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Summary  
 
The tropical intraseasonal oscillation resides on special timescales between the 
traditional definitions of weather and climate. Its role of bridging weather and climate 
and its broad impact on different components of the Earth system, especially by its 
dominant component, the Madden-Julian Oscillation (MJO), make it an extremely 
interesting and important subject for research. In this article, the fundamental properties 
of the MJO is summarized, its connections to other weather and climate variability 
described, and its impact on various components of the Earth system illustrated. The 
main purpose of this article is to provide basic materials on the tropical intraseasonal 
oscillation for people from different disciplines to appreciate this fascinating 
phenomenon and to relate it to seemly independent observations in their own fields, 
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however remote they might be from tropical meteorology. It is the hope of the author 
that the MJO serves as a drop of catalyst in the rising tide of inter- and multi-
disciplinary collaborations in science and humanity.  
 
1. Introduction 
 
The intraseasonal oscillation refers to variability on timescales of 20-100 days. This 
range of timescale is in between the typical timescales for weather (up to 15 days) and 
climate (from a season and beyond). The importance of the tropical intraseasonal 
oscillation to bridge weather and climate has been increasingly recognized. It has also 
become more evident recently that the tropical intraseasonal perturbations in the 
atmosphere are closely connected to variability in other components of the Earth 
system, such as the ocean circulation, marine biology, atmospheric chemistry, and 
geodynamics. This article provides descriptions of the most fundamental observed 
features of the tropical intraseasonal oscillation and its broad impact on the Earth 
system.  
 
Different terminologies have been used in the literatures to describe tropical 
atmospheric variability on the intraseasonal timescales, for example, “tropical 
intraseasonal oscillation “(TIO) or simply “intraseasonal oscillation” (ISO), “tropical 
intraseasonal variability” (TIV), “30-60 day oscillation”, and the “Madden-Julian 
Oscillation” (MJO). Slightly different definitions for the intraseasonal timescale have 
also been used (e.g., 30 – 60 days, 30 – 90 days). While distinctions among these 
specific definitions might exist, it is of little doubt that there are two dominant 
components in the intraseasonal timescale range, however it is defined. One is an 
eastward propagating component, which is commonly referred to as the MJO, the other 
is a northward propagating component associated with the Asian summer monsoon. 
Arguably, these two components are related to a certain extent and independent of each 
other in other aspects. In this article, both will be discussed but the broad impact on the 
Earth system will be emphasized for the MJO.  
 
The rest of the article is arranged in the following way. A brief history of the study on 
the tropical intraseasonal oscillation is given first (Section 2). The observed nature of 
the MJO and intraseasonal oscillation of the Asian monsoon is then respectively 
described (Section 3). The broad impact of the MJO is illustrated in terms of its role of 
bridging weather and climate and connecting other components of the Earth system 
(Section 4). Challenges posed by the tropical intraseasonal oscillation to our 
understanding of its dynamics, our ability of reproducing its salient features in our state-
of-art numerical models, and our ability of predicting its evolution are then discussed 
(Section 5). Finally, a summary and conclusion are given (Section 6).  
 
This article can be viewed as an excerpt from two recent more comprehensive reviews 
on the subject by Lau and Waliser (2005) and by Zhang (2005), augmented with fresh 
materials since their publication and additional materials not covered by them. There is 
a broad range of intraseasonal fluctuations in the tropical atmosphere and ocean that are 
associated to neither the MJO nor the intraseasonal oscillation of the Asian summer 
monsoon. Their information, too fragmental to be included in this article, can be found 
in Lau and Waliser (2005). The two reviews in combination provided a nearly complete 
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list of the huge amount of bibliography on the subject up to the time of their 
publication. This allows literature references in this article to be limited to mostly those 
not in the two reviews, so massive redundancy is avoided. These two reviews are 
recommended to interested readers for more detailed discussions on topics related to the 
tropical intraseasonal variability in general and the MJO in particular. 
 
