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RAP and HRRR: Hourly-Updated Forecast Models
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Stable Air 2 Days Prior: 1200 UTC 16 December 2015
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Stable Air
Mix-Out:
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1800 UTC 18 December 2015
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Stable Air 1800 UTC 18 December 2015
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&  The MYNN Length Scale: Operational RAP & HRRR
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&  The MYNN Length Scale: Operational RAP & HRRR
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o The MYNN Length Scale: Operational RAP & HRRR
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Known Problems...
= Harmonic averaging makes length specification difficult
= Surface-layer length scale (z-dependent) is influential everywhere
= Buoyancy enhancement factor may make Lg too large in the upper PBL
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The MYNN Length Scale: Experimental Revisions
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The MYNN Length Scale: Experimental Revisions
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&  The MYNN Length Scale: Experimental Revisions
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Height (m ASL)

The MYNN Length Scale: Experimental Revisions
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Mixing Length in 750-m Nest:
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MYNN Mixing-Length Revision:
Model Results...

18 December 2015
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Mixing-Length Revision: 14-h Forecast Difference

Temperature Difference

Init: 2015-12-18_07:00:00 Valid: 2015-12-18

3.0

750-m Wind-Speed Ratio

5-12-18_07:00:00 Valid: 2015-12-18_20:00:00

Height (km ASL)

0.5 —

0.0

0 25 50 75 100 125 150 175 200 225 250 275 300

w Distance (km)

Difference
(K)
2

,i)—-a—-.opoooP.C’,O.C’_,T‘r‘r‘r‘
= - N R L) N Ao N o~ o

_____RRNNENRNNRRANE

2.5

0 25 50 75 100 125 150 175 200 225 250 275 300

w Distance (km) E

—1 09

0.8

0.7

0.6

0.5

Center Location: Boardman, OR

Valid 2000 UTC 18 December 2015




3.0

Height (km ASL)

0.5 -

0.0

Mixing-Length Revision: 14-h Forecast Difference

Temperature Difference

Init: 2015-12-18_07:00:00

Valid: 2015-12-18

= - V= i ¥

;:r)f YJ | e - .
X 1Y

';-/ T J_,V |

7 = 5 Vi

750-m
nest

5-12-18_07:00:00

Wind-Speed Ratio

Valid: 2015-12-18_20:00:00

NRERRNR T

S o090 90 | 4t m
%) N e o N oo ®

(K)
2

Y S5 N

Difference 5 g _\/%8 \/ < 1
- F b/ 7

improved cold-air
retention, reduced
wind speeds

|

I T
150 175 200 225 250 275 300

Distance (km)

0.0 ! :

0 25

I
75 100 125 150 175 200 225 250 275 300

Distance (km) E

Center Location: Boardman, OR

Valid 2000 UTC 18 December 2015




Vaiaala

Height (m agl)

Height (m ast)

Height (m ast)

200
190
180
170
160
150
140
130
120
110
100
08a
080
070
060
050
040
030
020
010
009

Sodar Wind BOR (112m)
IR ]
C > 7 m
-
:,H 27 -
A =77 3
7;; o /—/ ; ]
O B= = ]
N = f&% f B = -
RSN Ay AR 48 =0 1
D7 X 77///;J/\ |/ =773 2
AR A 2SR N [/ = ~d
_/gsl RGN |/ —~( <31 4
Hr &3 ////\/l\ég j Y N4 _
R ”“575/’§§R§' )= ==
- - - — — —= - —
T Y = =
0‘0 0‘1 OI2 0‘3 0‘4 0‘5 0‘5 0‘7 0‘8 0‘9 '\‘0 1"\ 1‘2 1‘3 1‘4 1‘5 1‘5 1‘7 1‘8 1‘9 2‘0 2‘1 2\2 2‘3 O‘O
BOR
E IS ARy SN VRSN T T B T P E
E bl L b E
E 1S VS P P E
i S S ]

BOR
=Tt

[N B | S B
[~ b L
/7 B

| ~ -
q ~
] Ny

!
I.

T B

LILl

00 01 02 03 04 05 06 07 08 08 10 M 12 13 14 15 16 17 18 19 20 21 22 23 24

18-DEC—15 Time (UT6) Uk g ots

SPD

{m s—

1

30.0
27.0
24.0
21.0
18.0
15.0
12.0
9.0

6.0

3.0

0.0

SPD

{m =

Bo
27.5
25.0
22.5
20.0
17.5
15.0
12,5
10.0
7.5

5.0

2.5

SPD

fm =T

Eo.

