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The Mei-yu season brings persistent rainbands to Taiwan, impacting
regional hydrology and disaster management. Ding et al. (2020)
highlighted the role of quasi-biweekly (QBW) and 30-60-day (MJO)
oscillations in Mei-yu variability, but the influence of intra-seasonal
oscillations (ISO) across different time scales remains unclear. This
study examines how ISO affects the Mei-yu front’s movement, moisture
transport, and convection organization through numerical simulations
and observational analysis.
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¥ Methods

e The front 1s defined where the equivalent potential temperature gradient > 0.01 and relative vorticity > 0.0001.

e ERADJS accurately captures the front’s slow movement and ensures stable frontal evolution and structure.
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Initial / Boundary Condition
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e Model: Cloud-Resolving Storm Simulator (CReSS)

. . e In 2017, short-period oscillations dominated, while long-period oscillations were more prominent in 2007.
e Filter: Butterworth Bandpass Filter

e This study defines ISO-S (10—-30—days) and ISO-L (30-90—days).
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ISO-S Influence on Front Position (Shown in A)

e [SO-S Slow the front’s southward shift, prolonging its stay over northern Taiwan and offshore.
e Weakens the front’s structure, making it more diffuse and less 1dentifiable.
e Contributed to frontal signals over northern Taiwan from the afternoon of June 3 to June 4.

e (Cyclone-anticyclone interaction induced strong wind shear and a
slow-moving convergence zone (SCZ) near northern Taiwan.

e [ceward terrain 1in eastern Taiwan caused significant low-level
divergence (850 hPa, red).
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ISO-S Influence on Convective Rainbands and Precipitation (Shown in B and C)

R S R s - e Weakens frontal convection while enhancing surrounding convection, expanding the rainfall area.
: ‘ g e Increases rainfall in western Taiwan. Reduces rainfall in eastern Taiwan.
A& ;O js CVF CHF E R [R/P(%)
: S~ : Water budget (trenberth and Guillemot, 1995) 120°124°E,245°265°N | | [rom o 25V
. 7 Wy . ks 6/3 00 LST ~ 6/5 00 LST TOTAL | PW55 | THC55
|4 :6 ‘ \t5 \'\é_‘v\/\/‘ /‘,f f :3 d - oo o CE 1.007 | 0.103 0.971 1076 | 56263 | 149 | -0.104 | -0.002 | 0.048 | 0.093 | 9.199
L, | SRR |, P+ at (Wv + Wh) - f 0 v (va)dZ fo v (phV)dZ tE+R N NISO-S 0.091 | 0117 0132 | -0.031 | 48645 | -0.107 | 0163 | -0.001 | 007 | 0007 | 8.085
7 mEA R P i T TR =1 CE - NISO-S 0916 | -0.014 0.839 1107 | 7.618 | 1601 | -0267 | -0.001 | -0.022 | 0.086
i e i TDC CVF CHF
o Y o e A L /) R 1 CE-NISO-S/CE(%) | 910 | -14% | 86% | 103% | 14% | 107% | -257% | -50% | -46% | 92%
NN s /f\@ ‘ —; -------------- _2.5 —fooV'(va)dz= —foopv(V'V)dz—foo(V'V)pvdZ CVF CHF E R |R/P(%)
) W 7 L V B e . o \ > 0 0 120-121°E, 22.5245N | | . romE oY oV
95€  100E 105 110E 115 120E 125E L'OE) 135E  140E  145E 95€  100E 105 110E 115 120E  125E i 135E  140E  145E CVF CONV ADV 6/200 LST ~6/4 00 LST TOTAL PW5.5 IHC55
. c g . Py . CE 3175 | 0027 | 368 | 3352 | 51515 | 7699 | 0335 | -048 | 0.081 | -0.085 | -2.663
e [SO-S induces mid-upper northeasterly winds, disrupting the front's - N . W NS0 TENTEETE . e
Southwesterly ﬂOW and Weakening Vertical Wlnd Shear PW; = _fo' p,dz IHC;; = _fo. m(V' V)dz ; CE - NISO-8 1402 | 0.047 1.661 2643 | 0875 | 8277 | 0981 | -0.041 | 0.017 | -0.187
) CE-NISO-S/CE (%) | 44% | 174% | 45% 79% 2% | 108% | -293% | -9% | 21% |-220%
NN EEEEEEEEEEEEEEEEEEE NN NN NN EEEEEEEEEE NN NN NN EEEEEEEEE NN NN NN EEEEEEEEEEE NN NN NN EEENEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE ° P;precipita‘[ion N CVF CHF E R |R/P(%)
i e TDC : tendency of total water content 3 121-121.5°F, 22.5-24 N P tpc | TOTAL CONV ADV
Im paCt of ISO-Son M elyu Front e CVF : convergence of vapour flux P s S| 6200 ::T ~ OB LAT TOTAL | PWSS | THCSS
. . . . . . ® CHF : CONnv erg ence Of hy dl‘ ometeor ﬂuX :: W. ( 1 . — 1.491 0.062 -0.221 2.639 43.13 9.287 -2.86 0.873 0.08 0.82 55.001
e Enhances western Taiwan rainfall, possibly reducing it in the east. *  E: evaporation 4o D 228 | oo | 1802 | 08 | M8 L9106 | a8 | 012 |00 | 0316 | 180
. ° R : reSi dual » S ) -0.793 -0.01 -2.063 3.692 -1.013 12.413 -5.755 0.741 0.014 0.504
e Low-pressure cyclone stalls the front over northern Taiwan. I | CE-NSOSTCECD | 5% | 1% | 95% | w0 | 2% | 1aave | 201% | ss% | 18% | 5%

* SCZ strengthens frontal signals and northern raintall (June 3-4). e P is mainly driven by CVF. ISO-S enhances CONYV, but the negative contribution of ADV partially
e Weakens the front, loosens structure, and reduces convection. offsets it. In eastern Taiwan, ADV exceeds CONV, reducing P.
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e [SO-S slows front movement, weakens vertical wind shear, enhances southwesterly flow, and drives late-stage rainfall,
greatly increasing rainfall, especially in western and northern Taiwan.
e Future work will explore how ISO-L influenced the Meiyu front in the 2007 case.




