Local and large-scale controls of moisture variability in the shallow-to-deep transition during GOAmazon
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3. Kelvin Waves Over the Amazon 4. Kelvin Waves and the Diurnal Cycle
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The mission of the GOAmazon and CHUVA experiments near Manaus is to advance our Kelvin OLR activity at 2.5S, 60W for
understanding of land-atmosphere processes and their impact on tropical hydrology and climate and S
to improve the representation of these coupled processes in climate models. Within this overall goal,
these field observations, collected January 2014 through December 2015, provide a unique
opportunity to examine land-based convective processes in the tropics, including the poorly
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» The number of features peaks just after local noon (UTC-4) with the active
phase peaking earlier and with a greater number of features overnight into

early morning, especially compared to suppressed phase.
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In this study, we examine how convection develops

with respect to different phases of Kelvin waves RoNego Manaus | : | Seasonality:
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during GOAmazon. In particular, we aim to g A Helgrn D | Kelvin wave activity during GOAmazon (blue bars, left panel) is most frequent during the wet season when anomalous
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identify the important environmental factors i 78 | " deep clouds are evident (detrended 120-day OLR, gray line, left panel). This activity is consistent with the Average cloud fraction (hydro,active)  Average cloud fraction (hydro,supp)  Average cloud froction {fydro,neut)
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congestus clouds, and a few show
deep convection prior to afternoon
peak (earliest for active, latest for
suppressed) (top panel, bottom
row)

» Active case (bottom panels) shows
deep convection near 13Z that
persists into the next day. This is
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Surface precipitation Optical rain gauge (AOSMET) — T3 threshold.
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i 1 (ol > +1.5 scale of the wave’s influence on tropospheric Vertical Profiles: :
— . suppressed (olra = +1.50), moisture (top right panel). , , , | 5. Conclusions and Future Work
Column precipitable water vapor GNSS sites neutral (-1.56 = olra = +1.50), » The increase in PWV during the active

(PWV) and active (olra < -1.50) wave » Composite PWV anomalies with respect to the 20-day
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increase in PWYV indicates the convergence of

SIPAM Reflectivity at 2.5 km (20150805 172) moisture into the column at this time. The VA PWV aloft and weaket anomalous throughout the deep convective period for all phases.

ar::l.in gegerglv;%reemeﬁlt (amll) arc very iimﬂa'rl tglthe convergence at low levels, with the » Future work involves 1) separating out days with MCSs propagating into the region to focus on local shallow-
raciosonde not shown) but are only available at opposite pattern during the suppressed to-deep transition, 2) considering additional large-scale influences (e.g., WIG waves), and 4) evaluating
phase (bottom right panel). model capability to reproduce diurnal response.
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» The active phase of the Kelvin waves enhances
precipitation relative to the neutral and especially the
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suppressed phase of the wave. The neutral days | | | ggfgz;ggﬂce s I, <l e 1 similar to “diurnal dancing” seen
] [ (c)vloud Type C
] L1 e w ¥

XK | : over Western Pacific Warm Pool
” m" L I (Chen and Houze 1997).
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phase of the Kelvin wave is seen here to
be distributed throughout the column » Kelvin waves present during wet season and modify the local environment through increasing moisture as

but primarily in the mid troposphere well as upper level divergence ahead of the peak convection. Both likely contribute to the wave support of

(top right panel). convective outbreaks.
> The active phase of the Kelvin wave is » MCSs more numerous and contribute more to total rain during active period and persist into the next day.
coincident with anomalous divergence » Shallow-to-deep transition occurs earlier and quicker during active phase, with shallow clouds remaining

2014:1/20,2/7,2/11,3/12,3/15, | 2014: 1/17, 2/9, 3/9, 3/10, 3/26,

3/28.4/1,4/2,5/1,5/9, 6/30,11/2, | 3/30, 4/4, 4/5, 4/23, 4/24. 5/3, 5/7, : , , , ,
11/23,11/27,11/28,12/11,12/13 | 5/15, 8/18,9/2, 10/30,10/31, 4-5xdaily and will have difficulty in active

2015:1/24,2/1,2/2,2/9,2/10, 11/11,11/12,11/25,11/30, 12/13, precipitation,
2/17,2/18,2/26,3/6, 3/20,3/21, | 12/21 » The PWV anomalies are generally at or below the 20-
3/30,3/31,4/17,4/18,5/2,5/6, 2015:1/26,1/29,2/6,2/7,2/24, . . .
5/19, 8/26,9/21,10/25, 12/16, 2/25.3/8.3/25,3/26,3/27,3/28, day mean prior to the onset of convection and remain
12/25,12/30,12/31 4/14,5/4,9/23,10/22,11/13, above the ZO-day mean for about 2 days fOllOWing this Corresponding e-mail: yserra@uw.edu

| 11/21,11/22,12/19, 12/27 onset. Funded by DOE ASR Grant DE=SC0016222
¢ distance () Joint ARM User Facility and ASR PI Meeting, March 2018, Tysons, VA

» Key Question: What is more important
to supporting convection, the increase
in mid level moisture or the enhanced
divergence aloft?
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