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Fig. 1. Mean vertically inte-
gratled vapor fluxes (kg m™ ON
sec” ) calculated from
twice-daily Eta model

analysis fields (32 km reso- [ 1 \

lution) for July 2002. The

white solid lines define the
polygonal boundary used to 1onf
estimate the vapor flux di-

Vertically integrated water vapor flux — July 2002
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vergence 1n the Intra-
Americas Sea (IAS).

Fig. 2. Mean vertically inte-
grated vapor fluxes (kg m™
sec) calculated from NCEP/
NCAR daily global reanaly-
s1s (2.5° resolution) for July
2002. The white solid lines
define the Gulf of Mexico
and Caribbean Sea bounda-
ries (same as in Hastenrath
1966) used to estimate vapor
flux divergence 1n those re-
g10ns .

Fig. 3. Comparison of the 1980-
1993 seasonal cycle of moisture
flux divergence from NCEP/NCAR
global reanalysis (thick solid) and
E-P climatologies from ECMWF
reanalysis ERA1S5 (thin solid),
Southampton Unconstrained (thin
dashed joining open circles), South-
ampton Constrained (thin dashed),
and NCEP/NCAR reanalysis (thin

solid joining open triangles).
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Fig. 4. Comparison of the 1980-
1993 precipitation climatologies
based on CMAP (data-and-
model) fields (thick solid),
ECMWEF reanalysis ERA1S (thin
solid), Southampton (thin
dashed), and NCEP/NCAR global
reanalysis (thin solid joining open
triangles).

Abstract

The region of the Atlantic basin comprised of the Gulf of Mexico and the
Caribbean Sea 1s known as the Intra-America Sea (IAS). In the IAS 1s found
the second largest warm pool 1n the world that develops in the late spring
and covers the entire IAS from August through October. The interannual
changes of the warm pool size are quite significant and thus may affect the
amount of moisture ito the US. Understanding this 1ssue 1s essential for
improving summer climate predictability over the land regions surrounding
the IAS.

We estimate discrepancies in moisture flux divergence in the IAS calculated
using sounding observations, the NCEP Eta high-resolution regional analy-
s1s (Fig. 2), and the NCEP/NCAR coarse-resolution global reanalysis (Fig.
3). The main purpose of this exercise 1s to quantify the uncertainties in the
global reanalysis when i1t 1s used to calculate annual and interannual variabil-
ity of moisture flux divergence in the region. The uncertainties due to the
design of the boundary of the area, mathematical algorithms, and spatial and
temporal resolutions are quantified. The results show that the NCEP/NCAR
reanalysis, with its global coverage and long-term record, can be used to
provide us the best estimate of short climate variability of moisture flux di-
vergence available to date over a much longer period than for Eta.

The moisture flux divergence in the IAS 1s estimated using the global
NCEP/NCAR reanalysis for 1960-2003 and 1ts seasonal cycle 1s compared
with direct estimates of evaporation minus precipitation from climatologies
(Figs. 3, 4). We also calculate the inflow and outflow of moisture through
the IAS eastern, northern and western boundaries (Figs. 5, 6) and show how

interannual variability of these fluxes relates to global precipitation (Fig. 7)
and SST (Fig. 8).

Goal:

« Investigate the role of warm pool of the Intra-Americas Sea
(IAS) 1in supplying moisture that feeds warm season precipita-
tion over North America.

Main Dataset:

« NCEP/NCAR global reanalysis on a 2.5° grid (Fig. 2) for 1960-2003.

Results:

« The NCEP/NCAR global reanalysis can be used to study the seasonal and
interannual variability of the moisture flux divergence in the IAS.

» The IAS moisture divergence from NCEP/NCAR reanalysis compares well
with E-P from ECMWF ERA1S5 reanalysis and Southampton uncon-
strained product (Fig. 3).

 There are large uncertainties, however, 1n estimating the water vapor
budget directly using E and P (Figs. 3, 4).

 Generally moisture fluxes are divergent (E exceeds P) indicating that the
IAS 1s a moisture source (Fig. 3).

 There 1s large seasonal and interannual variability in the moisture fluxes
through the eastern, northern and western IAS boundaries (Figs. 5, 6).

 The fluxes through the eastern and western IAS boundaries are related to
ENSO and its Atlantic extension (Figs. 7, 8, upper and lower panels).

 The northern moisture flux into the US 1s correlated with rainfall over a
wide region of the central/eastern US and with SST over the Gulf of Mex-
ico and off the west coast of North America (Figs. 7, 8, middle panels).
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Fig. 5. Map of the IAS region show-
ing the division of the IAS boundary
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into three smaller boundaries: eastern

(blue), northern (red) and western
(green), that are used to estimate
monthly moisture fluxes.

Fig. 6. Seasonal cycle of the mois-
ture fluxes in g sec™ (positive out-
ward) through the IAS eastern
(upper panel), northern (middle
panel) and western (lower panel)
boundaries from NCEP/NCAR re-
analysis for 1960-2003. The thick
dashed lines indicate the +2 stan-
dard deviation range of interannual
variability and the thin dashed lines
indicate the maximum-minimum
range of variability.

Fig. 7. Correlation of anomalies of
moisture fluxes through the IAS
castern (upper panel), northern
(middle panel), and western
(bottom panel) boundaries and
CMAP monthly precipitation for
1979-2003. The contours indicate

the 95% significance level.

Fig. 8. As in Fig. 7, correlation of
the anomalies of the moisture
fluxes through the three IAS
boundaries, but with monthly SST
anomalies for 1979-2003.
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