Weather Queries
Question and Answer published in the Nov-Dec 2005 issue of Weatherwise

Q.   What is the highest heat index ever recorded? Mark Reiswig, Lilburn, Georgia

Q.   A few years ago, you had a discussion of Heat Index and humidity in your column (the July/August and November/December 2002 issues), and I sent an example of a very high heat index associated with a humid day in the Desert Southwest.  On the afternoon of July 17, 2005, I noticed a truly remarkable combination of heat and humidity that occurred in Mexicali, situated on the border between Mexico and California.  Several times a temperature of 118oF and a dewpoint of 79oF were recorded.  This equates to a Heat Index of 141oF.  I can’t recall ever seeing a Heat Index over 140oF before, and I suspect this must be one of the highest Heat Indexes ever recorded for North America.  Jim Means, Alpine, California

A.  I checked the observation record for Mexicali, elevation 46 ft.  The temperature / dewpoint combination you mention occurred twice, at 3:45 and 5:51 p.m., local time.  I went to the Web site http://www.weatherimages.org/data/heatindex.html and entered 118oF for the air temperature and 79oF for the dewpoint in a Heat Index calculator.  The result was 142oF.  The calculation is based upon a polynomial approximation to values in a table published by Robert G. Steadman in 1984 in Journal of Applied Meteorology.  For extreme values such as these, lying outside the range of those listed in the table, the approximation is not very good.   Carl Schoen has recently suggested a simpler formula that is better behaved (Journal of Applied Meteorology, September  2005, pp. 1413-1420): 

         HI = T – {0.9971 e0.02086T [1 – e0.0455 (D-57.2)]}

where HI is the Heat Index, T is the air temperature and D is the dewpoint, all in degrees Fahrenheit.  Given the values T=118 and D=79, the formula yields HI=137.

It matters little which formula is better.  One can easily find the words “heat stroke imminent” in connection with any heat index over 130oF.  If the association is valid, then why weren’t there news reports of fatalities due to heat stress in Mexicali, a sizeable city of  nearly 750,000?  I could find none on the Web.  Or perhaps the temperature/dewpoint report was inaccurate.  Because this heat index is the highest I have encountered, and rivals values that allegedly occur in the Mideast around the Red Sea, Persian Gulf, and Gulf of Aden, I decided to investigate further.

I don’t doubt the temperature reading.  Needles, CA, elevation 991 ft, set an all-time record maximum temperature of 125o on the afternoon of July 17.  At Imperial, California, 56 ft below sea level and less than 20 miles from Mexicali, the temperature reached at least 118o.  

The accuracy of the Mexicali dewpoint is less certain.  Yuma, Arizona, about 60 miles east of Mexicali, elevation 213 ft, recorded an afternoon dewpoint of  66oF on July 17.  At Imperial, the dewpoint reached 59o, but on July 18, it rose to 68o.  Though the dewpoint in Mexicali was 8-10oF higher than at locations north of the Mexican border on both July 17 and 18, Mexicali lies closer to a source of very warm water: the northern end of the Gulf of California, only 60 miles away, where satellite measurements indicated water temperatures in the upper 80s.  This would support surface dewpoints in the 80s along the shoreline.

Even if the Mexicali dewpoint were 8-10o too high, the corresponding Heat Index would still be extreme for North America.  I’d be interested to hear from readers aware of any similar, well-documented extremes.
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