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Abstract Based on global NCEP/NCAR reanalysis data and thunderstorm data from 1979 to 2008, the relation-
ships between the atmospheric heat source and the number of thunderstorm days are analyzed, as well as the
variations in the number of thunderstorm days with different heat source intensities. The results indicate that the
intensity of the atmospheric heat source is positively correlated with the number of thunderstorm days, with
correlation coefficients as high as 0.86. Further, the correlation coefficients exceed 0.4 in eastern Nagqu, Lhasa,
central Shigatse, northeastern Shannan, and northwestern Nyingchi, where thunderstorms are the most dominant activity.
Further analysis shows that more thunderstorm days than the average occur in Shigatse, Lhasa, Shannan, most parts
of Nagqu, and the midwestern region of Qamdo when the atmospheric heat source is stronger. In contrast, in years with
a weaker heat source, the number of thunderstorm days is reduced in central Shigatse, Namling, and northwestern
Nyingchi.

IS HED 2011-08-10, 2012-06-02 W& EF
E®WME BExRARFFHESEBINE 41175048
TEEENY Kz, &, 1956 454, #d%, FTAFHRIE S FAL K m A G M 5E . E-mail: zhuky@cuit.edu.cn

Zhu



N W 36 %

1094 Chinese Journal of Atmospheric Sciences

Vol. 36

Key words Tibet, Atmospheric heat source, Thunderstorm

1 3§

YRS AR Wk s HBsoh 2
P b A A NG R R TR SR R ok s
Ak, AR 55w S RS 2 AR RO IR &R
g5 (MCSs) T/riGEk, e s R b= Az ek
FIBEXT AR LT RS- Flohn (1957) [HFFE
B, bR SRR e b DX 1 R 2 O R8O
HAE =R LA A B 20~50 NRER
LA 2o, X [FIRE 2 B B 2 i v it ) G i
AR AR . AERETEE (201D [OBFGTIEH, POt
X R B AINE, (AR AN RES R
L, HUMFJERINA PR 200 o RARAESE (2005)
XS b X B 2R TR R UER I, AR Hh X
Bk E TR R, AR T RE) )
VERIFIERG HaEAK. HF5B5% (2004) $5iH,
HARNSAN], 5N S B S R R ) 2 )
DG, JUILIE b g i B B RGP R A T
MIEAH GG R, MCRE AR T 0.7 A1 0.6.

T e D PR A R b T A 45 s PR n A B 4 A
MR ZERZ KA, 5RABKAOERT B8 R#
D275, B E R TARIEZ ) T S A, A
WAV 2 BN . P (1985) X 5k
SRS KRR S RBAT TR, F8H s R
N eI F vt | <85 Qe AL o NG VB2 T = o =P
bR (Y N A =) AN =0 b A el L =D
Pk, NI 5 1R 2 R GRS RIEREE S,
2000, 2001; Zhao and Chen, 2000, 2001) {ERF5T T
35 AT IR AR AR AE S A B A AR AR B AR
KGR b, 0 T4 B R RR S KA
P 2 IR 7K R R ST A g — SO LA FH IR G
o RBEAKH (2007) fiH, T E R R
FAREXE 7 HTLAEHD X B /KA A B 1 FR R &
S, Je IR AR B G DAl X R R R B A ) 22
S ] DA A VI DX 5 2 /K i) — AN T R X
FEARAE (2003) @2 W AT 5 BRI VAR S
TR R RO T R e PR
g e R R0 R RROTE v 445 b X ER 3 119 A8
b, HEmR B AL X R RRK . BEAh, IRZ S
AT v R AR S AV R R X R RROK . PR
X ZRF R R, IR TIRZH R LWLt

CH R EISE, 20035 ZRKAE5E, 2011).

KT AR A A BRI TR Z gL, o
IR AIE L KR RZS, HEERAA S 1
5 ORAIEAE O, UL 2 VG 5 b X 1 #4001
T H AT R OE R A . B, AR
VU DB B REAE, PRI e SO AR e B ) 0%
RAAG B S, AT LA VG X R T R B
PR B — 2 A -

