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Climatic Distribution Features and Trends of Cloud Water Resources over China
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Abstract  Analysis of cloud water path (CWP) data over China available by the International Satellite Cloud Clima-
tology Project (ISCCP) is performed for the period 1984 — 2004. The climatology, trends, and variability of CWP
are examined. The climatological distribution and variation of CWP are dependent on the circulation, especially the
monsoon circulation, topography and atmospheric moisture. Influenced by the Asia monsoon, China’'s CWP exhibits
very large seasonal variations. All - China average shows the maximum CWP in June and the minimum CWP in Oc-
tober. Under the influences of the Tibetan Plateau and the westerly flow, the largest CWP is found in winter and
early spring in southeastern China. Linear regression analysis is used to characterize seasonal and annual trends in
CWP. Increasing trends in CWP are observed over most of China. Northwestern China, especially over the Tibetan
Plateau, and the Inner Mongolia show significant increases of CWP. The largest increase in CWP is in winter and
the increasing trend is weakest in spring. These increases in CWP are primarily dependent on the enhanced updraft
deduced by the variation of circulation, including the weakening of the summer monsoon system. Interannual varia-
tion and trends in CWP are closely correlated to the rise of temperature in China, confirming the enhanced hydrologi-
cal cycle under the background of global warming.
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Fig. 4 Longitude - height cross sections (27°N - 32°N) of seasonal mean wind field and relative humidity (shadow) for period 1984 — 2004 .

(a) Spring; (b) winter. Units for the zonal wind are m/s and for the vertical wind are 0. 01 hPa/s



54 TR E ML IX S P R BRI A R S e

No. 5

LI Xingyu et al. Climatic Distribution Features and Trends of Cloud Water Resources over China 1099

AR EFiE s T4, ARTFRAUZR =
(T RN & 8 o 3 Al DU )1 | 2 b b [X 4 F CWP R F
B,

X T CWP B3 A FRAE -5 BRI R AR A2 4k
YA, A 5 R REHIEAE A BN
HTHE IR 254k 238 i, CWP 754 2Rl ARG Y
FEJH, FEAICEIIX, BT EEZERR
T FN B ) 4N, CWP () 25 bt R BE I8
76 75 6 e R _E . CWP 72 Z IR A AR 1
L

B, hFEXAARZmE (B 3b), KA
T v v [ S g Y K PR R Y, T E M X BR T
AREHS CWP A Lb & Z= 0 A 9 0 4. CWP 36 |
Tto CWP S/ METYRFE VI LI, & {E XA T 55
S 1 D AR A P Y i R DX R 7 i X B d /S
F&ZF, RILAEICH X CWP 3 hnee &, N5
W RARHLIX ) CWP /N F 42, [RlFEAR s &k A
EFEAL X . AR X CWP &1 g /N T4
Z, X TR X AT KU & AR AR . A
&l Sa Rl DU Y #5007 R E KR B 2= XA V5 R
M IX 2 Bt AR &R T, RS T X
HFRARGHRE KT 80%, I, 7Ei%MIXTE i =7k
I EL DX o DT G 1 SR AR T i [X g CWP AR 4B AT L 43
PR AWML BNE FAEN RN EL, H5
CWP S {H X [ fa P I 4G b 2, S5z X
IKIRAL BT F

300

400

5004

600

p/hPa

7004

p/hPa

k2, CWP B iiE (& 30) 5 RZBH L
220 TEAEVEE N3 R IE 5 B =KL Rl
ST E ALK . AR R IE T AL, FERK
F, PRI E N, 5B AR
LAl CWP ()50 A R AE AR & A B B AR 1k, CWP 1)
PR B DK SR AT SR T = JE AR . 2 5t v S
DU A B, (R ARy S, IR 5b Al L
B, HEE AR 20°N~30°N [ 4558 LA 3R
TR E s (HAETHR ISR DL TR B8 SR )2
FEXHE B 1 RN /N T 22, CWP S {H X 2 [0] 43
a6/

B 6a 43 B E R T AR XA H 6 1) 248
. A H A BE 53 A, AR R R DY g X
CWP R E X 1 A 3 X B SR A AR 4 {H 4
AE CWP S RAE B A 3 2R R AR . Ve e X
CWP I KA BUEE AR 6 H 6y, Jf H 44 CWP
AR . NAEAR T X, CWP 45 Py ik sh 4
Ko A3 HREKRAE 0. 14 kg/m* FRER] 7 H i
/IME 0. 08 kg/m* . ZREHILIX A CWP A5 1615 oAl
XA B AR, XEFRX N XARZ )2 s
MR P RN A R ZH FEATEMPAE, Rl 3
Ay HR)Z = 32 0 XU T B S 3, i 52
NN AR LA E IR R HLIX ZAER
-2z 5 CWP B4 N LAY & . TEPE RS Il
X, CWP 5 74 XU 3 A8 fb FH K V3 A% 15 i 5 U0 41
P

