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ouds and Radiative reedbac

* Improve the scientific understanding of the
fundamental physics related to interactions
between clouds and the radiative feedback
processes in the atmosphere.

ontinuous Field Measurements

» To provide data products that promote the
advancement of climate models.
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| — Meteorclogical
Measurement
Tower

o3— Calibration
and Support
Facility

Cloud Radar ~

Raman Lidar
Flux Radiometers
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Introduction

m Operate established baseline instruments and
measurements

m Manage changes and additions to instruments
and measurements

m Archive all data and metadata

m Review and document all data product
(measurement) information and quality

m Provide access to measurement data and
guality information
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Introduction

m Address priority - science questions, data
products, and instrumentation

m Infrastructure includes - Operations,
Engineering, Science Translators, and Data
Quality

m Management and Objectives - Infrastructure
Management Board

m Input and Consultation - Science Team,
Science Working Groups, and Science and
Infrastructure Steering Committee
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Introduction

Department
Of Energy

* Instrumentation
*Documentation
*Data System

» Software

«Value Added
Products

Engineering

Atmospheric
Radiation

A Measurement

Climate Research Facility
U.S. Department of Energy
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Goals Objectives

v v

Metrics

*Maintain
: *Monitor * Assessment
Operations ; i
«Calibrate Data Quality « Documentation
*Data
Management

*Data Science
*Observations User
*Quality ;
*Metadata Communlty
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Data Levels
Raw (.00)
Engineering Units {.a(n)}

Data Quality Flags Added {.b(n)}
Value Added Processing {.c(n)}

Summary of {.c(n)} With Quality Flags {.s(n)}
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Collection

Data Quality Data Quality
Assessment Documentation
.b(n) .b(n)

Quality Flags

Value Added
Processing

.c(n), .s(n)
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m Instrument, Measurement and Product
Management — Key Roles

Sl bl Bcechdlihl SRRl becslhcsdds

Engineering Engineering
Operations Operations
DQ Office DQ Office DQ Office
Translators Translators
Mentors Mentors Mentors Mentors
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Core Instrumentation - GRUAN

» Radiosonde Reference
J I~ ' — Instrumentation

(BaSiC AtmOphric « Surface Observations

(standards traceable)

S1EICAEIEEIES) R * CPS Column Water

* Radar, Lidar
J\ * Infrared Spectrometry

Constraints on » Microwave Spectrometry
» Radiometry

Sate”ite » Wind Profilers
Observations)

Atmospheric
Radiation
Measurement

Climate Research Facility
U.S. Department of Energy

Pressure
Temperature
Water Vapor

Ozone
Methane
Wilgle
Radiation
Aerosols
Clouds
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Core Instrumentation - ACRF

m Instruments Grouped By Classification
Aerosols
Radiometric
Atmospheric Profiling
Cloud Properties
Surface Meteorology
Surface/Subsurface Properties

m Approximately 50 types of instruments—with
~160 Installed at research sites, and growing
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Core Instrumentation - ACRF

SuomiNet

Temperature, Glonal

Humidity, Surface Balloon-Borne .
Meteorological Sounding PSO;S'?;?:EQ
Pressure Instruments System Value Added

Sensor Product

Temperature

and Humidity :

Reference Wind, and

System for
Sondes

l GRUAN Priority 1 — Pressure, Temperature, Water Vapor

Atm heri I,-'-’_.'_'.'_‘n:_ U.S. DEPARTMENT OF
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Core Instrumentation - ACRF

Atmospherically
Emitted
Radiance
Interferometer,
Vertical profiles
of temperature
and water vapor
mixing ratio

Atmospheric
Radiation
Measurement

Climate Research Facility
U.S. Department of Energy

i
i P

s

Raman Lidar,
Vertical profiles
of water vapor
mixing ratio,
cloud, and
aerosols related
quantities

Radar Wind
Profiler,
Horizontal winds,
vertical velocities,
and virtual
temperature

Microwave
Radiometry,
Vertical profiles
of precipitable
water vapor and
liquid water path

Radars, Ka-
Band, W-band,
Vertical profiles

of cloud
reflectivity and
velocity

Office of Science




Core Instrumentation - ACRF

Shortwave/Near
Shortwave Infrared
Spectroscopy, Spectroscopy,
direct, diffuse, zenith radiance-
and global cloud optical
irradiances and depth, particle

