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Examining Publicly-Availlable Tall-Tower Observations
MES(ﬁVEST Alexander A. Jacgues (alexander.jacques@utah.edu) and John D. Horel (Jjohn.horel@utah.edu) UNTT\EJER{[TY

Department of Atmospheric Sciences, University of Utah OFUTAH

Primary Motivation Storing and Visualizing Tall-Tower Observations Wind Ramp Event Examples

 MesoWest: collaborative project between the University of l. Internal Data Storage in MesoWest « BPANET Goodnoe Hills (BPGDH)
Utah, National Weather Service, and over 120 data providers * Primary MesoWest database structure assumes each station only has one of each variable (e.g. one wind o * Sited within wind farm area
« Goal: provide access and displays for current and archived sensor reporting speed, direction, and gust) = . 5.minute wind observations from two
surface weather observations across the United States « This structure breaks down when ingesting similar data from multiple sensors (e.g. RWIS road data as well sensors at 15.2 and 59.4 m above
« Data for 34,000+ unique stations (21,800+ in real-time) as multiple wind sensors on tall towers) ground level (AGL)
« Aggregation and dissemination source for: « Station sensor metadata table now utilized to dynamically associate sensor height, orientation, and type to » MesoWest archive: late January 2012
* Meteorological Automated Data Ingest System (MADIS) observations stored in new data tables . MY PUC SAk to present day with minimal data gaps
« National Center for Environmental Prediction (NCEP) « Real-time access to tall towers established and data now flowing into new dynamic databases routinely Courtesy: Google Maps AP
 Requests received to acquire and archive observations from  Ramp events below identified using Deppe et al. (2012) criteria
data providers with multiple wind sensors on tall towers

Il. Data Display Products on MesoWest Web Interface (http://mesowest.utah.edu)

« New web display products developed to access tall-tower data/metadata in the dynamic databases * 59.4mAGLwind: 14 UTC 3 May 2012 - 14 UTC 4 May 2012
« Estimated ramp-up and ramp-down events shaded below

Present Tall-Tower Providers 1) Station Metadata Page \

Direction
— 59.4m Wind Speed 26 N
S59.4m Wind Gust
24
: : . . NW
LMS Station Metadata and Information Page STATION SENSOR AND VARIABLE DESCRIPTION il

To view another station, input the Station ID and Click "Go": LMS [.Go.] Click cach parameter to list the sensor description.

« Utah Office of Energy Development’s Anemometer Loan -

Click to View LMS Metadata in Downloadable Text Format

Program NOwW managed by Salt Lake Community CO”ege ° Slmpllfled format |privary nForMATION e S+ Shou

Temperature (TMPF) (Click to Show)

* In partnership with MesoWest, real-time cell phone access to  More images o | Wind Diction DRCD 105 m Ck s Show
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Wind Direction

multiple wind sensors on up to fifteen 20-60 m tall-towers is * Menu display o p— N AL 0 i,
being implemented by Fall 2012 (SLCCNET network) options il e . FB A I

« Bonneville Power Administration (BPANET): network of tall « Extended SENSOr |wmwe s SeorHog AL i45m S “ ﬂ” e
towers primarily located along the Columbia River Gorge metadata (if itis | e \ o oeswmeewsy )

Wind Gust (GUST) at 62.5 m (Click to Show)

 QOak Ridge National Laboratory (ORNL): network of 11 tall available for the | cummomumaion oo == . 15.2 m and 59.4 m AGL wind speed: 0-24 UTC 22 Feb 2012
towers located on ORNL property in Tennessee station) s S ol S N o « Strong ramp-up event ~10-14 UTC (shaded below)

Model:

» Textfile option  |PATAFORLMSPROVIDEDAGGREGATED BY « Speeds approach turbine shutdown region ~13-15 UTC

Sensor Height AGL: 62.5m

e T . Large differences in 15.2 and 59.4 m winds ~11-16 UTC

Wind Speed (SKNT) at 30.8 m (Click to Show)

