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ggooooboboboboboooo,ggogoobobobobobbtbouooooonoo
gogooobbobbbbooood.

3.5 Ub0obooooooobbbooood

goggoobbbbobobbbbbododdoooooooooobob. oo
gboboooooooodowoootbobo1v3ogboboboboooon.
Sinclair (1969) O Metzger (1999)0, 0000000000 O0OOOOOOOOO
0000000000, Sinclair (1969) 0000000000000 OOODOO
gobboobooogbobobuoooobobo,gb,ogggboooogoobod
000000000000000000000®B0000000. oooooao,
Metzger (1999)0, 0000000000000 O0O0OO0O 1000000000
gbo,1000000000000000 1560mbgoobOooboOobOO.

goboobogooboo,MPFOOODOODOOOSOULOODOODOO, O
gobboooobbooobbbuoodobobbuoodobbboodgbbboad:

NOpoDOoO000000000000000000000O0,000000000000000
gbggbuogboobgobg. oo, bbobobboobooboobooboaoboabod
0000000000000, Balmeet al. (2003b)0, 0000000000000 O0OOO0O
ooboobooooboobooooogn.

20000000000000,000000000000000.

BOooDODO00000000000000000,000000000000000000000
gbobobd,bgboobobbooboobobooboobob,oboobobboboa.

Soturon.tex 2009/01/30 (OO OO )
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gggobbdoogubbbooooubbbooodu,bogunb 12.0000 13:00
O00000000. Ringrose et al. (2003) 0000 Viking2O0OOODOOOO
guggggobobobobbooodgbb, bbb ooon
gooooooobobobbi1zoo000ooooo.
goboobotg,gobobbooodooubobbooooo,1ibuoooon
000000000 O0OO0O000. Carroll and Ryan (1970) 0, 00000000
(b0150)00000000,000000000ODODODDOODODODDOOOOO, 00
gobobbooooooobboooouobbb oo boooooo
00000000 Sinclair (1969)0,0000000000000000, 00
ggoooooooobobbboooooooo, g0, guuooo
ggdgoguobboboboboodoog,ubbobbbodoooooobobnoboooo
ggddddouooouo.obooobboobbobobbbbobobboboboob,ooon
gooooboobbbbooooooad.
ggodooooooooobbbobbobbooooooooooooooug,
Snow and McClelland (1990) O Metzger (1999)0, 0000000000000
gobobbogooobboooouobobb oo bboooooo
00 0. Metzger (1999) O Ives (1947), Mattson et al. (1933)0, 0000000
00030000000000000000000000000000O. Ives(1947)
g, 4000bo0boobooboobboobbob,oboorobbobobo
goo,0oboboekm0000000O0O0ODODOOO0O0OOOODODODOO. Ives
(1947) O Sinclair (1969), Metzger (1999)0 000 00000000000000
0000000000000, Ives (1947)0 300mO00000000000O 100
gooo,gooobbbbuooooooooobbbbboooooog.
g,y UUuUUuUuUudg .. o
00,0000 VikngOOOODODODODO,MGSOOOODODOODOO,000000
gogbbobooouobbbuoooobbbooooobobbbooooooo
gogdt.gogboobbbooggo1liobbbooooooobboboboo
gogooobbbooogo. go,bbobobooooo,bbbooooooo
gooobobbbbbbobooooouoooobbbn.
gogodoo,goboooobobbobbboooooo,ogoouououoooo
ggoboobobo,ggooooobboooooobooboobooo. bbbob,bod0d
gubooooboobbuoooboboobbuooobbooobboo. 10400
gddododooooouooo,o3bbbbobooooo0d00oouooa
gob,dggubobboouobotbbooubbuooobobobuooooo.
Carroll and Ryan (1970)0, 0000 7500 0000000000 1km?, 1000
ggoouoboooboobbboooooa.

MOopDOoDOO00000000000000000000000000000,00000000
gboobgobooboboaobboobooboobooboobooog.

Soturon.tex 2009/01/30 (OO OO )
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U3 gbbbuoggobboboooooboo

000 0000 0OO00OO0 OoOoo oooo oDooooao
km?]  [/day/km?]

Fitzjarrald (1973) Jul-Oct 12 156 0.15 86.67

Carroll and Ryan Apr-Sep 10 1151 0.15 767.33

(1970)

Snow and McClel- May- 61 2117 64.50 0.54

land (1990) Aug

Snow and McClel-  Apr- 36 1017 33.80 0.84

land (1990) May

Sinclair ~ (1969), Jun 11 610 500.00 0.11

Tucson

Sinclair ~ (1969), Jun-Jul 22 1663 388.00 0.19

Avra Valley

3.6 UL

000000000000000,00000000000000000000
00000000000000.0400000000000000000000
00,0000000000000000000000000,00000000
000000000 (002m00)000000000000 (65000000
0O000). Brooks (19060) 000000000000 0000000000000
00000000,0000,00000000000000000000000
000000. 00000000000000, Sinclair (1965)00200000
00000000000000000000000. 000000000000
000000000000000000000, Brooks (1960)00000000
000000000.00000,000000000000000000,00
0000000000000.0000000000,000000000000
0,0000000000,000000000000000000000000
0000D00000000. 0000,0000000000,00000000
000000,0000000000000000000000000

00000000000000000,000000000000000000
000000000000.0000000000000,0000000000
000000000000000000000000000000000000
0000,000000 Ryan and Lucich (1983) O Ringrose et al. (2003) 0, 00
0000000000000000000000000.
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U4 000000000000000boo

ERERN gogoob bobood ooobo bo
goog

Durward (1931) 29 30 0 U0 Im0O00oooogon
gd

Flower (1936) 374 199 175

Williams (1948) 21 9 12

Brooks (1960) 100 100 0

Sinclair (1965) 144 60 84 Sinclair 000 00O

J. E. McDonald 38 9 29 Sinclair (1965) 00000

(1960)

CDOP 88 53 35 Sinclair (1965) 000 0 O

Carroll and Ryan 588 314 274

(1970)

Fitzjarrald (1973) 154 86 68 Carroll and Ryan (1970) O
gooooo

Total 1536 860560 ) 677(440)

a CDOP O Cooperative Dust Devil Observation Program OO0 OO0 0.

3.7 UUOoooooooon

0000000,00000000000000000000,0000000
00000000000000000000000000000000. 0000
0000000000000000000000000000,0000U0,000
OV, 0000WOO0O0000.00,000000000000V,=+vV24+0U2
0,000000000000000000000. Sinclair (1964, 1973)000 0
000000000000000000000 2m000000,0000000
0000000000000000000,02mO0000000000000
oog.