30.0
27.5
25.0
225
20.0
17.5
15.0
12,5
10.0
7.5

5.0

2.5

19-DEC-15

Boardman, OR

Observed
(plots identical)

Control

Vaiaala

Height (m agl)

Height (m ast)

3-km
HRRR

750-m
nest

w/ New Mixing
Lengths

Height (m asi)l

209
190
180
170
160
150
140
130
120
110
100
080
080
070
060
050
040
030
029
010
009

Sodar Wind BOR (112m)
T ./. : T — ._‘\%. m
C 7 —\/ 7 30.
L ,[4\ \7‘/[ J e
:;ﬁ /:/{ ; ] 240
— P -
A - i, M s e 210
O/ wa=l /. A VA — 18.0
7. L L/ ] —7 . - i
[ P AN A 70 B0 2 3 [Hise
BN W /7///;/‘/\ 7 >/ 7.1 7
AR Y EGAR [/ ==/ 7] 4 12.0
_/gsl e > /N v} = <~
_/y_j ;////Q;?§§,A j A 2NN 9.0
[ = - - _
™~ 8.0
:/gﬁ /.////_\/ \i % TN I - =
C ] 0.0
00 01 02 03 04 05 06 Q7 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 00
BOR
L e e e e e B B T 1o
- e io
: L : 27.5
C s 7 /1 \-—./‘/P_L—l—“-— L 250
C n 225
— 20,0
m 175
— 15.0
\/ l._,., 1o LR P n 125
— 10.0
A B ] 75
L
N / i‘/ ~ n 50
| 2.5
ST O
00 01 02 03 04 05 06 07 05 03 10 11 12 13 14 15 16 17 16 19 20 21 22 23 2¢
18-DEC—15 Tame (UTC) Lk o 19-DEC—15
L e e e e e e e e e e e BT
= e,
[ ] 27.5
C | ]
- /00 I Tl JL-. /\[/ . 25.0
- n 22.5
— — 20.0
a 17.5
— 15.0
JRC LR R
— 10.0
1 7.5
j l AN D ] 5.0
} e B ] 25
: .| CRRE | W
00 01 02 03 04 05 06 07 08 09 10 11 12 15 14 15 16 17 18 19 20 21 22 23 24
18-DEC—15 Time (UTC) Lk o oo 19-DEC—15



Vaiaala

Height (m agl)

Height (m ast)

Height (m ast)

200
190
180
170
160
180
140
130
120
110
100
080
080
070
060
050
040
030
020
010
000

200

180
170

150
140
130
120

100
030
080
070
060
050
040
030
020
010
000

200
190
180
170
180

140
130
120
10
100
080
080
070
060
050
040
020

010
000

Vaisala

Sodar Wind WCO  (462m) o

A T T T T o TR SPD
C — L SNEs I Wasco, OR
- i = T | ‘
L %’7‘_‘3{1] ~l == o i §_,_ /t ] 24.0
C 1 s \/ / ~ B 21.0 =
© 3R e 2 YA :
SRl 2 VA i :
- 33339339 H= y Lo 1= 1 11°° 2
o 3 \’wwqi: = z ﬁa 3 Hizo E
D 2 P2 Observed '\
C §3¥WQ¥iq:‘ﬁ: { ﬁ’ly*:: 6o i -
E Yy IS TES = (plots identical)
L - Eoo
05 51 Oé 03 0; Gg &6 G; Og 0; 15 WH 15 15 1; 1; 1; 1; 1é 1; QB 2; 25 25 &O

WCO
- NN 2aan s s
- 3
: &
- (. i
- ~ Sy S WSy v - £
- . Control
C Ny ey TN .
- ~~SS VA v 2 R
00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

WCO
:. T T T RS R 3_km 750_m
- W)S,\.J*’“/I’L_V\VVLL\ HRRR nest
- B
C £
- o Lo :
L ~ ™ » - H K
= AERA L2X] Rhad w/ New Mixing ;
- R Al Lengths
RARRIN S SAAA . ]
00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
18-DEC—15 Tane (UTC) 0 Lk o 19-DEC—15

