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Average MEs, Temperature, WRFGFS5-12km, 0l-May-2013 - 31-May-2013, 12Z, fhr 12
Mean Error < -4°C (blue)

Mean Error > 4°C (red)




Average MAEs, Temperature, WRFGFS-12km, 0l1-May-2013 - 31-May-2013, 12z, fhr 12
Mean Abs Error >= 0°C and < 4°C (gray)
Mean Abs Error >= 4°C (green)
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Verification Maps
Wind
Speed, Initialized 122
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Wind Direction, MAE, spd > 3 knots, Forecast Hour 36, 00Z Initialization,10-pt Smoothing
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Wind Direction, MAE, spd > 3 knots, Forecast Hour 24, 12Z Initialization,10-pt Smoothing
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Temperature Bias, verified vs radicsonde and ACARS obs, 17-Jul-2011-168-Aug-2011, 12Z, f36
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Even More Detailed Verification for
Development

4/3-km Simulations of WRF version 3.1.1 for Cases Nov 2009-Jan 2010
Last Modified: Wed Jun 05 2013 11:49:52 GM1-0700 (PDT)
The Problems
Winds are oo strong over the land. Daytime high temperatures over the Intermountain West are oo cold.
Working on Solutions

To help fix these, several approaches have been tried:

1) turning off the Noah LSM

2) modifying surface friction through roughness length o vertical diffusion

3) modifying the roughness length or friction velocity based upon the variance (36-km variance WA 36-km variance,

-km vanance, 12-km variance) of the subgrid scale terrain.

Click here for the statistics and plots that use lowest sigma level temperatures and winds instead of the PBL-scheme 2-m and 10-m values.

The loops in this table illustrate the attempts and how they impact the simulations.
Table 1. Standard Plots

Initialization Domain Product Hour Cases (control click to select multiple)

Tl Cases,
| 1. 5td daka wef) |
2. wifapr08 (std for summer2008) i
2. w3 Lstauffer2
3. wriv3l1stauffer3
|5 wrf 3L lustard
6 wiiv3 1 lustard
00Z Jan 7, 2010 is a really bad case for standard runs. 002 jan 15, 2010 : 7. wrfv3llovenst
o —_—————————— B owrfv3llu3s2
12-km 3| Western WA Surface Wind Speed sf our12. o)l 3 wrivilluds2aldiaml

Obs: 0Z Oct 26,2010
NOTE: 10 see how and why the RUC LSM affects offshore winds in the July 8, 2008 case, load this loop of difference plots which shows that
the thermal trough over California is enhanced with RUC.

11 wrfv31imacis

12b. wrfv3t llsm
13, wrvd1tudnolsm
wrfvd1isiz2
wrfviltsfz

i€ wrivi1lsiza ([0 ]
Reset

Table 2. Geographic, Mean Statistics, and New Frequency Distribution Plots

60. wrfv341cudnoshmp.
61, wriv34iculnoshmprad
62. wifv34 Lcudnoshmpgrd
———— Spring 2013 Cases
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Inamelist.input llike case 58. wrfv34l with cu_physics=4, Noah LSM and RRTMG shortwave and longwave radiation schemes instead of RRTM longwave and Dudhia shortwave schemes.
E@ from std

|like case S8. wrfv341cu4 with cu_physics=4 except using the new Noah MP LSM.

|like case 60, wrfv341cus with cu_physics=4 with Noah MP LSM and RRTMG radiation -- this sctup is problematic for the compilers to run.,

[62. wriv3dlcutnoahmpgrd

namelist input llike case 61. wrfv34lcu4 with cu_physics=4 with Noah MP LSM but with the new Goddard radiation schemes (ra_lw/sw_physics=5) which does not have the unstable code problems that RRTMG does.
(diff from std
l63. wifv35cudnewassib |[like wrfv35cu4 with cu_physics=4 but using the 3rd gencration Simplified Simple Biosphere Model (SS.B) LSM: (description from the WRF Uscr's Guide). SSiB is developed for land/atmosphere interaction studics in the climate model. The acrodynamic resistance values in SSiB are
st input \determined in terms of vegetation properties, ground conditions and bulk Richardson number according to the modified Monin-Obukhov similanity theory. $SiB-3 includes three snow layers to realistically simulate snow processes, including destructive metamorphism, densification process due

