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1. Introduction

The Wet-Bulb-Globe Temperature (WBGT) is used extensively by the US military
(and others) to provide guidance for work and rest periods as well as water intake
by Soldiers in a hot environment. In an effort to validate a predictive WBGT
algorithm within a heat-stress-guidance application, WBGT-data measurements
were performed at Eglin Air Force Base (AFB), Florida, in August 2014. A recent
paper (Sauter 2013) provides details of the heat-stress-guidance application and the
role of the WBGT. This report includes an overview of the instrumentation and site,
the actual data, and a brief analysis of the data. The primary intent is to make the
data available (an Excel spreadsheet of the data is available upon request).

2. Instrumentation and Site Overview

The WBGT consists of 3 separate temperature components (Sauter 2013):
« Ambient dry-bulb temperature (Tq)
« Natural wet-bulb temperature (Tw)
« Black-globe temperature (Tg)

These values are typically measured directly as with the 3M QUESTemp® QT32
sensor (Fig. 1) or the Sigma Products tactical WBGT kit (Fig. 2).

Fig. 1 3M QUESTemp® 32 Sensor
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Fig. 2 Sigma Products tactical WBGT kit

In the case of the Kestrel 4400 Heat Stress Tracker (Fig. 3), the natural wet-bulb
component of the WBGT is computed as a function of the measured ambient
temperature and humidity values.
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Fig. 3 Kestrel 4400 Heat Stress Tracker

One each of the QT32, Sigma, and Kestrel sensors was used simultaneously in the
data-collection process. Two each of the Sigma Products kits and the Kestrel 4400
meters were available and were interchanged approximately halfway through the
data-collection period.



Data collection was conducted at Eglin AFB in a grassy and somewhat open area
(Fig. 4). August was chosen in order to collect data in a hot and humid environment
that lends itself to relatively high WBGT values and conditions favorable for heat-
stress injuries. As the QT32 instrument is not designed to be exposed to
precipitation, there are no observations for rainy conditions. Readings were
generally taken every 30 min between mid-morning and late afternoon. A sampling
duration of 60 s was chosen. The Kestrel 4400 sensor is able to automatically take
samples every 2 s over the minute period and then display the average WBGT
component values. For the Sigma WBGT kit and the QT32 sensor, the readings
were taken immediately after the Kestrel readings were initiated and then again
immediately after they were concluded. These values were then simply summed
and halved to provide the average.

Fig. 4 Eglin AFB’s WBGT data-collection site

3. Data Analysis

Although not intended to be a complete and detailed analysis of the data, the
following observations have been made regarding the measurements from the
various instruments, some of which belonged to the US Army Research Laboratory
(ARL) and some to the 96" Weather Flight.

1) Compared to the QT32 and Sigma instruments, the Kestrel 4400 Heat Stress
Meter’s derived Tw values are too high (4—6 °F or more) under conditions
with significant, direct solar load on the instrument. The Nielsen—Kellerman
Co. (manufacturer of the Kestrels) was contacted regarding this bias (Sauter



2014a) and modifications to the software that computes the Tw were made.
Subsequent measurements will be made once the updated sensor is
received.

2) Under conditions of high solar load and light wind speeds, the Sigma
Products Tq values typically exhibited an 8-10 °F warm bias as compared
to the QT32 and Kestrel devices (as well as to a National Weather Service
measuring site located less than a mile away). This information was
provided to a Sigma Products representative (Sauter 2014b). As a result, the
author was provided 2 additional tactical WBGT Kkits that were painted
white (one matte and the other glossy) instead of the dark green of the
original sensor. Limited follow-on measurements with the white sensors
indicated somewhat lower Tq readings, but still higher than expected.
Additional observations are anticipated later in 2015.

3) Although the relative-humidity (RH) value is not used by the QT32 sensor
in the computation of the WBGT, the value exhibits a significantly low bias
(20% or more) under hot and sunny conditions. It is believed that this is due
to the RH sensor being located inside the QT32 housing and not being
adequately ventilated. This was reported to a 3M (manufacturer of the
QUESTemp sensors) representative (Sauter 2014c) who concurred with the
finding.

