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Agenda

Quick intro: HMT-Southeast Pilot Study and
webinar goals (Kelly Mahoney, Rob Cifelli)

HMT-SEPS Observational Data (Tim Coleman, Dan

Gottas)
 GPS-Met precipitable water observations (Seth Gutman, Kirk Holub)

Model forecasts: EXREF (Ligia Bernadet)
Questions, discussion



Observations and Measurements
in HMIT-Southeast

e What instruments are deployed?
e What do they measure?

e Where are they located?

e Web tool demonstration

e Questions and Answers



HMT-SEPS instrument deployment

e NOAA’s HMT-SEPS deployment: 4 profiler
sites and 6 surface meteorology sites

e Additional NASA precipitation gauge and
disdrometer to be added to each of the
surface sites in August/September

e Restoration of/upgrades to existing NC Div.
of Air Quality Clayton, NC and Charlotte,
NC wind profilers. Possible inclusion of new
profiler in RTP at US EPA’s campus.

Elev S- Soil
Site Name  SiteID (m) 449 915 RASS band Met Moisture Parsivel
Brindletown BDT 355 X X
Crossnore CNE 1008 X X
Hankins HKS 379 X X
Marion MRO 384 X X X
Mount Hebron MTH 519 X X
New Bern EWN 3 X X X
Old Fort OFT 421 X X X X
Spruce Pine SPE 833 X X
Table Rock TBR 356 X X
Woodlawn WLN 523 X X

X

X X X X X X X X X
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Figure 1. Exzamples of {(a) phased-
array MNFM profiler, (b)) fized beam
215-MHz profiler with EASZE, and
{(c) phased-array Ya-scale 449-Idhe

wind profiler

Wind Profilers

Table 1. Physical, operating, and sampling characteristics of wind profilers.

404-MHz 915-MHz 449-MHz
{I9PIY) {(boundary layer) | (guarter- scale)
Antenna type Coaxial-colinear Flat rectangular Coaxial-colinear
phased array microstrip patch phased array
Antenna diameter {m) 13 2 6
Beamwidth (deg.) 4 10 10
Peal transmit power (W) &000 o010 2000
Transmit pulse width {us) 3.3 20 0.417% 0708%F 0.708%, 2 833
Height coverage {(m) 500%* — 16,000 120 — 4,000 180% — 8,000
Vertical resolution {m) z20% g00* 63, 106* 106, 212+
Temporal resolution (min) &0 60 60

*  These settings reflect how the profilers were operated during typical deployments. Other
degraded transmit and sampling resolutions are possible.

P Pulse-coding was used in selected operating modes to boost signal power and increase

altitude coverage (for more information on pulse coding, see Ghebrebrhan, 19307

uzing a 0.7-pws pulse.

*#* Signal attenuators prevent accurate radar reflectivity data below 1 km.
Increased wertical resolution as compared to the transmit pulse length was accomplizhed

+

by oversampling.

This minimum detectable range hasz been achieved with the Y-scale 449-MH= profilers




Wind Profilers

Figure 1. Exzamples of {(a) phased-
array MNFM profiler, (b)) fized beam
215-MHz profiler with EASZE, and
{(c) phased-array Ya-scale 449-Idhe

wind profiler

What they measure

e Horizontal wind speed and direction
e  SNR (reflectivity)

e RASS (virtual and potential temp)

e Vertical velocity

e Snow level



Wind Profiler Winds

A radar wand profiler measures the Doppler shifl of electromagnetic energy scattered back from atmospheric turbulence and
hiydrorneteors along 3-5 wertical and off-wertical pointing beam directions. Backscattered signal strength and radial-component
velocities are rernotely sensed along all bearn directions, and are cotnbined to derive the horizontal wind field over the mdar. Images
include wind barhs, which depict the honzontal wand speed and direction, and color-coded wind speed.  These data are typically
sammpled and averaged for each hour, and typically have 60 mand/or 100 m wertical resolution up to ~4 lon and 8 kom for the 915 MHz
and 449 MHz systems respectively.
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Wind Profiler Signal-to-Noise Ratio and Winds

& rmdar wind profiler measures the Doppler shift of electromagnetic energy scattered back from atmospheric turbulence and
hydrometeors along 3-5 wertical and off-wertical pointing heam directions. Backscattered signal strength and rmdial-component
velocties are remotely sensed along all bearn directions, and are combined to denve the honzontal wind field over the radar. Images
include color contours of signal-to-noize mtio and wind barbs, which depict the hofizontal wind speed and direction. These data are
typically sarmpled and averaged hourly, and typically have 60 m andfor 100 1o vertical resolution up to ~4 lm and ~& lan for the 915
IWiHz and 440 WHz systems respectively.
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Wind Profiler Temperature