2. Brief History 
 
The first documentation of the tropical intraseasonal oscillation based on modern 
instrumental data was given by Madden and Julian in their pioneering studies (Madden 
and Julian 1971, 1972), and hence the Madden-Julian Oscillation (MJO). Their 
observations were based on atmospheric rawindsonde data of about 10 years collected 
from a broad tropical Indian and Pacific region. As many precedents in the history of 
science, they found signals of the intraseasonal oscillation completely by accident when 
they analyzed their data for something else. Their observation of the gross structure and 
evolutionary behavior of the tropical intraseasonal oscillation (Fig. 1, more details in 
Section 3.1) still serves as the classic, text-book standard description of this 
phenomenon. Subsequent observations up to date using more advanced technology have 
only added details to theirs. Madden and Julian (2005) provided a more detailed 
historical perspective of their and other observational work on the MJO.  
 
Observations of the intraseasonal oscillation since Madden and Julian’s groundbreaking 
work have experienced two major advancements. One is the use of global data. Satellite 
data, initially from polar-orbiting and geostationary weather satellites, and now also 
from a constellation of satellites for monitoring the Earth system, have allowed us first 
to gain a global view of the phenomenon and now to peer into details in its multi-scale 
four-dimensional structure and evolution, and its interaction with non-traditional 
meteorological quantities, such as ozone and ocean biology. In conjunction with this is 
the development of numerical assimilation technology for atmospheric observations, 
which transfigures observational data at randomly distributed data-collecting sites into 
global regular grids and provides four-dimensional data for all standard quantities for 
weather prediction climate diagnostics (wind, temperature, humidity, pressure, etc.). 
The combination of satellite data and numerical data assimilation products (especially 
global reanalyses) has proven irreplaceable to the furtherance of our knowledge on the 
intraseasonal oscillation.  
 
The second major advancement in observations of the tropical intraseasonal oscillation 
is the use of oceanic observations collected from moored buoys, especially from an 
array of such buoys over the equatorial Pacific, and from ships. These data have 
allowed us to truly appreciate the air-sea interaction nature of the intraseasonal 
oscillation. Observational evidence supporting the contention that the MJO can be 
instrumental to El Niño – Southern Oscillation (ENSO) could not have been gained 
without such oceanic observations (see Section 4.7).  
 
The methodology for the study of the MJO has also undergone substantial development. 
Band-pass filtering, often through the fast Fourier transform, has been the most basic 
tool to isolate intraseasonal signals from those of lower and higher frequencies. To 
further extract the MJO from the total intraseasonal signals, it is common to use the 
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empirical orthogonal function (EOF) analysis or its likes (e.g., extended or combined 
EOF, singular vector decomposition (SVD) or Hilbert-transfer SVD). The leading 
modes from these analyses, if in pair with one mode in quadrature to the other and if 
well separated from the neighboring modes (North et al 1982), are taken as a 
representation of the MJO. MJO amplitude and phases (i.e., longitudinal locations) can 
then be derived from the two leading modes. The most recently developed diagnostic 
tool for the MJO is an EOF analysis combining near-equatorial low- and upper-level 
zonal wind and a convective variable (cloudiness or precipitation). It takes the 
advantage of the coherent pattern in the circulation and convection unique to the MJO 
(see Section 3) and thereby is able to extract MJO signals without the traditional band-
pass filtering. The superiority of this method over others is that it can be used in real 
time applications (monitoring and forecasting) where band-pass filtering is impractical 
if ever possible. A product of the method is a time series labeled as “Real-time 
Multivariate (RMM)” MJO index (Wheeler and Hendon 2004). Based on this index, 
MJO behavior in both boreal and austral summers can be consistently derived (Section 
3).  
 
In addition to observations, progress has also been made in our theoretical 
understanding of the dynamics of the tropical intraseasonal oscillation and in our ability 
of numerically simulating and forecasting it. But, the challenge they present to us is 
much more substantial than their progress. This will be discussed in Section 6.  
 
