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Tropical belt metrics: details Tropical belt and jet timeseries

Tropical width trends

* Trends in the tropical width from 1979 - 2009 are shown below, broken up by hemi-

sphere (and total)

* Trends in ERA-interim, ERA-40, not shown, because they don’t cover 1979-2009

- Uncertainties in “Mean” trends always smaller than for “Max" for a given metric type
-> Implies better ability to detect change in these types of metrics

- Relative threshold metrics have smaller trends than absolute

Abstract

Recent evidence suggests that changes have occurred in the position of
the “tropical belt” as defined by various aspects of the Hadley cell, jets, and
tropopause height. Previously published observational estimates of tropical
widening cover a wide range from around 0.2 — 3 degrees per decade, and

* Reanalysis data from NCEP/NCAR (R1), NCEP CFSR, ERA-40, ERA-interim, and JRA
 OLR from datasets used in Hu and Fu, 2007, and from NCEP interpolated OLR dataset

(http://www.esrl.noaa.gov/psd/data/gridded/data.interp_OLR.html)

- Latitudes calculated for each hemisphere on zonal-mean, monthly-mean fields
- Tropopause from 6-hourly model level temperatures, before monthly average

* Timeseries from 1979 - 2009 are shown below

- For tropopause height and OLR, trends are larger using subjective threshold metrics,
compared to other types of metrics (see discussion below).

* As expected, metrics based on the mean contain less noise than those based on

simple extrema.
* For a given type of metric,good agreement is found among the reanalyses, with some
notable exceptions:
- y,,= 0:Edge latitudes are upwards to ~5° different in NH
- P-E=0: Good agreement in NH, not in SH. Discontinuity in JRA in 1986 due to
SSM-I PW introduction.

there is some indication that these rates of tropical expansion are greater
than those predicted by climate models. In this presentation, we investigate
the extent to which the differences among tropical widening estimates can
be attributed to the different methodologies for tropical edge definition and
different datasets. We consider both previously published and new objec-
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« Although conceptually simple, tropical edge definitions based on absolute subjective
threshold values have several potential drawbacks:
1. Widening trends will be induced if large-scale trends exist in the physical
qguantity of interest (e.g., tropopause height, OLR).
2. Similarly, absolute edge latitude is a function of the global mean value, so
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Figure 3. Tropical belt and jet timeseries from different reanalyses and satellite OLR data

Tropical edge identification methodologies sets

Constrained to grid
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been used in the literature (see figure legend and text for descriptions).



