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« ZHE MAH: Global and Regional-Scale Models: Updates and Center Overviews
« 2E XN =: A newly developed APCC SCoPS and its prediction of East Asia seasonal
climate variability (Poster) (H£1)

gyl M7

o 2H M|M: 32 Conference on Climate Variability and Change
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Operational Forecast Center Vision Updates

2 MESO NWP BHO| B ME U M A 3R, NWP BUSO| HMS s} Yo &
Me YFOO B FRO| h3 =07t WA, el IO JE NWP RHES Noj4E/
ZHDHOR PHL0) OIS M Bl OIF AIAHOE M fESIRE ALS XD US

«  ECMWF: 202587 S-S O5S 750 2F-4F7HK|2| O|ZMBlE HSALE S

5 og/ t7l-sig-siy 2grdol e AREUe/ EEEE2 S
BEIAX|B, AHHEE HE seamlessZ2 THGHL 8/ A2t A|XH-O| 74 (5074
RH, quasi strongly coupled assimilation) / 9-layer soil, 5-layer snow 2% &-&/

«  Met Office: 2021E7TX| Ch7|-3HY S D3l T (10/20km) ZHO| =2 O|H/ KBS
ot AMAEIQZ EndDEnvar/t AFE OF/ %2 ®HO|E & physics 270 (radiation,
shallow/deep convection, surface layer, gravity wave drag, pbl, condensation..)/ First

weakly coupled Atm-Ice_ocean DA T3

s ECCC: O[3} = OIF AIA®"/ fully coupled A-I-O (weather and climate, Artic, sub-
kilometer atmos-urban, lakeX|9& |2t operational water cycle modeling)/ 53 O|L{ &2
A2S2HE ZEDE kilometer scale@] NWPAIAE = 0f7d, Cf7|-8 -5l &l -wave-X| H-

hydrology AlAE 3078
¢ US Air Force: UKMO UMZ|gH A|AEIOA ORNL/DOEZ|HtC 2 WA &
e NCEP (withdrawn)

Common Community Physics Packages Updates
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« Common Community Physics Package (CCPP): NCAR2} NOAAO| Al SCM, FV3, WRF, MPAS,
CESMO|| Z=ehEl =228 S Zste T e #5510 442 =228 /i 8 &8

o

2 35 (Freely-available code)

« ME CH2 98apdg 7hF 23 (NEPTUNE, NRLOIA Ze 22|13t mi7|X| (CCPP)E
A8 F2o| Sl=X[0f CHgt AT HH/ SE methodE 0|83t HotuPdE AHESH I
E APZMMAM polynomial order= S?l&E XG0 FO0| A1, element counts M=

XG0l F0| A LtELE
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Data Assimilation Updates

-

7 05 2goMel Aeset AlLEel SR dgnt Jjddeo et e R Eof7p TAF.
o

£3| 7|2#S0] gYst O|R0X|1 Ue Xtz AILH-O| Cist 2717 AAS

* Joint Effort for Data assimilation Integration (JEDI): unified data assimilation system,
R20/02RS o 7HEE A|AHIOZ NOAA/EMC, NOAA/ESRL, NASA/GMAO, NCAR,
UKMO, NRL, USAF, ECMWF, CERFACSS2| 7|Z0A B eista AS.

o X¥zmIHE 128t GSl-based Var/EnKF/3/4DEnVar hybridA|AE 7 A7) E3
convective scale radar data assimilation?] 292 QI8 x7|X9| o3& IAAH &L =

(o]}
PN

oo

« Single dynamic core & multi-physics approach vs. multi-dynamic core H/IE S ZH

o] o3& E0|& FES ZTAL Dynamic coredf| CHSH Z0t7 MZtEHCH A LIEHE.
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« X2 US Air Force= Met Office®t ofS MZSIH UM NwWpP 2SS =g T gy
=22 & 40km SidE/ 7070 HEB, 00/12Z0| ETKFE O|&3iA SST, soil moisture
perturbation &%t Stochastic Kinetic Energy Backscatter, random parameters, stochastic

physics package AFE.