0500000000000000000000000000000000.V
0005010m/s000,000000000020m/s00000. V00000
2m/s 00000, 000000000000 11m/sO22m/s00000Y00
0000000000000000 Vv,000oooooooo. 00ooooo

oo0000000000000. 0000000000000000000000O0O00Q0
0. 0obooooocooboooooboobo,bobobobOobOobobOoboooboOo,o000d
0000000o0o0o0o0o0Uo00. 0000000000000 0,0000000. 00, 11m/s
022m/s000000000O00O0OO0OOOOOOOOO.

Soturon.tex 2009/01/30 (OO OO )
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s gbbbuogoobbbuogobobobuooognon

ooo U0 Viean  Vinaz  Vimean Vimaz  Wimean  Winas
0o

Sinclair (1964) 4 NA NA 9.3 13 NA NA

Ryan and Carroll 80 4.2 9.5 NA NA 0.7 2

(1970)

Fitzjarrald (1973) 11 7.3 11.5 NA NA 1.3 4.25

Sinclair (1973) 3 10.8 11.5 NA NA 13.3 15

Metzger (1999) 5 13.6 22 NA NA 5.2 7

Balme et al. (2003a) 10 NA NA 17.0 25 NA NA

Tratt et al. (2003) 3 NA NA 8.8 11.0 3.3 3.5

a Trattet al. (2003) 000000000000 2m00000000000, Tratt
etal. (2003)000 3.mO000000000OOO. O00O0OD0OONAOOO
gobboooobboooobobuoooobobuooobobbooobboon.

00000ooooo 1/400000. WOOOoOooooooooooooooo
O, Sinclair (1973)0, 000000000000 Ives (1947), Hallett and Hoffer
(1971)00000.0000,000000000000000000 25m/s0O00
0,0000000010m/sODOO00O0O.

Ryan and Carroll (1970)0 (00000000008 UIODODOOO,00000
O000o0002mO00 V,WOOOOOOOOODOODOOOOO)OOOO, o
gudddododdoddoououodduuuu . bbb, bLLbboboooo
gogbobooboooooboboo,bbobbooobbboooobobobboooobob,da
O00000000ooooooooooooooo (@ b).

gdddddodoododooooouooooooooooboobobbb,0o0ooa
goubgoobuooobuodooboboobobo,oobb oo, oobbooo
gogbboobooooboboooobboooobobo,obbbbooobob,da
0 (000O0O000Dooo0ooooO00)oo0Uo0oooo,00ooooo
ggodoooooooobobbbbbbbboooooooooooog.
goddgdedoob,bbobbbuuddduooooooooooooo
000000.0000,0000000000000000DOOOOOO(C7).
Sinclair (1973)00 2m 0000 1omO0O0O00000O00D0OOOOODOOOOO
gjdjddddddddddodduuooou.bobbobobobobobobobo,o
DDDDDDDDDDDDDDDDDDDDDDDDDDDD%DD \/L;DDDD
gogdddo. oo, ouoooboooooo
gugoooobooobo.obodga, bbb ooobooooog,

Soturon.tex 2009/01/30 (OO OO )
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10.0

2.0 1
1.0 4
0.0

25

2.0 -

0.5 4

0.0

2.5

2.0 4

0.5 1

0.0

5

15

20

0 5: Ryan and Carroll (1970) 000000000, (000000000000
000000 (D), 00000000000 (Ve), (b)00000000000,
00000000000 (Wae), (000000000000, 0000000

ggbo.bogobobobboooobobog.

Soturon.tex
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ggbbobuogogbbbuoooobbbdaod.

|
0 Wind spaad (ms'1) 12

062004080 000bdboboboboboobobob2mbonbon
gbbogbogobuogbbooboobobuo. obbooboobbuoobg
gbbodbo,bbodbooobuogbboobooobuoobbuoobobo
0000000000000 0O000. (boboUooOoOo0oDooooooO)oooo
gobogbuoobuoobooboobob,obboobboobooboobd 4m
gobobooobbooob.bo,0bbuguobbuooobbooobobod
O0000000000000O0. 00 Metzger et al. (2004d2) 0 00000O.

0000000000000000000000000000000,0000
00000000000000000000O0,000000000000000
0000000000000000.000,0000000000000000,
0000000000000000. 0000000000000000000
00000000000000000000000000. Balme et al. (2003a)
0,000501.90m0000000000000000000000000000
00,000000000000002m00000000000007%.
0000000,000000000000000000000000.000
0,0000000000000000000000000000000000
(00D00,00000000000). Metzger (1999)0, 0000000000
0000000000000000000000 2m000000000000
000,00002,3m00000,00000000000000000000
000000000 (ds).
0000000,000000000000000000000000000O0
000000000.000000,00000000000000000000
00000000, 1000000000000 (0000000000000
0000000), 200000000000 (C0000000000000), 3]
000000000000000000000000000000000000
0000.000000000000000000000.0000000000

0pooDO0000000000000000000000D0D000000000,000000
ggbgoboogooobo,bbogboboobbooboaobooboaonog.

Soturon.tex 2009/01/30 (OO OO )
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______ Vp
|
|
- |
= |
Q
O 1
o |
-~ I
.© l
I= l
()]
@) 1
% I
= I
|
|
1
|
Ry
Distance from centre

of vortex

07 000000000000D0.0000,(00000ODODOOOOOOOO
00000D0)0D0000000000,(000000000000000000d
0000) 0000000000000 000O000ODO. ODooooO,00000
goooooooooo R, 0000V, 000.
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Stagnation
points

W=0

b o ——————— T -

s uogbgbooobooboboobg.bgoboboobobboobon
gogob. oo, gbbbobbouooooobobbbooooo,bbbobodad
gobbuooobbuooobboo.gbbuooobbooobboboobb,o
gbbodbogobogbboobo,bbodgbooobuoobbuooboo
gobbooobbuooobboodobboo.obboo,bbooobboo
gogobobbobbouoooooobobbobbooooooobbobboogd
000000. 000000, (0000000000 o0)oboooooooOo, o
ggbbobooog,boggdobobbooooooboobod.
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g,ggbbodboobbdod.bbogbbuoobobooboobbooobon.
gogobobbobbobuodgoooobbobbuoooooobbobboogd
gg,bobbobboudgooobbbobbouoooo,bbbbooodgo. odgd
ggoo9booud.