Of course, the most important advancement in the study of the tropical intraseasonal 
oscillation has been in our understanding of this phenomenon and our appreciation of its 
broad impact. This article strives to cover the most updated knowledge on this subject 
that might be most relevant to a broad range of disciplines.  
 
3. Observed Large-Scale Characteristics 
 
In this section, observed characteristics of the tropical intraseasonal oscillation are 
discussed respectively for the eastward propagating MJO (Section 3.1) and northward 
propagating intraseasonal oscillation associated with the Asian summer monsoon 
(Section 3.2).  
 
- 
- 
- 
 

 
TO ACCESS ALL THE 34 PAGES OF THIS CHAPTER,  
Visit: http://www.eolss.net/Eolss-sampleAllChapter.aspx 

 
 
Bibliography 
 
Barlow M., D. Salstein (2006), Summertime influence of the Madden-Julian Oscillation on daily rainfall 
over Mexico and Central America, Geophys. Res. Lett., 33, L21708, doi:10.1029/2006GL027738. 

Chao, B. F. and D. A. Salstein (2005) East Asian Monsoon, 247-266, in Intraseasonal Variability of the 

https://www.eolss.net/ebooklib/sc_cart.aspx?File=E6-158-15-00


UNESCO – 
EOLS

S

SAMPLE
 C

HAPTERS

TROPICAL METEOROLOGY –  Intraseasonal Oscillation – Chidong Zhang 

©Encyclopedia of Life Support Systems (EOLSS) 
 

Atmosphere-Ocean Climate System. W. K. M. Lau and D. E. Waliser, Eds., Praxis Publishing, 
Chichester, pp 436. 

Chen, S. S., and R. A. Houze Jr. (1997), Diurnal variation and life-cycle of deep convective systems over 
the tropical Pacific warm pool, Q. J. R. Meteorol. Soc., 123, 357 – 388. 

Eisenman, I., L. Yu, and E. Tziperman, (2005) Westerly wind bursts: ENSO's tail rather than the dog? 
Journal of Climate 18, 5224-5238. 

Ferreira, R.N., Schubert, W.H., Hack, J.J., (1996) Dynamical aspects of twin tropical cyclones associated 
with the Madden- Julian Oscillation. J. Atmos. Sci. 53, 929–945.  

Fu, X., B. Wang, D. E. Waliser, and L. Tao, (2007) Impact of atmosphere-ocean coupling on the 
predictability of monsoon intraseasonal oscillations. J. Atmos. Sci., 64, 157–174. 

Fujiwara, M., K. Kita, and T. Ogawa (1998), Stratosphere-troposphere exchange of ozone associated 
with the equatorial Kelvin wave as observed with ozonesondes and rawinsondes, J. Geophys. Res., 103, 
19,173 – 19,182.  

Goswami, B.N., (2005) South Asian Monsoon, 19-55, in Intraseasonal Variability of the Atmosphere-
Ocean Climate System. W. K. M. Lau and D. E. Waliser, Eds., Praxis Publishing, Chichester, pp 436. 

Goswami, B. N., R. S. Ajayamohan, P. K. Xavier, and D. Sengupta, (2003) Clustering of synoptic 
activity by Indian summer monsoon intraseasonal oscillations. Geo. Res. Lett., 30, 1431, 
doi:10.1029/2002GL016734. 

Hall, J. D., A. J. Matthews, and D. J. Karoly, (2001v The modulation of tropical cyclone activity in the 
Australian region by the Madden–Julian Oscillation. Mon. Wea. Rev., 129, 2970–2982. 

Hasselmann, K., (1976) Stochastic climate models: I. Theory. Tellus 28, 473–484 

Hendon, H.-H., (2005) Air-sea interaction, 223-242, in Intraseasonal Variability of the Atmosphere-
Ocean Climate System. W. K. M. Lau and D. E. Waliser, Eds., Praxis Publishing, Chichester, pp 436. 

