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i Note: The green and red dots
Natlonal represent 100 sites in the cities of
1 DC, Baltimore, and Annapolis, plus
Capital Area the WeatherBug Ha bulting area
These would be the official 100 sites
SITE BREAKDOWN ESTIMATE for this area. Another 125+ sites are
shown in purple in the areas
lcon Type Count between these cities.

@ Existing— Up 87
@ Existing—Down 13
Total 100

@® Additional
Available Sites
Between Cities 125+

AREA DIMENSIONS

5 km grid
defining city
area based on
50 miles wide
50 miles tall

.t U-ATL  Aflanta 78 6% 27 3 24 24%

U-BOS Bo>t0n 13 65% 92 3 8%

C- CH hmcro | 38% 100 0 100 100%

U-HOU HOllthIl 6 5 4 %0

AWS Deployment GG IV I T o
U N&C New York 100 0 100 100%
U-PHL  Pliladelphia 0 100 3 100 100%

Status February, 2007

Total UrbaNet Sites: 1000




AWS Site Qualification

AWS Metadata/Qualification web site:
http://www.aws.com/urbanet/Status.asp

Cadin Springs Schoal 50955 ' Fnad South Adin qton Cualifed

NOW™ Mexandria Campus 3001 Morth Beauregard Street Aexandria Qualifed

John Adams ES 5661 Raybum foe. Alexandria Cualifed
Green Spring Gardens 4603 Green Springs Road Alexandria Cualifed

Edgar Alen Poe his FOO0 Cindy Lane Annandale Qualifed

5t hlarys ES 111 Duke of Gloucaster Sirest Arnapdis Qualifed

Adington Scence Foous School 1501 Morth Lincoln Strest Aein gton Qualifed

Uyeen Sires ~rin aton - Qualifed




UrbaNet Qualification
Station ID
ALXAN

AWS Site Qualification

Attribute

10. Master Base Photo:

Green O Yellow O REAIC)

MetaData

6. Mast is mounted:

7. Number that best
represents mast location:

8. Wall Material:

19. North Photo:

20: South Photo

Photod is looking:

Pleaze Select A Direction

Photod shawes:

Photo10 iz looking:

Pleaze Select A Direction

Phaotol 0 shovws:

29 Camera Direction:

West

9: Wall Color:

21. West Photo

22. East Photo

Site

30. Extra Photos

11. Roof Material: Asbhalt Grean &) Yallms O
23. Dis‘ta_nce to Marth 40
12. Roof Color: Ohatrudion: TATT e |
Closest Morth Trees 32, Mas!t Prone to Sway. My masl is secure and shakes/says very
13. Roof Height: Ohstrudtion: little. GISSARCN Yelow O m
1. Logo Photo: 24, Distance to South 2 S—
14: Temperature Sensor Obstrudion: Inside Equipment LUedste |
Height: Clozest South Parch 33. MCU/DL Loeation: Room 68. & have been waiting for it to be }
g~ Ohstrudion: moved 0 100m 69, Wa anein need of a_ | SIS YSHOW O Red O
14b: Total Temperature 35, Distance to West a rain sensor as the building had a rehaul
2. Looking Up Photo: Sensor Height: Obstrudion: last year & the sfnl‘i:clxlr'ldisn't running as it
15. Wind Sensor Height: gﬁgffdﬁﬁa LA MCUIDL Sarial #: SWO1679
5 Remote Serisl # Listad an 3454
15b: Total Wind Sensor é%;ﬁ:';‘;‘? o East 5l Boltom Labl:
S : =
3. Looking Up Photo I e Closest E ast Playgraund LM RO Green @ Yellow O FEGICI
‘ 58 ’ 16. Wind Sensor Type: Chstrudion:
27 Distance to Heat 0]
17 Wind Sensor Souroe: gﬁ.llzo'n'er.fCanecﬁun Station remains powered and connecied. Breen & Yellow O _
4. Mount Type: Direction: Closest Heat Source: olicies: )
= = 28. Two Phatos on ; . :
5. Direction of Northeast 18. Wind Sensor My Wind € | {2 pogt 99, Qymershp Fledge: | Doy beetio ke;g;;;aﬂ'wmn Green & Yellow © REEY
Ext. Wall: Direction Fixed: pi

37, PL Passwords.

