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1. INTRODUCTION N . R .
The Atmospheric Infrared Sounder (AIRS) mounted on Aqua space craft measures vertical Jet Propulsion Laboratory, California Institute of Technology, Pasadena, CA 1 g
rofiles of air temperature and humidity using both microwaves and infrared irradiance (Pagano et i ) .
gl. 2003; Lambrigtpsen and Lee 2003; stskin?i et al. 2003; Autmann et al. 2003). The A(le?' Tevel The spatial pattern of PCL for both below and above 500mb match —= Figure 10. EOF of PCS for moisture below (lft) and above (right) 500mb
Il data that provide gridded values of 1° latitude by 1° longitude for the highest temporal ~ Closely. This suggests that abundant moisture over the southern hemispheric < I I
resolution of twice per day became available recently (Granger et al. 2005). This level 11l data  tropical ocean is decreasing while these over the northern hemisphere is | {
were derived from the level 11 Version 4.0 AIRS retrieval algorithm (Fetzer et al 2005; Ye et al.  increasing starting in early February both below and above 500mb (Figure | g4 .
2005). 2). One major difference between the two layers are found in the western e | J". Figure 5. Time series of PC3 for below (blue)
This study uses this level 111 AIRS moisture profile data to reveal geographical correspondences ~ South Pacific Ocean, around 20°S extending from east coast of Australiato  * | [ and above (green) 500mb
of atmospheric moisture content between the lower and upper troposphere. about 150°W. In this region, the moisture in more abundant in the lower A (S
troposphere than the upper, thus more significant seasonal variations of i L A 4
2. METHODS _moistun_e exi_st in (he lower troposr_)here. A similar pattern to this (mim_)r ] Y '
. image) is evident in the North Pacific Ocean where the lower atmospheric \ . . .
The daily gridded AIRS atmospheric specific humidity over world oceans between 50°S to  moisture also seems to have stronger seasonal variations. This may be T IR Figure 11. EOF of PCS for moisture below (left) and above (right) 500mb
50°N are used to derive three-day averages of vertical integrated moisture content for the two air ~ related to the fact that moisture is discharged into these areas constantly
columns: 1000mb-500mb (100mb, 925mb, 850mb, 700mb, 600mb, 500mb) and 500mb-100mb  throughout the year from land areas over upper troposphere.  This .
(400mb, 300mb, 250mb,200mb, 150mb, 100mb) for the six months of January to June 2005. The  phenomenon can be seen from daily moisture changes. Over the equatorial 4. Conclusions
vertical integration of water vapor is based on the following equation: W= j'Pz *Ap, / regions of eastern Pacific between 150°W-120°W, upper tropospheric This study analyzed connections of moisture content
- P 0 Pi /g moisture seems to have a stronger seasonal variation as shown in Figure 2. between the lower and upper troposphere over global
then singular value decomposition analysis (SVD) is performed to identify the teleconnections Pattern 2 shows intraseasonal variations overlaid with a sesonal middle-latitude and tropical oceans for the time period
among grids between these two atmospheric layers. Thus the two fields analyzed in SVD are the ~ variation that peaked in early April (Figure 3). On daily scales, PC2 for of 6 month in 2005 using AIRS’s level Il data set. It
moisture field below 500mb and the moisture field above 500mb. The time series of the resulting  lower tropospheric (blue) moisture has slightly different values compared to is interesting to see that the dominant seasonal and
major SVD patterns are used to reveal the dominant mode of temporal variations ranging from  the upper troposphere (green). The major activities described by this pattern intraseasonal variation patterns C°"95P°_"d well
daily to seasonal time scales. are over the eastern equatorial Pacific, the equatorial Atlantic Ocean, and the between lower and upper troposphere with stronger
southern Indian Ocean (Figure 4). Variation of this pattern seems to be  Figure 6. EOFs of PC3 for moisture field below (left) and above (right) 500mb variability over the lower troposphere. As the variance
3. RESULTS stronger over lower troposphere in most areas. However, in the area over of pattern decreases, poorer correspondence starts to

Six major patterns produced by SVD are analyzed. They explained about 46.8% of total
variance of the two moisture fields below and above 500mb.

The time series of pattern 1 shows a strong seasonal pattern of variation: the value peaks in
early February and decreases gradually for the remaining 5 month (Figure 1). The PC1 for both
below and above 500mb match closely.
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Figure 2. EOF of PC1 on moisture below (left) and above (right) 500mb

the northern coast of Australia, and coast of southern Africa, the variations
seems to be more noticeable on upper troposphere.
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Figure 3. Time series of PC2
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Figure 4. EOF of PC2 for moisture below (left) and above (right) 500mb.

Pattern three shows an intraseasonal variation of about 50 days with
a stronger cycle occurring over February and March (Figure 5). The pattern
reveals sandwiched off-phase moisture changes over the middle and tropical
Pacific Oceans. Activities seem to be of similar strengths between lower and
upper troposphere, except over the western equatorial ocean where upper
troposphere has a stronger variation amplitude (Figure 6).
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show in some areas.

This study suggests that an universal moisture
profile over oceans is in general a good assumption.
Exceptions occur over certain geographical regions
near to a landmass, where moisture profiles may be
modified.
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