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Abstract: Same as with quantitative precipitation forecast (QPF), snowfall depth forecasting is one impor-
tant operation of weather forecasting in winter, and the relationship between snowfall depth and precipita-
tion which is called snow-to-liquid ratio (SLLR) abroad is an important parameter required to forecast snow-
fall depth. In this paper, the main research progresses in variations of SLR and its impact factors at home
and aboard in recent decades are reviewed, and the SLR forecast techniques and methods are summarized
and compared. Studies indicate that SLLR changes obviously in temporal scale, and has seasonal and spatial
distribution differences. Air temperature and relative humidity are the two most important meteorological
factors affecting SLR. In addition, other meteorological factors such as pressure, vertical motion, surface
wind, snowfall weight, solar radiation and snow melting also affect SLR in different degrees. With the de-
velopment of prediction technology, the methods of SLLR forecasting can be summarized as three catego-
ries, including climatological, statistical and physical methods. The climatological method is too simple,

the application of new statistical methods could improve the prediction ability of SLR, but this method still
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cannot get rid of the inherent deficiencies of statistics, Comparatively, the method based on the numerical

model for predicting instantaneous SLR fits the developing trend toward refinement in snowfall depth fore-

cast in future. At present, observation data of snowfall depth are less and the observation frequency is low

in China, thus it is important to effectively carry out the surface snowfall and sounding observation dense-

ly, and solve the problem of lack of observation data in the research of SLLR. Besides, based on the opera-

tional numerical weather prediction model exploring the influence mechanism of meteorological factors on

SLR and establishing the forecast operation system suitable for winter snowfall are the developing trend in

China.

Key words: snowfall depth, snow-to-liquid ratio, variation characteristics, impact factors, forecasting

5l

hfll

SRS R R E A T FERKEERAZ — TEME
T R b b B S T R AR 2 45 5 iE 0s
B POl AR AN B AR T Ok A R R BE AN A 5
Wi 3 H AR 36 02 5 I R 3 BOR B - (4L
420135 %A %, 2012) , R, B A B RA
PR AR S Rz — o FEK & TR 2K 0
TR SCEEAT N A 75 W 2 A 1 25K L BRI
B 5V AR A B 3 55 32 3l S R IR IE AN 1Y L 38
T S — D MIE RS AT BRI B IR B . PRSI
Fig DN TR 25 ik v 1) 1 TG 14 55 R 28401 2R T 7 /K - TiT B AR
R SLPRUREE A em, TR B[S R A 3R
AT BT B 0 — J2 [ A 8 5 ) o AR5 3 T 1) 3t T 1Y
MHRE R RE, BT RSB Z R ES
o R R TR R 1 R AR (U D 55, 2001 CRARH
UL G223, 1994) o [RGB 5 R BE 5 X B I
BONWH I R SR — B TE0 e BRoKRRU RS
Jo s A TR R T AR — M WD S N . A
1 3 A TR B ) 5 R G R AL JF A A K
EAE R4 e B REK LR (QPF) , iX L QPF FoR %
TR A5 RO . OO T8 QPT 6 45h
Wee 5 A% 2 T » ol 5 A A 5 R 3 B RE 8 SR AL K
TR 5 B K &R I 2 BUE (Roebber et al,
2003; Baxter et al, 2005; Alcott and Steenburgh.,
20100 . fETHR 55 H XA S8 el T R 5 TR
SRR R HOAE S B AR FRAE B S L (snow
ratio) (Roebber et al, 2003), {H 5 £ i J& &35 & K
Ikt (snow-to-liquid ratio,SLR),

SLR 2 e 25 TR 2 5 il 1 i 46 o 1A TR B (I
IKED AR M TR KB 5P TEEZ I
(Alcott and Steenburgh, 2010; Milbrandt et al,