While at Eglin AFB, several readings from a second QT32 sensor (property of the
96" Weather Flight) were compared to the ARL’s QT32 and provided nearly
identical results. The QT32 sensor readings are considered the baseline values.

4. Data

The raw data from the Eglin AFB site are included in the following tables. Tables
la—1c include the observations for Sigma sensor 1 and Kestrel sensor 2 while
Tables 2a—2b include Sigma sensor-2 and Kestrel sensor-1 observations. An Excel
spreadsheet of the data is available from the author upon request.



Table 1a WBGT and Meteorological Data for Quest, Sigma 1 (S1), and Kestrel 2 (K2) Sensors

SIGMA 1 QUEST KESTREL 2
Mon Day Hour Min Pressure Dry ~ NatWet Globe Dry NatWet Globe Dry  NatWet Globe Wind Cldamt Cldtype Obscuration QuestRH Kestrel RH VPS®RH S1WBGT Q WBGT K2 WBGT

GMT milibars degF  degF degF degF degF degF degF degF  degF mph tenths code®  code® % % % degF  degF  degF
8 11 16 22 10132 945 80 110 8.7 806 1115 878 86.4 111 35 3 2 0 51 73 87.5 87.6 915
8 11 16 5 10127 935 815 1135 90 812 1111 %P 847 1089 18 3 2 0 48 63 62 89.1 88.1 9%0.1
8 11 17 3% 10128 945 805 1105 91 808 1124  90.1 837 1132 23 3 2 2 41 58 87.9 88.1 9%0.2
8 11 18 15 10125 93 805 1125 901 807 1092 89.1 82 1069 34 5 2 0 46 60 56 88.2 87.3 87.7
8 11 18 5 10121 91 80 101 87 8L2 1015 889 833 1009 18 5 2 2 51 68 68 85.3 86.0 87.4
8 11 20 0 10112 95 8L5 126 @3 813 1173 925 84.6 113 43 2 2 0 42 53 54 91.9 89.7 9.1
8 11 20 30 1011 955 81 114 923 8l 107 923 82 1047 32 3 2 0 2 54 89.1 87.3 87.6
8§ 11 22 0 1011 9% 795 1065 923 807 1054 928 808 1027 17 4 2 1 40 51 51 86.5 86.8 86.4
g 11 22 30 101 93 78 106 914 799 1014 919 817 1033 14 4 2 2 42 55 85.1 85.4 87.0
8 12 14 20 10121 86 79 1015 86 788 1038 918 811 %6 03 5 4 1 60 61 84.2 84.3 85.3
8 12 15 0 10119 895 80 112 85 801 1104 921 858 1044 05 5 4 1 41 62 74 87.4 86.8 %0.2
8 12 15 30 10122 93 815 1195 86 8.3 1177 891 86 1139 12 6 4 1 38 64 9203 89.3 91.9
8 12 16 0 10119 9% 805 1185 896 8L3 1172 891 864 1182 22 7 4 1 35 64 70 89.6 89.3 93.0
8 12 16 30 10116 89 79 100 8.1 797 1005 864 82.8 93 11 8 5 1 53 72 84.2 84.5 86.5
8 12 17 0 1012 885 79 101 8.2 796 1011 864 82.2 93 12 9 5 2 53 71 70 84.4 84.6 86.0
8 12 17 30 10119 91 805 1055 872 805 1056 874 838 1038 2 9 5 1 52 70 86.6 86.2 88.2
8 12 18 0 10118 935 80 115 895 805 1134 891 85.1 113 2 8 5 1 43 64 64 88.4 88.0 91.1
8 12 18 30 10117 93 795 1065 884 801 1074 898 84 107.8 2 8 3 1 47 62 86.3 86.4 89.3
8 12 19 0 10111 95 805 1178 909 806 1176 912 858 1161 27 5 5 0 42 59 62 89.6 89.0 2.4
8 12 19 30 10108 963 80 116 91 81 1168 921 846 1144 28 4 5 0 4 56 88.8 89.2 91.3
8 12 20 0 10102 9.3 80 1138 9.7 808 113 91 84 1116 27 5 5 0 4 58 59 88.3 88.2 %0.2
8 12 20 30 10102 935 79 1105 9.1 804 1114 909 846 1119 2 7 5 1 40 59 86.8 87.6 920.7
8§ 12 22 0 10105 943 808 113 %5 8L3 114 918 855 1132 27 6 5 0 43 59 62 88.6 83.8 917
8 13 14 30 10128 823 763 895 8L2 7.1 897 824 76.8 876 07 6 5 2 71 76 795 80.0 795
8 13 15 0 10129 86 78 1083 8.2 791 1105 828 829 1089 21 5 5 1 49 75 79 84.9 85.9 88.1
8 13 15 30 10128 @ 82 123 86 815 1191 889 855 1114 05 4 5 0 38 64 91.2 89.7 91.0
8 13 16 0 10127 9 805 1215 90 815 1218 914 838 1132 01 3 5 0 39 53 66 9203 9204 9204
8 13 16 30 10128 978 845 1255 931 841l 1231 941 892 1215 16 3 2 0 3B 59 9.0 9.8 9.2
8 13 17 0 10127 995 848 125 936 841 1224 945 885 1159 24 3 2 0 39 58 66 9.3 2.7 9.6
8 13 17 30 10124 9.5 828 1185 %5 825 1154 923 865 1146 19 3 2 0 40 61 91.3 9%0.1 2.7
8 13 18 0 10123 973 838 117 %3 834 1156 919 864 1137 22 3 2 0 44 61 66 91.8 920.7 2.4
8 13 18 30 1012 97 828 1188 928 827 1169 932 871 1164 25 3 2 0 43 59 914 9.6 9.6
8 13 19 7 10113 98 828 1153 929 829 1162 925 864 1164 28 3 2 0 44 59 66 %208 9.6 9.0
8 13 19 30 10114 98 823 1153 933 828 1179 946 874 1117 25 3 2 0 41 56 90.5 9.9 9%.2
8 13 20 0 10111 9 8l5 1088 916 82 109.7 921 847 1103 29 3 2 1 46 59 66 88.3 88.5 9.6
8 13 20 30 10107 9.5 825 1148 %23 828 1155 932 853 1072 18 2 2 0 46 59 904 9%0.3 905

