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BN FF 20 B B R SR R A A Yang et al.
(2019 ) FJ T 7 76 e B 22 A4 L0 3 it ) i 30 3t 2 4
i TR X H AT A 4 B AT SR AT TR
o dT o AT A BE, X T GE e, 520 M SRR B
7 22 foe /), & ZE de K, M JRA-55 il ERA-In-
terim BE KL BTRE EE 12 T o S OULI 5 TN T T RGE
T BT 8k 04 i 22 12 7 B K, & e /)y, NCEP2
RTINS o 0 TR R B A AL 03
PrveRt R G T H A, TR B A R £
BRI SOR R — Bl R W],y A5 2 2 K
T DX Sk 2 PR DL Y9 F 40 A AP AE W R 22 57 0 79 K
o JEUAR T TR 2 U A B, 3 22 Jey R D L 3R
VAR, S o PR T Dok s SRR b A BB/ SC L
3K L o A [ B o 5 1 O B3R DA 2R B R A ) 2
R K, SRR L e, BRIV R ST EE , AT T G G-
P B0 e D S A 2 1Y 0 A 1) 4 1) Al X R 23 A (X
A, 2015) o 3 oh, FEo A BB B — BRIk
30 a SR AT SRR T A AR i A e TR
G e D B e R U e R/ o AN i, 7 o e R R U
A AR PR AL A0 B R A . T AR (2018) T
FE T TEAN ) 2245 A ] 5 4 75 G o Dt R R Y
MRS RAE B AR AR P AR ACUPR DL RO S A e B
I 28 3 AL o S AR U e M R S A B R
THITSG N, 75 Z 4 P AR ACRR M 2 AR 22 56 1 52 oK K
G fifp B — 2 s 18] B ) LA g D g A BT A A
19 SR ARG A B i o A B R AR, S Z A
S AT AR B I ) RRE b 3 T XU X 3t R R Y
TR -5 H R 22 X b 2 AR ) BT R R /N A 2 5 T A
AR PR i T RUBE I, 2% 17 X T 6 3t 2 SR A A 1Y) 5T
FROR T H il 22 o
1.2 ERERMELMRAMNERMBUERL

¥ R B K 70 = 48 5T UL

FF CloudSat/CALIPSO F1 TRMM [ /K %%k,
T H X E AT T R e - A B Yl s A A T
T b 25 1) 2 e 2 ) L K R A O AL R AR, 2
e BT R i M DX 25 ELA R 1 e A AN Y
ARACHEAE (P 1) o by T8 J5t B0y R AR AIE 2 % R AR
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4500 (Yan et al.,2016; X0z Ik 55,2018 ) , 5 A [F]
Kok K B JSE AFDR L A 2 AR S B SR B Al R s =
008 B A A8 Ak 30 L, 76 TP b X3 B /N 1 3L A
AN, R RO 25 TR A5 R 22 R M K R R
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S5k, % AR N B2 T R L X2 e A AL
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M2 (Yan et al.,2018; Yan and Liu,2019) ,
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Y e DL SRR - R e D A o AR B 2 1 AR

ﬁi-ﬁ’ioﬁﬁﬂ‘ﬁzrﬂE‘JYEEIZ%*%é‘%/u(TIPS),

BE— PR MR T T 0 BT A
B RBHEX A TIPS 5 R 40 ik 124 .

/ﬁamﬁﬂ?\*
\ V4 \‘é"
B2 35 9w JaL AP B o JE 0 4 0 5 A B e 1 KR
3% BT AR LR — A BB R A R S8 (TIPS) 7R
&K (5] H Liu et al. (2017))

Fig.2  Schematic figure of a feedback coupling system

/
¢ T

(TIPS) composed of thermal force over Tibetan
Plateau, Iran Plateau, and water vapor transport in
South Asia( from Liu et al.(2017) )
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Fig.1 Pentad-averaged cloud amount over the (a) TP, (b) NIST and (c) TO (data period: 15 June 2006—17 April 2011;
unit: % ;from Liu et al.(2018) )
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T 0 R il X 3 U2 b B R B 26 R R i 2 A
JBET A, T8 A 28 B S R ACAR 48 A i/ v 20 ) 2
LB RE B £ 1) o A R e, i IS B IR T & R

