The Effect of Hi-resolution 55T on Storm Seale Prediction in Point of
Operational Prediction System
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1. Imbroduetion

We  launched
prediction svstem for Regional Meteorological
affice (RMO). Halla Short Range Prediction
(HSRPS) is  the

imcluding  cluster  system

operational  storm scale

Syatcm in-house  system
for super-computing
and data assimilation system. The farget arca
is the Cheju island ithe area is 1825 km’)
located in the sowth sea of Korea. She has
various meteorclogical characteristics by Halla
mountain (1930 m) located at the center of the
island. The lecality of precipitation  highly
depends on the wind  direction by mountain
cffect and Land-Sea brecze.

CGiemerally high resolution numerical weather
prediction depends on the high resolution data
sefs and its  assimilation  scheme. In case of
Cheju  island it & free from  the latcral
boundary problem caused by complex ferrain.
obaervation  in the
surrpunding sea still remains unsolved probklem

But  the insufficient

respectively.
HSRPFS has rapid updated cycle of high
resclution sca surface temperature (55T)

retricved from GMS. In an operational aspect,
GMS 55T has several GMS  gets
data s it covers  wider

merits.

in an every hour,
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space withowt missing walues than polar orbit
satellite. This gives short leading time to get
55T in inferesting with  high
resclution {5 km by 5 km)

The objective of this stedy is o examine
the cffect of high resolution 55T in HSRPS
and the kecal circulation changes.

Or arca

2. Prediction System
a. Halla Shaw Roange Prediciion Sesien

We constrected the operational storm scale
MWP system for Cheju regional meteorological
office. Local Analvsis and  Prediction  System
(LAPS)
selected for three-dimensional data assimilation
and prediction. The computational platform s
Linux cluster with
helps  operating HSRPS on the site Cheju
RACL Parallel processing is worked by MPIL
Message Passing Interface) (Kim er @l 19949,

and distributed parallel MME  wers

146 Pentium  PCs  which

& GMS BET

We retrieved the high resolution 55T from
GMS. The retrieved scheme has two test,  the
gross test and  uniformity  test. The test was
basically performed by the comparison between
stamdard deviation of 3 by

3 piscls and threshold value, Fig., | shows the

the mean value or

schematic procedure of 55T retrieval method.
The procedure afier thermal gross test and

cloud masking is separated by day and night



In the night, thermal wniformity test and

split window test were performed by using
two IR channels, Thermal uniformity  test s
the  comparison  test between  the  standard
deviation of  brightness
and threshold

window fest

temperature (11 gem)
aplit

berween

value,  Respectively
is the comparison test
the two channel difference and two  threshold
values of [R.
In  day

reflective  uniformity  test

test  and

was  performed by

time  reflective  gross
using visible channel. The reflective gross test
is the comparissn  test between  the  mean
albedo of 3 by 3 pixels and threshold value.
Reflectively uniformity test is the comparison
test between standard deviation of albeds of 3

by 3 pixels and threshold value (Saunders and
Krichel, 1988

After gross test and uniformity  test, we
refricwed  S5T by the
satellite  zenith
values.

lingar regression of
angle and each comesponding
we  got GMS 55T by the
correction.

Fimally
climatalogy

o Dheaing and model configuration

The model configuration is summarized in

Tablz 1. The wertical layers is 31 in the
terrain-following o -conrdinates. The
computation is donc separately in the 3 nested
domain {27 Ekm., 9 km. 3 km) whose

horizontal resolutions are the same as LAPS

analysis domains., And cach domain size is a

Albedo, T11, T12

!

value(THGI1(T11)).

THERMAL GROSSTEST

The comparison between the mean brightness temper ature
of 3 by 3 pixels (M EAN(T11)) and threshold

MEAN(T11) <THGI1(T11) (=-3°C)

No
Cloudy

SZA < 80°, Day

l Yes

SZA > 90 <, Night

!

I

REFLECTIVE GROSSTEST

The comparison between the mean albedo of
- 3 by 3 pixels and albedo thr eshold
value(THAL).

MEAN(ALB) < THA1(=0.05)

TERMAL UNIFORMITY TES

The comparison between the standard deviation No
of T1lof 3 by3 pixels(SD(T11)) and threshold -
value(THSD(T11)).

