e:125-130E, =
Zh25-80N) X, REEHIRE(MENCE—-LRBEICERBLTEAL, BT (a-e) i3
ZoWMMT 31 0P 52 A0RBBOBREATERY, WElll(a-c) TREMMBEAMML TWL
oLt Hil(de)TH, 12ALUBEMBNNECLEZILVIRVNS 2, K8 (a-e)iRK
7T (a-e) LEEIBEY, HEORBLT 22856 HRPVWTRLEDDTH S, K7 EHRBE,
BRSEoRD RN AR EMNbh B, KEOHENTIRA4 AR, HMTIRS
BREBOBMEHREIENDDP B, BUIERDRVWYE, SHIBESERoK/IY6 B icEl
Wich 5N b, '

ARy PTHETR, MSOMRLCLBICLAMABRILBILNZ, COl &}, CO
MBFOEOHEESTERERIFE(CE - ELUROKRKKICKEREE L KRIT S (Morinag and Yasunari, 198
7, Kodera and Chiba, 1980)HTH 2L EAON B, K8 (a -c)REBic@bhiXI O
BOBEEST 2R T (Krenke and Loktionova, 19890 A2 B EXH L bD) , BAZSEROMA
BELATO S, K8 (a-c) TEMOMENBETVIMERL L —HLTWED N Db
%,

RoUMBOMBOFHLE LO5 >OBREHCOVTRY, MENIMTHE B VIE» 2 0R
KEOIE» SHAELEIC, MENHASORME»SIHICEETT 3, TORERTOHE
WMEEILERTESHEERTE YV,
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Nfck e, F-s0BRRICMTIEBEIRE WV, .
SMMROD 7 — 7 REMICEEE L7~ THHH, BERIBYHPLHEBEILL-TE5E5TH 5,
2ETR, SFXFINHSORBERI-THEBENREZILERIVEEHNL o Chang
(1986) DTNV T Y TAREBTHEREONEVHESEHBIRLTVWEY, ZOL5SHNHOES I,
MOoNAFRHEMBILAFELEVI LRBREI LBV, o THRBIEHELEHRL S
tdicld, SEHERLALTNVT Y XLADHRBULETHEILBbh 2, 2D0LHDICIIBE (&
KB, EHOESWV, HE KEOHELY) ofHGRKR (EHoRkEx2EL 2L, SEMHESE
BBCLIDbRRERDPOHTTESLILHNACENTE L), BHEMEREOME,
EEOToOME - #4 - HMEORENREHoORERFCELIHRERLOMAMNSRO - &
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Fig.1 Calculated brightness temperatures versus snow
vater equivalent for five SMMR frequencies with
horizontal polarization and 50° incidence angle

(Chang, 1986).

Fig. 3 Seasonal Variation of snow cover extent and volur
snow cover extent(NOAA)
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Fig. 4 Relation between snow cover extent and
snow vater equivalent.

" (Morinaga and Igarashi, 1991)
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Fig. 2 Brightness temperature differences
( Tiew = Tavn ) vs. snow depth
(Chang, 1986).
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