A& radio acoustic sounding system (RASTY iz used in conjunction with the wind profiler to measure attmospheric wirtual temnperature.
Itnages include contours of wirual ternperature without the wertical mdial welocity retnoved, and the derived horizontal winds depicted
with wind harbz  These data are typically sampled and averaged for five minutes each hour, and typically have ~60 m vertical
rezolution up to ~1.5 kan and 3.5 lan for the 915 MHz and 449 MHz systems respectively.

Return acoustic

signal from 36| 2 T
atmosphere is NN o i | 30.0
bovea = I
detect \ AT ~ 4 o \
N L kL 25.0
Height scale in —.“H.-. I |
kilometers and | q/_;,f,. =, . 225 Color-coded
thousands of L N legend for
feet on the left ﬁ}r;;\ﬁ ' 200 yirtual
. — E
a.nl:'l.rlght p f‘}. { I T - - ERBeEAUIE
vertical axps Lod. < % } e - cuntn_:urs,m
respectively 7 [ £ i 47 150 Celsius. The
E 20 =& 17 dynamic range
r— Z:Q\(: : |l fin R 125 of this scale
Color fill hg, | g}- r:\ (\ \ i |I i r2ie 1.0 gy
' 1.6 - it e constant, and the
represents W | e B = 5 ) e
virtual T 1.4 |- N e e e e, = ;5 IDInimum
temperature _; e e e % - . u?t?xmn%values
measurements. 2| > HEQQQ%EEH%L—H’”"—H\ —7 } i 24 0 d’f vary
Thesevaluesare - g | %ﬁﬁwﬂwm——\ma-—wwaﬁ—*——r\\l ,/:\.\\,-’ 1 e SERE IE;"
not corrected R el e e T EBE seasonar
for thevertical A T/NIJJ:}M“‘:::“‘_‘ 0o geographical
radial velocity. sl B Sy N 7.:‘_"__&\\} \\ location.
Non-zero values LTS s B -2.8 /
of vertical Lo ‘:_'; i ;a.. » W 50
velocity will T g \ ~ ©)
prndme a7 {km) :_ l -. -:‘ i 1 i | : | | i | i | l | i t)
error in this i 22 20 18 16 14 2 10 g 6 Wind barhs depict the
measurement. 10-SEP-0B Time (UTC) derived horizontal wind.

6 & 1o Speed is represented hy
the barh symbols in the
legend. The addition of

Current Time these symbols on each
24-hour period with time increasing harh body gives the total
from right to lefi. Time convention is speed. The orientation of
Coordinated Universal Time (UTC). the barh body determines

wind direction. For
exanple, the upper
arrow points toa 15 knot
east-southeastery wind.



Wind Profiler Virtual Potential Temperature

A radio acoustic sounding systern (FAZS) s used in conjunction with the wind profiler to measure atmospheric wirtual tetmperature,
Uang collocated near-surface measurements of temperature, relative hurmidity, and pressure, wertical profiles of virtual potential
tetnperatureare defived. Itnages include contours of wittual potential temperature without the wettical radial welocity removed, and the
detived honzontal winds depicted with wind barbs  These data are typically sampled and averaged for five mingtes each hour, and
typically hawve ~60 m wertical resolution up to~1.5 km and 3.5 km for the 915 WHz and 449 WHz systerns respectively,
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Wind Profiler Snow Level

A radar wind profiler measures the Doppler shift of electromagnetic energy scattered back from atmnosphenc turbulence and
hydrometeors along 3-5 wertical and off-vertical pointing beatn directions. During ice-dnduced precipitation ewvents, backscattered
signal strength and radial-component velocities exhibit unigque behawviors at the altitude where snow transitions to rain, which is
referred to as the radar bright band. Images include color contours of wertical radial welocity and circular symbols to depict the height
of the rmaxmum SHE within the mdar bright band, as denived from an autornated bright-band detection algorithrm. These data are
typically sampled and averaged hourly, and typically have 60 m and/or 100 m wertical resolution up to ~4 kmm and ~& ko for the 915
WHz and 449 WH = systetns respectively.
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luz'i‘mtmTl:lghtt'J Bodega Bay,CA (BBY) ® SMOW LEVEL brightband.

