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(List of Symbols, abbreviations and definitions)

HbER1-3°151% (mean radius of the earth)

(~6.371x10° m)

AL (annual mean)

Bowen Lt (Bowen ratio)

= FSL"IFLL )

T U LR (specific heat capacity of dry air at constant pressure)
(=1.00464x10° J kg' K*')

=i R % IE4EIEL (a continuous curve in three-dimensional space)

i = N

Mz & (total cloud cover)

sz & (high-cloud cover)

&=z & (low-cloud cover)

iz B (medium-cloud cover)

L2 (meridional circulation)

U (divergence)

12 HA 2 H (December to February)

BT ZH (Coriolis parameter)

(=2Qsing ) .

FR¥{IE (water vapor pressure)

WA K YU (saturation water vapor pressure)

Haifii 1) L ##408 & (upward latent heat net flux at surface)

b TG 1) b 0 BRI SGE B S (difference between latent and sensible heat
net fluxes at surface)

(ZF:.TH _FsTn)

T ) 4R 3B R (downward long-wave radiation flux at surface)
HB T ) b4 51 & (upward long-wave radiation flux at surface)
I v K R B & (net long-wave radiation flux at surface)
KATB IR B4R 48 8 (upward long-wave radiation flux at top of
atmosphere)

Ml 4R 5HE S (net radiation flux at surface)

KA EHER (net radiation flux at top of atmosphere)

Hhifim) FREHGE B (sensible heat net flux at surface)

Mk g F RIS B (downward short-wave radiation flux at surface)



Huifi g b R4 i (upward short-wave radiation flux at surface)
v T 4 B AL (net short-wave radiation flux at surface)
NPT i R R RS 8 i (downward short-wave radiation flux at top of
atmosphere)

KA ) F 5 458 4k (net short-wave radiation flux at top of
atmosphere) _

KA TR SHE & (net radiation flux at top of atmosphere)
LS (acceleration due to gravity)

(=9.806 m s7)

fii kK (geopotential meter) (m”s?)

£l 151 B {2 (unit vector in the zonal direction)

6 1% 8 /] (June to August)

£ 1) WL 23 HE (unit vector in the meridional direction)

1 14 7 9 517 % it (unit vector in the vertical direction)

FE A i (latent heat of evaporation)

(=2.5006x10° J kg'")

3 4 5 J1 (March to May)

PR & (baroclinity vector)

IKAF§HE 9 E (horizontal baroclinity vector)

HCTRHE % B N (88 (modulus of horizontal baraclinity vector N)
HE 58 N I x-4+ 4 (x-component of baroclinity vector)
FHE X B N [ y-7r i (-component of baroclinity vector)

FLE B N ) z-52 5 (z-component of baroclinity vector)

I3 (pressure)

L X H*XJE (reference level pressure)

B A (precipitation rate)

IR ACE (convective precipitation rate)

Hrfi*{ s (surface pressure)

#ET s (sea level pressure)

Lt (specific humidity)

WRIEL i (specific humidity of saturated air)

MR AIY (relative humidity)

T A A AR B (gas constant for dry air)

(=2.87x10* Jkg' K

9 J14 11 F (September to November)

Y (temperature)

[A) 4 BT 4y 1 (eastward velocity component)

(=dx/dt)

AL BE X 5 (northward velocity component)
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(=dy/dt)

KRG (horizontal wind vector)
(=ui+vj)

M5 K8 (geostrophic wind vector)

) i B 43 8 (upward velocity component)
(=dz/dt) '

a[ /K& (precipitable water)

(1) JL{f 3 (geometric height);

(2) 7% (geopotential height)

Q) SRRSO E MM Z (geopotential height departure from the
standard atmosphere) (=z -z, )

FRAE ST SIE (O 36 [ brHE A5, 1976) (geopotential height of the

standard atmosphere from U.S. Standard Atmosphere, 1976)
Eb7 (specific volume)

=1/p)

XTI (relative vorticity)

{iihl (potentiai temperature)

(=T(1000/p)")

HIZ473 (equivalent potential temperature)
(=8exp(Lg, /c,T))

=R, /c, (=0.286)

£ (longitude)

WHE (density)

#51% (latitude)

% (geopotential)

HIE I (velocity potential)

Wi ¥ (streamfunction)

s iR & (mass streamfunction)

(x,y, p.t VIR R BT FLESE (vertical velocity in (x, y, p,t ) system)
(=d p/dt)

HOER 444 #% S (angular velocity of the earth)
(=7.292x10° rad ')

B A WA (time average of any quantity A)

(=@, -t rAd:)

T A () TSR 25 (departure from zonal average of A)
(=4-4)
AWIEE R F-¥) (zonal average of A)

L e ML he e el .



