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® Why It Matters

01 TCC (SASMI & MV-PCT)  pgoy L TCC (Pre_PC1 & U_PC1) = 0.59*

50°N

»

L] ;
> N
» )

- o .

= g9)

: o

* A [3 \ :

] [ T T

Precipitation variation on the TP directly regulates the local and oo ToSK o o
downstream water resources, and changes the local atmospheric heat A S ; | The monopole patternis o
source. sy O EA\fE,OFJ;‘: _ 36.7% 40:0E) 200-hPa :JV (June)8oorEeg Qf . f;f]zlré:iscﬁf::grﬂ?na| ’ NGOOE — -1
® What We Don’t Know EEEE:?E.%SESE E E : The anticyclone is the g:Jsloptliicl:oeiCr::ie'r‘I':eoSftti'l‘r;|ellJ'¢9t- N EE—— =
Are the dominant interannual variability modes of summer precipitation LR E A NS dominant mode of regional WE 6E B0E 0B 120
consistent between early summer (June) and peak summer N sumospheric circulation over Fig. 7. As in Fig. 2, but in July—August.The red contours
( JUly— AU gUSt)? D oes am Od e tranSiti on eXiSt? 30°N ::::::{//} A represent the intensity of the climatological 200-hPa zonal wind.
® What we do we | e | we | s s e o tove 1w o 2P o DE o 2 o’ 2ph> 1 4
Using multi-source observations, reanalysis, and CESM simulations, we Fig. 2. (Left) Regressions of 200-hPa horizontal winds and precipitation onto the PC1 of the interannual variability of ETP @ @ - g(i)%°_§i)gzi?fénfthe
reveal the intraseasonal transition mechanism of ETP summer Fre. 5. (Right) Rogreosion ot 850-hPaborizental winds and precipiation onte the MY-PC1 of the harizontal winds over the [ ™ e S gy G over the TP and

60°E  70°E  80°E 90°E 100°E 110°E 60°E  70°E  80°E 90°E 100°E 110°E 60°E  70°E  80°E  90°E 100°E 110°E 60°E  70°E  80°E  90°E 100°E 110°E SurrOundlng arcas in

precipitation from a dipole to a monopole pattern.

western TP 1in June.

" © -<u’9,9> » _(d) -<v'd, 4> (©) ‘—<u'8X(C‘pT+‘LVa)> (d)-<ud, (CT+Lgq)’ > July—August, and the
® The SASM convective heating can force a large-scale anomalous By N stream function and
2 Data & Methods _ _ _ _ | | 55 1 , 3N 1, wave activity flux
anticyclonic circulation over the upper levels to the northwest of o | MRy | ( | corresponding to the
- - 60°E | 70I°E | 80I°E | 90I°E '10(I)°E | 11(I)°E 60°E | 7(;°E | 80I°E | 90I°E '10(I)°E | 11(I)°E 60°E  70°E ‘80°E 90°E  100°E 110°E 6(;°E 70°E 8;°E 90°E  100°E 110°E PCl
® Data: CN05.1, APHRODITE, GPCC, GPCP, JRA-55 (1979-2022) the heating as a Gill-type response. R R T pctaiet et

45°N A

Fig. 9. (Left) As in Fig.
4, but in July—August.

. g . . . (a) P’ (b) E a) <o’ 9d.h> ’ . .
® Methods: EOF/MV-EOF, sliding spatial correlation, moisture budget, o s o {15 @ @

P = B {70.4) (70, (@0 ")~ ('0,7) - v0,) {0, 7)+ NL+ Rescua, | | || e | TEEEF ST e L wf S