Z 100s to 1000s
O .
= meters height
&
%)
2}
Q_ - - —————-® 1 = . 10 ms-1
(o)
z
Q :
4 Y= S
""" k== UVW=0
o~ meters height |
2 1;
O
|
L I
0
a)
x
=
o
2
T~ """~ AR TN """ "] ~10 ms-1
)
QO
|
4
. 4 UV,W=0
- - ~2m height l |
k. [t
O Q
O
=
x < |
5R ic 10R

o9 boobobobobobobob. ROODODOOOODOOOOO,U,V, W
gbooobdoo,go,gbboobooboo.wibhobbobooboobon
gbgo,gboobooboobobbobooboob,bboboobon
gbogbobobobbobob.oooooooooooooooooooon
00 10m/s0000000,25m/s00000000000O0C0O. 000O00O0O0OO
00 (RegionlO 3) O, Sinclair (1966) 0000 0000000000O.
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gddddooooooooooououoouooooooboob,0ooooo
O00000000000000000000. Sinclair (1966) 000000000
ggobbbbbobuodoooooobbbobbbuooooobbobbboago
O00. OO0 200004000m0O00, 000000000 204m/s0O, 000000
gooomolKoooooooooooooooooDbobOo 10skmb 0O
gbobog.gbboogbbbooobbuooobbooobb,oobbod
000000000000000000000. Sinclair (1966) 000, 0000
gbbodboogobuogbboob,gobbogboooboobbuoobobo
gb0. 00000o0o0obobobooooooobooboboboboobo0n 1km
gboobogo,obooboobobob0 ikmbob0gob0o,00boboboonoon
gobbuooobbuoodobboo.gbbuoooboboo,bbuooobboo
gbobodbogob,gbooobuoobbogboooboobbooboo
gogbbbuoooobboooooboo.

gb,000000 Viking 1,2, 000 MPFOODOOOODODOOODOOO
gbb,0boobbuobobooboobobuoobboobboobbodgboo
0.000 MEROOOOOOOOOOOOOODOOOOODOOOOOOOOOY,
MpPrFOODOOOOOOOODOOOOOOOO,0b00b00b00b0obOob0o. g
g,0boggoboboogo,buoggobboooobobbooogbobbod
0000000000000 00000000000O0OOO. ODoOoO (MPF O
g,bgbbouogbbodgbooobuoobbogboooboobbodoboo
00000000), 0000000000000 0O0000oUOO0oOoDOOoOon
O0000.0016mO0000 42m/s0000000000O0 Ryan and Luciha
(1983) 00000000, 000 Viking 1,20000000000000000
000.000,000000000000000000030m/s0000000
0000,000000000000000030m/s000070000000O0O
goboboob.booobb,ogbboogobobboooobbuooobboo
00.000000000000000, Ringrose et al. (2003) 0 Viking2 000
00000000000000000000,00,00000000¥ 00000
0000000000000 000000000. 00 1.6mO0000 46m/s00O
000000000ooooooooo0o0o0O0O00O0OO0,0D000 100m/s0
00000 (O7000000000O0DOOO0OOO), 000000000000
00000000 S0000000000000000O00. Ringrose et al. (2003)
0,00000000000000000000000000000O00Y®000
gobbo,ggob,ggobobboogobboooobboooobbbon
gbog,bgobobobobboboobooboobooboonn.

OopoooOooOoOo,00000000000000000.
Bopoooooo.
YOQoUoOOOO0O0O0O0OO00000000000000000O0Oooooon.
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3.8 UO0OoOoooooobbboogd

gboboobogobb,gbbogobobuooobbooobbo.ogbood
gooobdgoebobbOob.00bO0O0KODOOOOOoobOooboooboa,
gobooboobobooboobuooboobobbooboo2ok00bDon
gbooboboo.boooobobsmObogbooboboooobobobon
g,bogdbobooogbbboogobbag. gbbuooobbuooobbod
gbbodbooobog,boobuoobbodobboooboobbodabbo
goooo.

00, Viking O MPFOOOOOOOOODOOOOODOOOOOOOOODOD
googoostdeKODDOO. Dooboobuoobboobbuoobooobon
ggb.goooob,bbobouooooobbbbbooooobbob,odd
gbbodbogobogbbodg,ugbbogboooboobbuooboo
gogbbbuoooobbooodaoboo.

e dbbbbooodgboboooobbbuoooobobod

000 0000 00 [m 000 OOO[K 0000 K]
Sinclair (1964) ooooo 4 2 01 +40 48
Sinclair (1973) ooooo 3 02 01 +3.50 +5
Metzger (1999) 00000 020 2 010 +80 422

a 0OOogboobooooboobooogboog.

gobboooobb,ogobbbuooobobbboooobbooog,boo
00000000*0000Ives (1947)00000000000O,0700000
O0. Ringrose (2003) 0,00 000000000O0O0OOOOO 0.04, 1.0, 1.8m
gbobodbogobogbboobo,bbogboooboobbogboo
gbboogobodgboboda. gbboobboobuoobbobbooboabbo
0000000000 Imbar0000O0OO, Metzger (1999) O Ringrose (2003) O
00000000000000000000000O0OODO0. (Ringrose (2003)
00000000D0OD0ODODODODODODODOODOOOO000000000000)00
gbbodbooobuoobbooboooboobboobboob,obobo
gogobobbobbbouoooooobobbobbouoooooobbobbboogo
000,00000000000,0000000*0000000.

000000000 00000000000000000000000000.
2l0po0o000,000000000000000000000000000000O00O0O00
goooooobooboooooooooboboboooo,0booboooboooo,oo0ooooDo
oobooboooobobooooobooog.

Soturon.tex 2009/01/30 (OO OO )
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U 7ngbbbuoggobbboogbobuoooon

00O 000 0000 [mbar
Tves (1947) 1 150 -80
Sinclair (1964) 4 2.50-4.5
Sinclair (1973) 3 -20-7.0
Metzger (1999) 0 20 od-1500
Ringrose (2003) 10 -1.50-10

Tratt et al. (2003) 5 -0.30-1

alves (1947) 00000000000 OCOOOODOOOOOOODOOODOOOO
goboob,dbbooobbbogobbooobbooobbooobbo. o
g,0b0dgdgoobboooobobooan.

b Ringrose (2003) 00000000 1000000000000 9000 1.5mbar
goo,boobgobd-1ombard 0o,

obooooboobobobobobo MPFOOOOOOOOODOODODOD
0 022 Murphy and Nelli (2002) 00000000 79000000000000
000000000, 0 0.00600.0bmbar(0000C0CODOOO 0.07500.750)0
googbooob. bobboobbobbobbuob 1pPaboobooboog,
0000000000O0O0O00,0000000000D0 (00000 oooo
O00)00ooooooooo.