Shortwave

Radiometry, Infrared

Thermometer,
sky and surface
brightness
temperature

Longwave
Radiometry,
downwelling and
upwelling
irradiance

downwelling and
upwelling direct,
diffuse, and
global irradiance optical depth size and water
path

GRUAN Priority 2 — Ozone, Methane, Wind, Radiation, Aerosols, Clouds I
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Core Instrumentation - ACRF

Aerosol Observing
System, aerosol
single scattering

Lidars, Vaisala Eddy Correlation,
Ceilometer and surface/

R LA, Total Sky Imager, subsurface-
cloud base and ?ﬁigoksnoésf}spggzl Clou%r]::gggw . Verrrglgfrl;utﬁfns, -
top, and aerosol ey sensible and latent

extinction heat, and CO2

albedo, asymmetry | Micropulse Lidar, (AERONET),

parameter, mass cloud properties,

scattering
efficiency, and
hygroscopic growth

GRUAN Priority 2 — Ozone, Methane, Wind, Radiation, Aerosols, Clouds

Atm heri ZFR, U.S. DEPARTMENT OF
A\ mon © ENERGY
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Climate Research Facility Office of Science
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Constraining Measurements, An

Example

Tropical Tropical
S%‘rtg:tm North Slope Western Western Mobile Field
S of Alaska Pacific, Pacific, Facilities Campaigns
Manus Nauru

RS92 RS92
GPS GPS

As
Required

Atrn h . ___:’- U.S. DEPARTMENT OF
A Radiation 4@ ENERGY
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Constraining Measurements,
Sonde Data Flow

Surface Checks

Data to Research
Community

Archive Data

Field Campaigns
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Constraining Measurements,

Sonde Data Flow

|

-

|

”

N

=)
-
4

-
-
-

-

-

.

-
.
-

.
-

.

-

.
o

*
-
o
-
”
-
-
o
.
=
-
.

=
e
-
.
.
e

.

.
e
i
.
.

.

-
-
-

-

-

-

-

-
-
-
o
-
-
=
-
-
-
-
=

=
s
-
-
-
-
-
-
-

W
-
-
-
.
.
-
i
-
e
i

-
-

-
-

.

o
-
-
-
-
-
-
-

=

-

*w.
=
-
-

-
-

-
-
=
-
-

.

-

-

e

=
-
-
-

b

-
e e
-

.
.
-
—
’{:
o
.
.
.
.
.
.

-
-
—
=
-
-
-
-
-
-
-
-

*
-
5
-
-
5t
.
-
5t
=
-
-
-
.

—
e
-

.
. .
-

.
-
-
-
-
=
-
-
-
s
-
-
-
-
-
-
-
-
-
-

=
-
-
-
-
-
-
-

.
-
.
-
-
=
-
-
-
-
-
-
.
-
-
-
-
.

.
-
-
-
-
-
-
.
.
-
-
-

Vi
-
-
-

-
o
=
-
.
e
<

-
P

-

-
-

.
.

.
.

-

-

.
.

-
-

|
|
|

-
-

|
|
|

s

-
-

.

.
.

-

r—
e
e
-
-
=

-
.

as
2

s

Reprocessin
Mentors and
DQ Office

-
-
.

-
-
.
o
-
-
i

i a0
G
.

*..
-
i

*

-
-

=
i
-
-

i
8L
-

—
.
-

.
.

=
-
-

-

-
.

R
e

-
-
-~
-

- .

- -
.
.

-

-
-

-

-

-
-
-
-
-

. ]
- e

=
-

-
-

e
L
peaan

-
-

*~.
=
-
-
o

*~.
-
o
-
-
-

.

.

-

.
-
-

|
L

-
-

=
-
-
-
-
-
-

-

-

-

-
-
-

*..
e
o

-
.
-

-
. .

€
.

[
-

£

[
-
E

r
-

Archive Data =

-
i,
%
"
Y
Y

L ... ... . )

>
™
i
-

-

™
.
.

.

-

D
.
.

e
-
.
-

-

- -
-
.

2 -
- -
.
- .
... - -
e - .
L .

-
.
.
.
-
.

.
-
.
-
-
-

.
T =
o .
-

e % - =

] 1 - i 5
1 . . - & 2 . i -
1 - g .
... .
. ... .