m—ﬂ" ) to snow load. and snow melting. which substantially cnhances the model's ability for the cold season study. To use this option, ra_lw_physics and ra_sw_physics should be set 1o cither 1, 3, or 4. The second full model level should be st to no larger than 0.982 so that the height of that level is
[t troon id |higher than vegetation height. New in Version 3.4.
Stats for 25 Oct 2010 are here

wverification statistics for SA stations >= 3 knots 24-hr Forecast 00 UTC (4 pm PST) 12-km verification statistics for SA stations >= 3 knots
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[wsplim 5028 wrfv3llustar78d2.Janl-¥eb82010.00.24.diffs.stats2 (wspl0m 10939 wrfv3dlcudradd2.Jul-Aug2008.00.24.diffs . stacs2
vapiom 5028 wrfv3llustar Janl-reb82010.00.24.diffs, stats2 wep10m 10939 wrfv3dlcudd2.Jul-Aug2008.00.24.diffs. sratad
opion 5028 wrfv3llsfz2d2.Jani-Feb82010.00.24.diffs. stats2 wsp10m 10938 wrfv3llustar?ipbll15d2.Jul-Aug2008.00.24.diffa. srata2
[wsplom 5028 wrfv3llustar79d2.Janl-Feb82010.00.24.diffs. ltn:sl [wspl0m 10939 wrivid. Jul-As 1008.00.24.diff. ts2
hap1iom 5028 582010.00.24. i £ 2 weplom 10939 wrfvillustar?irid2.Jjul-Aug2008.00.24.diffs.statsd
hvap1om 5028 wrfv3élkfnoahd2. £ 2 wep10m 10939 wrfvit 00.24.diffs.ataza2
fvsplos 5028 wrfvid 1 2 wapl0m 10938 £v31 Jul-Aug2008.00.24.difs,
bapiom 5026 wrfvldifrfdd.dani-Feb82010.00.20.dikE fwsp10m 10939 wrfv3 1 8.00.24. diffa. szats2
fwapltsm 5028 £v3411and2 wap10m 10919 wrfvid 00.24.diff: a2
hvspl0m 5028 £v31lust, 1az..mn ~Fe wepl0m 10938 wrfvid 00.24.di £ 82
vopiom ? 10938 wrfv3llustar?8d2.Jul-Aug2008.00.24.diffs. staza2




What new verification capabilities
are needed by consortium
members?

 Rob Elleman suggested adding the capability
to look at verification at single stations.

e Doable if folks want it. What kind of
interface?

 Anything else?



Pressing Hardware Needs

 To maintain reliability we have found it is
important to replace hardware older than
approximately 5 years old.

e Also difficult to repair old hardware.

 We also need more disk space due to demand
for more and more products.



Node Replacement

Nodes >= 5

years

Compute

Nodes (Sage)
Blades (Nodes n9 -
nl4)

Age

5 yrs
(6/2008)

Replacement system Cost

iServ R4410.v3 $13,830.00

(4 nodes in 2u box)
each with 64 gig ram
And 120 gig boot ssd

QDR infiniband to
match

exiting ones.



Disk Array Replacement and

Raid Systems
Size System Age Replacement system Cost
7 yrs .
5.5TB clr (10/2006) iServ R518.v3 $12,771.00
6 yrs (36 disk system
9.2TB (4.6x2) trof (5/2007) veplaces
: 6 yrs
9.6TB Si (8/2007) All 3)
64 gig ram, 120G
boot ssd
12x47TB drives in raid
6 for
40TB usable space
and

All the other

cuctarmc ara

room for 24 more



Model Changes

e At the last consortium meeting (in Feb), |
proposed two major changes:
— Moving to a better solar radiation scheme
(RRTMG)
— Using the RUC Land Surface Model

 Would greatly improve near surface dewpoints and RH
e Better low-level clouds

e Allow snow to evolve in time

e Generally improved verification



Problems

 Everything seemed fine in our testing
protocols (6 weeks in summer and winter),
but we lost a run on April 12,

e Went back to previous system and did
extensive testing. Found some bugs in WRF
code and made fixes.

e The new version of WRF (3.5) became
available around that time, so we decided to
test it before we made any changes.



WRF 3.5

 Bottom line: did not find any major
improvements in performance for any
variable.