2 EREIE

T ECMWF ORI 2 M AT BEA7 £ 1) ) /8
(Yanai and Tomita, 1998), LA M i ECMWF %kl 5
NCEP ZERbH A S 7 R Rl X 72 e/ (D
AREE, 2005, BRI AR SR SO ARG o SR
NCEP/NCAR 2BR 404 32 5kE, A 1979 4 1
HE 2008 4 12 H, 4L 360 ™ H. #REFEKP
i Rous LR vy W T Lol g Hi < pes
DA B b RN HE @, K43 33 2.59X 2,59,
W HJZUCN 17 |2 (1000 hPa. 925 hPa. 850 hPa.
700 hPa. 600 hPa. 500 hPa. 400 hPa. 300 hPa. 250
hPa. 200 hPa. 150 hPa. 100 hPa. 70 hPa. 50 hPa.
30 hPa. 20 hPa. 10 hPa). 75 %% %5k} A Al I B G i
HX 38 AWM (B 1) R Bl sk k]

T RAIIE GO Pk, AR Z 5% O3
FEAREE, 2003; NI AKREE, 2007) XFHAR T E4IAY
2, ALFERHA Yanai 55 (1973) $EH #1572
. TR AR

38N

36N+

34N+

32N+

30N+

28N+

26N T T T T T T T T T T
78E BOE 82E 84E 86E 88E 90E 92E 94E 96E 98E 100E

BT VUK 38 ANk A4 A
Fig. 1 The distribution of 38 stations in Tibet region



6 RV VU B KA R IT

No. 6

ZHU Keyun et al. Relationships between Thunderstorms and Atmospheric Heat Source in Tibet 1095

I F BB # 2 KR 15

1¢n ¢, n| OT p 00
<Q>=§L%Q@p=;;L¢%;+'“VT+[;i)wg;}@%
(2)
L, THRE, ohp VRN EHRE, VA
AP RR R, k=R/eyy R F ¢, 53 T2 3R
ARG, p AHLTTSE, po WRRTVAE,
AL p=100 hPao O Jhy FAr i K HH AR FA R
I, < Q>N KA ARV SAE N 0 W
By <O W IEMER, FoR KM AL IR

Summer

40°N -

35°N
30°N{_°
25°N 1
20°N
15N 1

10°N +
5°N

EQ o
60°E 70°E 80°E 90°E
Spring

100°E 110°E
40°N 1
35°N 1
30°N -
250N
20°N
I5°Nq
10°N 1
soN T

EQ
60°E  70°E  80°E  90°E

100°E

110°E

40°N 1=z
35°N .
30°N A
25°N A

20°N +

120°E
40°N -
35N | i
30°N
25°N {—
20°N -

120°E
Annual mean <Q1> from 1979 to 2008

B, FRZ YR <0 > ER, FRoRAR4
HAH, R AP,

3 KREHRIFERFTEMFE

B 2 SEANRZE TR AR R A P o A
M5, RN o W . A
FETDE I, RN, KRR ZE
o WEBRAMED AT LLA I, dIBns 2430
DB PG P 1l DX R DX, ] IS i P A
T WA AR LR I RIR D eAh, B
H DX O — BB R . AR ER, R

Winter

15°N A

10°N -

5°N

EQ
60°E 70°E 80°E 90°E
Autumn

100°E

15°N A
10°N 1.~

5°N 1

EQ =
60°E  70°E  80°E  90°E

100°E

110°E 120°E

40°N =

N

—y

359N 4=~
30°N ...
25°N
20°N 4 %%
15°N 4

10°N ...~

5°N

EQ
60°E  70°E  80°E

90°E  100°E
B2 ARIEZETREE TR CARL: Wm™

Fig.2 The distribution of atmospheric heat source (W m'z) for different seasons and annual mean

R ey
“\.\\5

110°E  120°E



PN S

Chinese Journal of Atmospheric Sciences

1096

36 %
Vol. 36

JEAE 20°N BT AAAEE — KfE Y, Hrh R AR
HCM N T i e S O A 9 e DX B )
FrE, 35 400 Wm™ BLE, AT ES (A
X, BRPFAEIT 350 Wm™2 LL o tbah, Bz
Y 2 0 ) T 40 5 DX [ e 1) R A T
BT 250 Wm L b,

RS, KA PG 0 W 8 B L% T 4R
WES, AL EEALT 100N Upihix., 5EF
RAIIE S A A B, i 07 5 B 30 1 A0 it 5 ik
59 P2 B de oA IR o T AE AL BR I 60°E ~
120°E Hu[X, BRTE 0°N~10°N [FKHEBHIX Ny K<
PRI AN, Hedn KX o8 KAHE X, H
W, RACHRIR X 3 AL T R0 B AT 1R 5 1)
B EEPHE, SRR 200 W mT DR, HE
7250 W m™> LL b, fi<Q> IR X B R REIX
B 24 B AR A W S, 5 v o o T LS s R G s
DX o R 2 ) B P G X, SR
JEEEE T =150 Wm™, 552 WA K T 6
X

M 2 s aT DU, P X A P8 RS A
YEBRPEAE 0~50 W m™> 2 [i], [HMNHEEHKFEAE
FHAWRMAEEE R, HimEdmk s
Ak o AEOS FE 220 (R s B (R R 5 PR X
B2 KA REIX, MEATERHRICIX . R
FRZE I A KA T, IRl R A K
ST . LU T 4 IR 5 I k%
(2007) Frfaa R li—30m.