SD(T11) < THSD(T11)(=1.0 °C)

Yes

l Yes

REFLECTIVE UNIFORMITY
TEST

The standard deviation of albedo of 3 by 3
pixels compar e with threshold value(THA2)

SD(ALB) < THAZ2(=1.0)

SPLIT WINDOW TEST

The channel difference(T11-12) compare with No
two threshold values(THD1(T11) and
THD2(T11)).

THD1(T11) < T11-T12 < THD2(T11)

l Yes

l Yes

A 4

h 4

Cloudy

linear regression

SST Retreival

8 issatellite zentiht angle and ab,c,d ar e coefficients for the

SST =aTi1l+ b (T11-T12) + ¢ (T11-T12)(SECH -1) + d

Cloudy

Climeteology Check

CLM_SST - THCM < SST <= CLM_SST + THCM

~

Final GM S SST

Fag, 1. Nuwstration of GMS 55T retmeval scheame.



little smaller than that of LAPS.
houndary condition is  the
time-dependent  inflow-outflow  scheme.  the

Lateral

boundary value of coarse domain gets from
the operational EMAMMS (30 kmo resolution).
prediction ficlds.,

In the phvsical scheme, we wsed Grell as a
cumulus parameterization, Mixed-Phase (Resiner)
as exuplicit moisture scheme and MRF as a
PBL scheme. Grell schem i wsed omnly  the
coarse grid model becavse we supposed that
can  be  simulated enough
without  cumulues  parameterization
arid models. The total integration time is 21
hours in this study, BAPE (3 k) forocasis
were performed on cluster HAMEUL, one of
the distributed computers.

the  precipitation
in the fine

Tapie 1. The confipuration ol Disiribabed
Pamsllel MMS5 in SRS,
domain domain 1 | domuin 2| domain 3
rescution 27 km 9 km 3 km
ool grd 57 ® 51|61 = 55|61 = 55
vertical laver|31 layer (model top ;0 100 hPa)
cumulus Grell | nAmR
“].:Illc" Mixed-Phase {Reismer)
msILre
FBL MK
soil madel 5 laver soil model
racintion interaction cloud and clear air
El‘ltl.”l.il'l.-'! On Ol
convection
tonpn lamsdhuess LsGs global 30 seconds
initial data Assimilated by KLAPS
lateral MMEEMA|  mother domain
boundary (30km) (1 way nesting)

S Resulis and Conclusion

We  constructed  the updated
hiresolution S5T base on GMS. Generally we
used MOAA SST { 17 =
data for a mesoscale model (Fig. 2a). But the
resalution  odel

rapid

1 7 as an initial

becomes  finer, we  must

consider the effect of high  resolution  S5T

(Fig. 2b) in point of the air sea interaction

Fig. 2 shows MOAA SST {17 =17 ) and
GhS 55T (% km =9 km). MNear the Cheju
island which located at the center of domain,
NOAA 85T does not show the fine structure
aof the expansion of the Kheoshio  wanm
currendt. It shows  only  the diagonal S5T
gradient (Fiz. 2a), buwt GMS 55T has sonal
gradient bocause of the Khroshio warm current
(Fig 2b)

of @) MNOAA
s5TI ard the pentad
GhE 55T from 31 March o 4 April.

Fic. 2. The weoeekly mean

=17 mean  of
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Frg, 3. The surface wimd (10 mbd and
temperature {70 fekd ol Cheju area (3
kEm = 3 km} ar 180 UTC, Aprh 4 { %
ours prediction) m case ol a) MOAA 55T
(1° = 1" ) and b) {iM5 55T { 9 km =
9 km) cp analysis leld of KLAPS.

Fig. } shows the swurface wind (10 m) and
temperature field at 1500 UTC, Apreil 4, 2000
(% hours prediction). In the north-cast part of
Cheju island, the easterly flow was found i
WOAA 85T (Fig. 3a) But the case of GMS
88T, westerly flow was domimant {Fig. 3b), it
is well matched with analysis field (Fig. 3¢l

It turns  owt that the failure of the
simulation of using NOAA 55T is heritably
caused by the failure of the 2nd domain
simulation (@ km =% km). This domain
covered the expansion of the Khroshio current.
Further more it did not influenced in coarse
domain prediction {not shown).

It is wery important the mole of rapid
upddate GBS S5T in the HSRPS for swcceful

prediction.
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