Notes: All observations were taken at 30.49° N, 86.52° W (Eglin AFB). Local time = GMT -5 h.
#0 = none; 1 = stratocumulus; 2 = cumulus; 3 = altostratus/altocumulus; 5 = thin cirrus; 6 = thick cirrus; 7 = precipitation.
b 0 = sun not obscured; 1 = sun partially obscured; 2 = sun obscured.

¢ National Weather Service observation site at the Northwest Florida Regional Airport (Valparaiso), less than 1 mile south—-southwest of the WBGT observation site.



Table 1b WBGT and Meteorological Data for Quest, Sigma 1 (S1), and Kestrel 2 (K2) Sensors

SIGMA 1 QUEST KESTREL 2
Mon Day Hour Min Pressure Dry ~NatWet Globe Dry NatWet Globe Dry  NatWet Globe Wind Cldamt Cldtype Obscuration Quest RH Kestrel RH VPS®RH S1WBGT Q WBGT K2 WBGT

GMT milibars  degF  degF degF degF degF  degF degF  degF  degF mph tenths code®  code’ % % % deg F degF  degF
8 13 21 0 10108 9.8 798 101 898 808 1007 896 84 106.3 2.7 4 2 2 49 65 62 85.1 85.7 89.0
8 13 21 30 10107 943 805 1115 916 814 1125 923 855 1134 33 3 2 0 44 58 88.1 88.6 91.8
8 14 14 0 1041 8 728 1038 84 732 104 831 763 1049 29 2 5 0 39 55 55 80.2 80.4 82.7
8 14 14 30 10142 885 735 1065 8.6 746 1079 86.2 779 1074 28 2 5 0 35 50 816 824 84.6
8 14 15 0 10142 895 738 108 8.8 746 1078 86.7 786 1087 24 3 5 0 34 51 52 82.2 82.5 85.4
8 14 15 30 10143 933 748 1135 89 756 1139 883 799 1137 21 3 5 0 31 48 84.4 84.6 87.5
8 14 16 0 10144 948 7 1165 912 717 1162 93 799 1099 07 5 4 1 32 42 52 86.7 86.8 87.2
8 14 16 30 10141 92 763 1065 8.1 765 1091 88 804 1126 58 7 5 1 37 52 83.9 84.3 87.6
8 14 17 0 10137 95 778 1113 903 779 1132 90 815 1117 27 8 4 1 37 51 55 86.2 86.2 88.4
8 14 17 30 10133 9%3 793 118 925 795 1173 932 844 1157 22 7 4 1 37 50 88.7 88.4 915
8 14 18 0 10128 93 803 126 934 801 1244 927 84 1188 35 4 4 0 34 48 54 91.3 %03 91.8
8 14 18 30 10126 97 793 1123 2 798 1129 916 829 1132 25 4 2 1 38 53 87.7 87.6 89.8
8 14 19 0 10123 % 775 1105 913 788 1091 898 82 113 31 4 2 1 39 54 57 85.8 86.1 89.0
8 14 19 30 1017 998 813 1188 % 819 1211 937 8.4 1202 23 3 2 0 38 53 90.7 91.0 93.9
8 14 20 0 10117 1008 80.8 1228 947 815 12834 % 86 1216 2 3 2 0 3 49 56 91.2 91.2 9.0