Fig. 10. (Right) As in

60°E | 7OI°E | 80I°E | 90I°E '1O(I)°E | 11(l)°E 60°E | 70I°E | 80I°E | 90I°E '1O(I)°E | 11(I)°E 60°E ::I: ;O,E 90°E  100° E 110° E 60°E 7OI°E 80I°E 90I°E 10(I)°E 11(')°E RegreSSions Of the 60;;) _7ZOE(DIBE(;C;E(_1 >900E - GOEE) _7203) a:(glé >900E o e gOOE(g;OiOE&;:;E’ > o Fig. 5, but in
(©)-<u’d.q> (d)-<v’'0,d> o<y N N e CLars moisture budget terms N N1 o [ W B July—August.
MSE budget, . g . G ETIERCS Sa e E 2 0, (CT+La) onto the normalized o | %”\} o | p\\/:> o _ﬁ: |
) . ' , . 2 - @ 25 | m . N s PC1 of the interannual . @f . - - b -
< "0 h> net <u’ax(CpT+qu)>—<L76x(CpT+qu) >—<vray(CpT+qu)> 5 0 @ O variability of ETP T i T S— B R
IIIIIIIIIIIIIIIIIIII 25°N - VT&‘F il 25NI i T Ty iy B precipitation in June 60°E  70°E 80%1:03311-()&? OI16OOIZ 7w 90°E  100°E 110°E ES-O.E-70E-| 80If| 90|E 1?0E g
, (e)_< l_laxq g (f)_< sayS((:)lE> 90°E 100°E 110°E 602 7i|i 80°E 90E+ 100°E 1>10E 60°E 7<0\E/ 80°E 9(:-E 100E>11OE . '. ) ) ) '. ) : ) . .
—<\76y(CpT+ Lg) >—<58ph’>+ NL e o (S ® Positive moist enthalpy anomalies are transported into the ETP,
‘5@ ' @ | Fig. 5. (Right) triggering anomalous upward motions and then leading to overall
® Model: CAM4 (CESIVH 22), SASM heat SenSitiVity eXperiment : b TP S, -~ B % ] Regressions of the MSE consistent'y positive precipitation anomalies.
— SOE 70 BE S0 10CE 110 60 70°E S0 90E 100°E 110°E 60°E 70°E 80°E 90°E 1006 1106 60E 70°E soE ooE 100 110t budget terms onto the
= - 9 <o 51> -~ D-<0dd > (@) <wdh’> normalized PC1 of the _ _ ., 1
3. Intraseasonal Differences : I interannual variability o (CT L) &0 0 (ly-Augusy
Lt; . y ‘ @ of ETP precipitation in e — f L ZSaN i "~ The large-scale meridional -:
(2) Precipitation & Station (b) EOF1 (June) 35 19, S S e S T S B Ao June 20 ~ R ‘65 | displacement of the westerly jet |
—3 60°E  70°E  80°E 90°E 100°E 110°E  60°E 70°E 80°E 90°E 100°E 110°E 60°E 70°E  80°E 90°E 100°E 110°E o 300 -W\W’ =z Z 227 ' e e e e = - _ﬂ ————————
40°N A 40°N A L I I N B N S L I N B M ) 4.5
g-z 8:; - 0.7 -05 -0.3 01 0.1 03 05 0.7 32 20 -12 -4 4 12 20 32 S m\\25.ﬁ_—>,>u@=?/’ /’/’/” / ' zr 2 ro| |
- S ; @ The north-south PRl Nt o AR : Pl e T T ey ety
2.4 o1 . . . . o r 7 r > ¥ ¥
. 18 - 2 dipole pattern only ® Under the influence of anomalous northerlies, negative moisture > 500 N m’ﬁ’zg ;///w e anomalies :
. os | Il ¥ : : : : % gy, gy = %a e moisT erti
S s R i clearly appears and advection and moist enthalpy advection are transported into the g \:‘:f o A '-4_5 [ Posive moist eithalpy
0 0 0 0 0 0 0 0 - - . . . \.\ =2 T2 ‘ ;/////v/’,_., 6.5 |0 em oem omm omm o= - _______________I
CoEori ) wrew "0 EOF (August  saam remains stable in northern ETP, where reduced moisture and anomalous sinking o > 2 L= " The positive precipitation |
o - on - - . = . - m - . anomalies on the ETP
o o7 40N o  June. In July and motions jointly lead to negative precipitation anomalies o e e - ittt !
3N - 07 95N - . August, the dominant
by b 9 , _ _ _ 2 0 e e e e e e e = - — - I Fig. 11. The zonal distribution of climatological moist enthalpy (shading)and  ~ ~ ~ ~ ~ ~~ ~ -~~~ =~ =77 |
0N jgf 0N :gf modes show a q9& (C,T+L,q) &V "o’ (June) — : The convective heating from the regressions of the circulation and vertical advection term (green (+) and brown | A monopole pattern '
250N7 ————————————— N ————— | monopole patte rn. 200 :/ ] | _SéS_M_plfc_ipi_ta_tio_n_ _ (-) contours) onto the PC1 of the interannual variability of ETP precipitationin = | = = = = = = = = = = = = = = = = '
0°E 80°E 90°E 100°E 70°E 80°E 90°E 100°E 250 ﬂ peak Summer.
o (e) Sliding spatial correlation coefficients b 300 T Nt e e ST e I mmm e e e e e — - |
| ! . T I The upper-level anomalous .
09 - '3 July ® The dominant modes | 3 U N, ! P nticyclone | 6. Conclusions
0.8 ' PR 1t 1025 e e e e e —— -
: before and after 3 = Nttt -—1 L : R :
07 | A 500 1 TNt tof I 4 ® The dominant mode of ETP summer precipitation shifts from a
> ' JUIy are the most § s . - | %° I The anomalous northerlies at the ! .
05 L H— . S— . , T 0 | S sastern flank ! dipole pattern to a monopole pattern.
Jun. 20 Jul.1  Jul.10  Jul. 20 Aug.1  Aug. 10 InCOhSIStent. e e e e e e e e e - | . . . . . .
850 " Negative moisture advection || Negative moist enthalpy ® The dipole pattern in June is driven by SASM convective heatin
Date g advection
Fig. 1. Monthly evolution of dominant modes and sliding spatial 100020°N 25N 30°N 350N 40°N 45°N : The negative precipitation : that prOduceS northerlies of anomalous antICYC|On|C circulation
correlation coefficients l_allo_mfll_es_oil t_he_nf rihgrrl E_TE _' and Sinking motion over northern ETP.
Fig. 6. The meridional distribution of climatological specific humidity (shading) - _ . AT
and moist enthalpy (red (+) and blue (-) contours) and regressions of the T T T ﬂ— ——————— I ® The mOnOpOle pattern In JUIy AuQUSt is controlled by meridional
- circulation onto the PC1 of the interannual variability of ETP precipitation in l shifts of the westerlv iet that aenerate westerlies and risina motion
4. Early Summer (June) - Dipole pattern ' A dipole pattern y) d 9

June. | [

---------------- over the whole ETP.




