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Fig. SM1.  The (left) climatological mean and (right) standard deviation of the integrated Water Vapor Transport (IVT, kg m-1 s-1) computed using 6-hourly values during October-March from 1979-2011 in CFSR. Shading shows the magnitude (scale at bottom) equal length vectors show the direction of the mean IVT.
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Fig. SM2 Back trajectory count maps at 6-hour intervals (e.g. 0-6 hrs, 6-12 hrs, 12-18 hrs, … 30-36 hrs) prior to the heavy precipitation event in the WA-nID region. 
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Fig.  SM3 Back trajectory count maps at 6-hour intervals for the OR-sID region. The local maximum over the central CA valley at 24-36 hours indicates that air parcels may slow or meander in this region with their progress blocked by the high Sierras.
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Fig. SM4. Back trajectory count maps at 6-hour intervals for the NV region.
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Fig. SM5. Back trajectory count maps at 6-hour intervals for the UT-CO region.
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Fig. SM6. Back trajectory count maps at 6-hour intervals for the sCA region.
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Fig.  SM7. Back trajectory count maps at 6-hour intervals for the AZ-NM region.
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Fig. SM8. Count maps and cross sections for back trajectories, as in Fig. 4 but here generated on random dates.
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Fig. SM9. Count maps and cross sections for back trajectories, as in Fig. 4 but here generated on random dates.
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Fig.  SM10. As in Fig. 9, high composite maps constructed from the days during which the top 1% of PC1 values of IVT occur, but here for SLP anomalies at lags of a) -2 days  B) -1 day c) zero and + 1 day.  Zero lag corresponds to the same times as used in the composites shown in Fig.  9. Upon reaching the west coast of North America the northern end of the low extends eastward more rapidly then the remainder of low and the entire circulation becomes zonally elongated by lags 0 and +1 days. This results in a strong gradient with eastward flow at low levels conducive to onshore flow and the penetration of air through the mountain gaps that mainly have a north-south orientation
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Fig. SM11. As in Fig. 10 but for the high PC2 based composites for SLP at lags from -2 days to +1 days.
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Fig. SM12. As in Fig. 11 but for the low PC2 based composites for SLP at lags from -2 days to +1 days.
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Fig. SM13. As in Fig. 12 but for (modified) high PC3 based composites for SLP at lags from -2 days to +1 days. The PC3 based composite exhibits a modest cutoff low at surface in the eastern Pacific that propagates onshore by lag 0 and merges with a northern trough from lag 0 to +1
image6.png
Countmap at 6Z

Countmap at 12Z

105w

<o Topograh P
=] [®]
35 - asN
30N 30N o
25n 25N o
2N T T T T 2N T T T T
TOW 12SW 120W 1ISW TOW  10SW  130W 125W 120w SW 110w
Countmap at 182 Countmap at 24Z
son Topograshy son _Tepoaraphy —

3N asn -|
30N aon -|
25N o 250 - )%‘\
20N T T T T 2N T T T T
W 12 120W HSW  HOW 10 130W  125W  120W  1SW 110w
Countmap at 30Z Countmap at 362
son _Teposraph son _Tepography

105w

Bl

35N

30N

25N

DJ o
e’/'?

208 .
1w 12w

T
1200

208 r .
oW W 120w

SW 1w 105w

10 20 30 40 50 60 70 80 90 100

115w

oW

105w




image7.png
Countmap at 6Z

Countmap at 12Z

<o Topograh P
=] [®]
35 - asN
30N 30N o
25n 25N o
2N T T T T 2N T T T T
WOW 12SW 120W 1ISW TOW  10SW  130W  125W  120W  TISW  TI0W 105
Countmap at 182 Countmap at 24Z
o _Topography son _Tepoaraphy

oo

38N asn -|
30N aon -|
25N - 25 -|
20N T T T T 2N T T T T

W 12SW 120W HSW  HOW 10 130W  125W  120W  1SW  1OW  105W

Countmap at 30Z Countmap at 362
on _Teposraph son _Tepography
B

3N asn -|
30N aon -
25N 25N o
L T T T T N T T T T

W 12SW 120W TISW TOW  10SW  130W  12W 120W 1SW TOW 105w

UL EE e ———— | | |
10 20 30 40 50 60 70 80 90 100




image8.png
CountMap(WA-nID)