4 TEHHEXKXKSRIFESERIHEXME

H T TRV R A S T RIICR, A
SCOHT T ORAAAIE S B R H B AR DG . I8 2P
I X TGl w23 A LA BT B )R T e AT (A e
25, 2011), ASCH (27.5°N~32.5°N, 85°E~100°E)
DX 35 18] S 38 AR 78 SR 7 i X ) K AR
TR
4.1 FEARHMRXASHIES TR EHEXME

B 3 2 P et X ORI 5 o 25 B I )
JF5 . MR BUE H RS AR S 2 H 3 TRl
EERGPINN KR EEZF, &R KA
R, SRR E S H AR R, e
JEAE 2005 SELLET, IXFO6HN O RO . TIAE
A7, R ORI B AR, I B H AL
Wb, HEPET 0d. Wit R BT 5,
THMIA R RBGER] T 0.86, MWL T a=0.001 fME
FERT 5 o

AW H T HRZKFT (5~9 1) KA
P52 HBIM SR Br 8 Aok, He HOr
KEFJEL T 034, JLHES . 7 AF9 HAH
KRENIEF T 042, 0.44 F10.42, =FHHWET
T 95%IMME ER S . 8 HAHE REUMAG, Xl hES
7 TR B AT G, DRh A B o R 2R 1R T
Ui, RENVER BB L, RN )R BRI IR
Do ARZEA UL B AT DUR Y, P X ORI
HEBHELREY, fF—EFE Lt

200

150 A

100

KEHE (Wm?)
(@]

|
(o)
o
|

- 600

- 500

- 400

FRHH

R sl 300

M
0
=0

1990

1985

1995
Foy

2000

B3 1979 4F 1 J1~2008 £F 12 J1 P ORI AL 5 15 2% HL BN ) 701 Stk RO, Ainsegk: B H A
Fig. 3 Atmospheric heat source (dashed line) and thunderstorms days (solid line) in Tibet from Jan 1979 to Dec 2008



6 1 KT PRI 5 KR RS
No. 6 ZHU Keyun et al. Relationships between Thunderstorms and Atmospheric Heat Source in Tibet 1097
KA. X, ML BAUEME. B 5a hAfLUEH, B

AL, ASCESHTT 1979~2008 FAEZETY
AR KA IE S H 2 H B A Do)
A (B 4. B RE H, 5l e, 1
TERLA eI, H A2 H S KA 2B
IEAHRR R W T EACRE T a0, 5 A6l
wift —E ML RECh 0.40, 7 A EERES 9 A4
e I 3 AH G R A 0.60 F10.57, il id
T a=0.001 M5 ERL S . DA T aF R S6E 7 7
L DX AN R 75 RSG5 H TR H UL () A
KKFR
42 AEBXASHRESERNTEMEXME

K HE— 20 T A PR AS ) b ORI T
FIAH OGN, AT M 1 e B ORI 5 7 2 1) 8 ]
AR R B 5 AP X AR 5 H e
A R B AT, B I X I8 95% 15 FE A

2000 57 gy B33
150 +

KEHIE (Wm?)
(2]
[e)

|
[S2]
(=)

T

.

A 15 JRU PG 0350 A i S AR R 1) e XAk, e SRR S,
PIFE TR HBOEAR FRIEAHKCCR, JCIEEN
AR Fups . HEE W rREe, R X AR I FIAR
ZHLX PEACER A S R BT T 0.4, TfiXLEH
XIESE TR B m A X (E 5%, 2011). 7
e B P G R v R AR I SR X, R AR S T
2 H A B0 OC OC R T2 2 o T b DX 5 A 2D
SR ) AR A5 R G .

Kl 5b AR 7 FORAHE S TR 2 H A G
R BT AT CUE P A ORI
HWZAL R ERIEAOCR, JOH LI 2R
PR DL R R g i LA X, 3 R IE AR O R AL
Bk 7 0.6, JFERET 99%[fE B . DL By
Frrr AUERH, s JROR AR 5 8 2 B % )
KF, XA m s N IS5 GBS

2001 75 pyrgrkk
150

100
50 ¢

KEAE (Wm?)