3.9 Uuoboogoo

0000000®00000000000000,0000000000000
g.gbbogobbuogobbooobboooboo,obbuooobbod
gboobobo.bobgoobobobobobobobobobuobobooon
gbbodbogobuoobbooboob.buoobbooboobboobgd
000000,0000010°0100/em®0000000000000. Farrell
etal (2004)0,0000000000C0000O0ODOOCOOOUOODOOOOOO
g,bgoboogbbodbooobuooboboobboooboobbuoobbo
gobobuooobbuoodg. bbooobboooboooo,buogobboo
gdododoodooo, bbb UuUo o
0,00000000000oDDoDooDoDoOOO. Farrell et al (2004)0, 0000

2000, MPFOO0O0OODODDOD VikngODOOODODDODODOOOOOOOOOOODOOODO
O00.00000 Ryan and Lucich (1983)0000000000000ODO.
B¥O0OoOoO00000000000,000000000000000000000D00000O0
ooooboooog.
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gboobgobobbobbooboobooosMvubuoonbuoobgono.

U8 ggobobuogoobboodad

ERERE ERERE 0000 00000000 O 0O 00 OO0 m]
[m)] [kVm™!] [e"tem ™3]

Freier (1960) 1 30 -0.4 NA 8

Crozier (1964) 1 450 -0.06 O1x 106 20

Crozier (1970) 17(53) 250 0.040-1.6(<-4)  10°0 107 100 60

Farrell et al. (2003) 1 0 <-20 NA 30

Farrell et al. (2004) NA 0 <-4.35 10° 7

a00O0DOOO0ODOOOOOOOODOO,NADOOOODOOODOOODOOO,
gobbbuogoobbboooobbboooobob,ogobbbuooan
g,goboobobbi1ivoobog,gobobbssbobooboonbo
uo.

Houser et al. (2003)0,00000000000000000O0O0O0OOOO
O000000O0O0OO. 00000000000 OooOoOoDoODDO,0000O0 (30
30Hz)ODDODOOOOO,000000000000000000o0oooooooo
goboo.goboboood,bogoboo,gobbuoobbooboobooi12o0d
ggobbobbod,gogbbbssouogobbbbuooooobbobodad
O000. Houser et al. (2003)0, 0000000000000 O0O0O ULF O
00000000000. ULFOO0O000000,000000000000
gbobodboogobogbboobog,bogboooboobbooboo
gobbuooobbuoodgbbuoodobbooo.bb,o0obbuooobboo
gob,ggobobuogdboobbbuooobbooobbooooo.bbod
gbobdgb,dgbodgboobobobobbobbobbobboboobon.

3.10 DOUOO0Ooooobooooobooboogd

ggobobbouoogoobobob. ggb,bboboooog,bbobodad
gobbuooob,ogobbbodgbobbooobbooobbooobbo. o
gbob,dbogobuogbbuogbbodbbooboooooobooboo
gboobobo.bogbobobobobobobobob 2b0b0oboooon
goboo,gbobobogoobbboogbbbuoogbbobo,gbbbod

MULFOODOOO0ODDOOO0O00000O0D0,00000000 10HzO0OO ULFOOOOOD
goog.
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D00000000000000000000000000000%. 00000
0,000000000000000000000000(@O000000000
0D000000000000000,00000000000000000000
000000 10mO0000000000). 000,000000000 (25pm0
00)000000000000000,0000000,0000000000
000000000000.0000000,0000000000000000
000000000000000,00000000000,00000. Mattson
etal. (1993)0,00000000000000000000000000,00
000000000000000000000000000000000000
ooo.
00000D00000000000,000000000000000000
00000000000000000000000000000. 0000 140m
0000 30x 10%kg/(m%) 00 00000000000000000000
000000, (2um000)0000000000000000005000
(1.6x 10~%kg/(m%)) 00 0000000. 000000000000,0000
00000000000000000000000000000000000. 0
0,00000000000000000000000000000000000
0000, Renno et al. (2004)0, 00000 100mO 1.0x 10~3kg/(m?s) 000
0000000000, Metzger (1999) 0000000000000 0.6x 10730
44x 107%kg/(m?*)00000000000. 0000000000000 0O,
000000000000000000000000, 00000000000
0000 10001000kg00000000000000000. Gillette and Sinclair
(1990)0,000000000000000000,0000000 25um000
000000002/30000000000000000000,0000000
0000000000000, 0000000000000000000000
00. 000000000000000000000000000000000
0,0000000000,000000000000000000000000
00000000000, Cakmuretal. (2004)000000000000000
0,00000000000000000000000000000000000
00,000000000000000000.
00,0000000000000000000000000,0000000
00000000000000000000.0000000000000000
000000000000000000000,000000000000000
000000000,000000000000000000000000000
0000.000000000000000, Greeley et al. (1981) O Greeley and
Iverson (1985)000000000. 000,00000000000000000
0D000000000000000000000,00000000000000

»O00O0000000000000000000000000000000000000, 00
gbggbgobooboboboobooboobuooboobobooobooboobooann.
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g, gbobobbogoogoobbbbooooooobbboo. oo, gooo
ggobbbooooboboooobbbooouboobbuoooubbooo
0000, Greeley et al. (2003)0,000000000000000O0DOO0OOO
g, jgddddddddddddyddyUUuUgg . bbb o
(APOO0D0O0O0OD0)000000000O00O00D00ODOOODOO. Neakrase et al.
(2004)0,0 0000000000000 0O0OOOO0OOOOOOODOOOOO
0000000, 000 (Metzger (1999) 0000 0.6x 10730 4.4x 10-%kg/(m’s)
0000000000000,0000 0.2x 107205.0x 107%kg/(m?s)00) O
gobobooooooobbbogoobobbboooooobbuoooooo
U. dgboboobboooobouoob, bbb oobbooboboon
goubogoo,bbggooboobobuoobboobobooobbooon
ggoooboobbbbooooooououoooo.

