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L Lol 4 e In mid-August 2000, drought conditions over most of
“ar o4 g = ) v 27 : i -y For Dallas, on average, the differences in the urban and Texas ranged from abnormally dry to extreme, with
Rural Station - rural areas were similar between 2000 and 2006, with the ienci i
Urban site - Dallas Hinton (C401) Rural site — Cleburne (C77) ; Urban site — Houston Regional Office (C81)  Rural site — Conroe (C65/C78) average difference 0.3° smaller in 2000, The avorage ﬁ":;‘;’s‘:‘;ffge:‘;:;‘l‘;if L d'fx:‘gg::t’ ;:)'ageclz:g;;::‘s
Houston stations variability was similar between the two years. were much worse, with the mid-section of the United
States, including Dallas, experiencing drought conditions
Houston had the same average Turban — Trural running from abnormally dry to exceptional. Houston
. ) Houston: 2000-2006 . . . . g
wourty aver::elzs{e :“:)Deor;z'gtrrees oy staton Tuom - Trs by yoar Hourly avoraged temporaturos by station T« Trae DY yoar temperature difference in 2000 and 2006, but had more however, was spared drought conditions at this time.
Dallas Hinton - Cleburne Houston Regional Office - Conroe variability in 2000. The standard deviation for Turban —
. /}/},, Houston N""{i‘” oustonRegion! Trural temperature differences in 2000 was 1.0 ° C vs

f/ A i ay O P 0.77 ° C in 2006.
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00 2003 S 1 combined 7 summers yielded a wind
%2004 \ —K-2004 : i pattern representing a Gulf breeze.
2005 \ -y | —-2005 H i Houston had more i of Gulf
2006 /v 0 ARy 2006 i ) breeze activity in 2000, as shown in the
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, plots for this cluster between 2000 (b) and
ao ETUHHHHH il Hﬂﬂﬂm 2006 (c).

Time series of hourly-averaged surface temperatures for Turban — Trural for each of the 7 years analyzed, and the Time series of hourly-averaged surface temperatures for Turban — Trural for each of the 7 years analyzed, and the
10 stations in Dallas that were in operation throughout average for all years. Note that the year 2000 had the 8 stations in Houston that were in operation throughout average for all years. Some years, on average, have a
the summers of 2000 — 2006. All data between 1 June smallest daytime Tyrban — Trural difference and 2002 & the summers of 2000 — 2006. All data between 1 June change in sign in Turban — Trural in the afternoon. It is
and 30 September of each year are included, regardless 2003 had the largest daytime Tyrban — Trural difference. and 30 September of each year are included, regardless suspected that these years had more sea breeze activity,
of weather conditions. The timing of the diurnal cycle of of weather conditions. Note the difference in the diurnal and therefore more extensive cooling of the downtown
the temperatures is uniform among the stations. Dallas cycle pattern between Clute (C11) and the rest of the stations than during other years. 2000 had the largest
Hinton (C401) was consistently warmer than all other stations. Clute is closer to the Gulf coast, so the diurnal Turban — Trural temperature difference of all the years at v
stations. Cleburne (C77) was consistently coolest at cycle of the temperature is modified by the station’s 0500 LST. 2000 caused higher surface temperatures, which then . LT '}
night. proximity to the water. Houston NW (C26) is to the

N A p enhanced the land/water temperature difference that
northwest of the city, and is not an urban station, but was raseseTe e enenan e s

SW W ZM %W ﬂ(m 7W ( %ﬂq ) consistently warmer in the afternoon due to the cooling drives the sea brecze. == =

effect of the sea breeze on the urban/metropolitan
Strongest nighttime UHI (midnight to 0600 LST): 2005 e Town 200 through 2008 i The Iysis is 1i d by the fact that
ke b U (i hatolD60 VDSR2l st Gatame there is no true “d3wntown” .Houston station, and many
Strongest daytime UHI (1000 — 1800 LST): 2002 o A (T e " el > It
Weakest daytime UHI (1000 — 1800 LST): 2000 In the metrop area are in parks.