16 21 26

ERH% (H)

2507 o B 398 24 3l
200
150 - .
100 - . .
50F . ¢,

KEHE (Wm?)

_50 1 1
1

EFRHH (H)
Bl 4 1979~2008 4 =AU AR5 A o 4% HELK BUS I A 1]
Fig. 4 Atmospheric heat source and thunderstorms days at three typical stations from 1979 to 2008



N W 36 %

1098 Chinese Journal of Atmospheric Sciences

Vol. 36

78°E  80°E  82°E 84°E 86°E 88°E 90°E 92°E 94°E 96°E 98°E 100°E

78°E  80°E  82°E 84°E  86°E 88°E 90°E 92°E 94°E  96°E  98°E 100°E

B 5 PRI O A B RO (A DG R (BRI T 95% BRI (a) 421345 () 7

Fig. 5 The distribution of correlation coefficients between atmospheric heat source and thunderstorms days: (a) Annual mean; (b) Jul. Shading regions

indicate 95% confidence level

45, 2005; Qieetal., 2003) L35,

5 PHiEH X KSR SE A E
BRI FIE

by HE 35 43 BT VG b DX KA TR S (1) 5
Wi, AR SCIER A3 T T ARUR R 55 AN [ I 3 7 2 1) 2 ) A
AL

A SCIEEL (27.5°N~32.5°N, 85°E~100°E) [X.
WP RRAIE RN S, Fha LR RS
PP R T 35 W m™2 (AR A TE i X R
PIFIRAEAE, N T—5 W m™ FIAE Gy TE s Hb X K<
PIRIIET o R IX LAY, AR e b
DRI DR JIE 0 )R b, b T R gy
NG e R R Y

Bl 6 J2 Pt DX KRR R 55 AN [F) 47 (1) 7 & i
FE . MK 6a FTLUE H, KA
ARG S, g AR
PEAA TS X DA K BRI X e, SR H B £
SV W 2, e e U X 5 H e 22 W

i 22 H T T D T R R AR AR EL R i I AR L
X, 2L Em S 14 d A1 12 d, RO T8
i R DX PR R oty ELRR S S LB, 2 H AR R T
10 do BbAh, JOAR. i, A, TR HA
BHEFMWMZ 6 d BL b (HAEMRZ I . S
DX AR LA By L X O, 7 2 H A0S A 19 e b
. BRARTTE, ARIERRAE, B AR H B2
NITEAIIP

Bl 6b S KT AR 59 (B AR 1 o 2% H B0 T2 A
Blo MEIaTRUE H, RS w5 N, 52 H
A T S AR R SR B S AR — S, (R
SR FJRR DI o HEIOCES . R HX ARk
PR b PG S LA R I M X AR, R R H Ok
DI, ERT 6 d LAl JuHSEAE H W R
T X R H BOR D o R, IAF T 18 d. ik
75 H I B AR B ARG RIAR 2 VG b X, 75 5
H BRI 2 51 34 8 2 H &k 2> 12 ds

fCL B AT ar I, e RO AR S T R H B
(R R IEAH GO R . AR o, Hy B8 H A



6 1 RV VU B KA R IT

No. 6

ZHU Keyun et al. Relationships between Thunderstorms and Atmospheric Heat Source in Tibet 1099

] \ /73// e\\ﬁ%

100E

80E 82E 84E 86E 88E

90E 92E 94E 96E 98E 100E

K6 mlst R TR (ad. 55 (b) AN[FAE TR 2% H A0 P-4

Fig. 6 Composites of thunderstorm days anomalies in years with (a) strong and (b) weak atmospheric heat source

(TEZ I BN DN/ TEE L e R R s b R ]
X ER R 21 e S A ﬁ,ﬁﬁﬁﬁﬂﬁﬂ
rr ks Gt s ) s AN B A AR, Bl
RAMGE A, I 2 i P B AL R
BTV HET A TR R A (H R R R
b 35 A A 1 T 0 AN R K YT AR W R
WX 725 (REMES, 1997 S MERIZ U,
20000, AT i KRGS 28 1S R A AE
WX ZE 5.

