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NCDC-RecelvesrEarthcObservations-frooniviany

Forecast Warning Analysis
Voluntary U.S. Observers
Global Weather Reports
NCEP Weather Charts & Models
Ship, Buoy Reports
Rocketsonde
Weather Balloons

Storm Data

Doppler Radar
(GOES, POES, NPOESS, and many oth
Satellites
Aircraft Observations

Wind Profiler

Airport Weather Reports (ASOS)
U.S. Climate Reference Network

Climate Models




Issues of Concern

A How do we optimally combine, and establish
error budgets, for these different observation
systems?

A How do we treat the temporspatial errors of
these data to create lotgrm climate data
records?

A How is the information content of these climate
data records assessed and communicated to the
public and policy makers?
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NCDC Monitors and Describes the Clime

Climate Monitoring Web Acces Temperature Anomalies Jan-Oct 2011

(with respect to a 1971-2000 base period)
) ) ; National Climatic Data Center/NESDIS/NOAA
http://www.ncdc.noaa.gov/oa/climate/research/monitoring.html
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NOAA Satellite and Information Service V\!V Nat:cga'lccgmatm g
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DOC > NOAA = NESDIS = NCDC Search Field: I searchNCDC,

Climate Manitaring | Help

Climate Monitoring

National Oceanic and Atmospheric Administ
National Climatic Data Center

May 2011 Regional Ranks

Natioral Climatic Dala CenlsrNESDISMOAR

State of the Climate
=S Products
Global Products
Drought Konitorin
IS5 and Global Extl
Hurricanes/Tropical
Tornadoes

Snowy and lce Data
Climate Information Recon
Special Reports

Other Products

Climate and Metwiork Monitoring
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Challenge 1 Observing thé&ea

SurfaceTemperature (SST)

A Ships, buoys, and drifting buoys
I Longest record ~188present
I Various observing techniques e.g., bucket, intake, thermistor
I Spatialtemporal sampling often sparse

A Infrared satellite observations (AVHRR sensor)
I Multi-decadal record ~198@resent
i Observes ocean O0skindo temper
I Spatial sampling gregdoor as cloud free-4 km spots required
A Microwave satellite observations (AMSR sensor)
I Decadal record only ~2068resent
I All weather observations; larger spots; away from land
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SST Data Coverage for 2002005

AData Coverage:
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In Situ Historic SST Coverage Is

Highly Variable
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Data Anomalies: 11 Jan 2003

Differences lead to datp-day noise in Optimal Interpolation

A AVHRR day & Ol.v2 Climate Anomaly: 11JAN2003
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Number of Nights with Obs: JAN20O03

Jan '03. Number of Days

Pathfinder Night

with Nighttime Obs il B
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Pathfinder Bottom: ; Lol B

AMSR-E N >

For AVHRR: f;{;'_”_ Igi

A Absolute latitudes > 40° have M o e e

roughly only 5 days of data T T T TR TR iy
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1 October 2003
3-Day Gulf Stream
_ AVHRR Data RTG—SST
Average Gradients s
A Data
I Infrared AVHRR
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Challenge 4 Observing the Land
SurfaceTemperature (LST)

A Shelter Temperatures
I Longest record ~188present (some earlier)
I Land surface temperature is highly variable
I Spatialtemporal sampling often sparse

A Infrared satellite observations (AVHRR sensor)
I Multi-decadal record ~198@resent

I Observes | and/ canopy OsKkin

I Spatial sampling gregtoor as cloud free-4 km spots
required and cloud clearing over land more difficult
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Land Surface Temperature Observatiol

Temperature Anomalies October 2009

(with respect to a 1961-1990 base period)
MNational Climatic Data Center™MESDIS/MNOAA
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Land Surface Temperatugpatial
Variabllity from Satellites
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Challenge: scaling problem

Satellite resolution
- F mM1Y

Field networks:
US CRN1m
AmeriFlux- 10m

How to usé€ ground observatio’hs to evaluate satellite product?
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Field experiment fiGround trutio

US Climate Reference Network (CRN)
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Spatial variabilityi Upscaling methodology

US Climate Reference Network (CR

Jun 21, 2006,_11:33:56 am

i station

Image USDA Farm Service Agency

2011,Google
Imagery Date: Jun 6, 2007 36°00'49.41" N 85°08'06.92"W elev 578 m




SETHYS Land Surface Model
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Scaling methodology

Inputs Processes Outputs
il L e > € S Eemmee e >
Field measurements
Atmospheric: Model calibration

1

| oy ! _ .. Unknown parameters
' foreing | —> (station scale) ~ Initial contljoitions

. Groundbased LST

| |

i : N tiles

! |

i Atmospheric!

| forcing ! >

______________ . Model Model 5 Model LST; at tile resolution

simulation simulation simulation

i Subpixel descriptioni

i (Cover type, Albedo, LA!I)
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N

Land cover fraction > Un-scaling brocess _ LST at satellite
HR satellite/product P gp ~ resolution
 viRs )
Comparison with . Uncertainty
> satellite LST 2 inLST EDR
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