8 14 20 30 1011 99 798 119 %4 81 1192 948 84 1153 14 4 2 0 34 48 89.6 9.0 91.3
8 14 22 0 10113 9% 788 1155 929 799 1162 927 828 1148 22 4 2 0 34 49 56 87.9 88.5 90.2
8 14 21 30 10112 9% 80 1145 932 809 115 925 837 1139 25 3 2 0 37 53 88.5 89.0 9.6
8 14 22 0 10112 95 783 1103 914 795 1113 896 822 1132 4 3 2 0 39 55 56 86.2 87.1 89.1
8 14 22 30 10111 91 785 1075 903 796 1072 91 824 1071 18 2 3 0 43 56 85.6 86.2 88.2
8 15 14 0 10141 6888 735 105 842 741 1051 838 777 1036 19 4 4 1 45 57 51 813 813 835
8 15 14 30 10143 % 74 112 868 752 1139 874 797 1116 22 5 4 0 34 50 835 84.1 86.9
8 15 15 0 10143 935 758 1165 885 77 1174 914 801 1087 02 4 5 1 31 42 49 85.7 86.2 87.0
8 15 15 30 10143 943 745 1155 887 755 1153 878 784 1148 32 5 5 0 3 45 84.7 84.8 86.6
8 15 16 0 10142 98 748 1145 89 758 1121 889 786 1094 18 5 5 1 35 47 44 84.6 84.4 85.8
8 15 16 30 10138 % 76 116 904 767 1169 89.2 802 1143 32 4 5 0 3 47 85.8 86.1 87.9
8 15 17 0 10133 943 76 1143 911 769 1154 896 802 1175 39 4 5 0 34 46 43 85.5 86.0 88.6
8 15 18 0 10128 % 758 107 911 774 1065 905 788 1044 2 4 2 2 36 49 48 83.9 84.6 85.1
8 15 18 30 10125 100 793 120 946 797 1204 948 849 1227 26 3 2 0 3 45 89.5 89.3 935
8 15 19 0 10125 100 788 120 948 795 1221 943 84 1234 3 4 2 0 31 44 49 89.2 89.6 92.9
8 15 19 30 10125 948 768 107 918 777 1086 925 81 1114 3 3 2 1 36 46 84.6 85.3 88.2
8 15 2 0 10123 9%3 775 111 921 782 1119 918 819 1137 41 2 2 0 36 49 51 86.0 86.3 89.3
8 15 20 30 10122 945 768 110 914 78 1107 916 808 1108 36 2 4 0 37 48 85.2 85.9 87.9
8 15 21 0 10121 948 775 112 916 786 1123 918 822 1132 37 3 4 0 38 50 51 86.1 86.6 89.4
8 15 21 30 10121 933 775 1105 911 789 1114 914 819 1107 29 3 4 0 38 51 85.7 86.6 88.6
8 15 2 0 1012 905 76 1053 895  77.3 1065 892 797 1074 35 4 4 1 40 52 52 833 84.4 86.2

Notes: All observations were taken at 30.49° N, 86.52° W (Eglin AFB). Local time = GMT -5 h.
0 =none; 1 = stratocumulus; 2 = cumulus; 3 = altostratus/altocumulus; 5 = thin cirrus; 6 = thick cirrus; 7 = precipitation.
b 0 = sun not obscured; 1 = sun partially obscured; 2 = sun obscured.

