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Abstract The real atmosphere is neither absolute dry nor saturated, it is moist but not saturated, and the generalized potential tem-
perature (GPT) was thus introduced to describe this humid feature of the real moist atmosphere. Comparisons between the GPT in the
moist atmosphere and the potential temperature (PT) in the dry atmosphere and the equivalent potential temperature (EPT) in the sat-
urated moist atmosphere were done by analyzing three torrential rain cases occurred respectively over the Changjiang- Huaihe River Ba-
sins in 2003 and the north China in 2004 as well as during Typhoon Billis (2006) occurred in 2006. The results showed that the relative
humidity is not up to 100% even in torrential rain and typhoon systems, and the saturated condition for defining the EPT is not met
completely. The GPT can represent the PT for all of these three atmospheric statuses of dry air, unsaturated moist air and saturated
moist atmosphere with the dry or saturated atmosphere being a special case of the GPT. When specific humidity is zero, the GPT be-
comes PT, and when the specific humidity is up to the saturated specific humidity, the GPT represents the EPT. In addition to linking
the PT with the EPT, the GPT can describe the moist concentration and moist gradient better than the EPT. The GPT’s definition in-
cluded the process that the air changed from dry to moist, then up to saturated, and it can reflect a variety of processes of water vapor
giving a better expression to the real moist atmosphere.
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Fig.1 Distributions of (a) the potential temperature

(solid line) and relative humidity (dashed line) . (b) the
equivalent potential temperature and (c¢) the generalized
potential temperature at 850 hPa at 00:00 UTC 12 July,
2006 (unit of PT, EPT and GPT in K with the intervals
of 2, 2, and 4, respectively; the interval of the relative

humidity is 10 %)

AR ANRRE DX SR i R o R AR A 2 023 (HL A
2L A BE R /N T SO IR L i HL )T A
il 14 5 AR st B AE K A B AR K £ UM BE
AT 3 TSR A A% DG £ IXUHR 000 g 6 12 L X
IO P9 A 25 7 T 2 T A A 22 3k b 2 1) ) T Y R
JUHRBE BF LK IR 22 - T 65 AR L KR D B 0 A T AR
SHR AT T SE PR K YR A B

MCRA b T A T 8 2 R L AR IE 2 W9 L R 2 R
ERAER L SO VAT N R VA R | D & VA R b i f S
ORI LA 21 48 DX A0 2 W9 0 e o A 67 30 20 A 4
JE AT SR AL AR BE A R SRS AR T
J SCAE itk R B P e R B A 5 R A R K YR B B R
IR BE RN



616

Height (hPa)

1000

450
500
550
600
650
700
750
800
850
900
950
1000

Height (hPa)

3 %5 B

NN WIDEITYE R R el I el W AR WP 4
Je BV AN =S O AR — A B R AR L W T A
il B 51 RE SR X AE — KA I AR ib
REJT {1 iz 3 52 b K B 20 . AL T A
il A 5 R SO IR ) 7 T A AR R L AR
AU BTG M EE W R B AT DL . 2T R AR
B, 55 07 3t F0AH 24 2l A BE ) SO I BE B 4 b A B
S PR R R A R AR KRR 4 R AT K OB BE R
[ B+ AR ) SO 3 A IR AU i A R i
IR R AR 25 A 3 — A 7 2 P A P LA R
SPE AR RS R Bh H1 F0 B PR A IE 5 Rl A
Bz B

&% ik

EPIER 2 . 1980, A AN A5 B Ty A 0 B AR T R A S BERRAL. X
%%4R,38(1) :44-50

% [ e BB L IS5, 1995, 3B AL 38 BTN L . LR 2441, 53
(4) :387-405

SO 1978, AR TIR A I M ) W, KEFH

K42 2010,68(5)

Acta Meteorologica Sinica

450 <
500
550 O
600

T 650

£ 700

5 750 /\

E 800 350 350 ﬁ
450 355\/\ zszQzZ a
900 T e
950 N —]
1000 —

10 14 18 2 26 30°N

|52 2006 47 H 12 H 00 B By £57 ik (5L 48D
KRR X 1 B CRE 20D (a) o A S AR ()
T A (O 129°E &1 (A7 : KO
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(solid line) and relative humididty (dashed line),(b) the
equivalent potential temperature and (c) the generalized

potential temperature along 129°E at 00.00 UTC

12 July, 2006 (unit of PT, EPT and GPT is K)
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