The WeatherMet PL does nat require a
password or | will remove the exisling
usemama/passward.

Gresn & vellow © REEICH

38, Additional Info:

The camers is oparating and wa are able
Io caplure an image howaver we need
some advide on how fo reconnect to
obtain data.

Green © vellow © REEICH

Site Location and OB Histary |_tesate |

40, Coordmata/Elevation

38°48min29 s
7T 3imini8s
36t

Gréen & vellow O EEEICH

41, Ob Data History:

% of Historical Obs: 41.36%
First Ob Date: 1111/1993 12:00:01 AM
Lasl Ob Date: 1/31/2007 8:57:43 AM

Green @ Yellow O REEICH

Urbahet Qualified Status k42 |

42 Weather Data
Certification Status:
Weathar Data Cerificatian Too

Cerfified.

Gresn @ Yellow O -I

43, Overall UrbaMat
Qualified Status:

Certified.

Grasn & Yellow O -I

Phatal is looking: West

Photol 1 shows: i azonic

31. Rain Gauge My Rain Gauge doesMNOT
Status: appear to be clogged. | did

not test the Rain Gauge but
knowthat iz has been

recarding rainfall.

44, AWS Review Motes.

Certified 820006 by Bryan — Site datalphotos submitted by UrbaNet Tech.
Site has been down since 7/2002. Called and left mag for Sonla 6/25.

45, Review Notes (o
Communicate to Site:

Cedlifled 8/2/06 by Bryan = Sile data/photos submilled by UrbaMel Tech,
Site has been down since 7/2002. Called and left msg for Sonia 6/25.

| update |

| Save Changes and &e te Next Site | | Cancel Changes and Go to Hed Site |




AWS Measurement

Network Documentation

User’s Guide rev. 2

User’s Guide rev. 3 (02/2007)

Appendix A — Installation, Operations, and Maintenance
Appendix B — Quick Installation Guide and Tools Required
Appendix C — Metadata Collection Form

Appendix D — UrbaNet Site Evaluation Form

QA/QC rev. 1 (11/2006)

QA/QC rev. 2 (1/2007)
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lem WeatherBug Weather Staticn HOAA ASOS
Senzor Senszor Accuracy Sensor Sensor Accuracy
Type Range Type Range
Temperature Semicon- -13%F o +/-1°F Resistive -B0 °F to RMS: 0.9 °F
ductor +150°F Temp- +130°F to 1.8°F
Themmiztor eratures
-31 *F o +2°F Device dependent on
-13°F (RTD)
-5E8 °F to + 3°F operating
-31°%F range
Felative Electrical Dew -30 °F to BME 1.1 9F
Humidity (RH) | Copaci- Paint + 86 °F o % 9 DF‘
Dew point fance o - mea- with planz i
colculation 0 to 100% +i- F% sured by to chznge depen.:.:lent o
from Temp. Chilled lower limit | 2Peroting
and RH Mirror to -BO °F range
+/-0.02" or
. R Heated 4% of hourdy
Fainfall ELF:E:E Unlimited -]'_':,-'h]nl-!:r@ 'IE'ippihg ?EI:?-'h-::-ur h:-'l'a_l .
ucket whichever iz
gregter)
Wind Spead Propeller 0 to 130 +i- Z miph C D#a 125 +/- 2 krots or
anema- riphi with 2.2 n1ph‘?:eprf kriots 5% whichever
meter Dt 113 threshald meter (0 to 144 iz greater
knotz) senaitivity miph) /
with 220 7= 2.3 mph
miph gust or 5%
sundvability whichever is
gregter)
Wind Direction | Yane 0 to 352 +/- 3 deg. /"-"n—r{ 0 o 359 +/- 5 deg.
deg. with 3.8mph 4 deq. (when spead
electrical & | threchaold = 5 knofz or
0 to 360 senaitivity speed > 375
deg.mech miph)
Barometric Electrical 28 0"Hgte | +/-0.05"Hg | Redun- 169*Hg o | +/-0.02"Hg
Prezsure Piezoresis- | 32.0"Hg dant 31.5"Hg
five Preszure
Transducer Cells