B

-

]

-
.
-

S

b
.
S

-
-

-
-

.

Value Added
Processin
Radiion Translators ENERGY

Climate Research Facility Office of Science
U.S. Department of Energy

-
-

-

S

S

-

-

Atmospheric




Constraining Measurements,
Sonde Prelaunch

e

Surface Temperature and
Relative Humidity
(SURTHREF, THWAPS,
MET)

Vaisala GC25 Ground
Check Station,
Visual Inspection Reconditioning, corrections
for temperature (25 degC)
and Relative Humidity (0%)

Prelaunch

Atm heri AR R, U.S. DEPARTMENT OF
A\ @ ENERGY

Measurement
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Constraining Measurements,

Sonde Post-Launch

m Near-surface temperature and relative
humidity checks

m Data Quality Office provides near surface
values to mentor daily

m Soundings may be reprocessed if T or RH
are unreasonable when compared to the first
reported height

cl im; t Research Facility Office of Science
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Constraining Measurements,

Sonde Post-Launch

sgpsondewnpnC1.b1.20090215.053100.cdf sppsondewnpnC1.b1.20090215.172800.cdf

[Field |1t value|[2nd value||difference|sgplsmos Value|sgplsmos Diff [Field |15t value||2nd value |difference| sgp1smos Value||sgp1smos Diff
RH(%) 8076 [80.76  [0.00  [82.90 213 | |RH@®) 5143 [5356 [2.13 5875 [7.32 |
[Temp(C) 002 [l020 o023  [l096 0,99 | [Memp(C) |45 [238 106 196 148 |
[Pres (hPa) |983.14 (98228 (085 98349 035 | [Pres wPa) |[o89.82 98859 (122 |[990.19 [0.37 |
[WSPD (ms)|1.70 |2 | 1236 | | [wsPD(s)780 769 | |5.94 | |
WDR@e6 |5 | | | | ["DR@eglpsz 5t || o || |
Atm) (315 322 |7 318 |3 | [Arm) 315 32489 989  [318 -3 |
sgpsondewnpnC1.b1.20090215.112700.cdf sgpsondewnpnC1.b1.20090215 232800 .cdf

|Ficid Hlst va]uc||2nd va]ueﬂdiffcrencc“sgplsmﬁs Valuc”sgplsmas Difﬂ |Fic1d || Lst valuc”}lnd va.‘luc”diffcrcncc”sgpl Smos Valuc”sgpl smos Diff]
RH(%) 8155 |[8148 oo  [83.19 |-1.64 | |[RH@ [4790 [4727 Jo63  [49.79 -1.88 |
[Temp(C) |3.18 [320 [po1  [-4.09 091 |  |Temp(C) |[6.17 |j596 lo21  [4.37 [1.80 |
[Pres (hPa) [985.85 (98473 (111 98599 -0.13 | |PresWPa) [990.15 [[988.64 (151  [989.89 025 |
[WSPD (mis)[530 [55 || 1523 | | |WSPD (mfs)2.59 [2.59 | 3.75 | |
IWDIR (deg)||17  [l19 | 21.34 | |  |WDIR (deg)|63 |61 | 148.33 | |
Akm) 315 324 |9 318 |3 | |[Ar@m) [315  [32760 1260 318 -3 |

Data Quality Office- launch summary to Mentor

February 15, 2009

Atm heri / :
Anadiﬁj’;n”’“ ENERGY
Measurement

Climate Research Facility Office of Science
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Constraining Measurements,

