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Quasi-decadal spectral peaks of tropical western Pacific SSTs
as a precursor for tropical cyclone threat

Shih-Yu Wang' and Adam J. Clark®
Received 16 July 2010; revised 8 September 2010; accepted 21 September 2010; published 9 November 2010.

1.1

1.0r

0.9}

0.8¢

0.7}

0.6f

0.5p

0.4}

= HadISST, 5°-15° N, 130°-180° E

- (Emanuel 2005) ————} | ‘IZ‘L
1
= « W. Pacific PDI ;

0.3

1930 1940 1850 1960 1970 1980 1990 2000 2010

Year

the power dissipation index (PDI), defined as

max

PDIE/ V3 gt
0

where V.. 1s the maximum sustained wind speed




(b) Alxq, P)

Water vapor flux COBMEPECRCC
. . A\T
and precipitation an) gy

Local SST peak

PDI peak years (Yr-0)

Quasi-decadal spectral peaks of tropical western Pacific SSTs
as a precursor for tropical cyclone threat

: 1
Shih-Yu Wang' and Adam J. Clark?
Received 16 July 2010; revised 8 September 2010; accepted 21 September 2010; published 9 November 2010.



30N

SOTA+ve
Q.conv y

EQ1

305 1

2 Nepal s mons

(b) APHRO unfiltered 1951-2007

EQ

3059 0.8

0.6
0.4
95%
957
-0.4

30N

(B) Alxq, P)

o Y-2 30N -

EQ1

3051

30N 1 20N

EQ1

308 10N -

— . . - -
25gms! 70E 80E 90E 100E

Y+2

30N
EQ1

— Published: 10 May 2012

Influence of the Pacific quasi-decadal oscillation on the monsoon
precipitation in Nepal

30N

EQ{.-

Shih-Yu Wang &J & Robert R. Gillies
305 1

Climate Dynamics 40, 95-107(2013) | Cite this article




Autumn precipitation mm/day

(a) Precipitation: central Vietnam

24°N =

22°N =

20°N =

18°N =

16°N =

14°N -

12°N =

10°N -

8°N =

6°N = T

i ) |
100°E 102°E 104°E 106°E 108°E 110°E 112°E 114°E

1960 1980 2000
l Environmental Research Letters

LETTER

Decadal oscillation of autumn precipitation in Central Vietnam
modulated by the East Pacific-North Pacific (EP-NP) teleconnection

RLi"% S-Y Wang"’, RR Gillies"’, B M Buckley’, L H Truong* and C Cho"~*
! Utah Climate Center, Utah State University, Logan, UT, USA



(a) Negative EP-NP (925 hPa)

60N N Z :
20N %l ) (‘

30N

10N -

30S

ON -

60S
100E 110E 120E 60E 90E 120E 150E 180 150W 120W 0w

°C
0.4 -03-02-01 0 01 02 03 04 03 02 01 0 01 02 03 04

Environmental Research Letters

LETTER

Decadal oscillation of autumn precipitation in Central Vietnam
modulated by the East Pacific-North Pacific (EP-NP) teleconnection

RLi"%,S-Y Wang'”, RR Gillies"*, BM Buckley’, L H Truong" and C Cho'~
! Utah Climate Center, Utah State University, Logan, UT, USA



period (year)
20 10 68.Y 50 4.0
. —

CI:0.1°C
3
E 10° Y\ oo/ .
E R
L+ g,
Bl VAN = W]
E —— NINO1+2 ]
; — WIP ]
0 0.:35 O,II U.I15 0:2 0.25
frequeley (eyeles/year)
L
°
Wang et al. (2011; Cli
(a)REOF1[y,] 48.4% 3%10°gkg ™' mis™ (C) REOF 1(,55T)
", B —— = oY ] 1 {eorr=0.90
60°N
0.51 ﬂ . ‘ l
30°N
Peak phases
50 -0.51 Vv V \ U
L L L - 'IIIIIIJIIIIIIIIII | IIIIIIIIIIII]IIIIIIIEIIIIIIII
80°E 120°E 180° 120°W 60°W 11950 1960 1970 1980 1980 2000
Year
(d) REOF2(1,,55T)
14{corr=0.93
60°N
30°N

1950 1860 1870 1980 1980 2000
Year




*The quasi-decadal sea
level modes 1n the
Pacific 1s an
expression of the

ENSO-like low-
frequency variability

(Lyu et al. 2017 7. Climate; PUt the ENSO-like
low-frequency




@ﬁ%@

2y EENTES
F A Y
-

Climate C%ﬁczl:eﬁﬁ

\ VISHERATIN

SUnspot «

_10 | | | | | | | |
1930 1940 1950 1960 1970 1980 1990 2000 2010

Years

Composite series (sum of oscillations with periods of
8 — 13 years) of the Ri1 sunspot index (solid curve) and
TO 1n Arosa (dashed curve). The amplitudes are in
relative units.

(Visheratin 2012)



Solar Influence on Climate
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Feasibility of Predicting Vietnam’s Autumn Rainfall
Regime Based on the Tree-Ring Record and

Decadal Variability
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Kyle G. Hansen *
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Cross-Basin Climate Connecting

Colorado River

Water Supply and
the Great Salt Lake

Simon Wang, Utah State University, Logan, UT

Rob Gillies, Yoshi Chikamoto
& Chaopeng Shen (PennState)
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Great Salt Laké Annual Level Prediction

The Great Salt Lake (GSL) contributes an estimated $1.3 billion annually to Utah's economy. The
GSL is fed by three major rivers from the Uinta Mountain range in northeastern Utah. Due to its
shallowness, the water level can rise dramatically in wet years and fall during dry years, hence
reflecting prolonged drought and wet periods. The lake level change is strongly modulated by the
Pacific Ocean through atmospheric circulations that fluctuate at low frequency

The following graph shows the observed annual lake level (blue) and
predicted lake level (orange).
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10-Year Moving Average Observed vs. Predicted
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NEXT STEP: SST & 2500 (ASSM)

Colorado River Basin

Colorado River Water Supply ¢ SST precursor at 2-3 years before
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ASSM/CPC (normalized)
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NEXT STEP: Multi-year prediction!

Colorado River Water Supply

Colorado River Basin
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Soil moisture

\ 2010 2020 Chikamoto et al. (2020 / Nature)



NEXT STEP: Multi-year prediction!

Colorado River Basin
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Prediction evaluation:

Colorado River water supply
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Scientists think they have found ways to better forecast droughts on the Colorado
River, a vital source of water in the arid southwestern United States.
HERDIEPHOTO/FLICKR (CC BY 2.0)

Distant seas might predict Colorado River
droughts

By Warren Cornwall | Oct. 16, 2020, 6:00 PM
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Decadal fluctuations in the western Pacific recorded by long
precipitation records in Taiwan

Wan-Ru Hu:amg1 * S.-Y. Simon Wangz‘j - Biing T. Guan*
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Drought

discrepancy:

Which

drought
does 2020
belong?

* Water-deficit-based drought

* drought hazard index, drought exposure index,
drought vulnerability index, drought risk index...

* Shallow groundwater deficit

* Quantile regression-based drought
* SPI: standardized precipitation index
* HDI: hydrological drought index

* Meteorological & agricultural drought

« PDSI §2330
* Vapor deficit index, SPEI, VHI...
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Which drought type in
 Taiwan best reflects the
guasi-decadal oscillation?
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