Hendon, H.H., M. Wheeler, and C. Zhang, (2007) Seasonal dependence of the MJO-ENSO Relationship, 
J. Climate, 20, 531–543. 

Higgins, R.W., and K.C. Mo, (1997) Persistent North Pacific Circulation Anomalies and the tropical 
intraseasonal oscillation. J. Climate, 10, 223-244. 

Hsu, H.-H., (2005) East Asian Monsoon, 63-90, in Intraseasonal Variability of the Atmosphere-Ocean 
Climate System. W. K. M. Lau and D. E. Waliser, Eds., Praxis Publishing, Chichester, pp 436. 

Ichikawa, H., and T. Yasunari (2007) Propagating diurnal disturbances embedded in the Madden-Julian 
Oscillation. Geophys. Res. Lett., 34, L18811, doi:10.1029/2007GL030480. 

Jeong, J.-H. B.-M. Kim, C.-H. Ho, and Y.-H. Noh, (2008) Systematic Variation in Wintertime 
Precipitation in East Asia by MJO-Induced Extratropical Vertical Motion. J. Clim, 21. 788–801. 

Jin, F.-F., L. Lin, A. Timmermann and J. Zhao (2007) Ensemble-mean dynamics of the ENSO recharge 
oscillator under state-dependent stochastic forcing. Geophys. Res. Lett., 34, L03807, 
doi:10.1029/2006GL027372, 

Jones, C., (2000) Occurrence of extreme precipitation events in California and relationships with the 
Madden-Julian Oscillation. J. Climate, 13, 3576-3587. 

Keen, R. A., (1982) The role of cross-equatorial tropical cyclone pairs in the Southern Oscillation. Mon. 
Wea. Rev., 110, 1405-1416. 

Kessler, W.S., (2005) The oceans, 175-212, in Intraseasonal Variability of the Atmosphere-Ocean 
Climate System. W. K. M. Lau and D. E. Waliser, Eds., Praxis Publishing, Chichester, pp 436.  

Lengaigne, M., E. Guilyardi, J.-P. Boulanger, C. Menkes, P. Delecluse, P. Inness, J. Cole, J. Slingo 
(2004) Triggering of El Niño by westerly wind events in a coupled general circulation model. Climate 
Dynamics, 23, 601–620. 

Liebmann, B., H. H. Hendon, and J. D. Glick, (1994) The relationship between tropical cyclones of the 



UNESCO – 
EOLS

S

SAMPLE
 C

HAPTERS

TROPICAL METEOROLOGY –  Intraseasonal Oscillation – Chidong Zhang 

©Encyclopedia of Life Support Systems (EOLSS) 
 

western Pacific and Indian Oceans and the Madden–Julian Oscillation. J. Meteor. Soc. Japan, 72, 401–
411. 

Lin, J.-L., G.N. Kiladis, B.E. Mapes, K.M. Weickmann, K.R. Sperber, W. Lin, M.C. Wheeler, S.D. 
Schubert, A. Del Genio, L.J. Donner, S. Emori, J.-F. Gueremy, F. Hourdin, P.J. Rasch, E. Roeckner, and 
J.F. Scinocca, (2006) Tropical intraseasonal variability in 14 IPCC AR4 climate models. Part I: 
Convective signals. J. Climate, 19, 2665-2690, doi:10.1175/JCLI3735.1. 

Madden, R.A., and P.R. Julian, (1971) Detection of a 40-50 day oscillation in the zonal wind in the 
tropical Pacific. J. Atmos. Sci., 28, 702-708. 

Madden, R.A., and P.R. Julian, (1972) Description of global-scale circulation cells in the tropics with a 
40-50 day period. J. Atmos. Sci., 29, 1109-1123. 

