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The Preliminary Analysis of the Relationships between the Surface
Heat Source over the Tibetan Plateau in Winter and
Spring and the Summer Rainfall over China
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Abstract It is well known that the thermal effects of the Tibetan Plateau play an import role in the general circula-
tion of atmosphere and climate in East Asian, even in the global world. The reanalysis data can server as a beneficial
supplement to research the thermal effects of the Tibetan Plateau. There are few researches on the relationships be-
tween the summer rainfall over China and the surface heat source over the Tibetan Plateau through the use of the
surface heat fluxes of reanalysis data. However, there is a doubt about the reliability of the surface heat fluxes of
the reanalysis data over the Tibetan Plateau. Therefore, the surface fluxes of sensible heat and latent heat for the
three sets of reanalysis data of NCEP/NCAR (NCEP1), NCEP/DOE (NCEP2), and ECMWF (ERA) are com-
pared with those of Automatic Weather Station (AWS) data over the Tibetan Plateau under the China-Japan cooper-
ation research project on the Asian monsoon mechanism and the Global Energy and Water Balance Experiment-Ti-
betan Monsoon Experiment (GAME/Tibet) . The results show that the variation trends of both daily and monthly
surface heat fluxes of reanalysis data are basically in accordance with those of AWS data. The surface heat fluxes of

ERA data have better representations compared to those of NCEP1 data and NCEP2 data, especially for the sensible
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heat flux in western Tibetan Plateau. The sensible heat flux of ERA data can also show the interannual change of
the sensible heat flux of AWS data.

On the basis of the above, the relationships between surface heat source over the Tibetan Plateau with ERA da-
ta and the summer rainfall in China are investigated with singular value decomposition (SVD) method. It is found
that the previous surface heat source over the plateau region in winter is negatively correlated with the summer rain-
fall over the mid-lower reaches of the Yangtze River, and positively correlated with rainfall in North China and the
coast of southeastern China. And the summer rainfall in the mid-lower reaches of the Yangtze River also has nega-
tive correlation with the surface heat source over the southern plateau and positive correlation with the surface heat
source over the northern plateau in spring, with the distinctive correlation areas in the Karakorum Mountain and the
Nyaingentanglha Mountains. The surface heat sources over the Tibetan Plateau in both winter and spring are impor-
tant influence factors on the summer rainfall in China. The long-term trends of surface heat sources over the Tibetan

Plateau in winter and spring are both in accordance with the interdecadal variation of snow cover over the Tibetan

Plateau, and their effects on the summer rainfall in China can be confirmed well by each other.
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Table 1 Correlation between daily surface heat fluxes of reanalysis data and those of AWS data

JERHHOC R EL TBFAAHC R B

i (AWS,NCEP1) (AWS,NCEP2) (AWS,ERA) (AWS,NCEP1) (AWS,NCEP2) (AWS,ERA)
i SR 0.54(417) 0.52(417) 0.75(417) 0. 08(185) 0.02(185) 0. 44(185)
Bl 0. 47(393) 0.47(393) 0. 63(393) 0.52(193) 0.63(193) 0.62(193)
H 15 ] 0.37(1516) 0.26(1516) 0.31(1516) 0. 49(897) 0.07(897) 0.37(897)
P 0.37(1603) 0.34(1603) 0.32(1603) 0.59(880) 0.56(880) 0.59(880)
Bilfil| 0.39(1430) 0.39(1430) 0. 44(1430) 0.08(1133) 0.18(1133) 0.58(1133)
=2 0. 14(1202) 0. 15(1202) 0.29(1202) 0. 11(870) 0. 05(870) 0.53(870)
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Table 2 The root mean square errors of daily surface heat fluxes of reanalysis data vs those of AWS data (W/m?)
SR Ty B R 22 TR T R R 2
i % (AWS.NCEP1) (AWS,NCEP2) (AWS,ERA) (AWS,NCEP1) (AWS,NCEP2) (AWS,ERA)
T 53 3] 0. 96 0.98 0.70 1. 36 1. 40 1. 06
Bl 1.03 1.03 0. 86 0.98 0. 87 0. 87
B 1.12 1.22 1.17 1.01 1.36 1.13
Pt 1.12 1.15 1.17 0. 90 0. 94 0. 90
I iy 1.10 1.11 1.06 1.36 1.28 0.92
M 1.31 1.31 1.19 1. 33 1.38 0.97
14 1. 11 1.13 1.02 1.16 1. 20 0.97
*3 ATHMMRABEFITERE AWS FRINEXRY
Table 3 Correlation between monthly surface heat fluxes of reanalysis data and those of AWS data
RSV EP Y EP

i % (AWS,NCEP1) (AWS,NCEP2) (AWS,ERA) (AWS,NCEP1) (AWS,NCEP2) (AWS,ERA)
T 53 3] 0.75(15) 0.69(15) 0.91(15) 0.24(6) —0.05(6) 0.03(6)
Bl 0.67(13) 0.67(13) 0.86(13) 0. 74(6) 0. 86(6) 0. 76(6)
H % 0.45(51D) 0.33(51) 0.43(51D) 0.77(29) 0.68(29) 0.61(29)
A 0. 48(53) 0.47(53) 0.43(53) 0.84(29) 0.82(29) 0.82(29)
AR 0.66(47) 0.61(47) 0.62(47) 0.61(37) 0.59(37) 0.66(37)
M 0.38(4D 0.35(41) 0.46(41) 0.72(30) 0. 03(30) 0.74(30)

T RO 0. 01 1 WAENE KRS, 155 AN A .