480
470
450
350
250

50

Bl 3 B 7 R B A I S R v 5 A 7 e D A R R S AR B BE b s A7 A v Y- 5 2 2 I 8 J A7 A, v 28 Al i

WM (5] A He et al.(2015) )

Fig.3 There is no northerly intrusion into Indian monsoon area due to strong solar radiation on the top of the atmosphere and on

the north of the TP than on the south of it in summer.However,in winter, the plateaus cannot block such a northerly intru-

sion( from He et al.(2015) )

184
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2P T

Bl 4 b i 2 R e R 0 B 48 B B N AR ERR
FEAarAfm T-0, XFExREE (518 Wu et al
(2015))

Fig.4 Schematic diagram of the 7T-Q, mechanism contrib-

uting to the longitudinal location of the UTTM
(from Wu et al.(2015))
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A %5 i

FE T A OB FAE A B 1 5 143 BT 12 I
S5 SR HOIN AR 5 ] K 0 X S W R B
7 XL XK VG S 4 A TR R A P B e R A T 11
2 f5 LA b (Liu et al.,2017) ; # & 3 [&] £/ 765 2 9 &
oy 22 KX K VR A I B EE W Tk, TIPS
A AR o8 % 30 2 0 B TR OR R T T L B i
XU JZ T, 3 TR BT )2 T 2 B R AR 5 RO
KBl RRBEE ATy 58 36 W AR, T2 i 7 % 2 12
1 R PE(EAE -T2 T 2 R v M 1 58 R 19 s S E A Ui
ERIA=YRNITE A S ¥ RS2 ¥ P N 7 &
MESF,2018) o BF 5834 i 3 B B2 ¥ g SORE B AR T X
T AR SR A R R AE ] o TIP # ) 5iaa af
DL 305 B BE VAR AR 18 43 A AR AL T TR A Ak X
e i A R ) T ORH EL AR T S R A R

Mo IE 1) B 98 AE AT (/8 55 He et al.,2019) . T
TR TR R 5T 38 48 O 2R KUK AR 2 2 2
Jb BRI 2 Fr 5 B KPR, 2 MR N A KR
LT —F 2Kk B 5 MR AE A7 5 i % b H T 3L
4 5 K Hh 0 1 22 4k (T 63 Zhang et al.,2016a) .

60°E 80°E 100°E
£
- — Equator Seawater j"t Exchanges of radiation and heat fluxes

E=DSeawater current 4.1 Surface latent heat fluxes change(Indirect)
4» Meridional circulation(Indirect) < Horizontal circulation(Indirect)

S - D B0 e T B BE Y 9 UM A T A B W
7 AR G B2 R 7 T (75 -0 599 it A A T Y
AR T U X IR AR E T B e AR I
Ve 32 260 0 3 7 v R A L ) S AU PR O, O 5 B0
J T 00 i B - S U B AL I AR TR (AT Ek) 5
3 L T B0 28 06 B G S R S ORLELZR) |, a5 7 -
s s i B AT 51 A He et al.,2019)

Fig.5 Schematic diagram on the thermal effect of the TIP

on the ASM. The direct effect of the TIP thermal
force generates a cyclonic circulation in the lower
troposphere around the TIP while its indirect effect
generates an anticyclonic flow surrounding the TIP,
which causes a cyclone-anticyclone circulation dipole
to its south in the lower troposphere ( fine red
arrows ) coupled with a pair of meridional
circulations ( bold red arrows) and thus counteracts
the TIP’ s direct impact on the ASM ( from He et al.,
2019)
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F 003 0 X 32 J2 TR IR 5 25 T ERA-Interim $£7) 47 %K} ;51 B Zhang et al. (2016a) )