2012), HAR SLR HA Z R4l 575 % 3 B 01 B
WA AT 10 T 17X AR AEZ B A B BOE
SEE®E Sy 100 kg « m™*, W] SLR {H & 10 (Pot-
ter,1965) ., Judson and Doesken (2000) %8 H5 “10 :
179 U iy 8 B A %8 19 T 22 0 55 K55 % H s 1Y
WFsE e R, HAER TR S0 i1 BPIR A L 5 R MR
UL 56 A, T R A SLR AR A [R] Y =
PR R R — A S b o B I R M Rk AR
AR A o 8 A R R A ) B8 £ Y 20 A & B, SLR B
AL AR K =B IL A X R 2w ik
100, AnRfi A R A9 SLR A, H 2 B 7585 1 1)
QPF 1, T v DR ik e =7 1% B8 L4117 o ff o PR OHG 7E e
TR P TR P AN 23 3t IR 2 7 b ] B T 2 S fE 10
e iR Z B E VR o A X R R A 1 R S
SRR H SR G O HARgE T
100 Z4F ., M 20 {42 50 448 (Diamond and Low-
ry.1954; Wilson, 1955) [& 4MMJF 58 JF 4 5C I SLR Al
TE RN T RS R AR IR RS B TR (Perla,
1970; LaChapelle, 1980; Ferguson el al,1990) &5 %
JERR IR AR T B X — P B EE LS SLR MG
SRR F . Z I B4Rl 5 B e
T AW L AR L A ORURL E R  e RE R
SLR Ay & 2 7, HRE M I )5 (Magono and
Lee.1966) . 21 {H 2240 . bl 4 % B 52 AR 19 %
ALK A 1) 15 22 A ALAE SLR AY X I8022 f6 H5 A
(Baxter et al,2005) G2 MRS A T HIRAM
WEE, M HAE W 7 B R RS R, BN
Xof A 25 1 BIF 5 T O T AR o 5 R G R R
IE » 32 3 25 TR B2 WL B Rk Bk = 532 ), %of i 5 1% B o 4
WA

A SC LA 5 TR 3 RN K G R O TR, [ )
WA JL T 4F7E SLR A8 A RHAE 5% e X 36
o AR 85 Ty TR B F S R L AR RR A b B
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1 ESMES &K ST

L1 S5 8 oy 2 4% AR

Wi & [ 58 B A A I T g e =5 4 L 00 5 9
I HAZ 36 B 2 A [ s B b0 (NCDO) 42 it
R BCHI ) 8] 43 B 32 FT LAGA 3 6 b BEORE Jy T Y A
{75 [ AME BT B 5 1Y 55 %85 3 A SLR J7 T F 5 2 20
B H.(Currie, 1947 ; LaChapelle, 1962, ; Power et al,
1964) . Hy 3 1 BV R A 25 52 B AR IE |
FE S WRHIC HE BR L B I 45 % (Doesken and Lef-
fler, 2000; National Weather Service Office, 2012;
National Weather Service Office of Climate, Water
and Weather Services,2013) ., it FiT & #3 2 B |H]
(Goodison, 1978 ; Groisman and Legates,1994) [ 52
M, Baxter et al(2005) 84 45 H 24 h B 25 00 M £ 32
BRZEA DA BRI L 1 AN ER S XA OGO Hod i
AR SR B S 5 0, — 7 TR R 2 3 8 R A
li KoK B 53— 5 T T OR XU 5 0 e R IR
PERYASIE TN T . 5 = AR 2RI R IR G
6 S RH AT R AN b I 5 &= A U PSS VIR it
TEILSR S KRB 5 R A 7 25 10, Wikl 1
Dol /NI P AN AR 0 A 2% 22 L 5 X B R AT
o7 5, Pk T A B S R fF. Judson and
Doesken(2000) £ 5% ¥4 FE 1L ik rv 348 Hb X 87 B =5 %
JE R 3 A1 R AE I 8 SRR B SR S BR T XL R e
X URT R L Ah 2% R Ak R R U R 5 R AR AR
XPEBRIF W, I H 24 h Fif SWAREMT 2.5
cm, Roebber et al(2003)#2 H T 5 by 4% i) i i 455
AR T » AR 5 TR 85 6 /K kR0 b T X3 3 A 5 T 43
) RE SCT AR F) W S B R EE S REAIR T 50. 8
mm(2 in,1 in=25. 4 mm) , H Y AH W B K 2 A fg
HF 2.8 mm(0. 11 in) 5 =, i 17 KU A RE R i 9
m e s B8 Y R R 20 [R] B R = A ARA
Z G W HF5E (Ware et al, 2006; Baxter et al, 2005;
Alcott and Steenburgh,2010) Z 5 #8Z B T X A4~k
B HIFR M, Baxter et al(2005) [A] i ik — 25 325k £
ATk 30 A 8] 1Y [ 5 S E AR AR T 15 4>, Aleott
and Steenburgh(2010) i #] A Bourgouin (2000) i)
Wi K AR 2854050 O 12 ] 650 hPa il AR T° 0 C H BR