RZE /MY Chy 1,02 W/m®) . Horp 3L R Y
TP ERA JERAGHE 19 ¥ 5 iR 22 3t NCEP1
FNCEP2 BEkH R 2 /N, 6 3l F-3 1) ERA B
R IRR 22 0.97 W/m®, W#R/NF NCEP1
F1 NCEP2 Bk -3 22 . Hoph B B gl 4k,
fin 5 > uh Y ERA W #AGHE 5 89 1 07 R 22 # T
NCEP1 Fl NCEP2 %k Rz, B, X+ H
b OR, AT PORHER RE A% S R
MG R SRS, B ERA OB RALT
NCEP1 Fl NCEP2 %¢kh, Ju DA s i p4 & i sk AAGa
SRR T HAGE W
3.2 BEHRNEBEEFRMITLE

B 2 W] 0L, JR G ) H -3 NCEPL, NCEP2
T ERA = % iy T A4 V8 #GE & F  EkE S
AWS FRHEA L a5 AR L) 6, REAR 47 M
e v D A e AT A R R AR, B
BRI M E. HREERNE, 42 NCEP]
1 NCEP2 1 B4 55 B 5 L AWS B /)

1993 4F 7 H ~1999 4F 3 A & 6 N uk H
(1) b & PG T A BT ORES XTI AW'S BERL I AH G

FE (& 3) KU, HA ERA EHGE 5 AWS %
BHOFHOCREAE 6 Sl 2 T 0. 01 (192 &t
ARV R AE DABEA R 3 1 5 D 7 0 7 3l 11
HIOE R 2 = T NCEP1 Al NCEP2 & #i & 5
AWS ZERHGH O R 8. ST P #GE R, BT EE
PUEE PG AWS BERHREA P93 . AT AWS
TEHGE RS BT RORNI A O R AR I A
0. 01 I EHEACTALLS . TARER 4 AUk AWS ¥
Pl 5 ERA F1 NCEP1 % R4y AH 56 28 508 i
T 0.01 Y B EPERGEE

- E 1 b e Bl i T A TR S AWS ST
TR Z R R 22 R GR O, 6 DulFI
BHGE R 25 T, ERA BER AR 22 2 B /D
B, 4 0.83 W/m”, JiHUZ 5 L PU B 3 ERA J&%
P 34 7 AR R 22 B 2 /T NCEPL fil NCEP2
PERHO IR 25, 6 A>3l - 35 1 i A0 38 O AR iR 22
i, NCEP1 %8k /N, Hk e ERA %k},
3.3 ZEEATEHRMESERTLMITLE

T ORI 3 SO PR AR LSS R AN E S, i
TN FE RS AR AR B ES H A



3 XIS A5« 5 80 e J5E I A A 2 b T AR D5 3R I B R KOG R A6 43 BT
No. 3 LIU Xiao-Ran et al. The Preliminary Analysis of the Relationships between the Surface Heat . .. 565
200 NCEP1 (a)
—— NCEP2

!

1509 — ERA
— AWS

' A ’W!,'H \W\m i WW‘WM‘WN
T

—_
(=3
(=]

Sensible heat flux/W -m?
w
o S

‘N Mﬂ \Wq

—50
L) L) L) L) L) L) L) L) L) L) L) L)
30 Jan IMar 31Mar 30Apr 30May 29Jun 29 Jul 28 Aug  27Sep 270ct 26Nov 26 Dec
Date
300 7 NCEP1 (b)

“ 1 — NCEP2 |

E 2509 _ ERA

E 2004 — AWS

5

= 150

B

g 100 - ‘ " l

o} Al " A

= 50 - ! 4 \' ‘ ‘f‘ \ "' '“ nw

3 M 0y n ~ h«\ hd

A AU AN AR W AL
Al Mo A
I L) L) L) L) L) L) I
30 Jan 1 Mar 31 Mar 30 Apr 30 May 29 Jun 29 Jul 28 Aug  27Sep 270ct 26Nov 26 Dec
Date
1998 4F H W% H it R () A (b) 5@ AT PO S AWS SRR LLAR

Fig. 1 Comparison between daily (a) sensible heat fluxes and (b) latent heat fluxes of reanalysis data and those of AWS data in Rikeze in 1998
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Table 4 The root mean square errors of monthly surface heat fluxes of reanalysis data vs those of AWS data (W/m?)

TR T R 25 TR T AR R 22
w4 (AWS,NCEPD) (AWS,NCEP2) (AWS,ERA) (AWS,NCEPD) (AWS,NCEP2) (AWS,ERA)
W S5 35 0.70 0.79 0.43 1.23 1.45 1. 40
o 0.81 0.81 0.54 0.72 0.52 0.70
H ) 1. 05 1.03 1. 06 0. 68 0. 80 0. 89
AT 1.02 1.03 1.06 0.57 0. 60 0. 60
AR 0. 83 0. 89 0. 87 0. 88 0.91 0. 82
3 111 1. 14 1.04 0. 74 1.39 0.72
Ty 0.92 0.97 0. 83 0. 80 0. 95 0. 85

x5
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Table 5 The anomaly sign accordance rate between monthly sensible heat fluxes of reanalysis data and that of AWS data in eastern

Tibetan Plateau
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Fig. 4 Same as Fig. 3, but for the surface heat source in spring
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heat source over the Tibetan Plateau in winter (a) and in spring (b). The shaded areas show the absolute values of correlation coefficients
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