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Determining Representativeness

The actual times radiosondes are launched from PIT NWS for the 7 am EST and 7 pm EST
reports are typically about 6:15 am EST and 6:15 pm EST, respectively. The ascent of the sen-
sors takes about 45 min to complete. The resulting data represents the 127 (7 am EST) and
00Z (7 pm EST) rather well; however, conditions can change quickly with advancing fronts,
precipitation, wind shifts, et al.
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1) Spatial Representativeness: concerns whether sounding data collected at PIT properly
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Se 0w with Nearby BVPS Met Tower

Source: http://web.gps.caltech.edu/~bordoni/ese132/docs/April2612.pdf

(Pheto and description from Plymouth State University, 2014.}
{Photo from Radiosonde Museum of Morth America, 2013.)
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Pittsburgh National Weather Service (PIT NWS) 1s at an elevation of
M A nearly 360 m MSL. River levels can be as low as 216 m MSL.
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~220 m MSL from which data was compared with PIT NWS readings.

. Key issues of concern are related to spatial and temporal representativeness of the radiosonde data:
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_—Total 12Z Low-level Inversions: 2011-2015,
From PIT NWS Soundings cp. BVPS Tower

2011 2012 2013 2014 2015 | 2011- | 2011-
2012 2013 | 2013 014 | 2014 2015 2015 | 2015
BVPS NWS | BWPS NWS | BWPS BVPS NWS | BVPS
8(2) 9(29) | 12(39) 8(@27) | 8(%) 5(16) 43(28) BB
11(39) 6(21) | 6(21) 11(39) | 10(3) 5(18) 51(36) | 41(29)
16(52) 6(19) | 7() 1213) | 11(3) 17(55) 58(38) | 62(40)
17(7) 17(@7) | 2(73) 14@n | 1767) 18(60) 70(47) | 83(%)
21(69) 929) | 2 15(48) | 18(59) 21(68) 73(47) | 101(65)
20(67) 14(47) | 14(47) 13(43) | 15(50) 19(63) 66(44) | 86(57)
20(65) 11(35) | 18(58) 137 | 15(49) 18(58) 80(52) | 95(61)
23(74) 1961) | 17(55) 17(5) | 17(55) 23(74) 101(65) | 97(63)
19(63) 15(50) | 16(3) 2007 | 1767) 2(R) 85(57) | 84(36)
1961) 2065) | 21(69) 1342 | 9(29) 14(45) 78(50) | 78(50)
18(60) 14(47) | 12(40) 10(33) | 6(0) 16(53) 75(50) | 66(44)
15(48) 10(33) | 9(29) 8(26) | 7(3) 11(39) o (37) | 52(34)
207(57) 150(41) | 176{48) 152(42) | 150(41) 189(52) 837(46) | 831(48)

01 | 201
NWS | BVPS
6(19 | 3(10)
10(36) | 932
10(2) | 11(5)
10(33) | 9(30)
1343) | 19(61)
9@1) | 18(27)
2(73) | 24(77)
21(68) | 17(5)
12(40) | 10()
12(39) | 158)
15(50) | 14(47)
1(3) | 10(2)
151(42) | 159(44)

dn_k_kd,.,r\:.hrbdoé':—‘b_‘wig
Bhohahﬁéﬁﬂahmmﬁg
gdmbbmhc’cz_‘od"bod”_ﬁg
M—L##WC‘L'{’G‘{"’A—LGE%
Emmnomw&*dﬂhmhig

* For 12Z (morning) surface inversions of at least 0.2°C in strength and 0.5°C per 100m (shallow isothermal and/or unstable conditions may
also be present below or within ground inversion). Percent based on available days of data is given in parenthesis.

** For 6 am EST low-level stable (inversion) conditions based on NRC Guide 1.23, Table 1 (shallow isothermal and/or unstable conditions may
also be present below or within low-level inversion). Percent based on available days of data is given in parenthesis.