Sodar Wind
T T T

|~
N
T
K
E

WCO
T

200
190

TTTTTTTTTTTTTI

NANEYNN NN ERY

NANNVYYNNNEEESE

NYNNRINSY

/;\\\\\\\iYVTYYfTK

NNV 7/

e/ DEPTTTY
RS 7

NS

S
NN\

/,_
N\

)

LELLLELELLrerrrrry

Lttt rrrrid

IR

\

W

NVANRN VNSNS SR

I T TR S S B T

I
00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 00

WCO

L~

>SSy Yy

SUNSS VY T
RARANSY s

w
|

L
00

01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

WCO
T

TTTTTTTTTTTTTTTITITTTT

1

T

T T T T T

YO MMV

R Y

STy yS Wy N

A —

T T T T R

L
00
18-DEC—-15

01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Téme (UTC) (L n o 19-DEC—15

knots



Vaiaala

Height (m ast)

Height (m ast)

200

000

200

180
170
160
150
140
130
120
10
100
080
080

080
050
040
030

010
000

Condon, OR

CDN  (891m) .

Lo AN UL . ) sep
— J — (T‘ﬂ SSQD
C :/ _ ﬂzw
C j % 7] 24.0
- ?\-&:i g T fe1e
~ ﬁ?i Y/ — 18.0
- %/ = g —
- A% A — 15.0
o v -
- A= Y Z N
C /‘ff" Y NAZ ] 9.0
i =
R . Ews
EERAR VOIWWYTEE 1 [

00 01 02 03 Q4 05 06 Q7 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 00

CDN

- YT I I IN >
- yEsgssv§vvvyvv ‘ -
— — 10.0
- 3 Control
C VYA SIS I 50
: A dd LA S TG

00 01 Q2 03 Q4 05 06 Q7 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

CDN

- N R e R 2 %
- % vy#4VJ”vavv
o VAT A AT ST
C VAANALLA TN AN

00 01 02 03 04 05 06 Q7 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
18-DEC—15 Time (UTC) (ko 19-DEC—15

Observed
(plots identical)

3-km
HRRR

Vaiaala

V

eight (m ast)

750-m
nest

w/ New Mixing

Lengths

Height (m ast)

200

000

200

180
170
160
180
140
130
120
110
100
080
080

080
050
040
030
020
010
000

— (go1m) . e oo
SR % ;ﬁwg
C e
C ﬁ { i % . 240
C = n 21.0
- %}g g g - 18.0
- Z%Z %g ]

AT 15.0
o] .
C ?ﬁé; év \V/VE ] 3.0
:E5f2§ N\ 2 ER
ERAD IWYPEE o [

L L

00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 00

CDN
T

T T LIS I R w0 L

ERE T2 4 A

S EEAAL S A as

A A A A4 % dddddd
LA LN NN SN NN

L

00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

CDN
T

TTTTTTTTTTTTTITITITITT

T T T T T T T T T T T T T T T T T T T T T T T T T

YV IV

TTTT

TTTT

- MELL224 W2 2%

- IV AS SIS S S
C MRALARASASINASADAAGST

T R S N L
00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

18-DEC—15 Tame (UTC) L h o 19-DEC—15




NO4/ESRL

Parameterized Fluxes

Observed Wind Profiles e BOR (107 Meters)
T T T T T T T T T T T T T T T T T T T SPD
_ —1
2400 {m = 5%‘0
2200 — 27.5
2000 — 25.0
1800 — 22.5
=
% 1600 — 200
Y _ 17,5
& 1400
B 1200 — 8.0
o
§ 1000 _ 125
800 — 100
600 _ 7.5
50
400 —
| 25
2 T T TS RETEER. - 0.0
00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 1% 20 21 22 23 00
18-DEC—15 Tame (UT6) (L h 0 oot 19-DEC—15

Composite of 490 Grid Columns
(750-m nest)

Center Location: Boardman, OR

Valid 1400 UTC 18 December 2015

Height (m ASL)

2000

1500

1000

500

Momentum Flux
(Along-Flow Component)

———-Revised L

Control

-0.09 -0.06 -0.03

m28-2

0.00 0.03




Height (m agl)

Height (m ast)