Cross-section(WA-nID)

W W W uSW oW 10w

5 % 130 170 210 20 20 W0 a0

CountMap(OR-sID)

Height (hPa)

50
00
70
w0
w00
1000
_

6 12 18 24 30 3 42 48 54 60

Cross-section(OR-sID)

W 1ZW 120w USW oW 105w

5 9 130 170 210 250 20 30 70

CountMap(NV)

Height (hPa)

00
™
0
a0
w00
™
_

3 6 9 1215 18 2124 27 30 33 36 39 42

Cross-section(NV)

W ESW oW usw oW 10w

50 9 130 170 210 250 200 30 370

Height (hPa)

00

0

700 :

w00

™

1000
v e N o oo
(1T EI T ] ]|

6 12 18 24 30 36 42 48 54 50 66 72 78 B4





image9.png
CountMap(UT-CO) Cross-section(UT-CO)
i —
500 - [%]
40N 600
o
g
£ 700
35N =
5
2 w0
aon
s00
2w : = : = 1000
ow usw ow  nsw  tow  osw SN 4N N N AN
% % @ 10 20 20 20 W0 70 3 6 9 12151 21 24 27 0 %
CountMap(sCA) Cross-section(sCA)
so0 (9]
600
H .
< 700
5
g
2 w0
a0
aon : . : . 1000
wow wsw teow  tsw o tosw SN 4N aN SN GoN
% @ w0 0 20 20 2 % a0 3 12 2130 99 48 57 66 75 B4 93 102
CountMap(AZ-NM) Cross-section(AZ-NM)
aon
500
asn 50
T
g
< 700
aon b
3
2 s
25
400
2on | 1000
wow wsw oeow  tew tow  tosw SN 4N N aN AN

50 %0 130

70 210 250 200 330 370

36 9 121518 212427 30 33 36 39 42 45




image10.png
CFSR IVT EOF 1 high 1.0% ONDJFM Anom Comp

SLP (mb) -2 days SLP (mb) -1 days
1 1

60N — : 60N 1

40N ¢

160W 140W 120W 100W 160W 140W 120W 100W

SLP (mb) +1 days
1

60N | eon - — s
son ] — 50N —
40N E— 40N —f
30N o — 30N —
20N ———T — i 20N t = — T —
160W 140W 120W 100W 160W 140W 120W 100W




image11.png
40N —

30N —

CFSR IVT EOF 2 high 1.0% ONDJFM Anom Comp
SLP (mb) -2 days

50N

40N

SLP (mb) -1 days
1

60N

50N

40N

30N

100W

50N

40N

30N

100W

20N

T
160W




image12.png
CFSR IVT EOF 2 low 1.0% ONDJFM Anom Comp

SLP (mb) -2 days
1

SLP (mb) -1 days

60N — 60N
N LTS
50N - soN
40N j I—— 40N —
30N '{— 30N o
20N — T T 20N =
160W 140W 120W 100W  160W 140W 120W 100W
20 16 12 8 -4 0 4 8 12 16 20
SLP (mb) 0 lag
60N 60N
50N < . - soN
40N — . - 40N
30N B - 30N
20N = T T 20N
160W 140W 120W 100W  160W 140W 120W 100W
20 -16 12 -8 -4 0 4 8 12 16 20 8 -4 0 4 8 12 16 20




image13.png
60N

40N

30N

60N

50N

40N

30N

CFSR IVT EOF 3 (modified) high 1.0% ONDJFM Anom Comp

SLP (mb) -2 days

50N

40N

SLP (mb) -1 days

60N

50N

40N

= 30N —

100W

-20

-16

-12

-8

20N
100W 160W





image1.png
60N

50N

40N

30N

CFSRIVTkgm's™

ONDJFM Climate ONDJFM Standard Deviation
_____ b 60°N
- —
Sepws~ T
B ooy
A e —
P SRS
T
= =
— 45°N
=
- 40°N S
~ 35°N -
Lo N
NS - 30°N y
NN\ NN -~ N
VN NN NN e
25°N : ; ' ]
140W 120W 150°W  140°W  130°W  120°W  110°W