RgwasRIgT v C "
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But a bigger problem was evident...
major increase in cold bias in

spring
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We have had this problem for
years...but worse this year because
of additional sun and warmth

e Turns out the problem only exists over snow.

 When air temperature is in the 40s or 50s

during the day, the 2-m air temperature is
near freezing.
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No snow
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No snow
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Fixing the Problem

e Have done massive testing to find the issue,
experimenting with PBL schemes, Land
Surface Models, etc.

 Talked to NCAR experts...they know there is a
problem.

e The most promising option so far is:

3rd generation Simplified Simple Biosphere
Model (SSiB) LSM
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WRFV35CU4NEWZSSIB 12-km t2m Bias 100Z/F24 Mar22-



But much worse for minimum
temps

2m me for Mar22-Apr52013 00Z fhr 12

-0.16

whole_d2_all_sites

Station types

[

0 1
Units
m wifgfsd2 mwrfgfsd2 m wifv35cudnewzssibd2



Some New Products

UW WRF-GFS 12km Domain Init: 12 UTC Wed 05 Jun 13
Fegt: 12 h Valid: 00 UTC Thu 06 Jun 13 (17 PDT Wed 05 Jun 13)
Ventilation Index (m®/s)
20m Horizontal ¥ind (full barb = 10kts)
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Model Info: V3.4.1 SAS Sch YSU PBL Thompson Ther—Diff 12 km, 37 levels, 72 sec
L¥: RRTM 8W: Dudhia DIFF: simple KM: 2D Smagor
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UW WRF-GFS Yakima — 4km Traj Init: 12 UTC Wed 05 Jun 13
Fest: 24 h Valid: 12 UTC Thu 06 Jun 13 (05 PDT Thu 06 Jun 13)
Wind(kts) and Trajectory ending at 50m

Trajectories from hour 18.000 te 24.000
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Model Info: ¥V3.4.1 SAS Sch YSU PBL Thompson Ther—Diff 4.0 km, 37 levels, 24 sec
L¥: RRTM SW: Dudhia DIFF: simple KM: 2D Smagor



UW WRF-GFS downtown Boise ID — 4km Traj Init: 12 UTC Wed 05 Jun 13
Fest: 54 h Valid: 18 UTC Fri 07 Jun 13 (11 PDT Fri 07 Jun 13)
Release Time Wind(kts) and Trajectory starting at 50m

Trajectories from hour 54.000 to 60.000
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Recommendation

e If we can’ t find a fix for the snow problem

(which is rapidly going away), probably should
return to the RUC LSM with the RRTMG

radiation scheme.

e Will work with NCAR over the summer on the
snow problem



Financial Situation

Clifford F. Mass - P.I.
University of Washington

JULY 1, 2013 to JUNE 30, 2014

Salaries Amount
Clifford Mass Pl for 1.5 month summer @ 100%

David Ovens Research Meteorologist, 12 months @ 100%

Richard Steed  Research Meteorologist, 12 months @ 25%

Jeffrey Baars Research Meteorologist, 12 months @ 45%

Mark Albright  Research Meteorologist, 12 months @ 25%

Neal Johnson Research Scientist, 12 months @ 10%

Total Salaries r 184,627
Benefits Faculty/Res. Assoc 25.3%, Prof. Staff 31.4%, 53,3206
Hourly 153%

Services Computing Services - machine/user upkeep 32,100
825 mach, 33 user/process accounts each month

Supplies 8,000
Equipment 20,000
| Total Direct Costs 298,053
Indirect Costs  54.5% of Direct Costs Excl. Equipment 93,864

Idaho - 30% Indirect Costs
FS - 10% Indirect Costs

Total 391,917



Funding

Budget
63-5671

pending
62-2873
63-6745
pending
pending

'Agency ~ Amount ~ Starts  Expires
Idaho DEQ 190,000 30% IC continuing 6/30/14
PSCAA via Idaho _

Seattle City Light (maintenance onl 40000 _ V1/13 12/31/13
Forest Service 25000 10% limited 9/1/13 8/31/14
Seattle Public Utilities _ 25,000 - continuing 12/31/13
Kings _ 20,000 A 7/1/13 6/30/14
NANOOS data 10,000 6/1/13 5/31/14
‘WA DOT ' 0 ‘ |

Total 310,000

was $88,500



