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a hypothetical oceanic warm patch, based on convergence at the lower boundary.

layer, environmental wind shear, and precipitation Lee et al. (2012)
observation.

s Is ECMWF Reanalysis v5 (ERA5) sufficient?
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Ramet a: Atmospheric measurement — NOR1-0069 Palau

Radar Meteorology Laboratory
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NOR1 2024 3/25-4/19 Downward Solar Radiation (W/m?)

25°N

20°N

10°N

°

12X0F =

3/26

112)3E 130°E
Longitude

4/17
4

/18\ 4/15

., 414

"y
4/13
3127 =~ /
3/28 NNy
329
4/12

4/11

:
4/10

Radiation

il =

120°E

1125 130°E
Longitude

135°E

% 3/30

3/31
1

4/09

, 401

4/02

¥ 4/03
1 4/04

135°E

B Insignificant diurnal
temperature change

B Humid environment

B Northeasterly to
Southeasterly wind

aviso-sla: 20240327
p o h

24°N

16°N

10°N
8'N
4
oN {y
2 |/ 2 AA -
120°E 122°E 124°'E 126°E 128°E 130°E 132°E 134'E 136°E 138°E 140°E
: ‘ [m]

T T T T
-0.25 -0.20 -0.15 -0.10 -0.05 0.00 0.05 0.10 0.15 0.20 0.25



—_—

Height (m

130.13°E 18.55°N
2024-03-29 00 UTC

mixing ratio (g/kg)
5 J 10 99

130.92°E 17.83°N
2024-03-29 12 UTC

mixing ratio (g/kg)
5 9 10 9 g15

0 15 20 0 20
3000 / = 3000 A
A A
Vf A
2500 inversion | 2500 A
—\
N
2000 l % 2000 —
1700m . E —
1500 ~ £ 1500 =
N 1400m -
. ~
RH high N =
1000 8 N 1000 g:

- —-600m - - -—- %
500 N 500f{= — 500M = = — — S

mixed layer § =
3 10 15 20 25 30 05 10 15 20 25 30
temperature (degree Celsius) (knots) temperature (degree Celsius) (knots

*¢ Maritime boundary layer:
The mixed layer (MLH) & inversion layer (IL)
- Decreasing height
MLH: 600 = 500 m
IL: 1700 = 1400 m
—> Drier

x
>§<Q§?/29 00Z

%
‘&3/30 00Z
|

(BAKR WIBUEEED)

Height (m)

2500

2000

=
(9
o
o

1000

500

0

131.58°E 17.17°N
2024-03-30 00 UTC

mixing ratio (g/kg)
5 9 10 9 g15

0 20
1200m
RH low
_ — . 500m - -
5 10 15 20 25 30

temperature (degree Celsius)

S | | LA L)1/ ] V3N L) )




gﬂ *

National Central Universi
Radar Meteorology Laboratory

O

B Identification method

MRR-PRO Data Cell ID

At
Length=0.05 km Echo top height
Top=3.3 km —_—
— K
Y o

>5 samples (~150 sec.)

exist echo

B Estimate cell size based on ship motion and
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Take 0-3 km mean u-wind, v-wind as the cell motion.
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Echo Top (km)

s Weak reflectivity
++* Shallow convection
+* Small size
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Result: Convection Properties
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https://www.ncei.noaa.gov/products/etopo-global-relief-model
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Height (km)
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Using the high-resolution data observed by shipborne
instruments to study the characteristics of the marine
atmospheric boundary layer and low-level jets
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Synoptic-system-related Marine Boundary Layer Jet

LLJs Low-Level Jet Barrier Jet (BJ)
(SLLJ) (MBLJ)
Altitude 700-850 hPa Marine boundary layer ~1.0km

~ 925 hPa

SE flank .Oi.ﬁ a deepened frqntal Deepened Mei-Yu trough in SE o
cyclone originated from a Tibetan China + Westward extension of Terrain induced

Occurrence Plateau/YunGui Plateau lee Windward-ridge/Leeside trough
WPSH ,
vortex Local pressure gradients

. Sub-synoptic pressure gradients
Increased pressure gradients ynoptic p g

Timing April to July June SLLJ or MBLJ exists

@ Below 900 hPa: WS > 10 m/s
and
criteria >12.5m/s @® Below 4 km from the max. wind > 14 m/s
height to the minimum aloft: WS
decreases by at least 3 m/s

Parallel to the coastal terrain

Central China Northern South China Sea off the NW Taiwan coast



Marine Boundary Layer Jet (MBLJ)
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(a) Composite 925 hpa wind speed (color shading in ms'), wind direction (arrow) and
geopotential heights (contour in gpm) for the MBLIJ days; (b) same as (a), but is the June
monthly mean (adopted from Tu et al. 2019).
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b) MBLJ days a) NoTC days
25°N 25°N
24°30'N — { 24°30'N —
24°N — 24°N —
g < S
£ € 2
23°30'N —{ ( c > : 23°30'N —{ ( § c >
= =
@ @
@ o)
s 3 s 3
23N = = 0 23°N =X
1 K= h H=
a3 a 3
S5 S5
22°30'N — o ] 22°30'N — 0
O = (b =
3 3 3 3
Qo 9 (5] (&
<O <O
22°N 22°N
| T T T 2 T T T T
120°E  120°30'E  121°E  121°30'E  122°E 120°E  120°30'E  121°E  121°30'E  122°E

(a) Above 90t percentile extreme rainfall occurrence frequency (%) below 1.0 km
height over Taiwan for the June climatology from 1999-2018 without the influence of
tropical cyclones (438 NoTC days). (b) As in (a), but for MBLJ days when
southwesterly MBLJ occurs over Dongsha Island (courtesy of Dr. Chuan-Chi Tu).

21



FREIFIE &S

 BIUHRRAREBRERBE [I28 5 RIEE 5

L)

NE-EHF/VHFEERE

L)

 ETTPRAE

=

EpraysTiaC gt

>t
2

2
i
AT\
/

[
[T1
o
HE




- S‘ﬁ;—k};u?‘u
iﬁl =3 o EBE

£ T8 e o BT
10~ —, ] TI98EHER -
e B~ e | oEucw |
JELN | ‘ HES - 3B
S | B | = EhE
BT v REMNEE
B : 18 -

HEAZITA, 1D 2 3D, WEEAR

" : CRESRBLLE M aSEE . oS
MRFEMREE - oI EAIREK A 1502 BEER - BIZIPER R AN

HIF 4 IS RO - = : &) 0 NENE  TERETE
g - , 102 2 BENARLEISE
SEAT -

’ 09/ 247200

T e e s
HB BB K G EE S - EUE




Goals of this proposal

Study air-sea interaction from SST to MBL. Moisture flux over various ocean
conditions.

Understand dynamic/thermodynamic/microphysical structure and time-space
characteristics (diurnal cycle) of the marine LLIJs.

Perform data assimilation to improve the model simulations of the marine
ABL and LLJs.

Provide validation data over oceans for satellite measurements (e.g., TASA’s
GPSRO, GNSS-R/TRITON, and others) and CWA’s ocean/atmosphere

models.
Provide critical local data sets for training artificial intelligence systems.