Fig.6 Probability density distributions of last dehydration locations of air parcels at 100 hPa over the Asian mon-

soon region during (a—b)May and August derived from traj_ERAi ( white contours from 1% to 5.5%

with an interval of 0.5% ). Colored shadings denote averaged tropopause temperatures in ERA-Interim

(from Zhang et al.(2016a) )
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4.1 ZERZPKENMIBEXEESHUATRMR

MIgZESHUATR BRaEEEEXES

R

Tt H A = 73 A X (CRM) BF 58 1 = vh ok B

P (0 7KV 38 9 1 DL B T AR DG M X i 5 A i ok 7

PRS2, ¢ S B0 AH OC TR B TE A (] 2 2 v 3R B i

IR 2R R s P EOR, B PR/D . Hatde

T TR ) 1 = AR R BT DGR E S 5k 7 &

(Wang et al.,2015,2016; Wang,2017) , # 5 &%

PR B8 2 8 50 000 LA e i S oA 3 4 7 21 B I o

(& 8) o WAk, K i 1 5T Ba UM 48 %5 B 0 A ok 5K

Bl 7 2008 4% 1 /1 18 H—2 J1 2 H 110°~120°E -3 {1 48 46 i3 B - 0 (€6 B 5 BV 10710 /87 ) (408 X 36 2 1 97 ot 75 B A8 A (2%
fHE B4 1077/ (s” + hPa) MRS (2% ) () s MIX W HE (Co B s 2030 : 107°/s) R HE (% 2R 2000 CHar i (2
A B 30 T 5 T AR A AR 0 C AR IRLZR ) A 2 - 2 (A7 - hPa) T (b) (5] H Ma et al.(2019))

Fig.7 Vertical cross-sections of (a) absolute vorticity advection ( shadings, 107'°/s*) and its vertical gradient ( contours,

107"%/(s* - hPa), (b)relative vorticity (shadings,107°/s) and temperature ( contours,C ;red and blue contours indicate

the 0 °C isothermal in the storm period and the January-February mean from 1980 to 2017) for 110°—120°E from 18

January to 2 February 2008 (from Ma et al.(2019) )
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Fig.8 Period-averaged simulations of KWAJEX case under different cloud overlap assumptions ( from Wang et al.(2016) ) :(a)

Layer cloud fraction(100% ) ; (b) downward cumulative cloud fraction(100% ) ; (c) biases of shortwave heating rate a-

gainst CRM(K - d™') ;(d) biases of longwave heating rate against CRM(K - d™")
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This paper is the outcome of the research on the way Tibetan Plateau ( TP) regulates regional energetic
processes and global climate, which is a key project sponsored by NSFC.The results can be summarized as fol-
lows.The concept of Tibetan-Iranian Plateau coupling system ( TIPS) was proposed, which was characterized by a
unique vertical motion over the Asian subtropical monsoon region.The TIPS was formed by surface sensible heat-
ing of the Iranian Plateau( IP) and TP as well as the interaction between them.Studies revealed the variability sur-
face heat flux in TIPs and a unique cloud-precipitation-radiation structure over TP.The influence of TIPS on
Asian summer monsoon,in view of astronomical and hydrological perspectives, was verified.Studies clarified the
effect of TIPs on South Asian High,which led to warm upper troposphere and cool lower stratosphere.Their influ-
ences on northern hemisphere circulation, Indian Ocean air-sea interaction and the inter-annual variability of South
Asian High were also explored. A new mechanism was proposed on how the plateau forced to trigger intense
weather events in eastern China.The studies also revealed the physical proess of the cold surface temperature bias

in CMIP5 models, which was a result of dynamical coupling between atmospheric circulation and snow albedo.

Tibetan-Iranian Plateaus ( TIP) , TIP system ( TIPS) , thermal structure,impact mechanism of the TP cold

bias over the TP in climate model
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