22 1 Vol.22,No.1
2005 2 MARINE FORECASTS Feb. 2005

MMS

1,2 3 4
(1 210097 2. 210024 3
211101 4 210013)
MM5
MM5
P731 A 1003 0239 20051 0031 10
1
80 90
20
1
NCEP
JMA
MM5 / PSU/NCAR 80
5 MM4
MM4
MM5 MM5
MM5

2004-08-23 2004-09-15
(1963-)



32 22
MM5
1
Eta (NCEP)
/
MM (PSU/NCAR)
RAMS (Csv)
ARPS
MASS (NCSU)
RWN (AFG-WC)
NORAPS6
RSM (NCEP)
COAMPS (FNMOC)
/
cM2 (AES/UQAM)
UKMO
MESO-NH (CNRM)
JRSM (IMA)
REM (IAP)
MM5
MM5
Plx, ¥, 2, D=Pl2)+PUx, py 2 D)
Tx, vy, z, O=T2)+Tx, y, z, 1)
p(x, ¥, Z t):PU(Z)"'P'(xa ¥, Z r)
Poz) To(z) polz)
o
Po—P,
P.=P, 2
LA 4
P=Pog+P+P )

P(x, y)=Pfx, =P,

Pi’



MM5 - 33
ag*u__ apuu/m Op'vulm, Opuc
or -l oy 3y a0 4P
1 8p' _ g Bp 0p'y,p
[ax p Ox aa]+Pﬁ+Du (3a)
ap*v__ apuv/m opwim, Opve
TR 3y | og TPV
B @
agtw _m[apg;v/m apg;v/m] a%;v&_'_wDIV
1 o
Jnt:’gﬁ[?%i LT ?ﬁ -pgllg+ g+ (30)
Opp'_ L 0puplm Opvplm, Opp%. |,
A P T A
. Bum__g 5 Bu dvim__o 35 Bv
mprpl Ox  mp Ox 30 dy mp Oy Oo
+ ow | - d
PogrD5 + P pogw (3d)
orT__ apuT/m opvllm, 0OpTa
o - " 3y 1 80 TPU
i[p*}?ar—,sroglt::w D, —Q—+D (3e)
3e
_ o 0pulm ap*v/m op'a
DIV =mi=g =+ S =]+ 250 (49)
Dp _Op', op', op' (4b)

ot ox 0y

.__ peg mo Op* _ mo ag
g=—EFRw——+
P Foox Ty oy

(5)



T, = 7T(1+0.608g,) (6)
3 ¥,V W c o
b7 “ P ¢, =c,s(1+0.8g,)
Cpa’ QV q:: Qr Q
D
3
/
/
Klemp [3]
F N s
Pt Y
W Fourier 7 N K
4
4.1
MM5
Fo.=p'KuV.a (8a)
Fu.=pK:uVia (8b)
Y= (AsyKy
KH [ Kﬁn

4.2



1 MM5 - 3b

4.3
MM5
4.3.1
0
[4]
ﬂaar - —mz[ap gi‘/m+ Op Sf:/m]_ a‘%gﬂwnkqﬂw
+P*(_PRE_PCON_P _PID)+qu (ga)
agfcz _mZ[ap gic/m_i_ op gf;/m]_ a‘%gﬂ'l'cs,,,,QDDIV
+P*(PID+P _ch _PRA+PCCW)+ch (gb)
agtqr: [ 2F gir/m +or ‘é'ir/m]— a‘%gr”+ S.q DIV
_aVaLfgr'FP*(PM"'PRc"'PM )+qu (9C)
4 4. 4gr Peon
VPRA *DRC



36 22
P P Py V:
5,-,9, 5nk l
4.3.2
Anthes-Kuo!'®!  Grell ¢!
Arakava  Schubert!” Fritsch  Chappell 1 Kain  Fritsch!®!
4.3.3
50~ 75hPa
4.3.4
T,  Blackadar “ ”
¢k =p - H.-H-LE (10)
C. R, H, H,
L, E,
N (%)
Rn = Qs + Is (ll)



MM5 37
0.=5(1 — 4) re ““cosy (12)
So (1395.6 W/m?) 4 ¥ T k
LA
Benjamin 2
o
3
rﬂC: ]}[l - (l - rﬂi)] ni (138.)
3
rsc = ]:!:[l - (l - rsi)] ni (l3b)
=1, 2, 3 H; Ta  Ta
2
2
(Ta) (TS)
0.80 0.48
0.85 0.60
0.98 0.80
3
=1+ cn) (14)
C, Il
2 (H.)
H.=K,.C(T.-T.)) (15)
K., C, T
) (H.) (E.)
(ur, v) (&) (g.) (g.)