+ Canadian Regional Ensemble Prediction System2| 7HMLHE A7 £7|& E=4M: EnkF
AH83H0] 256712 =7|% MY, 2H Z22HY: stochastically perturbed parameterization

tendencies (SPPT) scheme ARZ/ stochastic physics 7HZ (deep convection), =% Moist



TKE, GWDE L2 22|1MY0| = stochastic perturbation™ &% A2
* MetCoOp Ensemble Prediction System: HEZtE, = 29|0], Ao AHA2H ANE SF/.

>
2.5km Sl &t =/ 65A 2| E, nonhydrostatic, 3hrOFCl 3DVAR and Ol (EDA&4DVAR EH|AER)

Post processing and Verification Updates

+ Continuous ranked probability score (CRPS)&= ZE7i40| spread-skill relation2| H%}et
[

_i
=
BEUAALL 2= 22440 DX pE%E O HEXE HHE 5+ UAS. £, Brier

—

mn
ot
rlo
N

score, Diagonal elementary scoreS CtZ scores Lol oo mEtME HF

ZIt CEA LU 4 Y

= Py =

s Cloud cover?| error2 28 X|E 2%9| biases?t 37t &= AUS, HAET weighting A

oz ZNE EHSI0 biasesE =L = AU

oo

e Summary assessment metric (SAM) method AFESHO] ECMWF, NCEP, UKMOZ2| %2 34
2to| o AZZ HI) 20169 58 NCEPS| SAM X|=7t 3AH &7} (4DEnVarZ NS
712 Ht AZ), ECMWFL| Atz a2t 20| i E 20179 78 SAMYA| S7t UKMOZ2

?d BAEEO 0|8 Al7| GA| SAMO|A LIEHE. ECMWFSQ| skillO| 7+ = A LbERE.

Reanalysis data

e State-of-the-art Global Atmospheric Reanalysis at ECMWF (ERA5): Full Free and Open
access to data in Copernicus C3S framework, 1979-2018 production will be available soon!!
ERA-InterimOfl H[3l =2 SiA&E, B2 input data, hourly data, will reach further back in

time, ERA-land (9km S|4t &), = ERA-interim2t CHA|O)E.

NMME and SubX project

* Deterministic forecast: 7-model multi-model ensemble mean with equal weights per
model, Corrected for bias in the mean using cross-validated 1982-2017 forecasts, Skill

matrix: AC, Normalized hit rate using false alarm rate

* Probabilistic forecasts: Probability that outcome will fall into upper/lower decile, Corrected
for bias in the mean and variance using cross-validated 1982-2017 forecasts, Skill matrix:

BSS, Reliability diagram

e SubX: 77HS| 2, 173 weekly hindcast, 1H0|&2| real-time forecast, CPC outlooks2 !

o 3-4F O£ ZIO|EHA HE



Climate

Better model and better initial condition: CFSR-IC2} GODASE A, CFSv22t CCSM49]

o5 ZaE Blu (20| CtEH2tE Initiald] A %), €2 Z7|HE AHE CCSM3%t

]

CCSM49| 0= ZItE H|W (CCSM4O|A =g 7HMEl ZDtE H Q).
YAE AIO|=, HE|REYAS, & JHX| 25Ol BIE reliability diagrame 0|€ H|x

Variability

AZRY FZROMOl o5 H8nt MEES 2= AR AME MIOO CHE ATt BRUAS. o
7129 of2f RES0| MIO OIEEE ASBSHo ARW H2o oFHES HIE. Navy
Earth System Model (NESM)I} ECMWF, CFSv2 ZHE9| 0Fd HBOM NESM2 CH2
T DENE CH2 EFS HIUCH, tropical cyclone?| KEN HES Sl MdAIzt 1E

Ho= 057580 AS=

I.

