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|1. Introduction and Motivation |

~The diumal cycle is an osallation in a geophysical variable with a 24-hour *MERRA and ERA reanalysis models are able to reproduce large-scale features of the TOA flux diurnal cycle

period in response to the daily solar cycle. climatology.

A *The OLR and RSW diurnal cycle errors convective regions are 5-10 times larger than in non-convective regions.
*Both reanalysis models are unable to capture the diurnal cycle of propagating convection.

*Reanalysis models show a complete misrepresentation of the cloud diurnal evolution over tropical convective
oceans.

*Seasonally, the largest errors in the TOA flux diurnal cyce occur during the season with the largest solar insolation
*Overall, the intermodel differences in the TOA flux diurnal cyde are smaller than the differences with observations
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3. How well do the models
capture the diurnal cycle
amplitude?

MERRA produces smaller LW errors Dy
representing the ciumal cycie ampiitude and
the - phase in land convective regions better than

CERES gimcuRy rearodud ERA however, produces ler errors
s model ci d Pracr” (8] P a0, CERES, [B) i :v'meou\f:* M:;Ammw:m
P i, MERRA minUS P, CERES, () P 0, ERAMINUS P, 0, n_'i‘qumm regions by procucing larger OLR diurnal
CERES. cyde ampiitudes.

2. Errors in Reanalysis TOA flux diurnal cycle | MERRA produce larger SW fiLx eors over
tropical ocesns due to an overestimation of

= The variability in the TOA flux diurnal cycle is quantified using a cloudy-ky albedo diumal range.
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Figeres show LWCT dihrmad
ower e Waatarn Pactic {top-eft], Amazon {top-right), and Indisn Oceen
(bottom-left] for ja) CERES, (b) MERRA, (<) ERA. Contours repremnt the

parcant dfierence between the S-hourly and delly POFs of LWCT. The y-
s s LWCT (W ™) wenct sty s GMT, Th bleck coted lne reprasents
Iocal rocn.
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Figure above shows the longwave cimatological-annual ciurmal cyde Normalized Figure above shows the shortwave cimatological-annual ciumal cyde Normalized | = - 5 " -
RMSE (umits: %) for [left column) MERRA and (right column) ERA against CERESSYN  RMSE (urits: %) for (ieft column) MERRA and fright cohumin) ERA against CERES “’ch’:sammuzmm‘mm“w%m .
EBa: (8) NAMSE gy o (B NRMSE oo (6] NRMSE e () SYN Ec3a: (=) NRMSE, s e (2 e (€) NRVEE iy s (9] m"’ e sround 02 mthe Wn "m&‘ : "L'm"“‘ ’m'_'i:
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?;fdﬁgmmmmmm : ocesn nertnv:::::;: NRMSE i:v;mmt:i:mrm ’ A: The reanalysis models completely misrepresent the timing of clouds in tropical
NARMSE,,,, in \and and ocean convective regions. NRMSE,,, i the dominant NRMSE,,, in nearty all regions. NRMSE,,,,.. , values are small over the land and oceans. Over the Amazon, MERRA captures the timing of clouds well, however both
contridutor to NRMSE,,.,, in land regions. oceen. del: di imate the LWCF diurnal amplitude.
= N The figure below shows the 3-month s22:0n with maximum OLR The figure below shows seasonal LWCF RMSE over the Amazon for: (2]
5. How are reanalysis TOA flux errors influenced by season? .
= : l (o) T "?'" u) ER'”EP!,-E?.‘ 98 2 - (u:)en ﬂ:;,lbl ERA Contral South Amarica (0-158: 50-70M) _
* To analyze the influence of seasons, errors in OLRy and LWCF n’l = g
are sorted into 3-month seasons (Figs. to right). Hemispheric i E 030 E
patterns are immediately apparent (i.e. largest errors in - = 0.0
hemispheric summer). J ° MERRA LWCP Atacicte RNBE (W ) =
(b)wl ®
A: The largest OLR NRMSE values are found in the season with highest o sl 0.40f- E'—
lues of solar insolation. Some exceptions include: ocean nonconvective “‘ _______ o o L osof E
regions and areas where local effects dominate. _l 2 5 — ° wn 5 0 15 20
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