Madden, R.A., and P.R. Julian, (2005) Historical perspective, 1-16, in Intraseasonal Variability of the 
Atmosphere-Ocean Climate System. W. K. M. Lau and D. E. Waliser, Eds., Praxis Publishing, 
Chichester, pp 436.  

Majda, A. J. (2007), New multiscale models and self-similarity in tropical convection, J. Atmos. 56. Sci., 
64, 1393-1404. 

Maloney, E. D., and S. K. Esbensen, (2007) Satellite and Buoy Observations of Boreal Summer 
Intraseasonal Variability in the Tropical Northeast Pacific. Mon. Wea. Rev, 135, 3–19. 

Maloney, E. D., and D. L. Hartmann, (2000a) Modulation of eastern North Pacific hurricanes by the 
Madden–Julian oscillation. J. Climate, 13, 1451–1460. 

Maloney, E. D., and D. L. Hartmann, (2000b) Modulation of hurricane activity in the Gulf of Mexico by 
the Madden–Julian Oscillation. Science, 287, 2002–2004.  

Maloney, E. D., and D. L. Hartmann, (2001) The Madden–Julian Oscillation, barotropic dynamics, and 
North Pacific tropical cyclone formation. J. Atmos. Sci., 58, 2545–2558. 

Mapes, B. E. S. Tulich, J. Lin, and P. Zuidema (2006), The mesoscale convection life cycle: Bulilding 
block or prototype for large-scale tropical waves?, Dyn. Atmos. Oceans, 42, 3-29. 

Matthews, A.J., (2004) Intraseasonal variability over tropical Africa during northern summer. J. Climate, 
17, 2427-2440. 

Mathews, A.J., and M.P. Meredith, (2004) Variability of Antarctic circumpolar transport and the 
Southern Annular Mode associated with the Madden-Julian Oscillation. Geoph. Res. Lett., 31, L24312, 
doi:10.1029/2004GL021666. 

Matthews, A.J., P. Singhruck, K.J. Heywood (2007) Deep Ocean Impact of a Madden-Julian Oscillation 
Observed by Argo Floats. Science 318, 1765. DOI: 10.1126/science.1147312 

McPhaden, M.J., (2008) Evolution of the 2006-07 El Niño: The Role of Intraseasonal to Interannual 
Time Scale Dynamics. Advances in Geosciences, in press. 

Miura, H., M. Satoh, T. Nasuno, A. T. Noda, K. Oouchi (2007) A Madden-Julian Oscillation Event 
Realistically Simulated by a Global Cloud-Resolving Model; Science 318, 1763. DOI: 
10.1126/science.1148443 

Mo, K.C. and D. A. Salstein (2005) East Asian Monsoon, 247-266, in Intraseasonal Variability of the 
Atmosphere-Ocean Climate System. W. K. M. Lau and D. E. Waliser, Eds., Praxis Publishing, 
Chichester, pp 436. 

Nakazawa, T. (1988), Tropical super clusters within intraseasonal variations over the western Pacific, J. 
Meteor. Soc. Japan, 66, 823-839. 

Nogues-Paegle, J., L. A. Byerle, and K. Mo, (2000) Intraseasonal modulation of South American summer 
precipitation. Mon. Wea. Rev., 128, 837–850. 

North, G.R., T.L. Bell, R.F. Cahalan, and F.J. Moeng, (1982) Sampling errors in the estimation of 
empirical orthogonal functions. Mon. Wea. Rev., 110, 699-706. 

Perez, C. L., A. M. Moore, J. Zavaly-Garay, and R. Kleeman (2005), A comparison of the influence of 



UNESCO – 
EOLS

S

SAMPLE
 C

HAPTERS

TROPICAL METEOROLOGY –  Intraseasonal Oscillation – Chidong Zhang 

©Encyclopedia of Life Support Systems (EOLSS) 
 

additive and multiplicative stochastic forcing on a coupled model of ENSO, J. Clim., 18, 5066 – 5085. 