=

|AlE

0

SShARAO| CHEE NMMEQ| 054 deterministicat probabilistic 0%, lead time™, X<
8 AZEEZ AT ARTt YEE FF APCC MMEO| CHS{AM = O|9t 22 #HFO| o|F
O == US 0|2t MZHE. subX projecte| A7HF subXol| £33t AF=2| LHIL Ch
X O|= LHOJA| subseasonal predictionOf CHSH G717t &S| O|R0{X|1 JUAZTS &

A=,

APCCOIME 19t 22 GRS I were WX|ohdE 4+ A Zolat M2

PNA patternO| 1980HCHE 7|F2 2 WM2tst0] 1980ACH O|TOf S3A5tHA LIEHHHE
ENSO, PDO, SSTQ| Fo|d|st ArztatAZt 1980 O|R 0= FESHA LIEFLIX] Qfn
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At=l/ZH o 01Xl dgs ERAS.
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e ERA5 1979-2018 production will be available soon!!
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A newly developed APCC SCoPS and its predlctlon of East A51a

seasonal cllmate varlablllty

Surun Ham
APEC Cllmate Center, Busan, Korea

IN-Yoloh i T | Seamless Coupled Prediction System (SCoPS)

APCC MME prediction

" APCC had produced 3-month-leading seasonal

lati P éﬁ?é?ﬁq S‘é?ﬁo?é‘“ﬁ;‘y‘ Meteorological Service of SCOPS ® 141 : :

prediction data by multi-model-ensemble (MME) e ) = S Integrated Atmosphere-Ocean Initialization
Ol e " e Atmos. ECHAM v5.3 . combining 3-D atmospheric initialization
skill since 2005. s .
ConCH Ocean POPv2.0.1 and the advanced Ensemble Adjustment
. . Model ,
= At present, 14 leading operational and research Yy B con CICE v 1 Kalman Filter (EAKF) methods
centers in 10 different countries are S eSS calce v * CFSR atmosphere variable, XBT & ARGO
— . . .

participating for monthly-rolling 3-month Atmos. T159131 ocean profile, 505 — 50N, till 400meter

Central Weather Bureau Re s 0 I u t i O n

seasonal prediction. APCC-MME has various Ocean ~1.0° X 0.5° / L40
model set. @
e ot (R R e it G * Total Ensemble members : 10
" Monthly-rolling 6-month-leading seasonal m) |  ATM/OCNY/ICE ICs: the 15t, 5t of every month with 5 perturbation data
prediction has established since Sep.2013; 7 R = am o QS oo * Hindcast period: 1982~2013 (32 years) / Forecast period: 2014 ~
agencies are participating. S D i * 7month integration
- - East Asia Summer Monsoon Precipitation "
Hindcast skill (1982-2013) | o | = P APCC MME participant models
oy () JJA: GPCP precipitation oy &) JJA - CGSMS Precipitation (a) JJA : IRI_CA Precipitation (9) JJA : MSC_GANCMS Precipitaion - (g) JJA : POAMA Precipitator

40N - 40N 4 _

Climatological summer and winter biases

e = — ]
—_—
—_——

20N - 20N A

SS JJA : SCoPS SST TCC DJF : SCoPS SST TCC
80N = —

EQ

—
—~————

0 60E 120E 150E 180 0 60E 120E 150E 180 0 60E 120E 150E 180

(b) JUA : APHRODITE PRCP (1982-2007) (d) JJA : SCoPS Precipitation
- 60N = ———z

40N 53eCm 0 60E 120E 150E 180 0 60E 120E 150E 180

S g 60N

(b) JJA : CMCC Precipitation (e) JUA : MSC_CANCM4 Precipitation (h) JUA : NASA Pre0|p|tat|on
3 g 60N
40S K