NWS data compilations/evaluations by A.J. Sadar, A. Holt, and Q. Lin, ACHD/AQP, January-April 2014; and, A.J. Sadar, Jan-Feb 2016.
NWS/BVPS data compilations/evaluations by A.J. Sadar and A. Holt, Jan 2017.
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otal OOZL;)W-IeveI Inversions: 2011-2015,
From PIT NWS Soundings cp. BVPS Tower

2011 2012 2013 2014 015 | 211- | 201 | 5¥r

01 | 2011 | (WS | 2012 | 2012 | (WS | 2013 | 2013 | (s | 2014 | 2014 | (s | 2015 | 2015 | (WS- | 2015 | 2015 | (s

Month | NWS | BVPS | BWPS) | NWS | BVPS | BVPS) | NWS | BVPS | BVPS) | NWS | BVPS | BVPS) | NWS | BVPS | BWPS) | NWS | BVPS | BVFS)
JAN| 5(16) | 3(10) | 2 | 43 | 7@d) | 3 | 6(19 | 0@)| <4 | 7@3) | 5(16) | 2 | 6(19) | 6(19 | 0 | 28(18) | 31(20) 3
FEB| 5(18) | 621) | 4 | 20) | 725 | 5 | 20 | 200 | O | 5018 | 414 | 1 | 20) | 200 | 0 |16(1)| 2115 | &
MAR| 26) | 4013 | 2 | 26 | 00 | 2 | 00 | 00| 0 | 26 | 26) | 0 | 516 | 26) | 3 | 1@ | 86 | 3
APRR| 13) | 100 | 0 |13 |00 | 1 |10 | 1® | 0 |00 | 00| 0 |30 13 | 2 | 6@ | 3@ | 3
MAY| 1) | 3100 | 2 | 26) | 00 | 2 | 00 | 1@ | 4 | 4@ | 1® | 3 | 00 | 1@ | 4 | 76) | 6@ | 1
JUN| 00 |00 | 0 |00 | 10| 4 |10 | 10| 0 |6 200 | 4 |62 13 | 5 | 139 | 503 | 8
JUL| 3010 | 26) | 1 | 00 | 00 | 0 |30 13 | 2 | 16 | 1@ | 0 | 3(10) | 3(10)| 0 | 106) | 7G5 | 3
AUIG| 26) | 10 | 1 | 1@ 10 ] 0 (00 | 1® | 4 [ 13 | 13| 0 | 16 | 0@ | 1 | 50 | 4@ | 1
SEP| 4(13) | 3(10) | 1 |30 | 200 | 1 |4 | 20| 2 | 1® | 00 | 1 | 8@ | 00 | & | =203 7 @ 13
OCT| 9(9) | 929 | 0 | 6(19) | 6(19 | 0 | 14@5) | 5(16) | 9 | 1002 | 26) | 8 | 13| 516) | 8 | 5204 | zZ7(in | &
NOV| 8(27) | 14d7) | 6 | 13@3) | 067)| 7 | 820 | 60) | 2 | 5(10) | 73 | =2 | 13@3)| 1663 | 3 | 47(31) | 63(42) | -6
DEC| 7(3) | 11(®)| 4 | 5(16) | 15@8) | 40 | 11(%)| 8(26) | 3 | 6(19 | 8(26) | 2 | 14(5) | 55ds)| 4 | 432W) | 5/(37) | 44
Annual | 47(13) | 57(16) | 40 | 30¢11) | 59016) | 20 | so¢14) | 38(10) | 12 | 48(13) | 3(9) | 15 | 74(0) | (14 | 2 | 258(14) | 239(13) | 19

* For 00Z (evening) surface inversions of at least 0.2°C in strength and 0.5°C per 100m (shallow isothermal and/or unstable conditions may
also be present below or within ground inversion). Percent based on available days of data is given in parenthesis.

** For 6 pm EST low-level stable (inversion) conditions based on NRC Guide 1.23, Table 1 (shallow isothermal and/or unstable conditions may
also be present below or within low-level inversion). Percent based on available days of data is given in parenthesis.

NWS data compilations/evaluations by A.J. Sadar, A. Holt, and Q. Lin, ACHD/AQP, January-April 2014; and, A.J. Sadar, Jan-Feb 2016.
NWS/BVPS data compilations/evaluations by A.J. Sadar and A. Holt, Jan 2017.

Preliminary Conclusions

Data analysis continues on this project; however, based on 1nitial comparisons
of 2011-2015 total days per month during which substantial low-level inversions
occurred at two closely located measurement sites, we tentatively conclude:

« Low-level inversions, whether measured 1n or out of the valley, are quite
frequent 1n Allegheny County.

« Seasonally, there appears to be a tendency toward more measured low-level
inversions 1n the valley during the late spring through mid-summer momings.

For improved understanding of air-dispersion characteristics and consequences,
it 1s important to model with upper-air data that properly represents--both
spatially and temporally--all locations within the modeling domain.
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