(LT T T TSN T T [ [ T TTo
20 60 100 140 180 220 260




image2.png
Countmap at 6Z

Countmap at 12Z

son _Togotrapty
5]
an -]

0N

38N

1250

50N

2w sw

Countmap at 182

ow

105w

308

mow 2sw

Topography_

20w sw
Countmap at 24Z

ow 105w

45N

40N -

35N

EN

1800 125w

son —TeEegraey

oW 1isw
Countmap at 30Z

110w

105w

e r
13w 125w

oW tsw
Countmap at 362

oW 105w

Bl

=

45N
4N
£y
Z 1
b
30N T 30N T T T T
1S0W  125W 120W  TISW 1I0W  105W 130W  125W  120W  1ISW 110w

105w

[ 1 I —— |
10 20 30 40 50 60 70 80 90 100




image3.png
Countmap at 6Z Countmap at 12Z

asN

40N

38N

3o
WOW 12SW 120W 1ISW TOW  10SW  130W  125W  120W  TISW  TI0W 105
Countmap at 182 Countmap at 24Z

Topography_

Topography.

50N

50N

A

TS
T

-
%

o
b

EN

an

T
W 12SW 120W HSW  HOW 10 130W  125W  120W  1SW  1OW  105W
Countmap at 362

Countmap at 30Z

o _Topography

ORI i TR NS =)
L7 T =N

45N 1

4N

38N

3N T 30N T T T T

180W  12SW 120W HSW 1I0W  10SW  190W  125W  120W TISW  110W  105W

[ 1 I —— |
10 20 30 40 50 60 70 80 90 100




image4.png
Countmap at 6Z Countmap at 12Z

oy Tovoaraph son Topoaraphy
=] )
aon aon -
s 35N o
3on 30N o
250 25n T T T
WOW 12SW 120W 1ISW TOW  10SW  130W  125W  120W  TISW  TI0W 105
Countmap at 182 Countmap at 24Z
Topography Topography
asn asn
N X 7518 S
40N : /(:\) £l
e
asn & e
G
. =
30N o d )
\
25N T T T T 2N T T —
TOW 12SW 120W 11SW  TOW  105W  130W  125W  120W  TSW  110W 105w
Countmap at 30Z Countmap at 362
on _Topograph 7 oy Topography
B E S
N -
2 % o i
\ i\g{
2 T T T T S w 1 T T T T <

1B0W 12SW 120W  MSW 10W 105W  130W  125W  120W  1SW T10W  105W

10 20 30 40 50 60 70 80 90 100




image5.png
Countmap at 6Z

Countmap at 12Z

Topograph Topography
s asn
3
@ oA &
aon aon -
s 35N o
3on 30N o
250 250 ;
WOW 12SW 120W 1ISW TOW  10SW  130W  125W  120W  TISW  TI0W 105
Countmap at 182 Countmap at 24Z
oy Topograshy — g Tovogesty
[ & o i
= q o
40N Lm“ | o N
G
35N o asn o
ST
30N - § | s
B\ |
N
\
an — RS- —
TOW 12SW 120W 11SW  TOW  105W  130W  125W  120W  TSW  110W 105w
Countmap at 30Z Countmap at 362
a5 —opograeh = asn
B AR
/M_&J S
r,a o5
aon aon -
a5 - asN o
0N | \ﬂB PR
. R\%:z\
) I \ A
WOW 12SW 120 1ISW TIOW  10SW  130W  125W  120W  TISW TIOW 105w

20 40 60 80 100 120 140





crsaign’s’

— T
2060 100 140 180 220 260

Pl M1 T o) sl mesn s () st devtion o the
e e e L o i oy s