Height (m ast)

v & Sodar Wind BOR (112m) L oo
Al L R AR v o manm BN
ErkeEee Y — T et i, OR | iiEEEEE Y 7 =T
i T —T N mpcs) z = - -
sReveer oy 17 22229y 1% Boardman, CRESTER U v g oneve 1
18 s T U ] 27.0 b v A . o
170 SNVNNANYT T ST Tox TV — 150 SN NG Y NS
= & NN - 140 —gr Yo NV 4 NN =™ ]
180 SN YINNITT T = = io v Y - o
el N EATSEE 1B VAAVE B I AN SV il
150 WNIENNS S TYNNINLT T ~Z _ v N °E
b A - 130w A 3 A n
s lll:\)\f BN~ \\féé\:/// :jlz 3\\1 \S\/\/X//t T ti210 E]égﬁ\\_l_,\)\‘; jéw\:/// _/j \ \[ /\%‘: - =
120 % % n 8o : v ] - ‘
5 bl = 3 S0 IS A 73N | 2> T
N e A { 7/\;/ } ¥ vy 7
I A A AT 150 bRl I A 73 L= b
Ey 2l T\Q (2o ] F o RN Ao C L g AN 2=
N NN N \ VA g - 12.0 & 070 ] : ¢ N . -
ey Vi W 2 { Z d A RNAS NAVAE WA o N
P DN N \j\\;;@l &f\/ =\ Q 4 7%LC 1 Fleo serv 30 ‘/5&%\;552// j//:;\\; j f\\ SN 2= T
N = JoT 7 HEN g o —~— N ]
B NN T AT o 7/\ N N 6.0 0 0 I AN/ ISR ] g -
040 2> Y I N AN = ( tica 630 :
SSRETITY Y T SIS atmEl’ plots iden s L
s 22 2 ‘7 " O‘G 0‘1 0‘2 0‘3 0‘4 0'5 06 07 08 09 10 11 12 13 14 15 16 17 18 1% 20 21 22 23 00
voor- 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
O‘G 0‘1 0‘2 03 04 05 06 Q7 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 00 N - | | | - - B?R - - | |
BOR e
200 TTT TRl Pt e e e e
0 170 —
gg_ }gg E,“\,L—wvw\\\’\n’\\\/“’h—\/‘/\/.,\/vv\/
}gg ;,V\b—\\\/\\\v\\y\\\\—\“,m_\h—\\,hr\/\/‘/v\\/\/\/ gg:
i gt
i g loals
120 — H i
}g)g: Fga gggf/“v\\’\\/ T T L e N \\/\/\/\/
teols 5 070 [
LS Lol SR 4 - . e S
e | 1 - Control -
ggg: . » ggg ;\V\I’\VVV\\/\V\\-’\V\»’\/\/W _—\ n
_ _ 3 ) 0201 N .
e N T _ E B AT e T e\ JS ‘ g
e L . ’ [ 1 1 1 1 Il L 1 1 1 1 1 1 1 1 1 1 1 1
SR e L EETT » 30 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
30 01 02 03 04 05 06 07 03 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 0 e
BOR -m |z
%gg’— T T T T T T T T T T T T T T 3-km 75 :gg:
a HRRR nest || vt S,
T S RO 1
150 (4 s
130H] i
- & 100
120 :
H + 090 —
2 % 030 B RNy SRR WA //\/V/
090 N\ B I N e N M. in § ggg:
e N e w/ New Mixing \iiF ]
e L ths 030 Dy ryryrtrtrbay ot N [~ S
i i 020 [
g R ~A eng gsg_\//\/vvvh,h,\/,/‘/ [ 2
s C 1 1 1 1 1 1 1 1
gég_\VV\/VVVVL_V\//\//' e 30 07 02 03 04 05 06 07 05 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
[ 1 1 1
30 07 02 03 04 05 06 07 05 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

ime (U tme (U _DEC—1
8-DEC—15 Time (UT6) (o x o , 9-DEC-15

Time {UTG) Cohs oot 9-DEC—-15

8-DEC-15 s 0 no



Height (m agl)

Height (m ast)

Height (m ast)

Vaiaala Vaiaala . . ) LS?dOLWlﬂd WCO <462m)