gu,ggoooooooobb,bbbbbuoboooooooooooon
gogoobobboooodoobboooouo. oo ooooog,
goboooobobosboobogobooboog,bbooobbooob ihobbo
gddddddoddduoouo.oooboobobooo,oooooboooooon
ggdggobbbobbooooog,bbbbbbdoooooobobnbooboo
O00000000,000000000000000oo0ooO (ooooOooooo
O00000)00O0MPFOODOOOOOOOOOODOD.

ggodoobboboboboddooooubobooobobuooooo,bbbooo
gobobooogooobbbooooobbbboooooobboooooon
goddd. oo, uuUuUuUuUuUuLuLLbboboooo
000,0000000000000000000000000O00O0O0DOO0?%00
guiddddddddduo,UUUUUUUUUUYdg . o
oo, bboboduoooouonbbobbbodoooooobbbboo
000000000, 000b000b0o0boooobOooooon. Thomas and
Gierasch (1985)0 Viking 00000, 000000 10pm, 0000000 250m,
00000 3.0x 107%eg/m*00000000000000O0O0DO0O0O0OOOO
goobo,0boobobgoobooo3bosboboooob. MPFIMP OO0
00000000, Metzger et al. (1999) 0000000000000 0COCOO0O
gogoooboboobboboog 3g4uupoboboboobooo. oog,b0bougd
00 107°010*%kg/m* 0000000, 000 Thomas and Gierasch (1985) 0 O
gogoooo.

bbb boboobbtoddooooooo, oo
000000000000 000O000O00000O0O. 1Jooboooboooo
0000000000000 0O00O00000O0O00O0O0O0OOD (DOOd Tm/s)

¥OQpoOo0O000000000000000000D0000000O0000O0O0ODOO0o0O,
gbggboooobbooboobooboobuooboboooboobooan.
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0000000000000 (0000 20m/s)*0000000000000. [2]
godbobOobooooooooooobobobOo,ob0oboooooooon
0000000000000 000000O0OOOOOOOO. BJooooooo
00ooobooboooboboobuoooboobooboboobooooon
0, 00000000000O00DO00DO00D000DO0DbOO0ODOO0ODODO0O0O0DbODOO00n
00000000000000000. 40000000000000000O0
00o00Do0oOoooO0obOooDo.0bo0bOo,00b0obDo0bOoDooooon
godbobOoooooooobooooooooobobobooo,oooon
000000000000 bOO0o0bOOo0ob 20300000.

gbdboboboooobooooboboooooooo,obobobooo
00O000. 0000000000000 b0oDo0obOO0o0oOOooDOo,00000
go0booooobooobobooobo, bbb booooobooon
000O0o0o0oOo0obOOo0bD. ODbhooDbOoOooDbOoOooDoOooDboOoon
O0D0000Db00o0obDooooo. bOggd MER Spirit Microscopic Imager O
00000,(0000000000000ooO0)0oo00o0DUo0ooooooO,o
00oo0oboooobooboboooboobobooobooobooooobooon.
Metzger (2005) 0, MER Gusev 0000000, 00000000000000
ggsobb,bdgdobobobbtbooogouobbbboooooboobobooo
000b0obO0o0O0ooOo,0b0ob0ob00obDOoo0o0bo0ob0obOobobDOooon
oooobogooboobooooo.

000000000000 bO0o0bO00obDbO0o0obOo0o0obDbOOoobDOoOoDDOOo
O. Greeley et al. (2003)0, 0000000000000 CCOCOOOOOOOOO
gooooboo, oo boooo ivgwmoooobbobbOooo
goobobOobooo,0ob0ob0o0b0b0b0boboboooDooDooon
000000Db0oDO00.00b00o0obO,00000b000Db0obDOoDbOOooDon
goo,00bobo0boobooboooooboooobooDoo.bobooo
000000,00000000000000 1.0x 107keg/m*00000000
00700 ADDODDOODOOODO,0D00000D00DODOO0DODOODOOODOO
oooo.

OpooOooOOOOOOOO00ODOO0OO0O0O0O0OO0O0O0O000.
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4 O00O00O0O0O0OO0O0OO0OOO0

4.1 OO

gbbogboogbbuogboobobuoobbooboobboobo,bbo
gogboboboooobobbooooobobbooobobobooon.

gobbooog,boboogbobobuooobobbboooob,ooobooboboo
00000000000 0®000000000000000. 00000000
gob,oggobobboooobbobuooobbbuooobboboooo,boo
gobobooobbuooobbooobbbooobobooooboboboo. oo, d
gbbodbosbiombbuoobbuodbbooboobbuoobbodoboo
gogbbbooooobobog,bbbuooobbbuoooobob,o0bobbod
gobbuoodobbboobobboo.gbboobbbooob,oobbod
gogobobbobodoooooobobobbbodooooobobobboogd
gobobd. gobbuogobbooobbuoooboboo,bbuooobboo
goooboooboo. obbooboboobuooboUu IkmbOOobObOoODbDOO
0%0,00000000000000000000000OO0,0000000
gobobuooobbooobbooobbbooob. oo, obbooobobod
gobboooobboogbbbuooobbbooobbbooobbood.
goboogo,ogoboboobbuooobooobooboa,boo,bbo,0oboo
gogggoobbboobo,bbbbbbbboooad,bboog,bbbbod
gbobodbbodgbobooobobbo,bogoboobbuoobboobobo
gogboooogbood.

gogobobbobbbooogooooobbbbooooobboobbboood
g,boggbbugbbodgbogubuoooboooobboobbuooboboo
0000000000. 000000000 LESO0000* 00 (o000
00oo00o0ooooo0U0oooooO0UooooooOU0On),boooooDoooo
goobobbobboooooooobbobbooooooobobobbboogo
gobbuooobbuood.bboodobb,o0obbuooobbuooobboo
ggobob,bdgoggoboobbouoooobob. oobboo,bodgd
gbbodboogobuogobboobooobuoobboobo,bbuodbbo
ggbbobuoggobobobuoooobobbuoouobooboooooooo.

B¥OoOoOoO0000,000000000000000000000000000O0O0O000OO0
0.

000000 themal plumes 100000000, 0000000,00000000000
gooobooooobooooboooobooooobboooobooooobooooooooooog.

