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GRIDDED ANALYSIS OF SOUNDING AND SURFACE DATA

e Surface, sounding,
profiler, QuikSCAT,
COSMIC data

e Humidity data
corrected (Ciesielski
etal. 2011)

e Sounding data
analyzed to 0.25°
grid using
multiquadric
interpolation

e 4/day during SOP,
8/day during EOP
 GFS data inserted
in data gaps away
from Taiwan

Analysis Domain for TiMREX 2008
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TiMREX Sounding Network and Budget Arrays
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number of sondes
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Four Sounding Types Used During TiIMREX

Inventory of TIMREX upper-air sonde dataset
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Sounding Data Corrections
(Ciesielski et al. 2011)

* Dry bias (~10% RH at low levels) in VS80 data
 Meisei and GRAW corrected for slight dry bias

 Daytime heating correction applied to Vaisala
sensors

* Correction of unrealistic low-level T and T,
data at South Ship




Impacts of humidity corrections

CAPE increased at Vaisala RS80 sites: | | More realistic

more realistic values, CIN reduced detrainment and

mass flux profiles
— at Vaisala sites
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Doubling of number of soundings during IOPs

Inventory of TIMREX upper-air sonde dataset
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Land/Ocean Rainfall Time Series
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BASIC FIELDS -
LAND

*/OPs/EOP:
increased zonal
flow, RH

e Good decision on

(mm/day)

~

Ct Precipitation time

N series matches

Filtered u {ms™) over TIMREX land EBA {v7b)

* humidity field
southerly flow
during 10P8 4
e Low-level cooling
during IOPs 2
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BASIC FIELDS -
OCEAN

Filtered u {ms™ ) over TIMREX occean EBA (vih)
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DERIVED FIELDS -
LAND

*/OPs/EOP:
increased upper-
level divergence,
mid- and low-level
convergence,
upward motion,
heating, drying

e Hiaher-level peak

Precipitation time
series matches
divergence, vertical
motion

divergence in IOP8
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DERIVED FIELDS -
OCEAN

e Similar results to
land, but features
have greater
amplitude

Filtered divergence (37" )x10%ver TiMREX ocean EBA, (v7h)

Precipitation time
series matches
divergence, vertical
motion
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ngMM rainfall and 850 hPa streamlines from 05/15 - 06/25 2008

TIMRE X-mean rainfall z850-hPa e
streamlines F

26N

*TiMREX-mean ramfall
heaviest over southern
Taiwan and just
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fg& hPa streamlines and vertical motion from 05/15 - 06/25 2008

TIMREX-mean rainfall, /500-hPa" . i

streamlines, @
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mean vertical motion
over Taiwan
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TEMH 3B42 rainfall for TIMREX period
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30 Diurnal eycle of rainfall over enhanced budget arrays

20 =

10 -
B Land Array .
L Ocean Array i

D | | | | | | | 1 | | | | | | | | | | 1 | | | |
02 05 08 ! 14 17 20 23

LT

Rain peaks in afternoon over both land and ocean arrays
Early afternoon (1400L) over ocean: an anomaly in 2008?
Expected 1700L peak over land




Diurnal cycle of precipitation over southwestern Taiwan
and just offshore duringTiMREX (Jou et al. 2009)
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DIURNAL CYCLE )

OF SURFACE
FLOW - SOP

e Changing
pattern of
flow
deflection in
response to
diurnal cycle
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sfc_divergence at 08 LT
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DIURNAL CYCLE ol
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DIURNAL CYCLE ,

OF SURFACE
FLOW - EOP

e Strong
diurnal cycle
persists with
Meiyu front
e Strong
afternoon
peak over
northern SCS
and SW of
Taiwan

e Evidence of
southward
propagation
from China
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SST and streamline field during TiMREX SOF (15 May-26 June)
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SST and streamline field during TiMREX EOP (29 May-6 June)

e Situation
changes during
EOP as Meiyu front
drops to S of
Taiwan

* Enhanced fluxes
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2EN

20N

2008136—-2008177 Mean QuikSCAT Winds

| SOP-mean QuikSCAT
| winds: warm air flowing
over cool water
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2008136—-2008177 Mean QuikSCAT Winds
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Egﬁh{hﬂl rainfall and 850 hPa streamlines from 05/15 - 06/25 2008
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* SOP-mean
heating greater
over ocean,
consistent with
greater rainfall

e Top-heavy profile
over ocean (more
stratiform?)

e Diurnal cycle
over land: shallow
+ deep followed by
stratiform

e Ocean: minimum
heating at 02L;
weaker diurnal
cycle

pressure (hPa)

pressure (hPa)
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TiMREX Sounding Network and Budget Arrays
[
26N |

58847

e “IAND” divided
into LAND W and | *°"
LAND_E in order
to separate
upwind and
downwind
conditions relative
to Central
Mountain Range
crest
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e Sharp contrast in
diabatic heating
from E to W across
Central Mountain
Range
Afternoon/evening
heating profiles are
similar; more
nighttime cooling
aloft E of barrier
(advection and
evaporation of

hydrometeors?)

pressure (hPa)

pressure (hPa)
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EOP Land—-EBA Diurnal Cycle
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EOP-ocean time
series shows
strong
afternoon
maximum

..but there is
not a
progression
from shallow to
deep to
stratiform
precipitation
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TIMREX -averaged rainfall estimates over LND
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TiMREX Sounding Network and Budget Arrays
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pressure (hPa)

SW transect Q1 for 29 May — 06 June (08 LT)
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Summary, Conclusions

» Sounding data post-processed: humidity errors
corrected, gridded data set produced

» Basic and derived fields consistent with observed
precipitation patterns

» Rainfall maximum upstream of Taiwan, peaking in
afternoon

» Weak surface fluxes (warm air over cool water)
following monsoon onset; induces surface convergence
> Shallow to deep to stratiform evolution over land;
diurnal cycle but without similar progression over ocean
» Heating profile diurnal cycle: differs from W to E

» Explanation for upstream rainfall maximum, its diurnal
cycle, representativeness of 2008 requires further study




