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I Improvement to the stratocumulus scheme of GSM
)

{1. Introduction and Motivation

» In the operational 4D-VAR analysis
of JIMA, negative analysis increment
of SLP (Sea Level Pressure) can be
frequently seen in North America in
the analysis of OOUTC. (Figl-1)

» This Increment Is given by
radiosonde temperature observation.
» By monitoring cloud cover over

Figl-1 Analysis increment of SLP in the operational 4D-VAR system of

this area, we found that the JMA at 00UTC from Oct. 14 (a) to Oct. 19 (f), 2011.
Stl’&tOCUFﬂUlUS SCheme Of GSM Figl-2 Time Series of cloud cover N
(Kawal and Inoue, 2006) creates forecasting from 18UTC Oct. 17, - i s .
i . 2011 at one point of North America : ' ' »
pseudo-clouds In afternoon (FIg1-2)  (rt. peck 48.26N, 105.00W) . 1 e
which makes the temperature lower < ——
: : (a) w/ stratocumulus (b) w/o stratocumulus

than the observation in the lower WEWEEE FT = |, | Conditions to diagnose
troposphere | = e 38 .. | stratocumulus in GSM.
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» The stratocumulus scheme in GSM ~op
. i . (Just above the layer)
IS designed to represent subtropical BT

2 -22<0.01 K/hPa
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marine stratocumulus off the west

] . e L V (near the surface)
coast mainly as a function of Fig1-3 Monthly average of low cloud cover of Oct.| (3) The height of the
inversion strength. (Flgl-3) 2010. (T1319 Analysis) (a) with stratocumulus, layer is below 940 hPa.

(b) without stratocumulus scheme.

> To reduce this pseudo-cloud over the continent, a new threshold | #nd. & new condition
(4) Relative humidity

of relative humidity Is added to this stratocumulus scheme. of the layer is above 80%.
CNTL: Operational GSM TEST: GSM with modified stratocumulus scheme

{2. Evaluation in North America}

Result of TI319 analysis (a) GOES-W(visible) (b) CNTL
cycle experiment 2
(preliminary low resolution
experiment before high

(c) TEST

resolution TI959 experiment ) btral it S e [
1 Fig2-1 (a)Visible Image of GOES-WEST, and simulated visible cloud image of GSM
In OCi[' 2010.‘ . (b) CNTL (c) TEST on 18UTC 14 Oct. 2010
» This modification @CNTL  ~ (OTEST
reduced pseudo-cloud over It=i92-2 Tpe di;firence frf - ' Rz

- . emperature petween tne sonde s i i - 50° i i i
North America. (F|92'1)- observation and first guess of =3 =

" GSM at OOUTC Oct. 15 2010. :

» The difference of oL (T | | 4
temperature at 850hPa

between the sonde

observation and first guess Fig2-3 Average
- monthly analysis
of GSM decreases. (F|g2-2) increment of SLP at
: O0OUTC of Oct. 2010
» The average monthly analysis N

Increment of SLP at 00UTC decreases
at North America. (Fig 2-3)

{3. Evaluation around Japan }

Result of high-resolution TI959 GSM forecast from 12UTC Oct. 31, 2011.
(@) MTSAT(visible) (b) CNTL (T+15h) (c) TEST (T+15h) (d) Temperature (e) Sunshine

=~ Y e T — “ black: observation, blﬁeCﬁTL red: TEST
Fig3-1 (a)Visible Image of MTSAT, and simulated visible cloud image of GSM (b) CNTL (c) TEST on 03UTC 01
Nov. 2011. (d) 2m Temperature at Abashiri (e) Sunshine Duration at Abashiri

» The pseudo-cloud around the Sea of Japan decreases. And at the surface, the
temperature and sunshine duration approach the observation.
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* Abashiri

14. Global Evaluation }

Result of TI319 analysis/forecast cycle experiment (preliminary low resolution

experiment) on Oct. 2010. (&) ME (8)SLP  (b)T850

» Mean error and RMSE of S A e 1 . 1 |7 [better

Temperature at 850hPa compared =/ e e -l | S b Worse

to sonde improves. (FIg3-1) ~ mrRmse — 551 (©)Z500  (d)wspd8s0

» Positive growth can be seenin = 55 = 3 | . | — Global

5 . ,ﬂ 1:;2:_./3\& :\,/--\_/:\ ,—é:M x Better = Smm—— e SaEEE T R N. Hemi.

the rate of Improvement in TEST * sV~ i Tl ] — Tropics
. 2010 Worse e | pE= . — S. Hemi.

