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Infroduction 4. Air Temperature Validation
Satellite-derived and in situ measurements of sea-surface temperature (SST) and atmospheric profiles are limited in v e i W i R = I A A R =1
duration, lack consistent global coverage, often have inadequate sampling and not all atmospheric properties are (’W“f WWM ' L\ 1‘*‘% e J'q" .
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accurately observed. Reanalysis output is extensively used in atmospheric and oceanic research to complement the = 7'{ o \f ‘ -\VM’ R g,wﬂ
satellite and in situ data, and ERAS is the latest climate reanalysis produced of ECMWF. ERAS provides hourly data of ndmlaaliolpolors ahubinbedbobotodaded  Bulididudivdled
many atmospheric and sea-surface parameters and aims to fill the gaps through the assimilation of as many observations
as possible. But, the ERAS data must be rigorously and continuously evaluated to understand their strengths and »WWAOO L, ‘r~°"’"“"“'2°-"'_=ﬂ.;,=_% T 'rw’\'ﬁ*
weaknesses. This study evaluates the Skin SST (SSTg,;,) and near-surface air temperatures in ERAS through comparisons = I 'W*j\ . % oran P E f’*w/ o V-A
with independent Marine-Atmospheric Emitted Radiance Interferometer (M-AERI) measurements. The results of the ? w Sl fi{;’jt W, I f | \
comparisons reveal that SST,;, and near-surface air temperature values in ERAS are in very good agreement with the in- 4 1 1 L L L U e PO O PO O . (S YO O VUL IO OO .
situ measurements. For the SSTg,;,, the comparison between the reanalysis and measurements show that the ERAS — —
SST,, has a warm bias of ~0.15K and a standard deviation of ~0.31K between M-AERI. The ERA5 shows a larger bias i = I PR = D
near Saharan dust regions. The ERAS near-surface air temperature over the tropical and sub-tropical ocean are found to '_’j_§v" “-M’“"W \“ | ’”"WW o /Y‘ | m
have good accuracy based on in-situ M-AERI data. These results support the use of ERAS fields in a variety of research | ! w\“\ | M-( \J“
applications, including those directed at improving the accuracies of satellite-derived SST;,,. = SUTPVUY PUVR UUN FUUYTUN- S I - AT IO R S TR

X-axis: Record number of M-AERI measurements and ERA5 SSTy, in the MUDB
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by ERA5, which is the Ia}t/est climate reanalysis rozuced b M (GRS | A N AT TR be a more accurate in-situ air temperatures measurement than
E%)I\/IWF’ rovidina hourlv data with estimatyes 0? 4 g N tihea A )r W | eSS /“ conventional measurements and can provide trustable data to
P J y - B - R et | I8k validate ERAS air temperature (Minnett et al. 2005).
uncertainty. b VSO e v Cficaammin|
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*ERAS covers the earth from 1979 to present. CRAS with MAER| SST <kin e _I1
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Year | START | END | N | Mean | Median | STD | RMS | RSD " G | B
2004 | 2004-02-13 | 2004-04-13 | 5809 | 0.173 | 0.139 | 0.350 | 0.390 | 0.270 %__/ T R ™
2006 | 2006-05-27 | 2006-07-14 3924 0.140 0.120 0.300 0.331 0.294 80 W20 Wi TOWIG0 W 90°W 80°W 70" V\rlieol;/-v S0W 40°W 36_-w W TOW 0" TO°E 20°E 30°E 40°E 50°E 60°E 70°E B0°E 3
2007 | 20070501 2007053111257 | -0.018 | -0.010 | 0.381 | 0.381 | 0.396 Locations of ERA5 minus M-AERI SST,,.(top) and Near surface air
2008 | 2008-04-29 | 2008:05-19 | 1591 | 0.022 | 0.019 | 0.347 | 0.346 | 0.285 temperature(bottom) differences.
Figure: M-AERI at Fiducial Measurements for Surface Temperatures 2009 | 2009-07-17 | 2009-08-04 |  *x *# . . . x% . SST,..: Negative SST,,, difference near Sahara outflow
Workshop — NPL, June 2016. — — ELI7F . Sl
At ibration by two int | blackbod " h 2011 | 20110721 | 201108201 1901 | 0.038 | 0.015 | 0.257 | 0.260 | 0.271 region and Mediterranean Sea. Due to dust aerosol.
Sea catibration by WO Interhal blacrbotly Cavities Wi 2013 | 2013-01:09 | 2013-02-13 | 7099 | 0.095 | 0.089 | 0.179 | 0.203 | 0.146 * Near surface air temperature: Positive (+1K) bias near
thermometers with NIST-traceable calibration. Calibration . : .
2015 | 2015-11-17 | 2015-12-14 | 5583 | (0,187 | 0.207 | 0.207 | 0.279 | 0.196 Saharan dust outflow region. Negative bias (-2K) near
sequence before and after each cycle of measurements. AP PEPS Bvwp— tor. L tandard deviati h t
, 2016 17705 | 0.130 | 0.151 | 0.260 | 0.294 | 0.178 equator. Large standara deviation when water vapor
2017 | 2017-02-24 | 2017-03-19 | 3763 0.176 0.183 0.136 | 0.230 0.160 concentration is hlgh and near the coast.
2018 | 2018-03-08 | 2018-07-04 | 20968 | 0.169 | 0.138 | 0.273 | 0.321 | 0.187 = ST : | '
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Table: Error Statistics of ERA5 minus M-AERI SST. (Unit: K) 1: Meteorology and Physical Oceanography Program, RSMAS,
University of Miami (LBK@rsmas.miami.edu).
___________ The ERAS SST,, matchup co-location criteria: 2: Department of Ocean Sciences, RSMAS, University of
Nearest 4”4 Point Interpolation and 1 hours time interpolation. Miami (pminnett@rsmas.miami.edu; gszczodrak@miami.edu).
.- T T Thanks to colleagues on the AEROSE cruises. Thanks to
. L . . . Diff ERA5 — M-AERI 251 : :
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