Climatology of Surface Radiation, Cloud Cover,
and Cloud Radiative Effects for the ARM TWP

Chuck Long, Julia Flaherty, Jennifer Comstock, Casey Burleyson

impact the radiative exchange.

Motivation and Objectives

Absorbed solar energy in the tropics is redistributed

through longwave radiative exchange, the hydrologic
cycle, and dynamical transport. Clouds, which vary on
interannual and intraseasonal timescales, significantly

SW Effects by Cloud Type

Simple cloud type classification uses cloud base, top, and

thickness from radar-lidar data. Note that drizzle and rain are
included as “‘cloud” thus stratiform with drizzle below freezing
may be mis-identified as deep convection.
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Summary

The long-term data available from the three TWP sites
are analyzed to characterize the surface radiation
budget, total cloudiness, occurrence of different cloud
types, and cloud radiative effects. These quantities are
partitioned by ENSO phase for Manus and Nauru and by
wet/dry season for Darwin. Continuing efforts are aimed
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invaluable tool for comparison with and testing of global
climate models
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distribution of cloud types for Darwin during the dry (top) and wet
(bottom) seasons. More frequent occurrence of all cloud types
occurs during the wet season, with evidence of transition to more
& frequent deep convection and anvil occurrence in the late

Sky C
YO McFarlane, S. A., C. N. Long, J. Flaherty, 2013: A Climatology of Surface Cloud Radiative Effects at the

ARM Tropical Western Pacific Sites. J. Appl. Meteor. Climatol., 52, 996-1013. doi:

Monthly Average Cloud Radiative Effects http://dx.doi.org/10.1175/JAMC-D-12-0189.1

50

Monthly average LW 25

'\ e====Dar_LWCE

cloud effectsarerarely - | I A v | —oarvce afternoon into the night. Lesser dry season cloud occurrence
greater than 25 Wm-2 £ < —vn Lice Lowest Cloud Type Frequency translates to significantly smaller cloud effects (below) across the
at all three sites, and & er_swce diurnal cycle. The increased afternoon-to-evening wet season
average from 12-15 3. = Lakin vo - convection is evident in the asymmetry of the SW cloud effect
Wm-2 overall. SW cloud - [tanina & nina K 01 - Manus (light blue) between morning and afternoon.
effects are more B e —L_EL_L_ | S o B C3 - Darwin Darwin SW and LW Downwelling Cloud Radiative Effects
variable at all sites, 5 —— LW_GE_wet — LW_GE_dry — SW_CE_wet — SW_GE _dry
with Darwin dry season Date (YYYYMM) T, 35 0
exhibiting the smallest, SW CSW SW LW CLW LW = \ : /
and all three having dn  dn CRE  dn  dn  CRE 3 » \ ) / >
periods where monthly  Manus 2049 299.6  —947 4226 4075  15.1 o c 25 ' 100 ¢
SW is d d b ElNifio  196.9  300.4 4226  406.9 § 2 ~ 2
IS decreased by Neutral ~ 200.1 2979 —O7.8 423.1 4085 146 3 o g 20 ' 150 3
125 Wm-2or more. The LaNifa 208.7  307.8 215 4074 II I & ”\\\’ I oo ——] @
- Nauru 237.0  302.0 —65.0 420.5  408.2 12.3 I g 15 A&f" 200 S
Table gives aggregate ElNino 2119 3025 |—=90.6] 429.0 4132 | 15.8 oo - s —_—— . L ... S . 5
averages for SW, LW Neutral 2351 3006 —655 4219 4096 123 " Low ' Congestus ' Deep Conv' Attostratus Attocumulus'  Anvi | Girmus | Z 10 /':'¥ 250 2
LaNina 2688 307.0 | =38.2] 4104  400.9
and CIOUd eﬂ:eCtS' Darwin 2342 2938 —59.6  404.0 391.6 12.4 5 : \-—\ / -300
Dry 291 206l Lo20] 3836 3770 Of the major cloud types, low and cirrus clouds occur most , . o
e : : —95. : : : i .y N T T T T T T T T T T T T T T T T T T T -
often (60% of all occurrences), with altostratus occurring ©g8888g¢:85.888¢8¢g¢8s8888¢gg8gs8sgs

least often at all three sites. Time (LST)

U.S. DEPARTMENT OF

NT Op
il 2
<
fiw S

Atmospheric
System Researc

www.pnl.gov