Sonde Post-Launch

b1.20090215.083100.cdf _Skow-T, Log(P) for Loment, 0K

b1.20090215.112700.cdf _Skow-T, Log(P) for Loment, 0K

b1.20090215.172800.cdf _Skow-T, Log(P) for Loment, 0K
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[ Status for 053100 launch on 20090215 e SOmb o o [ ) <S0mb fasc |deg|dp |pres | jidcy Lzmgﬁﬂlmt
< SOmb [ase [6E [ap [pres [ iacy [uSvind [ViSWind [Wibd S0-100mb W"'j;g'dp_ym iy Wbm::::pm :mu_w:: _:;:wspd
- - - —— -200m]
150-100mb _ 5568 | i | ) (263 |-l [FEWARS ¥ps) 100-200mb [5+¢ a2 | a [pres | i [tary i wind [v_wind [wapa s 58 5 | A
i i e " 200-300mb jase [deg | dp |pres [t |dry ju_wind [v_wind [wspd
100-200mb [ase (deg dp |pres | |tdey ju_wind [v_wind wspd 300-300mb 158 e | ap, [pres [¥8] iy Fwind [yowind spd e
[200-300mb s [deg [dp [pres [ [1dey [u_wind [v_wind [wspd 500-3000p B 86 1§ = e 300-400mh fase [deg |dp |pres | i judry ju_wind [y, wind [wapd
= - - |200-400mb 856 e | 8 [pac | K88 1069 ind [fsribed [¥sps 400-500mb [ise [deg |ap [pres | tary [u_wind [v_wind [wspd
300-400mb fasc [deg |dp |pres | rh |tdry u_wind |v_wind [wspd /4010-500mb [asc [deg [dp| i iy [ e Fimpd
[A00-500mb [asc [des [dp [pres [vir [1ary [u_wind [v_wind [wspd ———— B (O [Pres = 500-600mb fase |deg |dp |pres | th |tdry ju_wind v wind [wspd
e 8 R — — 500-600mb [ase [deg [dp [pres e [ty u_wind [v_wind [wspd = o
T i i i = 600-700mb fasc |deg |dp |pres | i |tdey ju_wind [v_wind [wspd
500-600mb (asc deg |dp [pres | th tdry u_wind [v_wind wspd [600-700mb [ase [deg |60 | i i ina i s
[600-700mb [asc [des [dp [pres [ [1ary [u_wind [v_wind [wspd = 5150 PR — 700-850mb [asc |deg |dp [pres | i |tdry ju_wind v_wind [wspd
—— 8 | (B0 o 2 700-850mb |asc [deg [dp [pres | [tdry ju_wind [v_wind [wspd = —
[700-850mb [ase [deg [dp [pres [ tdry [u_wind [v_wind [wspd et - 850-625mb [asc |deg | dp [pres [ e |tary [u_wind [v_wind [wspd
Al =l [BS0-025mb fse [deg [dp [pres [ try [o_wind |y wind wspd wife
B50-025mb e [des [dp [pres [ [idry [u_wind [v.wind [wapd 925mb-sfc [asc deg |dp |pres |h |tdry ju_wind v_wind [wspd
= — 8 (O [ — [925mb-sfc |asc deg |dp [pres |t tdry ju_wind |v_wind [wspd NCVweb
pasmb sl S0 dp o, LN YL PR NCVweb Diagnostic Plots |Interactive
5 — I\'vae'ﬂ Diagnostic Plots |Interactive Plots
Liagnostic Fiols | Inferaclive
agnostic Plots mﬁ)ﬁﬁwe Elote Data Source: sgpsondewnpnC1.b1 for 20090215
== Data Source: sgpsondewnpnC1.b1 for 20090215
Data Source: sgpsondewnpnC1.bl for 20090215

Mi.

= Metric Passing 100% [l = Mexric Passing < 75% [ =
= Metric Passing 75%- 1005 . = Data Not Available

Atmospheric
Radiation
Measurement

Climate Research Facility
U.S. Department of Energy

ing Value (-9999)

= Metric Passing 100% [l - Metic Passing < 73%
=Merric Pussing 73%-100% [JJ] = Data Not Availabie

= Missing Value (-9999)
= Metric Passing 1007 BB = Meuic Passing < 75%

% [l = Data Mot Availabie

= Missing Value (-9999)
= Metric Passing 75%:- 100"

Data Quality Metrics

fetric Passing 100%

b1.2009021

BOD.cdf _Skew-T, Log(?) for Loment, 0K

FEEF

"V et (me)

ity Soundings

IC1 | Status for 232800 launch on 20090215
(ST oscl g cp [pes] ot

[400-500mb
1500-600mb lu_wind [v_wind |wspd
[600-700mb [o_wind [v_wind [wspd
[700-850mb ry [u_wind [v_wind fwspd
1850-925mb ju_wind |v_wind jwspd
925mb-sfc dp |pres | rh ju_wind [v_wind jwspd
NCVweb
Diagnostic Plots (Interactive
Plots
Data Source: sgpsondewnpnC1.b1 for 20090215