ARL Research

Evaluating
Measurement
Technologies

| __— Wind Speed threshold 2.2 mph

Wind Direction threshold 3.8 mph
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ARL Research

0

Evaluating
Measurement
Technologies

FM Young Sonkc & AM Young Junion Wind Speed Comparison
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NOAA/ARL Research Programs
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ARL Research

Data Assimilation

Try to improve dispersion forecasting for
Washington, D.C. by:

— Using AWS (“WeatherBug”) data
as available in MADIS to
determine if value can be added in
the short-term forecast process

— Using MMS5 to assimilate mesonet
observations in pre-forecast
dynamic initialization period

— Providing MM5 forecast fields to
HYSPLIT
for trajectory analysis

*  4-km horizontal grid
Over 350 AWS sites
e 8 ARL DCNet sites
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KDCA (Reagan National Apt.) -- Wind Speed

6/ Full Mesgnet (no NWS) —1—
.y [? No Nudgin :
Limited 'V'efgr.\el' 0 Tuaging \_I(‘)bservatlons
5 Superoiz Mesonet (2 ways)
| Increase RIN &
v 4 -
= o Use only NWS
= t L (including KDCA) =
3 3p | A ==l
g Increase G
g (Mesonet, NWS)
\/ Static Init.
ERE)S
Change PBL scheme
0 (Mesonet, NWS)
12 UTC 18 UTC 00 UTC
Dynamic Initialization Forecast

ARL Research

Impact of Nudging

All 12 UTC initializations
converge shortly after
forecast start, regardless
of DI strategy or network
of surface observations.

Changing PBL scheme
makes bigger difference.

13



ARL Research

Impact of Nudging

Sensitivities for one case study suggest:

Obs nudging toward surface observations only (i.e., wind) for dynamic initialization (DI)
does not impact the forecast significantly

Small gains in skill are shown during DI in wind speed, but very little change in wind
direction

Using dense surface mesonet observations for DI made no discernable difference
compared with using standard NWS observations. Although changes are seen in wind
speed during DI, the following had virtually no impact on forecast:

. Using all ~325 active mesonet observations as is

. Limiting mesonet observations to one per cell

. Superobbing mesonet within each cell

. Superobbing mesonet in 2x2-cell clusters

. Using only (up to 16) NWS observations

. Observation nudging radius of influence (24, 48 km)

. Observation nudging strength (0, 4x10-4, 8x10-4, 1.2x10-3 s-1)

These conclusion come as no surprise!

14



ARL Research

Vi = PiXiy + BoXip + - BiXy + & Nowcast
or nudging: MOS
y=XpB+¢

“Model Output Statistics” (MOS)

 Dynamic model's uncertainties implicitly included in estimated error

Generally higher forecast scores

Thirty-year history in weather forecasting

Tied to specific dynamic-model version

Shorter history from which to form equations

Current experience favors MOS except for “rare” events
15
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ARL Research
NCR Testbed
®  Current UrbaNet Sites

DCO001 NOAA Hoover Bldg DCO009 Navy Annex

DCO003 National Acad Science DCO011 Naval Research Lab
DC004 NOAA Silver Spring DC012 DC EMA 2

DCO005 National Arboretum DCO013 RFK Stadium
DCO006 DOE Forrestal DCO014 Ft. A. P. Hill

DC008 DC EMA

Potential Military Sites

Potential AWS Collocation
Sites

Potential Tall Tower Site
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ARL Research
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ARL
Research

Proposed
Las Vegas
Testbed
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ARL
Research