A*

AxB

curl A

div A

grad a

(=2r)” 'LMA di)
xF A LG T 342 ) (departure from zonal average of A4)
(=4-[4])
S H I R W B E (stationary wave ar stationary eddy)
(=A-[4])
240 A B M B (vector product of vectors A and B)
(=(A,B.— B A)i+(A.B, ~AB)j+(A4B,— A B )k
4% A FL B (KN F (inner product of vectors A and B)
(= A,_B_, +AB, +AB.)
A EI‘J JENE (curl of vector A)

{*: e N R e PN
Ao A HIUE (divergence of vector A)
(=2 +—-—+—-‘=‘V-A)

kit a Y BR)E (gradient of scalar a)

(=&i+j+ 2 k=Va)

Hamilton %%-f* (Hamilton operator)

(sii+jitks)

(x,y,z,0 VR B P IAACERRIE (horizontal gradient in ( x, y,z,f ) system)
(=if+jL)

(%, 3, put YRR AV B (horizontal gradient in ( x, v, p,f ) system)

(=i(%),+i&))
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CHEu 4L s H 4 AREIXED 0, 6, 12 A1 18 AU TR 288 2 & it M bee UF 2D, W BB A
1958 F 1 H~1997 4F 12 JJ 4k 40 4, QIRHME L TR, §REATRATE ERNH =
%, Rikmze &, '

£ 1 AH AT NCEP/NCARIO58 1997 B4 AR —E
Table 1. List of NCEP/NCAR 1958-1997 reanalysis data used in this book.

& ¥ L JEL R MR A 4 24 51
A v ms’ p-L17 FLER Y
EAI TR . ms’ p-L17 FEERIE
T LY w hPas p-L1 FEESIE
T #infd - gpm p-L17 FRERIY
W T K p-L17 ARE
lLig ¢ kg kg’ p-L8 LRELIE
ML - % p-L8 Egted LN
MAFHIY & 5! p-LI7 Ly
i D 5! p-LI7 LN
Ry ms’ p-L17 EREL TS
A m's! p-L17 EAEHIY
e rmit UK Py hPa SL s SN
PEAHE P kgm? s SFC - s M
uj B KR W kg m? TOT Eas e LYy
WA P kgm*s! SFC &
zidit Cp, Copy Con M C, % THML W
I Wm? SFC W
] N F R EG W m? ST A
DN FANP AN W m? ST I
fi) R Py BIEY W m? ST e
WK Fr C wm® SFC B
PRI Fow Wm? SFC wy M
BB EF) W m SFC dr M
EEHGE R F W m? SFC R

Ly BETRU R b

p-L17: Sk, 517 12 1000, 925, 850, 700, 600, 500, 400, 300, 250, 200, 150, 100, 70, 50, 30, 20, 10hPa;
p-LIT: S50, S5 11 1000, 850, 700, 600, 500, 400, 300, 250, 200. 150, 100hPa;

p-L8: i, JL 8 J2: 1000, 925, 850, 700, 600, 500, 400, 300hPa;

SL: THyisPmi: SFC: Hufi:  ST: M ST TOT: N7

THML: SRS H. Bz, b, Ko

PAEE SRR 2.5°x2.5° 0K, W M A8 0FE IS 2.5°W . 8 0) MUIEEE 90°N BIRI£R 90°S:

ErliRGH: 1.875°x 1. BT5 MR, IR M 4365 O°F FN LS 1.875°W,  #E MIb#)i 8B.542°N FH £ 88.542°8,
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ARG AL ERIE 2 2R T SR E 2 1 AL 55 He T bR R R A 3 i S 1
2o, o X HLERHE NSRRI 2o, AEHRAE 1976 IR bRvfl KURK, WK 2 B,

£o FBPIATAEERMFEXSUBTHEE (REREXS, 1976

Table 2. Values of the geopotential height of standard atmosphere at the different
pressure levels used in this book. (U.S. Standard Atmosphere, 1976)

U Jk p ihPa) {rATE zg, (gpm)
1 1 000 110
2 925 762
3 §50 1457
4 700 30i2
5 600 4206
6 500 5574
7 400 7185
8 300 : 9164
9 250 10363
10 200 11784
11 150 13608
12 100 16 180
13 70 18 442
14 50 20576
15 30 23 849
16 20 26 481
17 10 31055

o ¥ i 0 R4k Rk a2 Y
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Fig. 1.1 Calculation of mass streamfunction.
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