¢ National Weather Service observation site at the Northwest Florida Regional Airport (Valparaiso), less than 1 mile south—-southwest of the WBGT observation site.



Table 1c WBGT and Meteorological Data for Quest, Sigma 1 (S1), and Kestrel 2 (K2) Sensors

SIGMA 1 QUEST KESTREL 2
Mon Day Hour Min Pressure Dry  NatWet Globe Dry NatWet Globe Dry  NatWet Globe Wind Cldamt Cldtype Obscuration Quest RH Kestrel RH VPS®RH S1WBGT Q WBGT K2 WBGT

GMT millibars degF degF degF degF degF degF degF  degF  degF mph tenths code® code® % % % deg F deg F deg F
8 15 22 30 10119 90 758 1045 895 7 105.6 88 79.2 1065 54 3 4 1 42 53 83.0 84.0 855
8 16 15 30 10154 958 785 1233 931 792 1204 993 84.9 1157 13 2 2 0 31 40 89.2 88.8 925
8 16 16 0 10153 965 783 1173 926 795 1196 934 84.2 1222 22 4 2 0 33 44 87.9 88.8 92.7
8 16 16 35 10153 99 815 1223 949 816 1223 954 85.8 1207 22 5 2 0 30 47 91.4 91.1 93.7
8 16 17 0 10153 948 80.3 1113 922 81 1101 923 82.9 1083 24 6 2 1 39 54 59 88.0 87.9 88.9
8 16 17 30 10149 903 785 1033 90.3 797 1015 89.2 82.6 109 26 6 2 2 40 60 84.6 85.1 88.5
8 16 18 0 10148 958 818 116 93.2 815 1145 928 84.9 1135 38 6 2 1 40 56 59 90.0 89.3 91.4
8 16 18 30 10146 965 81 109.3  92.7 814 1121 932 84.2 108.7 3.2 6 2 2 46 54 88.2 88.7 90.0
8 16 19 0 10146 985 813 1138 938 817 1164 937 86.2 1153 33 6 2 1 40 54 56 89.5 89.9 92.8
8 16 19 30 10142 973 79.5 110  93.6 80.7 1137 937 84 1123 36 6 2 1 39 52 87.4 88.6 90.6
8 16 20 0 10139 993 82.3 113 947 832 1161 948 86.2 1148 4 6 2 0 41 53 56 90.1 90.9 92.8
8 16 20 30 10137 97 813 114 938 822 1159 939 86.4 18 42 5 2 0 40 55 89.4 90.1 935
8 18 14 0 10143 875 80.8 109  86.6 815 1089 90.1 86.4 1081 23 3 2 0 51 69 78 87.1 875 91.1
8 18 14 30 10145 895 80.3 109 884 815 1064 882 85.1 106.5 2 5 2 1 46 71 87.0 87.2 89.7
8 18 15 0 10148 928 82 1195  90.9 821 1169 90.7 85.5 1119 26 5 2 0 38 62 68 90.6 89.9 91.3
8 18 15 30 10146 93 80.8 1105 91 811 1099 927 84 1078 21 6 2 1 38 57 88.0 87.9 89.6
8 18 16 0 10143 923 81 1175 918 816 1113 925 855 1099 18 8 2 1 37 59 66 89.4 88.6 91.1
8 18 16 30 10142 89 81.3 105  89.3 815 98.8 882 85.1 1083 4.4 8 2 2 48 70 86.8 85.7 90.1
8 18 17 0 10138 933 825 1165 918 821 1109 903 84.9 1101 6.8 8 2 1 47 62 66 90.4 88.8 90.5
8 18 17 30 10136 933 82 117.3 916 815 1103 905 84.7 1116 51 8 2 1 44 61 90.2 88.3 90.7
8 18 19 30 10128 80 76 865 79 76.4 88 79.9 77.2 822 05 9 3 2 78 84 785 79.0 785
8 18 20 0 10124 848 785 9 822 78.9 956 837 822 919 02 9 3 2 70 81 84 82.2 82.6 84.3
8 18 20 30 10122 @87 805  96.8 846 81 98.1 865 83.1 9.2 09 9 3 2 69 7 84.4 84.8 85.9
8 18 21 0 10124 895 815 995 863 823 1015 883 84.9 91 05 9 3 2 65 75 79 85.9 86.5 87.9
8 19 14 0 10139 85 80 9 847 80.6 905 844 79.9 903 14 7 2 2 71 81 78 825 83.0 82.4
8 19 14 30 10137 893 81.8 103 87 821 1065 89.2 86.9 104 31 5 2 0 62 74 86.8 875 90.6
8 19 15 0 10138 903 813 112 89.3 82 1115 894 86.9 11 34 4 2 0 4 70 70 88.3 88.6 92.0
8 19 15 30 10139 915 80.8 1088 89.7 815 1111 889 84.4 1069 59 5 2 1 46 67 87.5 88.2 89.4
8 19 16 0 10136 938 815 114 912 819 1143 90 86.7 1195 36 5 2 0 40 63 64 89.2 89.3 93.6
8 19 17 35 10131 928 85.3 128 90 841 1202 887 88.7 1126 34 6 2 0 50 75 94.6 91.9 935
8 19 18 0 10127 908 80.3 109.3 89.8 806 1042 89.1 83.1 1035 36 8 2 1 46 66 62 87.2 86.2 87.8
8 19 18 30 10125 938 818 1063 90.8 819 1099 90.1 85.8 121 7.2 5 2 0 48 65 87.9 88.4 915
8 19 19 0 10123 943 80.5 1055 913 805 1086 90.7 83.8 1123 6.3 4 2 0 44 58 56 86.9 87.2 90.2
8 19 19 30 10119 94 81 108.3 915 814 1107 91 85.3 1125 53 3 2 0 45 61 87.8 88.3 91.3
8 19 20 0 10117 943 80.8 107 915 811 1102 916 84 110.7 42 4 2 0 43 57 57 87.4 88.0 90.1
8 19 20 30 10116 923 80 102.8  90.3 80.8  106.1 90.1 84.4 1083 6.8 3 2 0 48 63 85.8 86.8 89.8
8 19 21 0 10115 92 79.3 103 90.4 80 1059 90.1 82.8 107.1 58 3 5 0 47 59 60 85.3 86.2 88.4
8 19 21 30 10114 928 79.8 104 91 806 1075 91 835 109.2 59 3 5 0 47 58 85.9 87.0 89.4
8 19 2 0 1011.3 903 795 1003 89.6 80.3 1031 89.2 822 1038 59 3 5 0 51 62 63 84.7 85.8 87.2