[Federal National Weather Service | Wind Speed (SKNT) at 44.5 m (Click to Show)
- - ~
Network BPANET SLCCNET Goodnoe Hills (BPGDH)
B 15.2m Wind Speed
M 59 .4m Wind Speed 26
2 lon T lar Displ Ive pr n left, new - r n right) for Herriman, U lon ~
) Station Tabular Display (active product on left, new beta-test product on right) for Herriman, UT statio y S—
- 22 N \
| A | )r
Stations 20 3 (+12) | | RN
STATION INFO Weather Conditions for HERRI STATION INFO Weather Conditions for HERRI 20 A f W MY W
. . I\Dm ) Cusrent time: July 27, 2012 - 15:33 MDT I\DA_‘“[?:I ) Current Time: 07/27/2012 15:33 MDT N AVLATREIVI
° D IS p I ay SO b serv atl ons i Most Recent Observations at July 27, 2012 - 15:00 MDT e 17 Most Recent Weather Conditions at: 07/27/2012 15:00 MDT _ 18 M V! Illf |
LONGITUDE: -111.988750 Graphical Links|With Prior Obs 15:00 Max since Midnight|Min since Midnight |24 Hour Max|24 Hour Min LONGITUDE: -111.988750 n
ELEVATION: 4775 ft Temperature | Temperature [36.1°F 97 4at14:10 71.6 at 8-50 93 8 2t 16:50 |71.6 at 8:50 ELEVATION: 4775 ft Note: This product is currently a beta test version that has been released for use, and additional versions will be forthcoming .§. 16 | .*"-'H i] 1 :
. MNET: SLCCNET Wind Speed | Wind Speed |16 moh from SE|26 at 1130 Lat3:20 26261130 |1at3-20 MNET: SLCCNET (see this Help Section for additional explanation on the beta test products). The MesoWest staff encourage feedback to help 1V I’ || I' II [\
States O R /WA U I fro l I l l I I u Itl p I e S e n S O rS ;:;?gg:%&&% Wind Gust Wind Gust |21 mph 33 at 11:30 3at3:20 33at11:30 [3at3:20 lﬁ;‘;?gg;%&% make this product better. Comments and suggestions may be posted on the MesoWest Facebook Page. E- 14 4 \ Y lul | — ANAI
Salt Lake Community College Battery voltage | Battery voltage|13.80 volt 13.90 at 12:10 13.20 at 1:00 13.90 at 12:10{13.20 at 1:00 i o '75) | Vi | TATA IR
Graphical Links 15:00 24-Hour Maximum | 24-Hour Minimum o 12 _'|‘. | l I l\.u"', ;
° E Xte n d e d m et a d a t a n Find us on Tabular Listing: July 26, 2012 - 15:33 through July 27, 2012 - 15:33 MDT Find us on 3.0m Temperature S61°F 938 21 16,50 162550 2 | F M
Facebook Time(MDT) Temperature Wind Wind Wind Quality Battery Facebook = = g L, Iy )
Speed Gust Direction check voltage 3.0m Batterv voltage 13.80 volt 13.90 at 13:20 13.20 at 8:50 \ P lllrla W/ | | | [
. oF mph mph volt e 1 15 ( |
AY _ : 10.0m Wind Speed 15.0 mph 23.5 at 11:30 0.9 at 3:40 | |
Data Jan 2012 — pres June 2012 — pres * Observation count for | “mEg | oo e oen s o -. '” : ‘] MR 4 4
. . el 14:50 861 15 23 SE OK 13.80 About Beta Test Displays 10.0m Wind Gust 21.0 mph 304 at 11:40 2.5 at 3:20 WA /A
i A A g 1440 854 17 25 SE OK 13.80 30.0m E Wind Speed 16.3 mph 26.4 at 11:30 0.9 at 3:20 B WAL
. 24_ h O u r e rl Od ¥ 1430 873 17 23 SE OK 13.80 | 300mEWindGust | 210mph | 329ac11:30 | 2.7at4:l0 4 ‘ /