T AHAEXS SLR B
1.2 SLR EUHEHR

T AR R TRl 55 TR, 21 ), T
ZAERE R LI BCHE B Ah X SLR AU 28 AL
FETF R T R AF 5T, DA B3l 0 DXk A2 £ 5 )y T A
— W5 32 R B OO A O SR PR AE R A 1Y R L
U 93— R BT AR 36 AR LA A DX

e LU ol PR PR R R A DR T Y e
48 £ . Judson and Doesken(2000) i 1 %} 7% & 11
ik b R ML X6 AN R R B S R R IS R B R
AT B 25 = SLR 3 30000 58 174 e {722 A 31 [
FE 10~16. 7, fH G AR AL IEE g 3. 9~ 100, X [A] 5
FEEis it £, [EEE Alcott and Steenburgh(2010)
T8 X A A — > =5 1 SLR AR AL 85 AR /9 B 5% P
F T LA I8 SLR A AUAFAE BT i 28 4k iy B
AR Ay 2Z 18] i 22 Sl -3 W 2 OB AL T L 7 3. 6
~35. 1, It Judson and Doesken(2000) f#) 28 4 [X. [&]
BN, AT R SLR FIE N 14, 4,81 85
F 10, JF H SLR HIA 478 10 BBERAL N 300, 7
AR IK Y 5 (SWE) &k 200 mm DL B — R 51 &
SEfESE P R B SLR 1 H AR B A 25 /N3, AF
HEHESNESILB =2 B2 =12 XS
T A0 23 1) O 0 e S AR 2 AR AR BIE Y

X SLR X328 Ak 1) 3 AT AF 5% 3 282 DL 36 [
X & F . Roebber et al(2003) fyAF5T 45 5, £ H 28
NIRES UG 22 4F 1650 AP S 9 SLR 28 65 H
& 1.9~46. 8, HF- (A1 b AL 50 i o 15, 6 il
14, 1 HARBCH 10, X E—EfRE LU T 10 01
EWHA RN 8 T2 WIE R L 7 IR E R R
B4 SLR 432 3 2 # 1) (1<TSLR<C9) . -3 19 (9
<CSLR<C15) MR A9 (SLR>15) , i3 Fft 43 JS g g S e
B AR AR L A A5 RS SRR T
B, A% B FFEH, A 14% )8 T EM,
Baxter et al(2005) 38 & X & [ 30 4E RS S e % R
I 5T 22l AL SLR A GETHR P L T b e T 22 1Y
R E SLR BIE & T 4% 6 i1 24{E 10, B AR
-2 SLR AFTE AR 24 K 19 25 8] 228 A o AH X T &8 43
X 13 B A Aih. M3 SLR B2 [ 4 fi K B . 7E
2 ] PG HB 1L XA AL T JE b X SLR ¥ {8 25 3 5 —
Se,H WA REIA B 15, T AT K P ¥ P I A X SLR
SEH SRR 9~11, H 4 Ware et al(2006) 7
XF 56 [ 28 ANk (1 SLR 43 A ¢ A BIF 5% b B0
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JU BRI ok ) SLR $4{5 23 8 — 2 . BF 5T O o PR
RG22 502 18 B SLR WL AH 43 A B o7 & 728
iy o] g5 R (Baxter et al, 2005; Ware et al,
2006) , ZZ AL AR DX a8 A XS T8 S F A A
WHAHXT 2, it SLR A 58 &, 1 /e &6 5k 7 i b
X 25 SRR i . SLR {H # ik, Ware et al (2006) if it
— B R BUAE e SLRERE S FF X it 2 T B2 A X
% —ut,

JCiE A L A S X 3 SLR A #8248 81 & (1) i)
)28 1k, JF H A2 A6 IX ) #5522 0 = L, [A) i)
SLR B i) 2= 75 22 5 A1 55 (A A2 AL A 28 200, Rt 10
ST A ZE N AT M XN A I vk
W, AR SLR e RS # b & — > 2 Bl I ] A2
A F 1 8 S (H 0 SRAE S0 b B A ] 7E (B
ARG SLR U A2 AR AE X HEAT T IE . 2 —
FREE B/ SLR (R AL BT ok i A i

1.3 SLR W MmmREEZEHFR

BrFE S Y SLR 5 oK Al 25 A8 A 5C L UK AR 1] B2 P 25
SR AR R RE X L e E TR S AR
A= 83 i T 2 b TRD A e A b, UK R T S 22 T 3
A~ B BE (Roebber et al,2003) : (1) 5% i vk & 7%
ARFNFNHE K 2= A A S (2) oK il T % B 8 B vk
i = FaE AR (3Dl b RS RS S )2
T 51 0 b 6 s Sk AR 7 il 3k S ) R ] 52
SLR & JF & R ME Y . P Ry B H2 1 Gl 25 AR 0L
W A5y 77 2 Rt TET I 2 0 JCIE IR B