Notes: All observations were taken at 30.49° N, 86.52° W (Eglin AFB). Local time = GMT -5 h.
#0 = none; 1 = stratocumulus; 2 = cumulus; 3 = altostratus/altocumulus; 5 = thin cirrus; 6 = thick cirrus; 7 = precipitation.
b 0 = sun not obscured; 1 = sun partially obscured; 2 = sun obscured.

¢ National Weather Service observation site at the Northwest Florida Regional Airport (Valparaiso), less than 1 mile south-southwest of the WBGT observation site.



Table 2a WBGT and Meteorological Data for Quest, Sigma 2 (S2), and Kestrel 1 (K1) Sensors

SIGMA 2 QUEST KESTREL 1
Mon Day Hour Min Pressure Dry NatWet Globe Dry NatWet Globe Dry NatWet Globe Wind Cldamt Cld type Obscuration Quest RH Kestrel RH VPS®RH S2 WBGT Q WBGT K1 WBGT

GMT milibars degF degF degF degF degF degF degF degF  degF mph tenths code®  code® % % % degF degF  degF
8 20 14 0 10157 873 798 1048 86 806 1057 86.9 88.2 1053 27 1 5 0 54 86 74 85.6 86.2 915
8 20 14 30 1016 0 813 1108 887 819 1113 878 89.2 1121 36 2 2 0 45 82 88.1 88.5 93.6
8 20 15 0 10162 93 828 1143 903 83 1151 921 90.9 1098 15 4 2 1 4 75 68 90.1 9.2 94.8
8 20 15 30 10162 955 83 120 926 836 120 921 90.7 1188 34 4 2 0 39 71 9.7 91.8 96.5
8 20 16 0 10165 91 798 102 888 8.1 1036 883 84.4 1026 26 4 2 1 53 73 59 85.4 86.4 88.4
8 20 16 30 10163 985 84 1223 943 834 1215 96.4 91.2 1182 13 5 2 0 40 61 93.1 922.1 97.1
8 20 17 0 10159 99 833 1193 946 83 1183 927 85.6 1107 28 5 2 0 36 59 64 9.1 9.7 91.3
8 20 17 30 10157 1005 868 1285 959 852 1237 936 9.3 1252 37 7 2 0 40 68 96.5 9.0 99.0
8 20 18 0 10157 935 798 109 922 80.7 1095 90.5 85.3 1119 35 8 2 2 2 63 67 87.0 87.6 91.1
8 20 21 50 10149 76 725 76 B 727 761 752 725 76.1 06 9 3 2 89 87 87 73.6 73.6 735
8 20 22 15 10148 755 735 % 747 737 762 75 73.8 759 0 9 3 2 9% 95 74.2 74.3 74.3
8 21 14 0 10184 863 808 1033 8 8L3 1028 838 86.4 1038 53 2 4 0 67 91 81 85.9 86.0 89.6
8 21 14 30 10182 913 818 1085 869 822 1068 85.6 87.8 1071 4 2 4 0 62 87 88.1 87.6 914
8 21 15 0 10182 %4 82 110 879 821 1087 867 87.4 109 44 1 4 0 59 81 73 88.8 88.0 91.7