38 22

Blackadar
(regime)

5

5.1

52

Klemp  Wilhelmson [
T v w p' u v t+l W'ttt
6
MM5

[12]

MM5



MM5 -39

7 MM5
MM5
5 TERRAIN REGRID RAWINS/Little r INTERPF MM5
1 TERRAIN
(Landuse)
REGRID
NCEP ECMWF TOGA
RAWINS/Little r
(MM5)
INTERPF RAWINS/Little r
s MM5
GRAPH
INTERPB MM5
BinThe THEPEHR BEH
e

‘W 0w, USOS and O3, wed USGS Other LEM
SIB Landuss Tettain Data

f R\ SWERAHIN
|
s | RS o [ ke | o |
NESTDOWN TOGA
RPN
|
BEAN AN

| INTERPBI

/ (PSU/NCAR)



40 22

MM5
1997 Winnie

[13~14]

[1] Dudhiad. A nonhydrostatic version of the Penn State-NCAR mesoscalemodel: Validationtestsand simulation of an Atlantic
cycloneand cold front. Mon. Wea. Rev., 1993,121: 1493~1513.

[2] Grell GA. JDudhiaand D R Stauffer. A description of the fifth generation Penn State/NCAR mesoscale model (M M5).
NCAR Tech NotesNCAR/TN-398+STR, 1994,138.

[3] Klemp, JB.and D R. Durran, An upper boundary condition permitting internal gravity wave radiation in numerical

mesoscalemodel. Mon. Wea. Rev. 1983,111 430~444.

[4] Dudhia, J. Numerical study of convective observed during thewinter monsoon experiment using amesoscal e two-di mensional
model [J]. Atmos. Sci., 1989,46,3077~3107.

[5] Anthes, R A. A cumulus parameterization scheme utilizing aone-dimensional cloud model, Mon. Wea Rev, 1977,105:
270~286.

[6] Grell, GA. Prognosticevolution of assumption used by cumulus parameterizations, Mon. Wea Rev, 1993,121: 764~787.

[7] Arakawa, A, W H. Schubert, Interation of acloud ensemble with the large-scale environment, Part I [J]. Atmos Sci,
1974,31: 674~701.

[8] Fritsch, J M, CF. Chappell, Numerical prediction of convectively driven mesoscale pressure system, Partl: convective
parameterization[J]. Atmos Sci, 1980,37:1722~1733.

[9] Kain, J S, JM. Fritsch, A one-dimensional entraining/detraining plume model and its application in convective para
meterization[J]. Atmos Sci, 1990,47: 2784 ~2802.

[10] Benjamin, S G. Some effects of surface heating and topography on the regional severe storm environment. Ph.

D.thesis, Department of Meteorology, The Pennsylvania State University, 1983,265.

[11] Klemp, JB, and R B. Wilhelmson, Simulation of three-dimensional convective storm dynamics[J]. Atmos Sci,

1978,35 1071~1096.

[12] . : [M]. 1995,
[13] ) , . MM5 [3]. , 2004,21(4) 10~15.
[14] . 2005 [J. 2005.

AN INTRODUCTION TO MESO-SCALE MODEL MM5

Zhang Jn-shan', Zhong Zhong’, Huang Jin’
{1, Nawjing Hvdrawlie Research Institute Nanjing, 210029 China 3. Institute of Meteorology, PLA University of Science
and Technology, Nawnjing, 211101 China 4. Depastment of Basic Cowrses, Nanjing fnstisute of Technology, Nanfing,
2ifI67 Chinal

Abstract In this paper, the dynamic frame and the model physical processes associateeel
with parameterization schemes, and the generd flow, of PSU/NCAR fifth-generation meso-
scale modd MM5 are inlroduced.
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