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SUMMARY

. Title
Development of a cloud physics parameterization for the

improved forecasting of polar climate

ll. Purpose and Necessity of R&D

Poarl climate in known to be an important factor which
influencing winter and climate in East Asia. An accurate prediction
of polar climate is necessary for the accurate prediction of

weather and climate in Korea.

lIl. Contents and Extent of R&D
Our R&D predicts the polar climate using a general
circulation model with a new cloud overlap parameterization and

evaluates the model’s performance to predict polar climate.

IV. R&D Results
In this R&D, we predicted the past polar climate from 2001
to 2015 wusing 2 GCMs, CAM4 and CAMS5-UNICON, and compared

the model performances using various statistical techniques.

V. Application Plans of R&D Results
Our R&D results can be used to improve the prediction of

polar climate with a general circulation model in fufure.



Al1FdAE
A1 A Apste B ey
Al 2 d dAyde] de
A2 =R Jed 4%
A 3F ATAE T R AR

A1 A A

A 2 A,

-
A 473 dFNErEE HE 2 2%
v

AT AFEE D FAA

)

A1 A A4+Z27 (1) - climatolog

Al 2 A A2y (2) - trend 4

A3 A A2 3% 3) - ACC 4

Al 44 A543 (4) - MSSS 4

A5 A AF4AH (5) - timeseries &4
A6 4 A727 (6) - ART indices &4

A5 AFNEERS] S
A6 F AFNL a7 &8A4F

A7 JFLed



A1 A A=

A1 A dide] He4
Aol Mg A FHEL Bed] FAde] JFS vH= AL ol GulEs

=
3 Fotrlol A A V|FE AAs= T8 adow dHA v o

s Alzdle] Mastta & 4 Atk

A 2 A, AP B

2 ATE FAATFRY TIEHE/TEAE 5SS A A dF Al~H
(KPOPS)®] 7idr 2 &8 A" A AF AgHA “SA 7|5 45 A5 F4
S Y3 vA FEET 2l ettt Aol A EHe AAY FEFEH A
% 243K cloud overlap parameterization)’} A8 HAA G 7|EZRdS o] &35l

o
S 90l 7158 dSatt Aol AN ATEEE SA7] g4, B Aol A A

4 A7e] AFZEE ofgeh 2rh

D TEFAAED BrE7h BAH CAMG-UNICONS o] 83 5475 o3 Al=8] 7%
FARR Bzl gAE dA T 71522 CAMS-UNICONS ©] &

= AL FHIL, o F MBoR FANE

@ CAM5-UNICON# CAMA4®] SA71§ o5 As vl
PO AAE A A ARSI AdbE 5278 5 ddd )
At o 2 CAM4¢t CAMS5-UNICONS] 5471 % o5 Ao A ow

WY EASE A4S F oA AYEEE W

il

o
N
N
o
o
s
=

oA AAE AT BAHe HEHoR A FE25HAAA w3y} g
A¥ CAMS-UNICONS o]&3dto] FA7|5 oS AAs|H = o7
H7tsls AS AFFdol ol Ao et or TRtk A ARER T 7t

TA= AFSE Uhet AFEx (W) 25 50%=2 Fol A5 dA3H



Liang and Wang (1997), Morcrette and Jakob (2000), Barker et al. (2003),

2] 31 Tompkins and Giuseppe (2007) 59 %2 2dd AFdA o5z =
AF Bolo FEFA A e S vt o] WA gy o] EHWH, 5
Aoz FF5o] FARE HAAHA = A8 vld o] HuUlZ AAA= B, &

=

=

L

Fo] g2 Frlstal el 2 gacto] AxoAM Y e A Fhe

A oo Ao S At tEo] dol2Eo AFFE JA FHASHA H A,
7.

A =AM TF HAF AAE EJE I AA A oA " T8 FFY T

2 Ho #AAE FA9 7243 A=E 543st7] 918, Hogan and Illingworth
(2000) & T4 #=F FAS ntgoR FHHoR FEEo] e A TR
A g AS AT o] Ao A4l v ¥l e-folding decorrelation length

o

scale &, Barker (2008) 2} Oreopoulos and Norris (2011) 59 & <& Ao
ols] @ FE g F ghol old FEmtk Zhzbe]l S 7t dto] EG3

7Fe el Al

olg)gk M8 AFEo 7|¥k st H Park et al. (2019b) = Park (2017,
2018) ¥} Park et al. (2019a) ¢ TlEo] AMEZL FETHAHZ B3 A& AL 3
A=d, ol AL 7eoF HARE agste] WAZoR ALk FAHAS
AArelar, A&upgka]o] o] st 289 decorrelation length scale & Aol A

& 71 =22 P Park ©] At A2E FEFHAHY T2 e 2

y

----- F Rl SRR s U G
K
Az arr
Top c s M R K—
a a a a _ at =1
Interface e P Li=cSMR
af A Ypak =ay, Tiaf =of
L v ‘ >
ayer \
; T A ---==-=- Qg -=m=mmm= (g mmmmmmmmmmmmmmm e rerap=1
Mid-Point € J tr Lizesr
Base cl sl Ml Rl
Interface g o G &

Figure 1. Diagram illustrating the vertical overlaps of cloud and radiation or precipitation areas. The variable g, at the
layer midpoint is the cloud fraction with / = ¢ (cumulus), s (stratus), and r (clear portion); a* at the top interface is the radia-
tion or precipitation area with K = C (convective), S (stratiform), M (mixed), and R (clear portion); and af is the overlap
area between the radiation or precipitation area at the top interface and the cloud fraction at the layer midpoint; and aff
is the overlap area between the radiation or precipitation area at the top interface and the cloud fraction in the layer
above; and Az is the vertical distance between two adjacent grid layers. Based on the consistency requirement,

Sopa® =1, S a=1, Y af—a, and 3 af —af. The upward arrow denotes the value of the adjacent upper layer, while
the downward arrow marks the value at the base interface. See the text for more details.
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