40N - 40N 4 =
3l \D

80S 40N -
0 60E 120E 180 120W  60W 0 0 60E 120E 180 120W  60W 0 20N - 20N - 20N
B | [ . EQ - EQ -
-0.9-0.7-05-0.3-0.1 0.1 0.3 0.5 0.7 0.9 B LU - N - ey NG | SRS =
P rec' p Itat I o n 0 60E 1208 150E 180 0 60E 1208 150E 180 0 60E 120E 150E 180 0 60E 120E 150E 180 0 60E 120E 150E 180
JJA : SCoPS PREC TCC DJF : SCoPS PREC TCC T ] T
_ " : : 1 2 3 4 6 8 10 12 14 16 18 20 (c) JUA : CWB Precipitation (f) JUA : NCEP Precipitation (1) JJA : PNU Precipitation
Latitude-time cross-section (Feb, May, Aug, Nov start) '
JJA : GPCP Precipitation (120-130E) JJA : SC<1I3§ Precipitation (120-130E)

0 60E  120E 180 120W 60W 0 0 60E  120E 180 120W 60W 0

___ [ .
-0.9-0.7-0.5-0.3 -0.1 0.1 0.3 0.5 0.7 0.9

0 60E 120E 150E 180 0 60E 120E 150E 180 0 60E 120E 150E 180

12 3 46 81012141618 20 12 3 46 81012141618 20 12 3 4 6 81012141618 20

— —
'\)_
w_

4 6 8 1012 14 16 18 20

East Asia Winter Climate Improvement
60N (a) OBS SLP&UV850 __ AO index
AR L ‘ll.IH|HH|HH|"..IHHH_ (a)OBSRegressedoSLP
on 7 gion: 3 ﬁ" Zo - Background diffusivity (in KPP mixing) : Large et al. 1994/ Ledwell et al. 2000
20N * VDC = vdcl + vdc2 * atan((|z| - depth)*linv)
F B e vdc1 =0.524 /vdc2 = 0.313 / depth = 250m / linv = 4.5e-5
0 60E 120E 150E 180 1985 1990 1995 2000 2005 2010 9 VMIX Experlment (tESthd)o VDC — 0. 17 Cm /S
s sipa v . ——" - 2015. 11. Initial = 2016. 1. Forecast (2month lead time)
o o "‘j”‘"":’; Vertical temperature (5S-5N)
= B , ............... GODAS
20N 24! 20N + — (W, — =
e = , s 5 40 - 3 0 -
Rl R e e ':§§§§ff:iiiil SR . © 0 = S 80 =
0 60E 120E 150E 180 0 60E 120E 150E 180 T |1| | I(I)I ] L E? % 120 - % 120
) ) © 160 — © 160 —
1000 1010 1020 1030 1040 5 2007 f} 2005
8 240 3 240
=» SCoPS: skillful than CCSM3 in predicting seasonal climate variability, representation L N S N ; S L A ;
of northeastward propagation of Precipitation, reasonable AO simulation -... — .--. e
- L 20C Isotherm depth (thermocline
Real-time forecast skill (2014-2016) Pth ( )
SCOPS forcast iso20D VM IX - ORG SCoPS forcast is020D SCOPS GODAS
. BT N 7 oON P :
SST Skill: Averaged TCC over GL and TR 5 aon 125
EQ =
Global SST Tropical SST (20°S-20°N) ¢ Yo PR |
Model MME Model MME : - - ) N ) - 30S -
0.80 0.80 0.80 ' ————— ce 60S +—— —————————
: _________ Mean — WME A y e 0 0 60E 120E 180 120W 60W 0
1 . ':;:ITS | ’ MME._S * MME_S -10 -8 -6 -4 -2 2 4 6 8 10 -30—25-20 15 -10 -5 5 10 15 EE
0.60 — . CCSM3 0.60 — . MME. C
% 0.40 — 0.40 - é 0.40 —
8 8
* SCoPS has higher prediction skill than previous in-house model for
0.20 0.20 — _ o ° . . . oge
ﬁ 207 SST, atmospheric variables, as well as East Asia climate variability.
j _ — - * SCoPS model has participated in MME system since Nov. 2017.
0.00 — 0.00 — 0.00 A 0.00 A * |tis expected to be improved the prediction skill by ocean
1 2 3 4 1 2 3 4 o e o N
Lead Time (month) Lead Time (month) | LeadzTime (minth) ‘ | LeadzTime (rn?:mth) ‘ baCkground dlfoSIVIty adJUStment.
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-Mook Lim, WonMoo Kim