300 MF\NQN\QQQ

400

500+

600+

7004

—_ ]

50%

65% 80%

P15 1984~2004 4 100°E~105E 4 KIZFIFIXHRE (8 FE-SBRERITEIA . () HF; (b) Bk, LM AA . m/s; IR MGE

¥ . 0.01 hPa/s

Fig. 5 Latitude - height cross sections (100°E -~ 105°E) of seasonal mean wind field and relative humidity (shadow) for period 1984 — 2004 .

(a) Summer; (b) autumn. Units for the meridional wind are m/s and for the vertical wind are 0. 01 hPa/s
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Fig. 7 (a) The standard deviation (SD, units; kg/m?) of mean annual CWP and (b) the percentage of SD (PSD) for period 1984 — 2004
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F1 HEMEX 1984~2004 EZSHMETY CWP, CWP iR Z R E T ER

Table 1 Means, rates of increase, percentages of increase and standard deviations for seasonal and annual averaged CWP over

China
EEt] FHME kg - m 2 HmA kg -m™2 - (101 FAFEHEMA/ (10 7! brifE2E kg - m™*
B 0. 070 0. 006 8.57% 0. 009
CES 0.077 0. 008 10. 39% 0. 009
&S 0. 066 0.010 15.15% 0. 010
&7 0. 069 0.017 24.64% 0.016
AR 0. 070 0.010 14.29% 0. 009

FHER R, 45 7T0°E~80°E 2 [1] DX UAH X 3 i
B FEE 285, CWP A B 1
I8

Pl 13 7R o [ L X 4% R 2 AR T34 CWP
MAEPREAL, 25 BT BME . 0 A 4 L3 i
RHPREZE T SR 1,

ME 13 el DIE 220 B R4 34 CWP
(AR PR AR A 38 S G kA, H i A R fin ka2
R, . BRI S AT BN, A2 AR
FEMEHER T4, @it R sk LA S,
ARWAEPR LR A AEA TR, Ml 470 CWP
A IR AS] 24.64% (10 &) ', KZFY
1) CWP A& {3 5K iRAR bl 3 — 3,

5 GipSitie

o E X CWP /94345 5 KSR HJE A
KAWL W VIR OC, Z B R ZE A
b HIE AN R AR AR AL [F] 2 e o [ X ) CWP
e B R ZET A8 4k, 2 E CWP fem i H /2 6
A, 10 A4aE CWP &4k, 52 275 XA s
PR i 2 TRV T, v 2R e XY A TR R AR
CWP A e 4E i mfa, HR T2 E A X A%
B A AR A AR ML X 42, AR L X 3 i 1Y
CWP 5izh X 2R = YA OC, 2R = B R
Ph N TR0 KA B e X 52 ), Rk,
AN i b DX SR 2 8 W AR R e PR 2R A T
RAMGE

rRE X ) CWP 78 1984 ~ 2004 4 L3 hn
F o BRAR A T A 9 v B P T /NS 0 M X A s
(IB/INID s R 53 1l X A 52 34 fin i 4, i 3 g
JEASTS AN 52 2 S s IX. CWP g 388 s 0 A o
PUALAREBHLLK . PA 5oty b DX 7 7 o i s 0 e X 2
PEESHE R . &R MEkE CWP B hnEk .,

BREME RGN, 4BNGE N RTHXE 2
T A X, CWP B b e B 5, X e As {5
B KA AR F B R THS Shig R LA LR
FERE A %

HEHLIX [ 20 22 80 AFEAR T LR A ik A B i 4
It s CWP e 4B [ b X AR BE (1 15 5L F %
B I EE FFA ARG N BOKE PR R 1Y
WA, s AR N TR R AR R AR 25

Tz I AL 3Z B 3 Ty i B R SR Y
SO, RS2 BRI IEEFE R, REAE KT
P H RIS HESE W B YRR
PERLSOKAG IR R0, R D BEAE A S R
FEH G AR 3 BT VR R SR 43 B RSO 4y
B #h e, $Em 52 CWP 4345 AR BLIE R A
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