8 21 15 30 10182 %4 813 114 895 818 1128 878 87.4 1123 53 1 2 0 51 75 89.1 88.8 9.4
8 21 16 0 10181 965 823 117 909 826 1165 89.4 89.8 175 29 2 2 0 46 75 63 90.7 90.2 95.3
8 21 16 30 10177 1003 83 1278 94 836 1259 927 91.6 1225 16 3 2 0 37 67 9.7 923.1 97.9
8 21 17 0 10175 1045 835 1213 94 839 1256 93.6 89.2 1155 13 4 2 0 42 62 59 93.2 93.3 94.9
8 21 17 30 10174 1013 87 1223 959 865 1235 943 91.6 1173 24 4 2 0 43 69 95.5 9.8 97.0
8 21 18 0 10172 1015 8 1215 945 858 1209 934 92.8 1213 27 3 2 0 46 72 68 9.7 93.7 98.6
8 21 18 30 10172 1015 863 1208 948 861 1206 939 9.8 1195 23 3 2 0 46 73 9.7 93.9 98.3
8 21 19 0 10167 1025 865 1218 954 863 1227 945 93 1222 22 4 2 0 4 7 68 95.2 9.5 99.0
8 21 20 10 10156 98 838 1133 937 848 114 93 91.4 1171 25 5 2 0 4 73 9.1 915 9.7
8 21 21 0 10152 933 81 105 898 816 106 89.2 85.8 1026 16 5 2 1 49 74 65 87.0 87.3 89.5
8 21 21 30 10152 9 823 1118 921 88 1135 912 88.9 1126 25 5 2 0 43 72 89.6 89.9 93.9
8 21 2 0 101563 97 823 1138 931 834 1158 914 88 1157 26 4 2 0 42 67 64 90.1 90.9 93.9
8 21 22 25 10153 958 82 1098 924 831 1123 9 87.8 1121 26 5 4 1 4 71 88.9 89.9 93.0
8 22 14 0 10165 90 798 1065 874 81 1063 86.4 85.3 1063 32 0 0 0 57 77 67 86.2 86.7 89.6
8 22 14 30 10166 92 80.5 1083 884 8.3 1079 873 86.5 1096 48 0 0 0 54 76 87.2 87.3 91.2
8 22 15 35 10167 988 82 1163 927 828 1141 914 87.1 1135 34 0 0 0 46 64 90.5 9.1 92.8
8 22 16 0 10167 98 815 1175 934 84 1165 918 87.3 1179 44 0 0 0 43 62 55 90.4 9.3 93.9
8 22 16 30 10165 100 81 1173 939 818 1137 932 87.6 1173 56 4 2 0 45 60 90.2 89.4 9.1
8 22 17 0 10161 99 818 1198 953 87 1202 939 88.3 1216 38 6 2 0 35 58 49 9.1 915 95.5
8 22 17 30 10159 948 79 107 934 805 1049 927 83.3 1063 2 8 2 2 39 57 86.2 86.7 88.8
8 22 18 0 10155 1043 83 1355 993 834 1315 972 90.5 1337 25 8 2 0 28 50 95.6 9.6 99.8
8 22 18 30 10154 968 798 1023 941 8L1 1036 948 83.1 1011 0 9 2 2 40 53 86.0 86.9 87.9
8 22 19 0 10147 93 805 978 919 8.7 984 912 83.1 100 28 8 2 2 50 65 85.2 86.1 87.3
8 22 19 30 10144 963 82 1055 939 831 1057 93 87.4 1099 2 9 2 2 4 66 88.1 88.7 92.5