SOLES 00 Large Eddy Simulation 1 00, 000000000000000000O0O0O00O0O
goboooooobooobo,oobooboboobooboobbooboobooobOoobOoobDoooboo
0.
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4.2 000

goobobobbboooooooboobbooooooobboboobboogd
gooog,bbbbbbbbbbbibbbododddddoooooooooo
. bboodddgoooooooooboobbboobobobbboooougod
03. 00000000,0000000000000000000000000
0,000000000000000 1«kmOD0O0OD0O(0DO0O0O0O0OOOODODO)OO
gogogoobbbbbbbobbbood. bbobobobbbbooodaooaad
googoooboogo,bogobo,goobooobg R, Ubboobbon
gboobobooboooooooboobo. R, O, 00000DLODLODODOO

gobooogd
v

50L (1)
gooOoOoOo.00oovoooooo (boooooOoo),LOo00b0ooogo
(DDDDDDDDDDDDD),QDDDDDDDDDDDDDDDDDDDD.
gobobooo0ooUouoouooooobooooooooooonooooboooon
0. 0oboooboooooo,ooooooooooo 1100000, 0000o
gtddodoouou, oo uoouoouoouoo
gooooooo.

R, =

g o gbbbugoobbbuooobbbuoooobood

0000000000 0OO0OOoOOooOoOO0O0 m/s)f 29 00 [m] Ry

00 (0Oo0) 10 107% 10 2x 10
00 (0oo) 20 107* 100 5x 107
D0 (([@OoD) 30 10~% 100 4x 102
00 (0Oo0o) 100 10~* 2000 1x 102

a 000000 Ryan and Lucich (1983), Ferri et al. (2003), Ringrose et al.
(2003), Biener et al. (2002) 00000000,

Carroll and Ryan (1970) O Fitzjarrald (1973)0, 0000000000000
gbbodbbodbboobooobooboobooobo,bbodgbobo
000000000 11mO000000000. 00, Carroll and Ryan (1970)
g, goguoobbbbiodoooouobbbbiboooooa,obbbbibofoo
goggoobooobobooo,bbodddoooooobboobbboogooag.
Carroll and Ryan (1970) 00, 0000000000000 0O0OCOOOODOOOO
O0000000000O00b0o0bOo0obooOobooOon. 0O Carroll and Ryan
(1970) 00, 0000000000000 COCCOO0O0OO0O0 1I00MOOOOOod

sl00O0000000000000000D000000000O00000O0.
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gb,g0boouodgbodgboboooboobobuoobbuoobboobbodoboo
O0000O. Rennoet al. (2004) 0, 0000000000000O0OOOOO
gbbogbobooobood,ooobooobbodouobboooboo
gbogboooobogoouoobb,obuogbobuoobbuoobbuooboo
gobbuooobbu.gobboodgb,ggobbuooobbuooobboo
ooooooboobobo,000b00b00ob0 LESOooobooooooboboo
00000,000000%000000000000000000000. 00
gogobob,buogogg,obobougooobbobooogdg. bogd
gobbuooobbuoodobbog,bbuoobbooobbooobb. o
o0o00ooOooboO0obOobo0o0b0 LESObO0boboo,0b0oboooboobobo
gbbodbodg,bodboobobuoobbogboobobuoobbooboo
go.
gbbog,bodboobbuogbboobuoobbodboobbuooboo
000,000000000000C000,0000 (000DOOO0O00O0ODO0OO
00000)0D0000000 (D0D0DUDUOD0D0OD0DO0DO0DODDODO0)ODDODODODOOO
gobbuooobbuooobbooobbo.ooboboo,bbooobboo
ggbbbuooobobbooogbboboooobbod.

4.3 UO0O00O0O0OO0OO0OOOO0O0O0O0O0OO0bOO00d

O000ORenno0 00030, 0000000000000000O000. OO
gobogobbooobbbooobo,ooobbboobbbuooobbo. o
gbbodgbbodgboboogboobuooboo,boobbuoobbogbobo
gogobbb,buoogobbbbbouooobbbboooo.bbod,d
o000 (0oo000000 (p)OoOCO0O0O,00000000D000ODOOOO
000000 (y)OOOODOOOOO)00O0O0O0O00ooooooooooooo
00000000.0000000000000000000 Renno et al. (1998)
gogbboood,bboooobbbdaa,bbuoooobbooodgbbboo
O000000000000000000. Rennoet al. (2004) 0000000
gogbbobuoodoobbodoodaoobon.

Ap =(psd po) (2)
¢ AT
oD 1Eﬂ]) (3)

~poo(1 T exp]

Od0p0000DO0O0O0OD0ODODOOOODODO,T.Op,, 0OOO0OODODOOO
o000, RO000O0,¢ 0000000000, ATOOOODOODOOODOOO
O00000000000000000,00 AT O Renno and Ingersoll (1996) O

20p00000,0000000000000000000000O000O0O00O00.
33Renno et al. (1998), Renno and Bluestein (2001), Renno et al. (2004) 000000000.
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ggbbobuoooobbobooan.

Cpnﬂn

AT ~ ————
8coprgHT?

(4)

000 F,00000000000,e000000,¢z,000000000000

00,¢000000,HFO0000000OOO,7,000000 (00000000

00000000000000000000000)000000000000

DDDD&@DDD,DDn<1DD,%§<1DDDD,DDDDDDDDD
ooooooon. A
YNCpPoc AT

Ap ~ LRI 5

p RT. (5)

ggb,bgggbbobuoogoobbboooo,booogobooo.

[rme, AT
Viaw ™ ﬂ%L— (6)

000 V,,100000000OO000000000s34,
0000,0000000000000000000,000000000000
000000,00000000000000000000. Renno and Bluestein
(2001)0000,000000000000000000000,0000000
oooooooo.
000000000,0000000000000000000000000
0,00000000000000000000000000000000000
0000000000.00,00000000000000, (4),(5),(6)000
0000000000000000000000000000. (6000000
000000000000000000000000000000000000
00000000000,00000000 (49)000000000000000
00000000000000000000000000000000. 000
000000,0000000000000000000. Renno et al. (2000) 0,
000000 MPFOOOOO0O0O00000000000O0O,000000000
00000000000000, Toigo et al. (2003) O (Renno et al. (2000) O O
0000000000000 45km0000000000000000 506km0O
0000000000000000000000000000000),0000
00000000000000000000000000000000.
00000000 Lorenz and Myers (2005) 000000000000000,
000000000000000000000000000,000000000
0000000000000000000.0000000000,000000
00000000000000000000,0000000000000000