Roundy, P. E., (2008) Analysis of convectively coupled Kelvin waves in the Indian Ocean MJO. J. 
Atmos. Sci., in Press. 

Roundy, P. E., and W. M. Frank, (2004) Effects of low-frequency wave interactions on intraseasonal 
oscillations. J. Atmos. Sci., 61, 3025-3040.  

Roundy, P. E., and G. N. Kiladis, (2007) Analysis of a reconstructed oceanic Kelvin wave dynamic 
height dataset for the period 1974-2005. J. Clim., 20, 4341-4355.  

Rui, H., and B. Wang, (1990v Development characteristics and dynamic structure of tropical 
intraseasonal convection anomalies. J. Atmos. Sci., 47, 357-379. 

Straub, K.H., Kiladis, G.N., (2003) Interactions between the boreal summer intraseasonal oscillation and 
higher-frequency tropical wave activity. Mon. Wea. Rev. 131, 945–960. 

Sui, C.-H., K.-M. Lau, Y. N. Takayabu, and D. A. Short (1997), Diurnal variations in tropical oceanic 
cumulus convection during TOGA COARE, J. Atmos. Sci., 54, 639 – 655.  

Takayabu, Y. N., (1994) Large-scale cloud disturbances associated with equatorial waves. Part II: 
Westward-propagating inertio-gravity waves. J. Meteor. Soc. Japan, 72, 451–465. 

Takayabu, Y.N., Iguchi, T., Kachi, M., Shibata, A., Kanzawa, H., (1999) Abrupt termination of the 
1997–98 El Niño in response to a Madden-Julian oscillation. Nature 402, 279–282. 

Tian, B., D. Waliser, E. Fetzer, B. Lambrigtsen, Y. Yung, and B. Wang (2006) Vertical moist 
thermodynamic structure and spatial–temporal evolution of the MJO in AIRS observations, Journal of 
the Atmospheric Sciences, 63, 2462–2485. 

Tian, B., Y. Yung, D. Waliser, T. Tyranowski, L. Kuai, E. Fetzer, and F. Irion (2007) Intraseasonal 
variations of the tropical total ozone and their connection to the Madden-Julian oscillation, Geophys. Res. 
Lett, 34, L08704, 2007, doi:10.1029/2007GL029471. 

Tung,W.-w., M.W. Moncrieff, and J. B. Gao, (2004) A systematic view of the multiscale tropical deep 
convective variability over the tropical western- Pacific warm pool. J. Climate, 17, 2736-2751. 

Vecchi, G.A., and N.A. Bond, (2004) The Madden-Julian Oscillation (MJO) and northern high latitude 
wintertime surface air temperatures. Geoph. Res. Lett., 31, L04104, doi:10.1029/2003GL018645. 

Vecchi, G. A., A. T. Wittenberg, and A. Rosati (2006) Reassessing the role of stochastic forcing in the 
1997-1998 El Niño Geophys. Res. Lett., 33, L01706, doi:10.1029/2005GL024738 

Vitart, F., S. Woolnough, M. A. Balmaseda and A.M. Tompkins (2007) Monthly Forecast of the 
Madden–Julian Oscillation Using a Coupled GCM. Mon. Wea. Rev. 135, 2700- 

Wang, B., (2005) Theory, 307-360, in Intraseasonal Variability of the Atmosphere-Ocean Climate 
System. W. K. M. Lau and D. E. Waliser, Eds., Praxis Publishing, Chichester, pp 436. 

Waliser, D.E., K.M. Lau, and J.H. Kim, (1999b) The influence of coupled sea surface temperatures on 
the Madden-Julian oscillation: A model perturbation experiment. J. Atmos. Sci., 56, 333-358. 