NCR
Testbed

Wind Speed
Persistence
Analysis
Hoover
Building
2007-01-23
1415 to
2007-01-30
1400

autocorrelation

8 ........................................................................................................................... -
6 ............................................................................................................... =
4R ersassnsabygnannns O OEL I | EEEETECPRETEETRETE (E"ERREREET TS CERE ' (EEEETEETRETEETEE 'L T RETEETEE Y B P o
] S0 Y PR YL LI PR 1L | PP PP PRTEY PRSI POY ST A PR LT F R (L SRR P B S PP B Y T YL -
. 160 260 300 400 500 600 700

At a 95% confidence level, an autocorrelation analysis indicates persistence is a
valid forecast for 2-3 hours.

21



UrbaNet (AWS+ARL)
Applications

22
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ARL
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NCR
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ARL Research:
Transition to neighborhood scales

ey oF
1 Bellingham : U.S._ Blo_agent
2 Seattle 1 Spokane - 1 Grand Forks Dissemination T_hreat
1 Missoula 4 Bismarck 1 Fargo 1 Duluth & -999 Data Unavailable
@& 1 Unfavorable
2 Slightly Favorable
3 Favorable
5 ‘E"“b” rn 4 Very Favorable
1 Milwaukee® 3 Flint 5 Buffalo .- R9MEe "4 Manchester 5 Optimal
1 Sioux City 1 Waterloo ;e ol (25 3 Detroit ] Erig = 1 Eimira 4 Boston
1 Omaha 1 lowa City - Chicago 1 Toledo ¢ e Wo e

e City 3 Fort Collins 3 Peoria |2 Mansfield &« .. " 4 New York
NOAA Threatmap R Dat 3 Springficld | @ 2Columbus 3 Philadelphia

DisperSion Threat " 1 Colorado Springs 4 Kansas City , o | . 3 Cincinnati ﬂ- 1 Disvai
4 Wichita ' 3 Lexington 4 Fredericksburg
Levels i 5 Richmond
5 Suffolk

; 3 Enid "3 Rogers 2 2 Nashville Jd Bristol o &= ~
RED jstaff 4 Albuquerque 140:[?;0"13 City % 1 Memphis 3 Chattanooga 3 Charlotte @ !
8 Lubbock - So: 2 Pine Bluff SR «5Wilm* ~ -
Hu ubboc - Sherman e
N 1l S e a0 T ALO TS =\ HOMELAND SECURITY
3 El Paso 3 Abilene 3 Jackson Colum us‘1 et e ] ADVISORY SYSTEM

3 SanAngelo3 Waco 5 pjexandria - * 3 Dothan

ORANGE 2 '?.HSE:;HH‘;:I“SNH 3 New Orleans .2 Jac‘ksonville
: . 7 3 Ocala; S ey
4 Corpus Christi 2 Tampa - EV

5 Cape Coral
4 Brownsville - 5 Miami

- Richland -
1 Portland - Billings

1 St. Paul 0 3 Bangor,

T 3 Green Bay
2 Eugene 1 Boise City 1 Rapid City 3 Rochester ¥

4 Pocatello 2 Casper

1 Sioux Falls
1 Medford

Favorable Conditions

GUARDED

LOW
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1 Frederick
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4 Baltimore & Dissemination Threat
o @ -999 Data Unavailable
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ARL Research
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Dataviewer

.atdd.noaa.gov

-//dataviewer

http

File Edit Wew Go Bookmarks Tools  Help

<§| = I_: X @ @ @ ||_| http://dataviewer, atdd.noaa.govfwebsite/lasvegas/viewer htm

[} customize Links | | FreeHotmal || Windows Media | | Windows

| || NDAA/ARL/ATDD Las ¥egas Data Ser... |

NI EEEE

b
Las Vegas Dure s Natf Fecrea

0

Copyright (C) 2006 NOAA/ARL/ATDD
Windbarb Legend

® [ Snis I' 125t 150 s

{ PR r N F P

[ 25t S0 n r 00t 125 F: 17.5t0 20,0 i
<
|

Ceset e dandsPa..
a6

95}

0 14 Kilo?ﬁ)ars
[ ]