6 ZHitFnitie

FIF NCEP/NCAR 4=ER P50 T H V-85 02 kLRI 7
FEI X 38 AN RIOULII b 1R 30 FH BR BTk i%m
Iy BT B B3 BT 45 759593 3l 6k 1 e i XK
PRV R CRAT T 08, 13210 R4k

(D KA R BT AR IR . AT
JE) 320 R4 e P PRI o P X 5 2 2 5K
%%%E,ﬁﬁgéﬁmmg,%éﬁﬂéﬁﬁ%
G T A 2

Q)ﬁ%%ﬁ%% VG i DX R AR S
H 56 3 B I I T A DG OC R, AHOC R AX 0.86.
AN, 5 1L 7 A9 AMKRRES LR T 0.42,
0.44 F10.42, XMWY T R —E L Y
Wi 4 7 R R

(3) TR, SRS &5 H 2

AHE VR IEM G R . 788 2 = A X I ih 4
L hrpEy Hm R, R X AR R 2
DPYAEES, =& M T RAR R BIYEE T 04, 7
Ho Al 2 X DL R B b i AR, 5
[RIIEARSC R Bt 1 0.6,

(4) RAMBRIG AR E, F 2N AL
TR ORI EE T, B g 3

(PN AT RN T2 N 911 I AR PP 5 A
DUk B X i, R RSO M 1. W2
VT I U T PR P A PR B R I A B e X, 2
HROCVRE TS 3t D PR i EL RS S BRI . R
P I, R R A v D) st D % 4
> e WA, FECRAE H v R AR B A B S AN
MZPEIE X

ARSI G Ty 0 M 45 28 0 ek v 2 H B0k K
AR ARV R AR, 3P Rzl AL
WFTEASAH R, 2 B D AR A 7

S % #k (References)

AR, ARAEE, W, 2. 2003, T e USSR IR
IR FEREACE RIS (7], MRS 54R, 14 (3): 363-368.  Bai
Jingyu, Xu Xiangde, Zhou Yushu, et al. 2003. Preliminary research on
inhomogeneous distribution of Tibetan Plateau sensible heat fluxes in
spring [J]. Quarterly Journal of Applied Meteorological (in Chinese), 14
(3): 363-368.

Flohn H. 1968. Contributions to a meteorology of the Tibetan Highlands [D].



PN S

1100 Chinese Journal of Atmospheric Sciences

36 %
Vol. 36

Atmospheric Science Paper 130, Fort Collins: Colorado State University,
120pp.

Wk, BEs, skes. 2007, B2 BT AR A R AE J L 5L
MR R IR R [J]. KRHE, 31 (1): 89-98.  Gong Yuanfa, Duan
Tingyang, Zhang Han. 2007. Characteristics of the atmospheric heating
source/sink over Asia and its relationship with drought/flood in the
Yangtze River—Huaihe River valley [J]. Chinese Journal of Atmospheric
Sciences (in Chinese), 31 (1): 89-98.

SR, 1985, BT b PR R RO B RO R A
[0 A% %4k, 43 (2): 208-219. Huang Ronghui. 1985. The
influence of the heat source anomaly over Tibetan Plateau on the northern
hemispheric circulation anomalies [J]. Acta Meteorologica Sinica (in
Chinese), 43 (2): 208-219.

WK, W2, BUiE:. 2005, ERA S NCEP2 KA T LE 44T A&
SRROTIAWE TR K BTTT (7). KR, 29 (1): 154-163.
Lan Guangdong, Wen Zhiping, He Haiyan. 2005. Comparison of the
atmospheric heat sources obtained from ERA and those from NCEP2 and
study of the variations in the nature of heating over the global atmosphere
[J]. Chinese Journal of Atmospheric Sciences (in Chinese), 29(1):
154-163.

KA, U RER, RGN, S5 2011, BLERT e UK AR S T R X
RIBREFMRER [ KR, 35 (3): 422-434. Li Yonghua, Lu
Chuhan, Xu Haiming, et al. 2011. Contemporaneous relationships
between summer atmospheric heat source over the Tibetan Plateau and
drought/flood in eastern Southwest China [J]. Chinese Journal of
Atmospheric Sciences (in Chinese), 35 (3): 422-434.

Qie Xiushu, Toumi R, Yuan Tie. 2003. Lightning activities on the Tibetan
Plateau as observed by the lightning imaging sensor [J]. J. Geophys. Res.,
108 (D17): 4511, doi: 10.1029/2002JD003304.

28T, K, WRUR, S5 2004, T s R DA ELTE Bl 1 B4 40 A REAE
[J]. HLERPBEEHR, 47 (6): 997-1002. Qie Xiushu, Yuan Tie, Xie Yiran,
et al. 2004. Spatial and temporal distribution of lightning activities over
the Tibetan Plateau [J]. Chinese Journal of Geophysics (in Chinese), 47
(6): 997-1002.