Waliser, D. E., R. Murtugudde, P. Strutton, J.-L. Li, (2005) Subseasonal Organization of Ocean 
Chlorophyll: Prospects for Prediction Based on the Madden-Julian Oscillation, Geoph. Res. Lett., 32, 
L23602, doi:10.1029/2005GL024300. 

Wheeler, M.C., and J.L. McBride., (2005) Australian-Indonesian monsoon, 125-168, in Intraseasonal 
Variability of the Atmosphere-Ocean Climate System. W. K. M. Lau and D. E. Waliser, Eds., Praxis 
Publishing, Chichester, pp 436. 

Wong, S., and A. E. Dessler (2007) Regulation of H2O and CO in tropical tropopause layer by the 
Madden-Julian oscillation. J. Geophys. Res., 112, D14305, doi:10.1029/2006JD007940 

Wu, X., L. Deng, X. Song, G. Vettoretti, W. R. Peltier, and G. J. Zhang, (2007) Impact of a modified 
convective scheme on the MJO and ENSO in a coupled climate model. Geophys. Res. Lett. 34, L16823, 
doi:10.1029/2007GL030637. 



UNESCO – 
EOLS

S

SAMPLE
 C

HAPTERS

TROPICAL METEOROLOGY –  Intraseasonal Oscillation – Chidong Zhang 

©Encyclopedia of Life Support Systems (EOLSS) 
 

Zhang, C. (2005) Madden-Julian Oscillation. Rev. of Geophysics, 43, RG2003, 
doi:10.1029/2004RG000158. 

Zhang, C, M. Dong, S. Gualdi, H. H. Hendon, E. D. Maloney, A. Marshall, K. R. Sperber, and W. Wang, 
(2006) Simulations of the Madden-Julian Oscillation in Four Pairs of Coupled and Uncoupled Global 
Models. Climate Dynamics, 27, 573-592. DOI: 10.1007/s00382-006-0148-2. 

Zhang, G. J., and M. Mu (2005), Simulations of the Madden-Julian oscillation in the NCAR CCM3 using 
a revised Zhang-McFarlane convection parameterization scheme, J. Clim., 18, 4046– 4064. 

Zhou, S., and A.J. Miller, (2005) The Interaction of the Madden-Julian Oscillation and the Arctic 
Oscillation. J. Climate, 18, 143-159. 

 
Biographical Sketch 
 
Chidong Zhang was born and raised in Beijing, China. After high school, he worked in a farm for two 
years, which offered him an irreplaceable experience. He then enrolled in Peking University and gained a 
BS in geophysics majoring in meteorology in 1982. He subsequently worked in then Satellite Center of 
the Chinese Meteorological Administration for a year before continued his education in University of 
Utah, where he received an MS in meteorology in 1985. He then entered the graduate school in The 
Pennsylvania State University and earned his PhD in meteorology in 1989. His PhD research topic was 
the dynamics of equatorial waves in the atmosphere. After a short experience as a Research Associate at 
Penn State, he was awarded with a NOAA Global Climate and Change Fellowship, which supported him 
as a postdoctoral visitor in the University of Washington for 1991 – 1992. He then stayed at the 
University of Washington as a Research Assistant Professor until 1997 when he moved to the University 
of Miami. He was a Research Associate Professor (1997 – 2000), Associate Professor (2000 – 2004), and 
Professor (2004 – present) in meteorology and physical oceanography at the University of Miami.  
Tropical meteorology and climate have been the main research interests of Chidong Zhang since graduate 
school. Topics related to the MJO, especially its interaction with the ocean and its influence on ENSO, 
have been his main research foci for years. His other research interests have been water vapor variability 
in the tropical troposphere, and the intertropical convergence zone (ITCZ) and its associated shallow 
meridional circulation. Recently, his research repertoire has expanded to the dynamics of the West 
African monsoon, aerosol effects on tropical precipitation, and vertical diabatic heating profiles in the 
tropics.  
Dr. Zhang is a member of the American Meteorological Society and the American Geophysical Union. 