200 (T T T =) ] TR PRy A S\~ s A D11 o)
e o gt Wasco, OR Wl SEECCCE  UYYY Sy SR
| b 4 - : L] P o1 O 700/ 0 N Y A \/VQ/Q/Q/V -

e - 1 Moo ORtICl. CICICC O YV YY 1 Moo
N R e £ R T O MY YYYY ]
g v T T fozeo TRl TS - NI T fozeo
130 N I Il [ A — 210 —\130&,_1—&\~L.|_II:1_‘, \s\‘ﬁ\/V#Q/Q/V - 210
] A & | L. LoLr b — b
120 B el I 7 o T et et Wt . AR T Hiso
]ég%,;_uhl_l_ - 18.0 E jpof bl b T T VTS Y - :
o PR R A — 150 = ogofi b MG b M b L T ol AVASASAS — 15.0
D0 Fm i I I L I 7 : e o T e T S, AN N/ Y
PN A Y — 12.0 T oo W A Iy T M T Y NS — 12.0
Aot o \ R ot el e T e A, VANV N
i 7 Heo serve o o A s 2R A A= N
e P ] TICITIC U DL Aao vy, N AN YYYYY ]
g;gh_:h_ul—\__ L ] 8.0 . - I 5 O O P O 0 /‘;// //ng//vg ggvgg N 5.0
oo 1 (plots identical) tiol- 1= TYIY 1 i
= — - —
000 = 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ] 0.0 000 = 1 1 1 1 Il 1 1 Il 1 1 Il 1 1 1 1 Il Il 1 Il Il 1 1 1 1 1 1 0.0
- - - 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 00
WCO
BT T T 200 [T
180~ o0
170 1%8—
o
}ggfLLL”L"”LLL\"\ 160 e - MmO L e \-—/\/\/\'—\\\/\\\"W\\\\/
iH i
130 —
- ~ 130
s s H
100~ s 19
sk g
(T Y R A N TN « —
8%87 ‘g gggg-&_“,u._ﬂ:_u-_\/u_’\'\. ~ jL'“\/‘V\“’W“\"
060 ] & B
060 [~ ;
050 —
| Control m
gigﬁ—u_LLLh,—h_\/l— ! o] I ‘/1._’\.-\ ~ \\/ N n
] S S T e : 020 -
i il = i X O‘OZK“—'—II\/ X“ 7 Ty > AN P n
1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 000 ) . ) ) ) ] . I ; . ) . ; ! . ) } . ) ) ) ) ) ) )
00 01 02 03 04 05 06 07 05 0910 11 121,37‘7'5)14 1516 1718 19 20 21 22 23 24 00 01 02 03 04 05 06 07 08 03 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
8-DEC—15 ime {1 o Lok o ot 9-DEC-15 oo
WCO T T T
N 3-km 750-m |0
190 180
170H] nest L M A ~
170 160 He—T— — \‘\—/VW\\\/\\)"
T P TS SRR HRRR 150 [ v NN
150 ‘. VB2 A d e d 140
140 (— = 130~
130 — g 120 —
120 S 1o
119} £ 100~
100 — w 090 —
e PR A AN Somfn it fovw
080 H—1— - — N R ivi 5 070 —
o7ob &ly ° w/ New Mixing &
7.5
oo V4O W kL ~ P\
i R e Lengths e l B 0N [ asae s0
020 010H~— L L Lt — Ny ot
FRR 1) CAS G, A T AN (N L 000 |— TN e 0.0
it [/ =N ey
P 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 A_DEC_15 Time (UT6) 4 o DEC_15

8-DEC—15 Tame (UTC) 0 Lk o oo 9-DEC-15



Vaiaala

Height (m agl)

Height (m ast)

Height (m ast)

200
190
180
170
160
150
140
130
120
110
100
08a

Sodar Wind CDN  (891m)

—— — : e e SPD
L = {m s=1)
— — 30.0
C Y g ] 127.0
C 7 n 24.0

% Y
: %i 3/ Y g : 21.0
- N jg A S — 18.0
C X Y N/ - ] B
— y %Vs///y ; — 16.0
C NN WYY : ]
- O\ b 4 Hze
- MAAE AL 3 J Heo
5 MAAZEARE : J10
W, 393 7 : 1 Feo
ok kR =l
oo iy EER 1
EVIHIR VI I T I 1 L
00 01 02 03 04 05 06 Q7 08 09 ’\0;\"\ 12/"13“14 15 16 17 18 18 20 21 22 23 00
CDN
R o AV T VIV AV Ve e
(BB br s sy NAVAVA S S A Al —
%WWWVVJJV/JJVVVVVVV E
SSNNANT [ LS LI [N .
00 01 02 03 04 05 06 Q7 08 09 ’\01"\ 1%13‘14 15 16 17 18 19 20 21 22 23 24
CDN
BB By N S Y
e T S T LR VAV AW AVA S S VA
%WVVVVVJVJJJJVVVVVV
BANNANS S S S IS