APEC Climate Center, Busan, Korea

Introduction Model & Data

Experimental design

¥ The APEC Climate Center (APCC) aims to increase regional prosperity in the Asia-Pacific region by

providing the climate information service, seeking to protect lives and property, reduce economic losses, " H.orizonjcal reso.lution:. 20km
and enhance economic opportunities. APCC utilizes up-to-date scientific knowledge and applies = Simulation period: rainy season (May-June-July-August) 1979-2010
innovative climate prediction techniques to its climate prediction, interdisciplinary research, climate * Initial & boundary condition: NCEP CF5R, OISST
information services, and international cooperation. To this end, APCC’s mission and vision are closely = Observation data: ERA-interim, APHRODITE (1986-2007)
connected to the efforts of the Philippine Atmospheric, Geophysical and Astronomical Services . . .
Administration (PAGASA) toward disaster risk reduction. Three regional climate models as a candidate for the seasonal forecast system
¥ Studies have shown that regional climate models (RCMs) can provide added value to GCMs, especially - SR RegCM
for areas with complex topography and coastlines (Feser et al. 2011). However, previous RCM studies on
the Philippine climate have been limited to climate projection or reproduction. The final goal of the - CFSR
APCC-PAGASA Regional Prediction System (APCC-PRePS) project is to provide valuable high-resolution [l 3 e (Saha et al. 2010)
seasonal forecasts using downscaling techniques. The plan is for the APCC-PRePS project to be 5 o Nom-hvdrostat drostati drostati
conducted over three years. ynamical core on-hydrostatic ydrostatic ydrostatic
/¥ In the first year of the APCC-PRePS project, we conducted an inter-comparison of regional climate Convection New SAS SAS | Emanuel
models. RCMs have their own characteristics due to varying dynamics and physical processes. Therefore, e E e (Han and Pan 2011) Jreite eime) e AL Eum emne [EmERUE] Enel Y-
it is necessary to investigate the performance of regional climate models over the Philippines. This enza07) o LSRR
study is the first step in choosing a RCM for operational use in the future. The purpose of this study is to e WSM3 WSM1 SUBEX
e[{alui\te Ehti p%rt:’firmgnce of the regional models and investigate their characteristics in simulating the Icrophysics (Hong et al. 2004) (Hong et al. 1998) (Pal et al. 2000)
climate of the Philippines.
S YSU YSU Holtslag PBL
(Hong et al. 2006) (Hong et al. 2006) (Holtslag et al. 1990)
Climatological mean (MJJA) Noah Noah e
Land surface (Chen and Dudhia 2001; Ek et (Yhang and Hong 2008; Ek et al.