2 ATE, 38.32 N, 123.07 W, 12 m
comventon is ) - i ) ) ) o
Coordinated |Time (UTC) 2330 | 2230 2130 2030| 1930 | 1830| 1730 | 1630 1530| 1430 1330] 1230 * .
Universal Snow Level (m) nons none none | 2018 | 2005 | none | 2063 | 2152 | 2077 | 2042 | 1847 | 1731 agﬂl"l‘t}m—qem’i
Tite (UTC). [Snow Level (ff} | none | mone | none| 6618 | 6576 | none| 6766 | 7058| 6812| 6697 | 6058 S677 anﬂ“'ﬁ:; ot m] XHENRES
Sfc Temp (C) | 845 | 826 | 8.25| 816 | 8.11| 740 7.12| 7.04| 703| 707 | 7.02 | 6.96 E

surface termperature

. g = ] . s g = in Celsius. Surface
Time (UTC) 1130 | 1030 | 0930 OB30| O730| O630 0530 | 0430 0330| 0230 0130| 0030 | jemperatures below

Snow Level (m) | 1621 1411| 1320| 1174| 927 | 948| 898 | 877 | rone| none | none | nore| freezing combined
Snow Level (ft) 5316 | 4628 | 4329 | 3850 | 3040 | 3112 | 2945 | 2B76 | none noena none | none with elevated snow

Sfc Temp (C) 695 | 692 | 6B0| 687 | 693 | 675 7.21 | 7.33| 7.50| 7.50| 7.70 | B.22 levels can indicate
sleet or freezing
White, & B., D] Gottas, FIW. Ralph, and P.J. Meiman, 2002: An automated bright-band height rain.

detection al gorithim for use with Doppler radar spectral moments. 5 Afmos. Oreanic Techmol, |19,
GET—H97.
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HMT-SE Wind Profilers (as of 7/31/2013
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3 GHz and FMCW
Precipitation
Profilers

Table 1. 5-band profiler characteristics

Frequency (GHz) 2.875

Antenna diameter (m) 24

Average transmit power (W) 20

Peak power (W) 360)

Beamwidth (deg) 2.5

Range resolution (m) 45, 60, 105, 420
Time resolution, nominal (s) 30

Doppler technique FFT

Estimated sensitivity (dBZe at 10) km) -14




3 GHz and FMCW
Precipitation
Profilers

What they measure

SNR (reflectivity)
Vertical velocity
Snow level



S-band Precipitation Profiler Reflectivity

An S-band precipitation profiler measures the magnitnde and Doppler shift of electromagnetic energy scattered back from
hydrometeors and clouds along a wertically pointing radar beam. Images include color contours of smal-to-noize ratio, which iz
related to precipitation distribution and intensity. These data are typically sampled and avermged hourly, and have a 80 m vertical

rezolution up to ~8 ko,
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S-band Precipitation Profiler Snow Level

An 3-band precipitation profiler measurss the masnitude and Doppler shift of slectromaenstic snergy scattered back from
hvdromsteors and clouds along a vertically pointing radar beam. During ics-induced precipitation events, backscattersd signal
strength and radisl-comp onent velocities sxhibit uniqus behaviors at the altituds whers snow transitions to rain, which is raferrad to as
the radar bright band Imagss includs color contours of vertical radial welocity and circular symbols to depict the height of the
maximum SNE within theradar bright band (or snow level), as derived from an automated bright-band detection algorithm. The |
vertical radial velocitvand SNE data ars samplad evary~3{ seconds, and tvpically hava40-60 m vartical resohtionup to ~8 km. The
bright-band datection algosithm produces averapad snow-level haights every 10-1 3 mimitas, whan bright-band pracipitationis prasant
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HMT-SE Precipitation Profilers: (as of 7/31/2013)
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Surface Met
Instrumentation




Surface Meteorology and Physics Product Description

A vanety of instruments are used to measure various quantities related to meteorology, precipitation, radiation,
soil, and atmospheric turbulence near the earth's surface. A standard suite of instruments are typically deployed
at every site to monitor meteorological state variables. In addition, other instrumentation configurations are
deployed to on a site-by-site basis to support hydrologic, surface-energy budget, and atmospheric tuthulence

applications.
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HMT-SE Surface Instrumentation (as of 7/31/2013)
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All HMT-SE Instrumentation

O 449 MHz Wind Profiler + S-band
@ 915 MHz Wind Profiler

@® rMCwW Precipitation Profiler

@& surface Met Only
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Data Access and Visualization
Demo

http://www.esrl.noaa.gov/psd/data/obs/datadisplay/
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