Atlantic Warm Pool Variability and its Climate Impacts in the IPCC AR4 Models
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hurricanes. It appears that the CGCMs can capture the

reduced vertical wind shear over the MDR in association with bias in four seasons. Shown are (al-a4) ERSST Regression of precipitation onto AWP index
large AWPs (Figure 5). A large AWP also induces barotropic SST averaged in four seasons, (bl-b4) the Figure 2. (a) Wavelet power spectrum of ERSST. Power above (ASO) from observations. (c) Same as (a) from
stationary wave patterns that weaken the North Atlantic - ’ the 95% confedence level is plotted using pink contour line. X the ensemble of AR4 models. (d) Same as (b)
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the ensemble of 22 models, Group I, Il, IIl and IV models

respectively.

Moisture Flux (ASO) 4 Vertical Wind Shear (JJASON) 5 Regression of Geopotential Height & Wind onto AWP Index 6 Reterence
1. Liu, H., C. Wang, S.-K. Lee, and D. B. Enfield, 2011: Atlantic warm
(b) Regressmn on AWP index (Obs) (a): Obs (b): Regressmn on AWP index (Obs) 60N} ) 200mb (Obs) e BON (b): 850mb (Obs) po_ol variability_ i_ﬂ the IPCC twentieth-century climate simulations. J.
7 OON N oON N e 5 Climate, In-revision

50N 50N - R S 7 SON - o 2. Wang, C., H. Liu, S.-K. Lee, and R. Atlas, 2011: Impact of the Atlantic
40N "] 4o- 40N ﬂ\; P i 4ON71. warm pool on United States landfalling hurricanes. Geophys. Res.

“ond .- 30N RN e R 30N , Lett., 38, L19702, doi:10.1029/2011GL049265.
aond T N s O g N s 3. Lee, S.-K., D. B. Enfield and C. Wang, 2011: Future impact of

20N -

differential inter-basin ocean warming on Atlantic hurricanes. J.

_ - vk mN-.‘filﬁl:fffffﬁ,,,,,f -
1oN o N e s R M Climate, 24 (4), 1264-1275.
EQ ) i EQ EQ ( : = 3 | - _ - . .
TA0W 1200 100W 8OW GOW 40W 20W 0 T40W 120W 100W 8OW 60W 40W 20W 140W 120W 100W 8OW 60W 40W 20W O T40N 1200 100W 8OW GOW 4OW 20‘” 140N 120W 100W BOW GOW 4OW 20 4. Lee, S-K., C. Wang, and D. B. Entield, 2010: On the impact of central

Pacific warming event on Atlantic tropical storm activity. Geophys.

0 Res. Lett., 37, L17702, doi:10.1029/2010GL044459.

(c): AR4 models (c): AR4 models (d): Regression on AWP index (Model) 60N 5. Wang, C., and S.-K. Lee, 2010: Is hurricane activity in one basin tied to
60N ? =] N 60N ] OON = Z 2 ;;;;;;:5555:\“:::: e e VR e another? Eos, 91 (10), 93-94, doi:10.1029/2009ES002729.
N ==y Ny , - SON 50N - SON 1Y g G / -"~ il it S 6. Wang, C., S-K. Lee, and C. R. Mechoso, 2010: Inter-hemispheric
40N e soNJi e S 40N 40N - 40N i | 40N influence of the Atlantic warm pool on the southeastern Pacific. J.
30N ' RS I 30N 30N - . 30N 1 3oN{ , E“fmﬁll;[je, 2D3i3404-4d18|-_ cids 2010 Secul | e
. s | spissests _ _ . Enfield, D.B., and L. Cid-Serrano, : Secular and multidecada
Nt e “N NS a1 S N N 2 N e S warmings in the North Atlantic and their relationship with major
o — S 10N” 33:--7”'”"” ' o o o 10"‘*: om0 hurricanes. Int’l J. Clim., 30, 174-184. e : i
EO[0N 1200 1000 BOW GOW 4N 20W O CTAOW T20W 10OW BOW 6OW 4N 20W “low 1200 100W 8OW 6OW 4OW 20W O 140w 120W 100W 8OW 6OW 4OW 200 O “VOW 1200 100W BOW GOW 40W 20W O AW 1200 100W B0W GON 4OW 20W O 8. Wang, C., and S.-K. Lee, 2009: Co-variability of tropical cyclones in
1 5 the North Atlantic and the eastern North Pacific. Geophy. Res. Lett.,
e ) I N I ~ T [T N N < N - g 36, L24702, doi:10.1029/2009GL.041469.
° 0 ©ow Pt E e S0-08 7T 828 024 %5 71 96 1 DA -7 0 & 1718 % % 9. Lee, S.-K., C. Wang, and B. Mapes, 2009: A simple atmospheric model
of the local and teleconnection responses to heating anomalies. J.
Climate, 22, 272-284. N
Figure 4. (a) The climatology of vertical Figure 5. (a) The climatology of vertical wind Figure 6. (a) Regression of the climatology of 10.Lee o1, D, B e, e, ey 3 S0 some = Niines
: : : _ e ial heiaht (shadi d wind have no impact on tropical North Atlantic SST? Geophys. Res. Lett.,
Integrated moisture flux from sea surface to shear in JJASON from observations. Unit is m/s. geopotential height (shading) and wind (arrows) at 35, 16705, doi:10.1029/2008GL034734.
300mb in ASO from observations. Unit is (b) Regression of wind shear onto AWP index 200mb in JJASON onto AWP index from 11. Wang, C., S-K. Lee, and D. B. Enfield, 2008: Atlantic warm pool
Kg.mb/ms2. Arrows indicate the moisture flux (ASO) from observations. (c) Same as (a) from observations. Geopotential height unit 1s m. and B B B o e A e o AN e
- - _ - ind - s (b) S 350mb f tropical cyclone activity. Geochem. Geophys. Geosyst., 9, Q05V03,
vector and colors represent the amplitude of the the ensemble of AR4 models. (d) Same as (b) from wind unit 1s m/s. (b) Same as (a) at 850mb from doi*10.1029/2007GC001809.
moisture flux (b) Regression of moisture flux onto the ensemble of AR4 models. observations. (c) Same as (a) from the ensemble 12. Wang, C., and S.-K. Lee, 2008: Global warming and United States
: - f AR4 del d) S bh) f th landfalling hurricanes. Geophys. Res. Lett.,, 35, L02708,
AWP index (ASO) from observations. (c) Same 0 models. (d) Same as (b) from the T 0.1099/2007G 1 035396,
as (a) from the ensemble of AR4 models. (d) Same ensemble of AR4 models. 13. Wang, C., S.-K. Lee, and D. B. Enfield, 2008: Climate response to
as (b) from the ensemble of AR4 models. anomalously large and small Atlantic warm pools during the summer.

J. Climate, 21, 2437-2450.

14. Wang, C., S.-K. Lee, and D. B. Enfield, 2007: Impact of the Atlantic
warm pool on the summer climate of the Western Hemisphere. J.
Climate, 20, 5021-5040.




	Slide Number 1