1420 857 17 25 SE OK 13.80 ¢ 30.0m SSW Wind Speed 16.5 mph 26.0 at 11:30 2.0 at 4:10
i i*(’)g 22'4 1; - ::g % i’-ig 30.0m SSW Wind Gust 213 mph 32.4 at 11:40 3.8at3:20 : | | , , , ‘ , , ‘ . .
Change to Weather Map 4: 4 17 25 K 13.
() < an O rd e r' t ab I e b Change to Graphical Display 5 28 G waa—s 35.0m Wind Direction SE - - 0zf2zlz  Dzizzre  0z/zzAe 0z/ezilz 02/ezilz Defeeslz 02/zz/iz 02/2EAlz 02221z 0zizeslz ODz/ze/iz Dzdeeiie 02423412
Change to Metric Units 13:50 864 17 21 SE OK 13.80 s T2 - 00:00 02:00 04:00 06:00 08:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00 00:00
= - - - - Change to Graphical Display 7e . .
B | | P JA\ d m trat S |t L k C t C | | Change to UTC Time 1340 856 17 26 SSE OK 13.80 Change to Metric Units 45.0m Wind Direction ESE - - Date and Time (GMT)
O n n eVI e Owe r I n I S ra I O n a a e O U n I y O eg e . Change Date/Time 13:30 861 17 23 SE OK 13.80 Change to UTC Time 50.0m E Wind Speed 16.8 mph 27.3 at 11:30 0.9 at 4:10
mm variable type or S i S : /
2 Week Summary 1320 857 19 25 SSE OK 13.90 e [ 50.0m E Wind Gust | 22.8 mph | 331at11:30 ][ 09atd:10
(B PA N ET) (S L C C N ET) 13:10 847 17 25 SE OK 13.90 50.0m SSW Wind Speed 17.0 mph 26.6 at 11:30 0.9 at 4:10
S e n S O r h e I g ht ij'gg ?E i; ;i SSS;‘ % ;f’gg ORCIZLERODLCE 50.0m SSW Wind Gust 22.8 mph 32.9 at 11:30 0.9 at 4:10
: . “ US 1. Original Tabular Display
2: 3. 22 < 13. Original Graphical Display
il o SSE % i e SR Tabular Listing of 141 Observations from 07/26/2012 15:40 MDT to 07/27/2012 15:00 MDT:
- - 1230 833 19 26 SSE OK 13.90 =
® R etal n e d O tl O n S to 1220 819 18 25 SE OK 13.90 MORE INFO Time 3.0m 30m | 10.0m || 10.0m [[30.0m E][30.0mE] 30.0m | 30.0m |[35.0m Windl[45.0m Wind|[ 50.0m E 0.0m || 50.0m |[Quality|
1 . . - == 1 M . (MDT) || Temperature || Battery || Wind Wind Wind Wind SSW SSW Direction | Direction || Wi ind SSW SSW  ([Control
] 12:10 820 22 30 SE OK 13.90 Staticn Information °F voltage | Speed Gust || Speed | Gust || Wind || Wind peed || G Wind | Win
h . . forma 12:00 833 19 26 SSE OK 13.80 D i volt || m mph | mph | mph [ Speed Gust mph | m Speed | Gus
ith’ I I l lity 11:50 816 2027 S OK 13.80 L me =F =k
Blacksmith’s Fork Canyon C an g e u N |tS y tl e Latency (lelay o Senn Waal g Seo Batkiore 1500 861 1380 150 210 163 210 165 213  SE ESE 168 228 170 228 |OK
s - 2224 28 13 < - - - - A sz
. . S 1130 829 26 33 SSE OK 13.80 14:50 86.1 1380 139 219 154 228 157 228 SE SE 161 228 163 235 | OK
e rI O d an d tl m e - Z O n e .\'eart:av .Stations 11:20 829 19 28 SSE % 13.60 14:40 854 15.80 15.0 228 17.0 246 17.2 239 SE ESE 17.7 237 17.9 235 OK
) HLE 11:10 830 16 22 S OK 13.50 1430 873 1380 150 219 165 228 168 239 SE SE 174 237 174 244 [OK
11:00 827 1218 S OK 1360 14:20 857 1380 159 244 174 246 179 255 SE SE 181 237 181 244 | OK