Dalls Average Tempertures 2000 and 2006 Houston Average Temperatures - 2000 and 006

There was very little difference in the average B
temperatures for Dallas between 2000 and 2006. . ‘(’“\‘
Houston temperatures were cooler throughout all hours & =
in 2006 compared to 2000. The drought conditions in i Ve mde
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et tess TEXAQS 15 AUG 2006 TOPAZ Mixed Layer Heights Both Dallas and Houston, Texas have comprehensive networks of surface meteorology and chemistry
The average maximum Turban — Trural temperature O wp e e . et BT Houston vs Dallas UHI sensors. The similarities of the networks and lack of terrain in Dallas and Houston allow for the
difference of ~2.0° occurred at 0600 LST. N 08 1 ta 13 20 2 o1 -owasuTC Averaged over 2000-2006 summers comparison of their urban heat islands (UHI). The Dallas UHI, unperturbed by thermal flows driven by
A s the land/sea temperature difference, is a well-defined phenomenon over the summers of 2000-2006.
{7 a T Including all weather conditions, the average nighttime Tyrban — Trural temperature difference was
between 1.5° and 2.0° C and the average daytime difference was ~ 1.0° C. Analysis of Houston
temperature data, however, revealed a different picture due to the bay and gulf breezes. While the
Houston UHI was a distinct phenomenon, even when including all weather conditions, the bay or gulf
s ﬂ %ﬂq breeze modified the Houston UHI by cooling the city. Average nighttime Turban — Trural temperature
W W W ; differences in Houston were between 1.75° and 2.75° C. However, during the day, the rural areas to the
Strongest nighttime UHI (midnight to 0600 LST): 2005 ol - A B b north and west of the city were often warmer than the downtown area during afternoon hours as a result
Weakest nighttime UHI (midnight to 0600 LST): 2001 2 207 208 209 30 304 302 303 of the sea breeze. Averaging the Houston Tyrban — Trural temperature differences over the summers of
Strongest daytime UHI (1000 — 1800 LST): 2004 ¥ 2 Latitudo (dog) BL Heights A Surface Temp 2000-2006 indicated a very small urban-rural temperature difference between 1400 to 1600 LST. In
Turtan - Trest 2000 through 2006 ‘Weakest daytime UHI (1000 — 1800 LST): 2005 ! - 012345678 91011121314151617181920212223 some individual years, such as 2000, 2003, 2005 and 2006, the urban areas were actually cooler than the
Houston Regionl Offc - onros ! Time (LST) rural areas, on average, in the mid-afternoon. These years had more bay breeze/gulf breeze activity to

PN On average, Houston Regional Office was 1.1° C warmer than n 2) Mixed layer heights calculated from TOPAZ cool the urban area.
ot \ Conroe. I

On average, Dallas Hinton was 1.4° C warmer than Cleburne.

The average minimum Tyrban — Trural temperature
difference of 0.9° occurred at 1700 LST. &.,:a.g
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> backscatter data (15 August 2006). Note the highest

The average maximum Turban — Trural temperature mixed layer heights are directly over the Houston
/ difference was 2.2° C at 0500 LST. 15 August 2006 downtown area (leg AB). b) Time series of the mixed
§ 5 ugus

0\’

“ | Houston ReglonalOffca - Canros layer heights for leg AB (pink squares). Surface
. S , — The average minimum Turban — Traral temperature < temperatures from.stations close_to the t}ight track are W Mé
T 51 difference was 0.06° C at 1500 LST. wom (O R (e (i), ©) NI S OF i = Incorporate vertical sounding data.
ot | Trural for 15 August 2006 shows that TOPAZ measured q q n
o . [ S S L L N Incorporate cluster analysis of the winds to cull out wind
For Houston, a station’s proximity to water can have more of m st the enhanced mixed layer heights over the city after the atterns to categorize days for further UHI analysis
an impact on temperature than the urban/rural difference, s .. peak in the UHI for this day. The sea breeze caused the 1 g ¥ SRS
iminaiohof i

m A A me Evaluate what, if any, of the UHI characteristics
particularly during the daytime. T byebeess urban station to become cooler than the rural station. contribute’to ozgll’le e
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