[l = Metric Passing < 75% (1] = Missing Value (-9999)

detric Passing 75%-100% [JJ] = Data Not Availabie
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Constraining Measurements,

Sonde Post-Launch

sgpsondewnpnCl.b1.20000215.232800.cdf  Skew—T, Log(P) for Lamont, OK

ICL | Status for 232800 launch on 20090215

ST scf dog | dp fpres| h iy u_windv_wind|wspd
SOSTUVTYY sscfdcg| p pros| h ey . windv_wind]wspe
URRIREY ac dog | dp [pres| h ey u_wind v_windfwspd
[200-300mb EIE@EIM@M
300-400:ub s (G2 [dp [pees [ ey [1-ind [\-wind

400-500mb [ase [deg [dp [pres [ fidry [a_wind
S00-600mb [ase [deg [dp [pres [ fidry [o_wind
600-700mb [ase [deg [dp [pres [ fidry [a_wind

£

RE  (mb)

Plots
| Diata Source: sgpsondewnpnC1.bl for 20090215

& 700-850mb [ase [deg [dp [pres [vh [idzy [a_wind _wma[ﬁ
A 850-925mb [ase [deg [dp [pres [rh fidry [a_wind [v_wind [wspd
A (025 mb-sFc [ase e [dp [5ro8 7 ey Bwid [yowind waged
. _ NCVweb
% Diagnostic Plots |Interactive

0 \‘{ si\"’\ﬁ‘»?'.r’

] /
0 W% MM% 7 a = Metric Passing 100% [ = Merric Passing < 75% [ = Missing Value (-9999)
dewpt gq . sl e .- S
tdry 108 N LA A N N A Vi = Metric Passing 75%-100% . = Drata Mot Available
0.2 X3 04 08 10 1.5 24 3 4 & G 7 B 810 12 14 16 1820 24 23 37 34

*Daily inspection of profiles by Mentor may trigger
a Data Quality Report
*Weekly Data Quality summary, used by Mentors and
Scientist to assess sounding performance
A\ o © ENERGY

Climate Research Facility Office of Science
U.S. Department of Energy




Constraining Measurements,

Sonde Post-launch

=3k CF TEMPERATURE COMPARISON FLOT an 20090215
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a32
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e e —
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Constraining Measurements,

Sonde Post-Launch

=GP MWR at C1 on 20020215

1.0F J1.0
0.8 WA —0.8
LwP (mr‘n}ﬂ-ﬁ :_ M,Wﬂﬂ 0.8
Py femy [ .
0.4 — 0.4
0.z —a.z
ook e e . . . il Jo.0
el az g cg 12 15 18 21 o0
Hour (GMT)
aGF MWRELDS Temperoture ot C1 on 200%027135
B0 = B0
TEZ3 (K] an[= g
TE31 (K B |
yE . SMOS
TBE {C) an e — 20 Temp (C)
THC () R ' _‘_‘_‘_‘____‘—f_._._._,__._— e =
e e —— e =
—oC . , \ . \ \ " 1—20
el az g cg 12 15 18 21 o0
Hour [GMT)
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Constraining Measurements,

Comparison for 052700 GMT

Sonde Post-Launch

HFE MWRP vs. SONDE Water Vapar Density for M1 on 200810158

Comparisch for 112600 GMT
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China AMF Deployment, October 19, 2008

HFE MWRP vs. SONDE Temperature comparison for M1 on 20081019

Cormparison for 052700 GMT
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Complimentary Products and
Research

m Value Added Products

Geophysical quantities unavailable by direct means
Apply corrections or calibrations to data

Perform comparisons of geophysical guantities
Best estimates of geophysical quantity

m Knowledge and physical understanding can
ne applied through processing to provide the
nest representation and highest quality
measurement products
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Complimentary Products and

Research

m Fleld Campaigns (Intensive Operating

Periods)

Inter-comparisons — Water Vapor IOPs’, RS-92
Sonde bias studies

m Feedback of results to Improve measurement
calibration or performance
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m Understand and document the initial conditions
m Archive all data and related metadata

m Review the performance of each measurement —
and, document quality

m Reprocess — and, document quality

m Perform Value Added Processing and Field
Campaigns — and, apply knowledge

m Provide process, technical, and scientific support
= Continuous iImprovement
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