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SINGV-DA and Pre-YMC campaign

8°N u‘\,\
T : 3000
6°N |5 “"\\._‘ 2700
SR
4N ‘i‘ N ' 9 2100
' 3 3 »¥ ., —
B 2o %\-s\& *\Ex \ - 1800 £
= Q_? \\\ N : 11500 2
] M N o h . ‘* * 2
9 o T £ ) {1200
2°g Q%q \k-- \‘%‘ .1{\'—% .9". 1900
x 4 NAL R, 1600
e .@
4°G A \ \2 1300
| ? o
95°E 100°E __ 105°E
Longitude
SINGV-DA Pre-YMC campaign

Pilot field campaign of the Years of
Maritime Continent project

- Tropical convective-scale numerical -
weather prediction system

3-hourly radiosonde observations over
Bengkulu and Mirai

- 1.5km horizontal resolution, 80 vertical -
levels, 38.5km model top

- 3-hourly cycling 3D-Var FGAT - First part of campaign:

239 Nov 2015 to 13t Dec 2015



Diurnal cycle of precipitation
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What are the relative impacts of assimilating
radiosonde wind, temperature and moisture
information on the simulated diurnal cycle
of precipitation over the western coast of

3km [~
1km
0.3 kmr—

Sumatra?

Mirai

221T
3 km @
1km L

0.3 ka—

Bengkulu
[N
111
[N

o

Mirai  Bengkulu



Experimental setup

Assimilated information

Existing Bengkulu and Mirai Bengkulu and Mirai Bengkulu and Mirai
Abbreviation observations radiosondes u and v radiosondes T radiosondes RH
CTRL »
EXPT _uv * %
EXPT.T % %
EXPT uvT X X X
b X e %

EXPT_uvlIRH

- “Variable-denial experiments”, inspired by Zagar et al. (2004)
- “Stress-test” for convective-scale data assimilation

- Case study for improving diurnal cycle involving convective processes



Biases and analysis increments in horizontal wind
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Biases and analysis increments in potential T
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- Spatially-averaged around Bengkulu



Biases and analysis increments in moisture (qT)
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Dynamical implications

Z (km)

Z (km)

Z (km)

Z (km)

1.2
0.6

-0.6
-1.2
-1.8

1.8
1.2
0.6

-0.6
-1.2
-1.8

13LT 14LT
" o
il o b
5.000 .5:}’ !:."_4 b é\}\ L‘i o‘n:i-# 5.000
N Ty v L LA alw P Rem R a
wo's v DS o Taan -...’.. P it ha s v
BEEYRET RAS APyl v L » o o N 3
3.000 9 :,‘ h“‘tD 3.000 PEATCR
v
L Y
- n':('»,'u u',‘.,‘,""_'
1.000 &--s\urn:q 1.000
=0 e el ot N
<00 b
E307 A E30
007 T ~ To
0 100 200 300
Distance (km)
15LT 16LT
4 CRIL bt ~
5.000 - IS i.‘ 5.000 l‘“«%«
.p.”-‘“ ‘ BATT LT
1 Auo;.q.t-". LA TR
i v l"\‘\'\Jl RNk s anwa
3.000 X bs Anedid s 3000 0 ol & tho |
Bh o AN oY) e
g e v :'\'\\‘:. ':‘”_‘,
1.000 % s~ e N m| 1000
_ ———" Apw vraaws b —
_ﬁG.Cl . X £ 6.0
= el
£30] % j\./: E 30
T 00 o : T 0.0
0 100 200 300
1ZLT 18LT
gl N & N « ¥i
5,000 FEEATY 000 | Flen
vk L s
r¥ KbV € B YA .y
—SedRRurirry N e
%000 he e SRl &9 2000 o £ bprgeie R
3 Zet M oy
1000 P S v erces 1,000 —[FE<VimeSA *A
_::ﬁ_o_."“.".'qr EEO - > a2 s
£20 E 30 W
= 00 T T T £ 0.0 T T T
0 0 100 200 300
Distance (km)
19LT 20LT
e | ¢
5000 [ X 5000 —{8 AN
e AL L e S L
f e e® R TR b rEHLR Ay
3.000 FFCSEAranW 3000 | "rTTesre
S N v e R ANS

R
1.000 —

Z60

- d
2ol 3
o
.E.“EM
00 = "

100 200 300
Distance (km)

1.000 [ # ¥~ " =B

- ¥YAadsyAawy -.)\.,;L!

1.8
1.2
0.6

-0.6
-1.2
-1.8

. N . .

£ 6.0 44—
£

£3.ﬂ
£ 0.0 S

&
|

200 300
Distance (km)

EXPT_uv anomalies w.r.t CTRL

- 13LT cycle-mean evolution of

state from initialisation to T+7
forecast



Dynamical implications
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Mean diurnal cycle over Bengkulu
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Precipitation forecast scores
Against radar-derived

Against GPM EXPST,.E?;;EE;EQ?RL Over GPM VER precipitation EXP;EL:de?ei:Lglin?RL Over RADAR VER
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Key takeaways

- Additional in-situ observations are valuable for this data-sparse region.
» High frequency observations are likely to be particularly useful since
the diurnal variation is dominant.

- Wind and moisture information appear to be key in improving rainfall
forecasts over the western coast of Sumatra (arguably also for the broader
western Maritime Continent).

» Assimilating wind information alone was sufficient to improve the
simulations.

- Assimilating temperature information alone resulted in a degradation of
rainfall forecasts.
» We believe the temperature-moisture multivariate relationship in the
background error covariance matrix contaminated the analysis when
moisture information was not available.

Lee, J C K, Dipankar, A and Huang X-Y (2021). On the sensitivity of the simulated diurnal cycle of
precipitation to 3-hourly radiosonde assimilation: A case study over the western Maritime Continent.
Mon. Wea. Rev. 149(10), pp.3449-3468. doi:10.1175/MWR-D-20-0423.1.
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