(F|93'2) RMSE ¢y — RMSE Fig3-1 Verification to sonde of T850 at 2 Fig3-2 Verification to the analysis

RMSE days forecast. (a) Mean Error, (b) RMSE (Rate of Improvement)

I Evaluation of GSM using the data of special observation

T-PARC 2008
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» T-PARC was a multi-national
and multi-institution field N
campaign conducted from ol

August to October 2008 in order
to understand the lifecycle of
tropical cyclones, especially In

o . 40N
40N - )
5N

30N 1

2snd

ha

SN A
2aN

-

aN 10N 1

110E 120E 130E 140F 150E 180E 100F 110E 1 20E 130F 140F

Falcon aircraft (pink), and by other planes such as P3 (green).

» During this project, many dorpsondes were deployed around tropical cyclones to
Improve TC forecasts. (Figl-1)
» Here, we evaluate moist processes of GSM using these data.

150 160E

geneSiS, recurvature and extra- Figl-1 Maps of the supplemental observation points in T-PARC 2008 (a) around
tl'OpiCB.' transition SINLAKU (b) around JANGMI. The points of dropsondes deployed by the DLR

TZ. Evaluation in the subtropical region]

> Red points IN F|92-1 show the Fig2-1 The points of dropsondes
locations where dropsondes SOy e o1 2008,
Wwere depl()yed around The green line shows the cut line.
SINLAKU at around O6UTC.

Vertical cross section along the

green line in Fig2-1 is provided.

» GSM predicts moister lower pressure (2)Dropsonde

(hPa)

troposphere (around 900 hPa)

400, °

compared to dropsonde iody
observations and ECMWF i -
900 — g R

forecast. (Fng'Z) 1000
» In order to evaluate each 0F|;92-2 Relative Humidity of Vertical section along the green line shown in
Processes of NWP models, the Fig2-1. (a) dropsondes (interpolated) (b) GSM (c) ECMWF
moistening rates of physical and (@) GSM CNTL(T+18h)  (b)ECMWF (T+18h)

dynamic processes are

compared (Fig2-3).

» Compared to ECMWF
convection scheme, GSM fo
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This may cause the moister Fig2-3 Each physical and dynamic tendencies of specific humidity along
boundary |ayer. the green line shown in Fig2-1. (a) GSM (b) ECMWF
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{3. Evaluation of tropical cyclone genesisJ
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» Also, vertical cross section IS
provided around JANGMI which is In

: - Fig3-1 The map of dropsondes
the process of genesis. (Fig3-1) around JANGMI at around
> Compared to dropsonde O00UTC Sep. 25, 2008. The green

line shows the cut line.

observations and ECMWEF forecast,

GSM moisture Is larger in the

boundary layer (Fig3-2 a,b,c), and

smaller in the free atmosphere. (po (a)Dropsonde OBS  (HECMWF (T+36h)

700 u |
» By applying the modification of A k\ //
1000 i =% & w '__'f:. T

convection and cloud scheme (Komori
<IN -gn-lm N 6;”- _lll .illl_; _

and Yoshimoto, 2011) intended to

reduce “spin-down” problem of GSM, -
the relative humidity forecast (©)GSM(T+36N) CNTL  (d)GSM (T+36h) TEST
approaches dropsonde observations *5 E : ”

and ECMWF forecast. (Fig3-2 d) |-
» This modification makes upward
mass flux in the convection scheme to 1000 %8
vary depending on relative humidity,
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Fig3-2 Relative humidity (shade) and horizontal wind speed (contour)

(interpolated) (b) ECMWEF (c) GSM(CNTL) (d)GSM(TEST)

)

{5. summary |
» By adding a new threshold of relative humidity to the stratocumulus scheme of GSM,
the pseudo-cloud decreases and reduce the analysis increment of SLP.

» It Is effective to monitor the daily analysis increment in order to improve moist
0roCcesses.

change.
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which may be the main cause of this the vertical section along the green line shown in Fig3-1. (a) dropsondes
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{4. summary

» The data of T-PARC 2008 showed that relative humidity in the boundary layer of
GSM forecast tends to be higher than that of dropsonde observations and ECMWF
forecast; this may be caused by the scheme of convection and vertical diffusion.

» These data of special observation is also useful for development of moist processes.
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