FSL/MADIS Wind

= Date_Time_GMT

5%}

|Stati0n| L=t | Lon | Temp |SeaLvIPress|RelHum|WTndDir|WTndSpeed

|1 |Mon. 14 Aug 2006 18:14:00 ||_S\.re5 |35.05 |-115.2? |35.QQQQQ4|D |21

|173 |5.35448

Minor Highways (Regional and Local)

[rec |PREFIPRETYPE|

NamE  [TvPE |sUFF| CLass [cLass_RTE [Hwy_TvPE|Hwy_svmeol |

: LAYERS
(Al Al Lavers :
- [VIFS| JMADIS Data (NOAL Users ONLY!
[V ) FSL/MADIS Wind
[ 901 O FEL /MADIS Name Label
[ (0] OV Fel /MADIS Temp
[ CIRSAS Wind Low
-1 IRSAS Wind High
0D Rses Temp

A AWOS/AS0S Data
=[]0 O awOs/A505 Wind
=[]0 awWOS/A50S Mame Label
-0 © AWOS/AS0S Temp
-0 /S A Names
=0T MsA Temp
k -l _|EPA Data
=L EpA Ozone
= EPA Ozone Labels
- |_IHYSPLIT City Model Output

Refresh Map
Refresh Time

‘-\\ [¥] auta Refresh Every 5 Minutes

Local Client Time: (2:47:47 PM

Help:

D A closed group, click to open,

An open group, click ta close,

A map layer,
[ & hidden groupflayer, dick to make wisible,
"> ¥ A vigble graupflayer, click to hide,
City A & visble layer, but not at this scale.
== [ & partially visible group, click to make visible,

Aninactive layer, cick to make active,
@ The active laver,

|

4
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A RKED”

Reporting Date: Download this data as CSV file

WS<= | WS<= j j WS> | WS>

Grouping gf)t:' 22 |38 fg ”= \‘T’VT;_‘?f & | TRate >3 | TRate > 5 | 20 30
MPH | MPH o MPH | MPH

Urbanet all 4378 | 763 1596 | 414 36 1534 539 6 0
LIHoENEL 723 |87 |260 |75 |6 246 63 2 0
Qualified
Washington 78 15 54 13 70 22 0
Las Vegas 73 21 32 5 0 0 0 0 0
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http://database.atdd.noaa.gov/aws/WindObs.php?UserDate=2007-04-23%2014:15:00&DownLoad=Y

360

(Bap) uonda1@ puIM

270
— 180

90
0

Mesoscale Model

Comparison

35

.
-
b MY LXK ¥ TS ™ — —
= e L]
ooy, P Ny e \...
ey o % o
....&Jf.nm
o
—— ",
~N o) < o
-
(s/uw) paads puim
— 3
b
— 3 e
- =
[ o
9
=
~N
[
<l =
z
[}
L 8
— ©
dg
2 k)
o <
o = (8}
95
a2 L
Q
K
o
I~ @
— ©
S
o
— o
S L
I~ ©
o
, , I ]
o wn o w (=]
8 ¢ ¥ g
=1
, , , , = (B6ap) 80UBIaYIQ UONIAIA PUIM EXONSS
< ™ o — o .I..
(s/ui) @ouBIBHIA PRAS PUIM EHONSS — 3
[ MJ
]
[
Y —
g
3 L
H S
% g
©
o [ m ]
L 98 =g
ds 5
g <
£ o
o — | -
@
- g
S
8
, I 8 f f f =
S
o w o wn o
3 ¢ g 3

< o~
(s/w) aouasaylg paads puim

(Bap) @ousaiayi@ uondaIIQ PUIM



Surface SD Wind (spatial)
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DCNet SD Wind

R-square = 0.386 # pts =531
y =0.369 + 0.259x
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