=B 5 R W 2 RN S AR UK A 2
FAT BTHR - DK b AR TN RN G2 52 0 SLR A Hrp p A
HE . SRTERA R Z 2T O R AR B IR S RA
AREE) S 8 3 40 R R 558 5L 4] 46 DAORE 25 128 W7 4 8 H: T Y
—ff (Magono and Lee, 1966; Ryan et al, 1976;
Fukuta and Takahashi, 1999), K A% #4 AR 5 1 2
A 2 R /MK RETE - ESE
X R R A KETE T SR h &
AN 5] 8 AT N BE B8 A5 1 o S A ot A 2 4 S 2
AN WS OET AR B A AE 28 KU IR i — A
% A (Pruppacher and Klett,1996), ] JLK %
B A PR B X DK i IS AR L B R  RE DA B B h TE
Je R 78 Ak S 38 e A D A 3 R LR AR B A vk
IK A A
1.3.1 &E

g SLR K /N 56 % 2% 18 oK b e v OB AR .

Power et al(1964) & ¥ & SLR {H (19 ~25) — & X}
T AR s A SLR A (10 ~ 11) — B X6F i He IR b 1
TRE UK e R P A0 B TSR B 4% PR 2 iR (Na-
kaya,1954 ; Magono and Lee,1966) , 2/ 3% 15 J& A [A]
KETEARW A TR, B — 4 ~0C ok ff £ 22 AR,
—10~—4C FZE R ERARAE R, —20~
—10°C W 3= 202 8 R R BB R B BRI T
—20 CJg FE RO AR G (Roebber et al,2003),
Fukuta and Takahashi (1999) B8 %1 234 i W i AS ]
FARZ —4,—8 Fl — 22 C 3k = F 4R B2 ¥ b I8
AR I3 F FeA P2, 4350 2 R R R (> —4°C) (AR
(—8.1~—4C) AR (—22. 4~ —8. 1O AL (<
—22.4°C) . BURBOIR & R AR R E A2 AT LG5
~100 kg » m ) 8 K (Magonao and Nakamura,
1965) MHAACIR A RS /Y SLR (B e R s 2 £HR
A o PR R TE TR 00 B X 8 1) 1 B2 2 A R IR A 2
TR SLR (G /NS AL AR R . BRI
AN R A B W86 T8 R A o e AR R T HLIE BE R
M DK ¥ /0N & 5 W DKt 48 1 23 0 TR 3R R A6 R K
A B 28 RN HE AR UK AR TE 25 A 8 I 8] AT Kt 4
JEAE . TELEE W UKL R0 BE 2T L i T 2808 #
E1 R T B e o S R S B g WA N
520 (Byers, 1965; Fukuta and Takahashi, 1999),
fE 1000 hPa #%38 —14°C B oK & 35 K 2 5 K, i
500 hPa 3 K & 5 KB 12 & — 17°C (Byers,
1965) . —J7 Il » 8 1 0K f R/ E) B AR AZ A, = —
T/ T e A e B B S B NP A V3 S el N
AR T EE /BT AW BR o 0 SR T BR R A AR UK
“WNLREEH ST IERIE L I8 4 SLR {541
XFBCT o o3 — T TS UK AR TG AR v A 5 v K
5 b Ve KO AR UK i R T BE A L A WAL R R,
HEFRIGKIE Ui, e SLR (B HE # Ik (Power et al,
1964 ;Judson and Doesken, 2000), i 4 & & & T
—10°C W= WA Al f8 1 g 18 /K3 (Pruppacher
and Klett,1996), Fukuta and Takahashi(1999) i}
— B4 MRl E X oK R AR B R R R BRBR T 5
F—15 C LA A HE 1 T 2 £ B 4 1S R A 30
I3 PN R B ZE A TR A R A R R TE — 10 C B, i
TR AT 7 R (AR SE B ok S K ) kAR