Notes: All observations were taken at 30.49° N, 86.52° W (Eglin AFB). Local time = GMT -5 h.
?0 = none; 1 = stratocumulus; 2 = cumulus; 3 = altostratus/altocumulus; 5 = thin cirrus; 6 = thick cirrus; 7 = precipitation.
b 0 = sun not obscured; 1 = sun partially obscured; 2 = sun obscured.

¢ National Weather Service observation site at the Northwest Florida Regional Airport (Valparaiso), less than 1 mile south—-southwest of the WBGT observation site.



Table 2b WBGT and Meteorological Data for Quest, Sigma 2(S2), and Kestrel 1 (K1) Sensors

SIGMA 2 QUEST KESTREL 1
Mon Day Hour Min Pressure Dry NatWet Globe Dry NatWet Globe Dry  NatWet Globe Wind Cldamt Cldtype Obscuration Quest RH Kestrel RH VPS®RH S2 WBGT Q WBGT K1 WBGT
GMT milibars degF  degF degF degF degF degF degF degF  degF mph tenths code®  code? % % % degF  degF  degF

8§ 2 2 0 10139 1005 85 116 9.4 833 1169 948 8.1 1202 34 8 2 1 38 60 910 913 959
8§ 22 20 30 10135 1025 85 1193 976 836 1218 95 885 1216 41 7 2 0 35 56 919 926 98
8§ 2 22 0 10136 102 85 1188 977 8 1208 966 83 1191 26 6 2 0 34 56 917 927 93
8 2 2 30 10134 99 825 1148 96 88 1166 %4 901 ur 2 7 2 0 40 61 906 916 9.1
8 2 2 0 10133 9 83 1078 933 8 1098 923 887 1092 46 6 2 0 51 7 894 901 932
8§ 23 14 3H 10136 %8 8 1125 9.7 83 1118 %01 865 1105 29 2 5 0 53 68 805 891 917
8§ 23 15 0 10135 97 813 1133 924 82 1119 %05 86 11 52 2 5 0 49 64 57 803 892 912
8§ 23 15 30 10135 98 808 116 939 81 1147 921 84 1155 56 2 5 0 43 60 896 898 928
8 23 16 30 10132 %.2 813 128 945 874 1243 47 4 2 0 34 53 91 %5
8 23 16 55 10129 971 822 1241 954 816 1247 5 5 2 0 36 52 45 21 %8
8§ 23 17 25 10126 982 826 1215 984 88 1216 11 6 2 0 2 46 81 %8
8§ 23 17 55 10121 99.1 818 1305 99 8.1 1281 26 6 2 0 30 47 43 983 %2
8 23 18 20 10119 9.1 816 128 97 88 1287 49 7 2 0 29 47 926 970

Notes: All observations were taken at 30.49° N, 86.52° W (Eglin AFB). Local time = GMT -5 h.
%0 = none; 1 = stratocumulus; 2 = cumulus; 3 = altostratus/altocumulus; 5 = thin cirrus; 6 = thick cirrus; 7 = precipitation.
b 0 = sun not obscured; 1 = sun partially obscured; 2 = sun obscured.

¢ National Weather Service observation site at the Northwest Florida Regional Airport (Valparaiso), less than 1 mile south—-southwest of the WBGT observation site.
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