(Dickinson et al. 1993)
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The extreme phases of the ENSO phenomenon have a strong modulating effect on seasonal rainfall in the
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NN _ Philippines, with mature ENSO warm events (E| Nifio) often associated with drought and stresses on water
Wind " Ay ; resources and agriculture, while cold events (La Nifia) often result in excessive rainfall (Jose 2002; Lyon et al.
& 10°N 065 2006).
Temperature 5 (Lyon and Camargo 2009), whereby it has often been
(850hPa) : "y : : : .
. g}-, before the drier than normal conditions in the later months of the year and the following year associated with
S S . . The reversal is true during La Niina years.
* The southwest monsoon, or summer monsoon, commences from the Australian anticyclone during . s of o
the southern hemisphere winter. This migrating tropical air mass generally arrives at the Philippines . Composite anomalies of precipitation
: . WRF
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. . . R SONNNN R OEERY ~ SO '
« The WRF overestimates sea level pressure and temperature at 850 hPa, which results in weak EN 'j'j-jf;{‘zilixi\i\ f? “““ I
southwesterlies. In the GRIMs runs, slightly stronger pressure and lower temperature is presented. anom L e T ;v S I S
The RegCM overestimates pressure and underestimates temperature over the domain. (1987,1991, |~ A sppr i [ TR
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Precipitation «,7.7," 48 [Ho | S RS =R L : : " :
SRR i L | = L - A significant occurrence of above (below) average rainfall is seen under EN (LN) conditions in the
/ / 1 = P |~ PR north-central Philippines
g S 1H: . iiié 6 L ISE Moisture flux composite anomalies at 850hPa
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Previous work has shown that over the north-central Philippines, the total moisture flux tends to be

* Three regional models tend to underestimate temperature. Particularly, negative bias is most enhanced (reduced) in July to September of EN (LN) years (Juneng and Tangang 2005; Lyon et al.
significant in the GRIMs due to differences in height between actual and model elevations. 2006).

Compared to the WRF and RegCM, terrain heights in the GRIMs are lower, which affects the
simulated temperature, e.g., higher temperature over the mountains.

a: anomalous

Anomalous moisture HUX: (qV)az qQlVa+ 94V + (qava)a ¢: climatological
q: specific humidity, V: wind at 850hPa

* Three regional models capture the southwest monsoon and its associated high rainfall along the
western coastline. However, all models tend to underestimate rainfall in Luzon and Visayas due to

Anomalous wind acting on the climatological specific humidity field (q.V,)
weaker monsoonal flow

WRF GRIMs RegCM
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= =} q.V, is by far the main contributor of the total anomalous flux. In July of EN years, a band of
1986 1990 1994 1998 2002 2006 1986 1990 1994 1998 2002 2006 1986 1990 1994 1998 2002 2006 1986 1990 1994 1998 2002 2006 .
Year Year Year Year centered north of the equator extends from the South China Sea

across the central Philippines. A generally opposite pattern with reversed direction is seen for the
composite LN. Three models reproduce a band of enhanced westerly moisture flux in EN years
and reversed flow in LN years. However, the RegCM shows underestimation of moisture flux over
southeast area both in EN and LN years.
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_ _ q,V. , contribution of anomalous specific humidity on the moisture flux by the climatological wind,
N has a much smaller magnitude than the first term. It reinforces the first term across the central
“- Philippines during both EN and LN years. This result indicates that the
across the central Philippines during JA of EN (LN) years also has slightly higher
(lower) moisture content than the climatological mean.

1988 1990 1992 1994 1996 1998 2000 2002 2004 2006

Compared to observations, the contribution of the anomalous specific humidity on the moisture
flux by the climatological wind is not significant in the WRF simulation in neither EN nor LN years.
In the GRIMs simulation, the reinforcement is distinct over the South China Sea both in EN and LN
years. However, the enhanced monsoon flow is located slightly westward, resulting in

Spatial Corr:  GRIMs = RegCM > WRF Standard dev: RegCM = GRIMs > WRF overestimated (underestimated) precipitation over northern Luzon in EN (LN) years. The RegCM
RMSE: WRF > GRIMs = RegCM simulates very erroneous flow both in EN and LN years.

99%" AMS Annual Meéting Phoeni’x, 6 - 10 January 52019




	국외출장보고서
	[붙임3]AMS2019_국외출장보고서(함수련¸ 양유빈)
	[붙임1]AMS2019_poster_suryun
	[붙임2]AMS2019_poster_ybyhang