FEVK GBS IF = )5 SLR 8 23 32 3 fl Ak A F 19 5%
Wi o 20K B B R AR BE s T 0 °C I oK & A il
A T 25 A6 Rl Ak o AR — i A A R X A R ) e B
BN, K #5500 m(Houze, 1993) , I f %5 19 SLR
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BUE S AR R b AR RO A5 R A
Ko R I VR B M ) B R
JE T UK IS AL T O . TERR T HFLERY JL/D
N2 R AR SRR AL ook BT UK AR B A Y
JKTHAE Wy B i fA Y DTRR ) 2 1 A 5 A S A 1]
I 1125 A 21 1 B2 4 B K R I A ) 2 [ A P 2
i# (Gray and Male,1981;Roebber et al,2003),
1.3.2 AR AE

UK R A0 06 R R ARORSE T EC R R R AN oK K
1 F1FE B (Magono and Lee, 1966) , H i1 i B 7F X
S UK i B R AS R R ) o R A T TR 4 3 4
FERE 9% K] E VK 1Y RF € 28 B (Pruppacher and
Klett,1996) , 5t % Roebber et al (2003) 35 H a4 #8
FE il 3 D DK HOIR A (— 10~ —4 CHid 2 AR
fi (—20~—10C) A ILA L RY T L& A i B2 X [H]
BN AR BB OE 2 FH R AR L DL R R R
ARECE BIACR A Fr der s 2889 22 55 00 ey J) 25 Ry
TR EE o8 L I Roebber et al(2003) & M AH T
TR BE T AHOG B2 J2 52 SLR 158 — H SR K

(7] A A X 24 52 AL i A 52 el K G K R S T
S DR /N 0 5 DK ) B s e e R L AR
TR 2 0K it 04 AR S B 22 G AP 4n 2R
25 i SR R AR A IR 4 UK S AE S K R R
IR 2 3G R ELUE R0 2% 78 Ak B0 WL
H AR R AZ B IR R IR AR AR RS R BR
(Fukuta and Takahashi, 1999), FEVK &% & H = )5
Wz Tl B FH AR VE A RS B3 A AR o R
RERE WE— 2L SR, 24 pK i J FE DR Y koK J& A
FERMAME B 22 & ETHE . I IR R
ARSI B S IR —FE2 TR ERE S SLR fYHEH K.
1.3.3 XK

WK SLR 52 i 3 22 2 5 1. Aleott and
Steenburgh(2010) ££ f 78 JIL At JH 55 111 3 SLR 5 24
SRR KRR AR B, SLR 5 M &M i K2
(650 hPa) Y XU 52 67 FH OG5 2 2 4R i1l 24 XU R T
10 m « s ", SLR (A B & XU 3 17 98 /) 14 1
W, & — B B B AL E RS
1 3 R oKl e S AR A BB E R TE ml s B 2 &
A X H AL R KUY 52, 5 XU AT BE 23 3 EUK
i AR R ) S IR 2 B ) 1R S A 1 UK L QAR A
it (Rauber,1987), Gray and Male(1981) 35 H X
L9 m e s YR KBERE B Sl R B UK S 2
MR B S S, B I S PR RE S E R R AT 3 R

SLR BREAR. PRy 1 HERR M i 52 XU SLR /Y 5
i , Roebber et al (2003) 7 i & WL %5 P& BT & 458 il
o 94 IR 8 e T XA D B BT AR T 2 — o 9 me s
A S b T XU £ 128 ) 1
1.3.4 & HiEF

e H iz 2 %) SLR A 52 e (4 9076 P A B2 7 I
BRI ZE AT 3 Bz g B SRk R A
KSR b TR iE g A R TR R s RO UK TR
TR 52 T 5 24 DK 14 IR 2 0 s A AR 25 1 R
B &) AR B2 7= A2 52 ) (Dube and Rimouski, 2003) ,
UK R i R R B & AR AE R T s S i R JZ T
I, A IR HL B UK IR A i ik £ (Aver and
White, 1982) . Bl A 1) F 3 16 70 36 55 0 4E 15 . A
It Dubé and Rimouski(2003) 7E 2 Wi 1% & o 72
SLR W2 4LI 5853 2% 18 T R Hiz shy 2wl . FJhiz
By e 2 BT T A 3l AR R I B2 Tk T UK A 2R T
1.3.5 HEfRF