Herriman 3) Station Graphical Display (active product on top-right, new beta-test products below) » Currently ingesting real-time tall-tower data from 3 networks

help Med ~ Line ~ 12hrs  ~ [Panel 1 Station ID HERRI ScalarWind ~ Panel2 Station ID HERRI zc(;lnaer [~]|Change Graph Settings | ° PrOJeCt Wlth SLCC for aCCESSIng addltlonal UT ta” towers to be
Bl A A e o] dissemination of all tower data to MADIS in development
* Single-level Towers AR UGl » Better legend location ot | o | email or Facebook (http://www.facebook.com/mesowest)

w Do

Direction,
T i
Y=

« Parameters pertinent to each station (not a default list) ( orecton — wind " OMRTL g completed in Fall 2012
* Dynamically changing list of sensor heights | 4 i e - Web-based data download products and real-time

 Ability to plot one or multiple levels of data on a single chart 2 orf [

* Larger graph sizes ; : v e « Refine products with additional features and user feedback via

Multi-level Towers « Expected in future version releases:

o PIOt and Compare tWO graphs at once [© Auto MinMax © SetMinMax|  Min  Max [ Change Panel 1 Min/Max Setings |
e Set range minimum/maximum values Qo data avaiabig

[@ Auto Mio/Max © Set MinMax|  Min  Max [ Ghinge Panei2 vinMax sotings ] AC k n OWI e d g e m e n tS

MesoWest Graphical Interface Display - HERRI MesoWest Graphical Interface Display - HERRI

Note: This product is currently a beta test version that has been released for use, and additional versions will be forthcoming Note: This product is currently a beta test version that has been released for use, and additional versions will be forthcoming
(see this Help Section for additional explanation on the beta test products). The MesoWest staff encourage feedback to help (see this Help Section for additional explanation on the beta test products). The MesoWest staff encourage feedback to help
make this product better. Comments and suggestions may be posted on the MesoWest Facebook Page. make this product better. Comments and suggestions may be posted on the MesoWest Facebook Page.

This page can be used to plot charts of observational data for HERRI. First choose options for graph size, time period, and variable type. This page can be used to plot charts of observational data for HERRI. First choose options for graph size, time period, and variable type.

° Tal I towe rS : I m p O rtant d ata SO u rce fO r n OWC a'StI n g CO n d Itl O n S Of Primary Parame ters: Chart Size: Medium v  Time Period: Previous1Day ~ Selected Variable(s): Temperature EI Primary Parame ters: Chart Size: Medium v  Time Period: Previous1Day Selected Variable(s): Wind Speed v We WO u I d I I ke to th an k B ran d O n M aI m an (S L C C) fo r h IS WO rk a'S
[ [ atie g L] -
Now choose any desired sensor heights for HERRI (if available), choosing 'ALL’ will default to selecting all availa'\y; . Now choose any desired sensor heights for HERRI (if available), choosing "ALL’ will default to selecting all available data regardless of sensor height.
the planetary boundary layer for wind energy and public safety T the Anemometer Loan Program Manager and for installing
11 I . " " When choosing levels, pl hat f ions th height may be unknown. P ith unkn Wind Gust yed by selecting 'ALL' levels. When choosing levels, pl hat f ions th height may be unknown. P /ith unknown heights can be displayed by selecting 'ALL’ levels. I t t th UT t ” t I: d f M W t
 Critical wind energy concern: nowcasting wind ramp events Ao, s evels cny oot conaill prsncer, s cae, & dan graph will ot Gy 3, e gl tnpeq MPI098d b iitrcondd. | | Alko o evele sty o coatainal persces, I i cse,  df grph will o Gy i, o exeiple, operais i scleced st el where e treeonded, communications 1o the all towers. runding 1or iviesovwes

(Freedman et al. 2008; Kamath 2009; Greaves et al. 2009; FIERR AvailableSersor Bsghts Gmater 50 1 AlL GrangaGan] HERRI AviabeSersr Begats (aeerd: 7100 L 300E U300SSW 7500 130055 LIAl | Grange g provided by NWS support and the National Mesonet Program
Marquis et al. 2011) : S Sl S— \ Expansion and Alignment (NMPX/NMPA) projects. We would

W 10.0m Wind Speed

« Wind ramp: an event that produces >50% change in turbine T N ETS rmiEa o also like to thank MesoWest staff members, Chris Galli and Judy
power capacity over a period < 4 hours Pechmann, who aided in design of the new dynamic databases.

« Ramp-up and ramp-down events refer to power capacity o
Increases and decreases, respectively ?:;
« Estimating events from wind observations (Deppe et al 2012) 5
« Ramp event: £3 m st change in wind speed when either: b To download - or Dl el
«  Wind speed within 6-12 m s (critical power ramp region) ol O HOWTIOAL 2 EOBY OF LIS POSTEL, Pleast 1ee

free to scan the following code provided here:

-1 70 T T T T T T T T T T T T 0 T T T T T T T T T T T T
o Wlnd Speed Causes turblne Shutdown (> ~25 I“ S ) 07/26/12  07/26/12  07/26/12  07/28M12  07/27M12  Q7/27M12 07,2712  07/27M12  07/27M2  07/27M2  07/27M12  07/27N12 07/26/12  07/26M2  07/26/12  07/26M2  07/2712  Q7/27M2 0727112 Q7/27M2  O7/27M12 0727112 0727112 07/27/12

16:00 18:00 20:00 22:00 00:00 02:00 04:00 06:00 08:00 10:00 12:00 14:00 16:00 16:00 20:00 22:00 00:00 02:00 04:00 06:00 08:00 10:00 12:00 14:00
Date and Time (Local) Date and Time (Local)