¥0000000000000000000000. 0000 Rennoet al. (1998) 00000
gog.
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ggobobobboooogbbobbbouooobbobbooooobboob. oo,
00000000, (Coo00o00oooooooooooooooooooo,
000000000, 0000000000000000OO0O00OO0O00OO)OO0O
gogbbobbuouooooobobbbddooooooobobooboboougd
ggbbbuogogbbbuoooobbbuoooobobbooan.
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5 Uuoboooboooboooboobd

goooooO,00000000052mbar0 00000000000 1000mbar
oooooooooo,0o000000oD. oooOo,0b0000O0oOoDoooDO
ooooooooobobooooooooooobD.o0ooooooO,o0bb0b0000
0O8o0100pmO (DODODODO)000O00O0ODOOODODOO,00000000O0
oooooDooOOoO,000000000000000000000000000
O0000o0O0O0o0oooo0ooooO0 (0 10). 000,00000000000O
oooooooD2emOO000000CO00,0000000O0D0000O0DODO
ooooooooooooooooOoooooooOoooobOooOooooooDo
ooooo.0oooooO0O0,0000000000O0O0O0DODOOODOODOOOO
00000000, (Kahn et al. (1992) 0 Zurek et al. (1992) 00000000
0)0o0000000O000O000O000O00DO00O00O00OO0OOOOo
O00. Greeley et al. (1992)0, 00 0000000000000 0OOOCOOO
00oo00oooO0o0oooo0oooo0ooO, 000 (ooooooooooo
O0000oo0o0o0o0oooO0)0ooo0o0oooo0oooooooooooo
o,cGcMO00ODOOO0OOO000O0ooooooOboobooOg.

ooooooOo,0000000000O000DOO00DOOOODOOOOOO
oooo.0oooooo,0o0000000O0000000DODOODBOOO,000
00000 Thomas and Gierasch (1985) 000 Viking OO0 DO OOOOOOOO
ooooooooooooooooOoOobobobobooooooooooDooObboboo.
ooo,MGSOO0OO0OO0O0O0OO0o0ooooooooooog,oboboooboooobon
obooooooooboooooobooooooboOoboOooooObObOOoOoOooDooODo
ooooooooooo.oo,000000o0ooooooooooObbobood
gooooOo,0pooooco0o00oUooooooooo,0oooooCoood
ooooooooooooooooooooDO. 000, 0o0oo00000000
ooooooooooUoOopooooooooooOooooooDOoooooDooo
ooooooooo.

00000000000000000000000, 0 2.0x 107%kg/(m?yr) O
ooooooooooooooooo MPFOOOOOOOODOOODOOO,
oo00oOOO0O000.0000ooooopooooooooooooooooogo
0000007 Balmeet al. (2003b)0, 000000000000 OO00O0O0OO
oo0ooooOOOOOOOO00000000000000000,0000000
oooooooooooooooooooOoooooooOooo.obooog,
goooooooOoooooooooooooOoboCo.Dooooooo,00d
oooooooooooooobooooooDooOooOoooooOboboOoooooDo
O000000000000000000. Ferri et al. (2003)0, MPFOOOODO
ooooooOoODOODOODOOOOO000000000,000000000000
O0000000000000000000. OO0 Fisheretal. (2005)0,0000
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0000000000,0000(@O0O00000 7um, 00000000 15um)
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gbbodbbodgbooobobboobobodobo,bbuoobbodobobo
gobooogg.
gbbuogobboobbodbbuoobboobuooobo,oboboboo
gbbodbboogobuogbboobboooboobboobooobo,bbd
ggobbbbodoooooobbbbbbuouooooobbobobboago
gbbogbogbobodgboogooboag.bb20b0dboobobogbod
0000000 (6)0D000O0O0O0O,00000000000 (nooooo. o
goooboobooboob,bboboooboo poooo.

D~ NFLA (7)

o0 pO0bodoodoodoodooooooooboooooobo, NODO
DDDDDDDDDDDDDDDDDD,FDDDDDDDDDDDDDDDD
DDDD,ZDDDDDDDDDDDDDDD,ZDDDDDDDDDDDDDD
goooooboooooooon. oooooooooo,onoooooooon
gbdodoboootuoouoouobo, oo oouoouoooo
go00oo0oooooooooooooooooooooooooooooon.
gbdodoooouo,oddoooooouoooobooouoouoooaoo
0dooooooooooooo,ooooooobobodd Renno OO
DDDDDDD,FDDDDDDDDDDDDDDDDDDD.DDDDDDDD
oo,00b0go, oo ooooooooooo, o
oo, 0booguou, oo, bguoooooodouooouo
ooooodooooooooooooooooooo. ooooooooon
goododooooooooooooooooodooooooogooon
O0ooooooooooooooo. oooooooooooooooooon
oo, B
Ny Agmy
N ®)
000 «0000000ooooobobooooooooboooooog, NyOooo
DDDDDDDDDDDDDDD,EDDDDDDDDDDDDDDD,WDD
o0oodooooooooooooooouoooouooooooo. ouo
gddodoouou, oo ooooouoouoouoooo
0000,0000000000000D0O0O00O0CODOO.OO,(000DQO
0000000000000 00000000) 000000000000 og
oo, 0o ooooooooooooooooon
gooooooooogonn.
goooooooo,0boooooobooooooboooooooboooa
gododoooodoooogooooooooooooooooooonon
0o0o000ooOOo0,0bo0dbo0DoodoDoOOoo0bOoobO.o0bOogd, GCM d

D~
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0000000000000000000000%. 000000000,000
gobooooboogoooooo,gGCMUObDOboDooooboooobooon
g,gboobobooboboobobbooboboobo.obobobbobon
gdgogobboboboboooo,guobobobobobuduoooouobobooboooon
gogooooooo.

Newman et al. (2002) O Basu et al. (2004)00000,(0C00C00)000O
0000000000000000000 A%O,000000,0000000
Uoobobboooobobbb0oodd Renno OO DODOOOOO. Newman
etal. (2002)0,200000000000. D0OO0O0OOOOOOODOOOO
00AQO0ODOOODOOODODOO,0D00000000D0D0000O000DO000DO0O
O0000000000000000000. Basuetal (20000000000
000000000000, Newman et al. (2002)000000000000CO
000000000,00000000000000000%00000. 000
000 Basuetal. (2004)0000C0C0O0O0O0O0O0OD0O0OOOOOOOOOOOO
000000,00000 ADOODOO0DODODOO.