XFFEEE SLR A 52 00 14 HAl P 3R 36 A0 45 <.
FTET 6 1 7 20 78 VKA 1 R0 B 25 1R R L X T 28 VR I
S A UK 1SR AR 2 O TR BE 1 5 e R R
(Byers,1965; Fukuta and Takahashi,1999) , pK f 3%
KA KIF 1000 F1 500 hPa i3 B2 B 2 A 7] (By-
ers,1965) . 7EWFFERUKM S SLR S % KR
it} . Dimond and Lowry (1954) FL.7E 1954 4F Wi £
Hh gt LK S 0GR S A R AU R AR S T
Z IR RAFAE B 25 5, Horh 5 500 hPa i B2 %
ARAR MG 700 hPa il B #YAH 5 R ER 8 0. 64,
[f]#E Alcott and Steenburgh(2010) ) #fF 55t & #A .
B 1L ) SLR 5 24 850~400 hPa B KR BLA
B AH OGP, Horh 650 hPa Sy AH G MR dR R JZ . Wet-
zel et al(2004) ¥ 45 H AH 5C 1 Je )2 B 3T A9 ik 2 )
AE 3 10T DK T 0GR BE L DR D X ) 8 AT R Y
E 1m] b 2 BB gl ol i A DAAES L BT LR R vk 2R
T — e A A SR A B K2 T BE AP AE

Ware et al(2006) £ T 528 &5 T IR X 5 % 1Y
SO I A B HOK S RS 2 3 — & R IE
FHS 308 % B 038 K B 5 /K 2 7 (SWE) 2 5
SLR 1% — R % ., Roebber et al(2003) 45 & EH H
HREAE 20 s AR S5 S AL DT D) B B AR
T SLR, Z Ja B BF 58 45 R W ik — Bk sE SLR 5
SWE 2 [a] & 171 #H 56 & & (Ware et al, 2006; Alcott
and Steenburgh,2010),

TR 3% B R DR G L AH 2 i T A2 2
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5 2 PR B [R) 25 RAFARXEAS 2, B L& R WL —
TR 8 A 5 R 1 JLA [ 2 B 220 . 7 B8 5 R 45t 1) 1)
] B N RS AR I 2 /)y SLRL X T 52 R & 5%
Wi A1, 3 N 2% 2% K B A 5 A R AE T . Judson
and Doesken(2000) & M FE S F{km] B4 15% HH
5 B 2 2 0 IR W 7 R A A I i R W e O — R 3
IR ) 0 25 B 2 42 AR & R AR 00 R . Aleott
and Steenburgh(2010) 8§ H 40 B2 k& 4 75 7. =2 W
W J5 B JL/NEE S B 7R A RS s I 4t 15 3 2
i 118 51 I S Ok AL ARV I U/ IR B DT 3 G
B IR AR SLR (B, PR 0 B (10 &5 BF (6] 5 3 b oA 1% B
TP SLREZE W] i m TR B TE | R H 2 /0 42 i
W T 00 P[] 3 h 25 TR [ 55 - 2 SLRL T H. 4 A
22 5 1 12 TR, S84 BB 1 O PR A i 7 o AR
o PRI R B 48 5 0 — A 2 Z 9 SLR JE R
S R R

1.4 SLR R R#HR

I i e 1 52 Ze R A A 3 R A AN 0 A 1 4
I 8 25 T SRR 8 FE B R R AR 1 e
SLR {1 F 28 H3 1 N d5c ) 15 BRL A {290 1ok ) 990 41
(B2 Ak AN TR A SR S50 J7 76 Ak 0 2 o /] 43y =
AR G A T W B O
L4.1 AMEFF ok

BT R R AR S R BUAR A SLR 1 AT
YEAFE S SLR Ik B B 44l A — O [ 8 A2 1Y
OB B 2 MU R 10 0 17 2 56 i W (Potter,
1965) 3L MM E ¥ 5 % 8 0 100 kg « m B4
SLR {62 10, Bl 55 48— R AT SLR [ 5 {5 /9
Tk —E A R0 A PR AR E £k SLR
TEAN[R) A e 25 A 22 18] A A AH 24 R A 28 Ak L T HL <
5 - 359 {8 A A7 76 BT I 9 b DX R 22 5 22 5% (Judson
and Doesken, 2000; Roebber et al, 2003; Baxter et
al,2005; Alcott and Steenburgh,2010), £33
FAG R AR E g SLR A e 24 5 iz
SR ARUE 10 7] LUE 24 % 12 5% 20 (Roeb-
ber et al,2003) . PRIt 7 2 F 18 & {A B 35 24
225 W X F 5 22 e RE A RS o U/ N e 2 ik i
T 1] BT R Y e it
1.4.2 %t 7%

Giit e ke s SLR 5 RAURAFRRZ
] C R G o A 4 2R, — J5 T Axs SLR AR (R H
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