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Microwave profilers operate at these California sites



g radiometrics
Abhead of the Weather

Forecast Applications

Wind and Solar Energy
Utility Electric Load
Fire Weather
Destructive Winds
Weather Modification

Marine Layer and Fog



Three microwave
profilers in the
Tehachapi Wind
Resource Area

Improved short-term
wind energy forecast

- U.C. Davis

- AWS True Power

- Sonoma Technology
- So. Cal. Edison

- Dept. of Energy

Funded by the
California Energy
Commission



San Diego Gas & Electric operates two mobile wind and thermodynamic profilers
for Santa Ana wind, fire weather, solar and utility load forecasting (Newscast)




San Jose State University operates a mobile
thermodynamic and wind profiler for fire weather research




Idaho Power operates four radiometers for weather modification.

RHS Consulting operates a radiometer to support
cloud seeding for three California water districts.
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Key Fog Parameters

Local

Humidity, Temperature 4= Microwave

Liguid Water, Cloud Cover € Profiler

Wind Speed and Direction
Synoptic (Model Output Statistics)



E RS

San J;J:,_%.:,_‘

s i

Boundary Layer Network radiometer at the Exploratorium in San Francisco.
Another radiometer is located at San Jose.




mi> Temperature (°F) m “F
i =] 20
10 |- ‘\___\/ U = a 1000
a2a | Mo 1233 M =S
- ‘ y ~ |
930 |- & MO L 1 oo 75
o250 |— i T A3 =\'.’-—!>,‘ : 4 soo0o 7O
o960 [— . Y * L 4 s00 55
970 |— 3 ! 1 aoco S0
3% | , m n f. f \ : N 41 300 55
s . g -_ | g e, 41 =00 50
1ov0 | () ._l ) e NN e () g doo as
mib Relative Humidity (RH/MwW) (26) m %Yo
910 |— — 1000 100
338 | ] 2o 20
838 I
960 | 1 €eo b=
500
970 |— 1 Zoo 40
388 { 200 30
1000 |— 4 =200 20
1010 [ 1 A 10
. = o
- mik m afm?®
o910 |— — 1000 0.20
2920 |— 4 =00
2930 |- 41 800 0.15
228 4 7oo
o |- d ggg o.10
228 | 1388
1000 | 1 S50 0.05
1010 [— ] Aoo
L -1 o 0.00
mb m & =
S00 — — 1000 a0
210 |— 4 oo 85
820 | 4 soo 80
=l 4 7oo 75
as50 | 4 soo 70
960 | 4 soo S5
970 — 4 4aoo s0
980 |— 4 300 55
= \ % 4 =00 S50
1000 |- ﬂ 81 , A ]
1670 | iR N -\ ~ g
mio Relative Humidity (RH/w) (20) m Lo
9S00 — —4 1000 100
210 — 4 900 20
220 — 4 soo0 30
a0 I { 7oo 70
50 | 4 soo S0
[=1=1 — 4 S00 S50
970 | 4 400 40
980 |- 4 300 30
1888 [ 1 368 7o
1010 | | -4 o o
mko =
g/m
00 — — 1000 0.5
S10 |— - S00
e = 4 so00 0.4
240 |— 1 200
as50 4 800 0.3
S60 | — 41 so00
970 |[— 4 aoo 0.z
280 4 300
1838 | ] 30s M.
— —1 o 0.0
Days 12 13 14 1s 16 17 18 22 23 ACGL

February 2015

Local diurnal and synoptic signatures at San Francisco and

San Jose (12-day)



RROB: 2015-02-17 00-03-20 RRAOB.CSV / 2015-02-17 11:10:42 Levell Combined data (Tue) 17 Feb 11:10 &M KM FT 1000y
281 of 428 mb 250 — = =
CAT | WAVE' | Carb TROP Lvl: -- m AGL
FREG Lvl: 4162 m AGL
fe|«| <> n|3 m‘«« max. | Ice gy e |
\ 1fcEL Hgt: 3% m AGL 0T
@] LFC Hgt: 384 m AGL N
CCL Hot: 4205 m AGL el
o+ 300 y ICL Hgt: 254 m AGL R
2 1 Water: 1.27 cm T
<44 Hail: -- cm 1 /r
£ 1 T26ust: 10 kt g
3 3t i WindEx:  -- kt €+
T SWEAT: 23.7 .
3 9l ! cap: 0.8 -
o 1 Boyden: 91.2 1
114 } 1 ] S{TT}: -B8.3 7
550 600 650 Ko: 11.3 8
Freezing Level (mb) LI: ;ég 7 ”
IT: . -
CAPE 400 KT: -19.4 1
Storm Character Te: 42.2°C | .
4000 \ Storm: 325/3 0-6m =
5-rH: 4 0-3km +
s-rH: -3 0-2km i
3000 s-ri: -13 0-1im T
2000 Supercells CBPE+ only: - J/kg -2
500 CIN total:  -- J/kg +
' DCAPEG.Okm: 809 J/kg E
1pg | Ordinary Cels VP 0-4km: - T
EHI 0-2km: - =
MYV 0m/s 5
Shear ., 10 20 30 40 ms BRN: - I
30 600 ; \ LFC L1 ft / L L 1017 mb _:_ \\§
Dry Microburst Poten@l_ ; Fgﬁrgi 43 K
Point: 9. B o + Q\
& Gusts > 40 s Too stable _E_ s g
for upper 700 ; \ 310y
level 1
Gusts > 30 kis !

10 TSTMs 1:’ {PBL Q] - >/
700 Too moist for strong / 1 7/
TMd|  convective qusts 800 ; 2
Dep 5 0 5 10 " ]

¢ Upper Level Instability Index : 1 F = 5
o I, og .}
Storm Category Subsiderjce Inv. | [PBL Theta] E T
RPM = 12% 1001 m, AGL T
e /— 1017_R — [PBLParce] . T T L L ]
adiation Inv.
Weak Mod  Strong %1 ﬂ: -20 -10 0.0 0.1 02 AGL KNOTS
RAOB Corfig#1 De ault mountain parameters used. Liquid Water (g/m?)

Sigma Sounding (1DVAR -- radiometer + analysis) at San Francisco, 11:10Z 17Feb15



Ly radiometrics

So. Cal. Edison radiometer at Los Angeles and nearest radiosonde launch sites



‘I\/Ionsoon moisture

l Fog

Monsoon moisture and fog in radiometer profiles to 10 km height



1 Fog

Radiometer profiles tol km height



Monsoon
moisture

Radiometer profiles at Los Angeles, 12Z 23Sepll

Fog



Monsoon ‘
moisture

San Diego radiosonde (red) and Los Angeles radiometer (blue), 12Z 23Sepll



Monsoon ‘
moisture

Vandenberg radiosonde (red) and Los Angeles radiometer (blue),12Z 23Sepll



How to Improve
Fog Forecast

Continuous Thermodynamic, Liquid
and Wind Profiles (TLWP)

Model Output Statistics (MOS)

TLWP + MOS Iincludes local and
regional contributions



New York State MesoNet
(NYSM)

17 microwave radiometer and wind lidar
sites -- several near international airports

These data can be assimilated in high
resolution numerical weather models

Model Output Statistics provide synoptic
fog prediction parameters



Thermodynamic and wind (WindCube lidar) profiles (Nelson et al, 2013)




Opportunity

Fog is created by local and synoptic
scale weather conditions

Meteorological data on both scales are
needed for accurate fog prediction

NYSM: fog prediction using local
(thermodynamics and winds) and
synoptic (Model Output Statistics)
iInformation