Newman et al. (2002)0, 0000000000000 00O0O+030°000
gogooobboooboboog,oubobbbbbbdoooooooboboooon
gooogobbooobbodb.booboboo,bogb40°cbboobbO
D00D00000000000. Newman et al. (2002) O Basu et al. (2004) O,
gobobbogooooobbouoooobobbooooobobbuoooooo
O000D0. Basuetal. (2004)000,0000000000000000000O
. ggd,ogbobobtodoooobbbbuooooooobb,googooo
MPF OOOOUOOOODODODOOODODOOOOOU0ODODO0DOOooOoDoDbobooboDoO.
Basu et al. (2004)0, 0000000000000 0CO0OO00OODOOOOOO
gogd,bbobodooooouoobbobobbtbdoooooooboboboooo
gooob. oo, bbgdoooobbbbooooooob,booogooo
gobobooooobobouoooobbouoooobobboooobb oo, boooo
ggdgoguobbobobboddooooouobobob, oo oboooon
gogoooobbbbboooooooooooobbbooooo.

gogoboboobobbtodoooobobbbbboooooobobob 340000
gobbooogoobuoooobbooobobooo. gobbobuooo
ggdoguobbobobbboodoooouo, bbb ooouobooboooon
gujdjddooogdo. oo, uboubooboooo
00000000, 000000 Ruff and Christensen (2002) 00000000
000000000®¥ 0000000000000 00000o0oooooooo

35Newman et al. (2002), Basu et al. (2004) 000000000.

36Newman et al. (2002) 0000, 00 ADOOOOODODODOODOOOOOOOOOOOO,
gooooooOOooOoOOOOOOO0.

37000 arbitrary units of lux 010000000, 0000000000D0000OOOO.
38dust cover index 00 000. O0O00000O0O0D00ODO0,0000000000000O
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gobbdodo.obbuooobboodobboo,bbuoobbooobboo
gbbodbboogobogbobooboooboo,bobooboobobuooboa
gugbbbuodobobboooobbbuooobbbooon.

gbogbogoobogoboaooan.
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6 UJ00oooobooooooooooooogr?

gobo,gbbuoodbbooobboodbboo.gbboodobboo
gobboboogd,bboggobbbuoogbbbooabbb,oobbbod
gbbodbooobuoobboobboooboo,booboobbodobbo
gogbboboogooboboool.

gobb,gdbbboodgbbbuooobobbooa,bbuoodgbbboo
00000oo0o. 000,00000000,0000 100m/sO0O00O00. OO
gbbodbbodobobbuodobbodobobodbooo,oobbodbobo
g,bogdgbbooobboboogbobobooobbooobbooobbo. o
oobooob MERODODOODOOOO,0000000000000000D0O
000000 (Doooooo0o0o0oO0)oooooooooooooooooo
go,0o00bobooboboobobbooboboo.boboobobon
gbbodgbooobog,ooobuoobbogbooobuoobbuooboo
ooooooooobo,MEROODOOO,0000000000000000O
gbbodgbbogbbooobooobooboobooobo,bbodgboo
gbgbooboobobob.oboobo,o0obobboobuobbobon
gbobooa,boogbobbuoobbuoobbuogbbuoobogbbooboo
O000000. Farrellet al. (2004)0 0000000000000 0O00O0OO0OO
gobboooodg,boogoobbbuooobbbuooobbb,ogbbbod
goboobooooboobobooboooobooboobo. MPFO MEROOODO
gbbodboogobuoobbooboooboobboobobooboon, o
gbobooooooooobooboobg.boboboboboboboboon
00000000,0000000000000000. Ferri et al. (2003)0, O
gogoobboboboboodooooobobboboooooooobobobobbboooa
000000 20x 107%g/(m?s) 00 0000000. 000000, MOCOO
gogoobboobobobodoooooobbbboooooooobobobobbboooa
gobboboooboobob,oobbbuooobbbooobobboooobn,o
gogboboboooobboboooooobobooooon.
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T Uooooggo

gbbogboobbodbooboboobb,bbodboobboaobbo
gobobooo.bbuoggbbooobbuoooboboog,bogobbod
gogoooobbbbbbbobbbbootboddooooooood. ooaaaa
gbbodbbodgboboooboooboobboobboobboobob, o
gbbodbooob,dgbooobuoobbuodobooboboobbodobobo
gogboooogbood.

gbbogboobbod,ggbboobuoaobbodboobboobobo
g,bgbbouogbbodbooobuogobbooboooboobbooboo
gooooobbbbbbbobbb. obbbbbobobobbbboooaoaao
gbbodgbbooboboobo,gobbodbbobuoobbuoobbooboo
gbgbooboboobo.booboboob,boobobuoobobon
gbbodgbbogbooooo,bbodbbobuoobbuoobbodoboo
gboboobbgoboboobbuoobboobbuoo. oobooobooo
gbboobuodbogboboobbooboob. bobobooboobbo
gbooobooboobooboboobboooboobbooboobobon
gobobuooobbuog.gbboogbbog,bbuooobbuooobboo
gbogboobobooboboo.bobg,boboobobobobobon
00000000, (00DoooooD)0o00000goUoooooooo. ™
gbooobboobb,oobboobboobuooobooboboobobod,
ggbbobuoooobbooogooboooobobod.

Renmno OO OO0O0OO,00000000D0O0O0DOODODO M OODOOO
googoobbbbobobobobbbbooboddoooooooog. ouggao
g,bggboogoboobobuogbbodbboobobboobboobobo
g,buogdgbbooobbobogbobobao. obbuooobbooobboo
gboobooobbooboobooboboobboo,boobboobbo
gdoooooooooouoououououooo, o000 oo
0000000000000 00O0000O00ODOo0OO0OoO,0D00000 (3),
(4),(5)000000C0O000. DO00DDOOOOO0O0ODO, 0000000000
0.[1]0000000000000000000000,000000DO000O
gbogbuogbooboobobobobooboobuogbuooobonobo
000000, 2000000000000 0000O0OOOOOODOODOODO
gbbodbooobuogobboobog,booboooboobbuoobobo
0000000000000 00000000, B2ooooboooooooo
gbobodgbb,0bogbbuoobbodboobuoobbuoobbogboo
000,000 4000000000000 000C0OO0O0O0,00,00000
0o0o00ooooooO0UooooooU0UooooooOoUooooooOog, (0O
0000000000000 00000O000DO)0D0000O00D0OOOOBbO
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ggboobogaod.
O000000000000000o0oooooooooooooooO. 1joo
ooooboooo,boo GeMUbObogooooooobooo,boboooboobn
gogobobbobbobouodoooooboboboooouooobboobboogd
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