FESURE, Kot z, 3k, %5 2011, 3F 30 4F PG X SR ALRHE (7.
SHEHE, 39 (3): 289-294.  Ren Jingxuan, Zhu Keyun, Zhang Jie, et al.
2011. Characteristics of thunderstorms in recent 30 years in Xizang region
[J]. Meteorological Science and Technology (in Chinese), 39 (3): 289—
294.

F[E M, KNZIE. 2000. AOGIEN . R SECHIE S T OGRS
W 0] KRR, 24 (4): 433-446. Wu Guoxiong, Liu Yimin. 2000.
Thermal adaptation, overshooting, dispersion, and subtropical anticyclone.
Part [ : Thermal adaptation and overshooting [J]. Chinese Journal of

Atmospheric Sciences (in Chinese), 24 (4): 433-446.

FREME, T, e, 41997, T i BUSHOE R E ZE R [C)/
HAE, BT S SCEE. dEE: Bl A, 116-126. Wu Guoxiong,
Li Weiping, Guo Hua, et al. 1997. The sensible heat driven air pump over
the Tibetan Plateau and the Asian summer monsoon [C]// Ye Duzheng.
Collected Works for the Commemoration of Professor Zhao Jiuzhang.
Beijing: Science Press: 116-126.

Yanai M, Esbensen S, Chu J. 1973. Determination of bulk properties of
tropical cloud clusters from large-scale heat and moisture budgets [J]. J.
Atmos. Sci., 30: 611-627.

Yanai M, Tomita T. 1998. Seasonal and interannual variability of
atmospheric heat sources and moisture sinks as determined from
NCEP-NCAR reanalysis [J]. J. Climate, 11 (3): 463—482.

SRR, Z8F55. 2005, R P AR IN AR B0 S A O R R R AR
AR [J]. %244, 63 (1): 123-127. Yuan Tie, Qie Xiushu. 2005.
Seasonal variation of lightning activities and related meteorological
factors over the central Qinghai—Xizang Plateau [J]. Acta Meteorologica
Sinica (in Chinese), 63 (1): 123-127.

gkERAR, FRBLL, WM, S 2005, FH e R TR R AR SR AE 4 T
[J]. "iJs <%, 24 (5): 741-747. Zhang Cuihua, Yan Muhong, Dong
Wansheng, et al. 2005. Analyses on atmospheric stratification characte-
ristics of thunderstorms over Qinghai—Xizang Plateau [J]. Plateau
Meteorology (in Chinese), 24 (5): 741-747.

AP, BRIER)D. 2000. T SR AT TR — M — U LA I HE 4
SEIRGHIVER [7]. BREIR, 45 (15): 1666-1671.  Zhao Ping, Chen
Longxun. 2000. Effects of an atmospheric heat source over Qinghai-Tibet
Plateau on Quasi 4-year oscillation of ocean—atmospheric—land interaction
[J]. Chinese Science Bulletin (in Chinese), 45 (15): 1666—1671.

Zhao Ping, Chen Longxun. 2000. Study on climatic features of surface
turbulent heat exchange coefficients and surface thermal sources over the
Qinghai—Xizang Plateau [J]. Acta Meteorologica Sinica (in Chinese), 14
(1): 13-29.

B, BREERD. 2001, 35 SR el it UK TR UL 2 B 5 v [ K
XA [J]. "HERY: (D ), 31 (4): 327-332. Zhao Ping, Chen
Longxun. 2001. Climate characteristics of Qinghai-Tibet Plateau atmospheric
heat source in 35 years and its relation to Chinese precipitation [J]. Science in
China (Series D) (in Chinese), 31 (4): 327—332.

Zhao Ping, Chen Longxun. 2001. Interannual variability of atmospheric heat
source/sink over the Qinghai—Xizang (Tibetan) Plateau and its relation to
circulation [J]. Advances in Atmospheric Sciences, 18 (1): 106-116.

BFER, RIEL, 452N 2003, F55m 5 5 SRR K 5 2
MRESE [3]. KR, 27 (5): 881-893.
Zhengshan, Ji Liren. 2003. Heating effect of the Tibetan Plateau on

Zhao Shengrong, Song

rainfall anomalies over North China during rainy season [J]. Chinese

Journal of Atmospheric Sciences (in Chinese), 27 (5): 881-893.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