00 01 Q02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 1% 20 21 22 23 24

8-DEC-15 Tame (UTC) 0 Lk o oo 9-DEC-15

| < Control

Condon, OR

Observed
(plots identical)

Vaiaala

Height (m agl)

\%
°

3-km
HRRR

750-m
nest

Lengths

w/ New Mixing

Height (m ast)

I[I[?JI]IHII%]III_

200
190
180
170
160
150
140
130
120
110
100
080

Sodar Wind CDN  (391m)

:
C Y § ] 127.0
C \ji § n 24.0
C % 3/ i 21.0
— A jg I3 n 18.0

Y AN
- YooYy 7 Heo
] - =
C YNy WYY _ 9.0
< ik 40
AA A AR 1 FHeo
\/égy\é \‘j 4 -’%g/ . 3.0
Ghn ALkn. ] i

00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 00

Q
40
=

K\I?HII%\II]JII@JII_

L S N e N N VIV AN A S R 2

SN SN S SN AN [
SNNNT I [ SIS AL

200

020
000

L L
00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

CDN
T

T T T T T T T T T T T T T T T T

Ll T N e SV VA S

Ll T SR Ve S AVEVIVEVAEY

PYTENNN VYV VYV VY YV Y VY
AN S SNV Y

T T T S TR T N T TR N T T B
00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 18 20 21 22 23 24

8-DEC-15 Tame (UTC) ok 9-DEC-15

knots



& Summary

« Common model failure mode...

poor representation of stable-air
“mix out”

— Better representation of free-
atmosphere & PBL turbulence

« For MYNN applications in 3-km HRRR and 750-m nest, reformulating the
mixing-length scale appears to improve wind-forecast accuracy.

(1) invoke component length scales where they are physically applicable
(2) modify the buoyancy length scale (generally more restrictive)
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{(ﬁ@H RAPv3/HRRRv2 Summary of Changes

GLOBAL SYSTEMSIDIVISION,

Implementatlon Model | Run at: | Domain Grid Grid Vertical Pressure | Boundary Initialized
RAPV3/HRRRvV2 ) Points | Spacing | Levels Top Conditions
Larger RAP Domain rRap | GSD. | North lgsa 834 13km 50 10 mb GFS iy
NCO | America (cycled)
Hourly (pre-
GSD, 1799 x
HRRR NCO CONUS 1059 3 km 50 20 mb RAP forecast hour
cycle)
Model | Version Assimilation |[Radar DA ACLIEl Microphysics e PBL LSM
LW/SW Param
. WRF-ARW GSI Hybrid RRTMG/| Thompson GF + MYNN | RUC
Newer Model Version RAP |""\36+ |Ensemble to0.75| "3 %M PFll RRTMG | Aerosol v3.6 | Shallow | v3.6 | v3.6
More Ensemble Weight
. 9 HRRR WRF-ARW GSI Hybrid 3-km RRTMG/| Thompson None MYNN | RUC
Advanced Physics v3.6+ |Ensemble to 0.75|15-min LH| RRTMG | Aerosol v3.6 v36 | v3.6
Model Horiz/Vert| Scalar |Upper-Level 6% Order |SW Radiation Land Use MP Tend | Time-
) Advection|Advection| Damping | Diffusion Update Limit Step
Seasonal Vegetation —— — v v
: th/Eth ositive- | w-Rayleig es .
Fraction/Leaf Area Index | RAP | 5%/5 Definite 0.2 0.12 20min o~ | 0.01K/s | 60s
" . Yes .
Positive- | w-Rayleigh 15 min with | MODIS
th/RKth
AR DU Definite 0.2 O.%:rglat SW-dt Seasonal Dl AVE
()




GLOBAL SYSTEMSIDIVISION,
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