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Figure 2. Dead Run drainage basin. The tributary basins DR1 - DR4 are shaded and the outlet of
each subbasin is identified. Rain gage locations are indicated by stars.



dBZ

&0
I

40
|

30
|

10
|

i) LA

189:30 20100

Time UTC (7 July 2004)
TDWR +, Disdrometer 0

Figure 3. Time series of reflectivity at 1 minute time scale from Joss-Waldvogel disdrometer (at
UMBC,; “0”) and TDWR (bin containing disdrometer; “+”) on 7 July 2004 (see also Figure 1).
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Figure 4. Reflectivity time series from the TDWR and KLWX WSR-88D for the Woodlawn High
School rain gage location (that is, the bin containing the rain gage) on 7 July 2004.
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Figure 5. KLWX reflectivity fields at 2322, 2327, 2332 and 2337 on 4 August 2004.
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Figure 6. Time series of reflectivity from J-W disdrometer (“*”), TDWR and TDWR with
attenuation correction (algorithm 1) on 4 August 2004.




39.34

39.32

39.30

39.28

39.26

0 80, 3 30 35808 || /5 . 80130 o 6810\ €8 g0 | |4
A/ " o/ L T ) ’
0 S BB Sa U 8 |13 A (C8 bl ¥ NV
A : < . — ‘ ‘ S ‘ R S - R ) 12 12 L ’
\ . ." f / 40 \ .. [V e12 ‘
30 5 | &H o ANV :‘ ‘ 12 ) qo\ 1/ LUL S ‘('4
30%° | v/ \ PN {0 ‘3“5 : o | 12 Nl L .
1 U L@ Ul VYL PN O I R R
) o) 25 ‘ et 45 L 2 12 S B [t Nl ) N\\—
30, Lo N 26 | ‘NSO o2 AN, 10 L 10 . A 14
/26 25 e ' ST e e 6 14 (38 16
I ( - _135' 12110 \ JI) oy 6 14
) 2 2 A 5| S 12 1
30~ U | =] 10 [ .
4 ‘ ! - @ 4 | 6 ) 6 ) y 12 12 //]
35 25 |\ & / % /L 18 (L
A ] w078 8 " s Je W e 16/
. s 12 TP _
| 25 . ‘ ‘ ‘ ‘ “ ‘ 4 “ “.1... . 12' ‘ .‘1’4”“
‘ 25 e { | ‘ f © 6 “6 [ 6 ‘ .. -V- V ) 16 ‘12 1‘2 ‘ “‘,.
N 26 /25 | % N 13;‘ (1 ! ) 1,41-‘2 /18 | () ~18/
\ ‘ ‘ ‘ ‘ . | A/ e 12 12 [ \]
25 N /) / ‘ ] ® /gal JUJ )0 ‘ ® )~
J U ) . ‘ ‘ [ /) o)) 6 () o8 A 12~ ) J{ )
/25 . ‘ ‘ ‘ o~ e I U7 /1818
c2s ‘ » [ B e )80 Y T
25 252528 30 35 35 404k ‘ Qe 5 ¢ 8 1. @B 12 124 168 {416/
. S -
T T T T T T T T T T
-76.78 -76.76 -76.74 -76.72 -76.70 -76.78 -76.76 -76.74 -76.72 -76.70

Figure 7. Storm total rainfall estimates (mm) from the TDWR using attenuation algorithm 1 (left) and
without attenuation correction (right) for the 4 August 2004 storm. The Dead Run basin boundary
(see Fig.2) is denoted by closed dots (see Fig. 2).
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Figure 8. Storm total rainfall estimates (mm) from the KLWX WSR-88D for the 4 August 2004

storm. The Dead Run basin (see Fig.2) is shaded gray.



=
5
S8
=5 =
— (&) T oA
528 _z 84 g .
DOJSZ5E 2o 3 = 2
SESSSE  Eud S IEBSSRITARNRNS, v,
I ) = (50 o =) = i red e e S|
LT4882 =0 = e e e e e VT
omew S~ _AMNM &,
ol S R p— =
< L N0~ L = @
MEEE =D T al Osh = -
XWM?NWP o
ELBMOLC w o
7= T (= =T 0w
el b T

Figure 9. KLWX reflectivity image at 2022 UTC on 11 August 2004.
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Figure 11. Basin-averaged rainfall rate from TDWR (“x”) and WSR-88D (“0”) for the DR3
subbasin of Dead Run (top) and DR3 discharge time series (bottom) on 11 August 2004.
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Figure 12. Basin-averaged rainfall rate from TDWR (“x”) and WSR-88D (“0”) for the DR4 subbasin
of Dead Run (top) and DR4 discharge time series (bottom) on 11 August 2004.
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Figure 13. Basin-averaged rainfall rate from TDWR for DR3 (top) and DR4 (bottom) on 11 August
2003. In each figure, results are presented for TDWR rainfall estimates without attenuation
correction and rainfall estimates using algorithms 1 (“0”) and 2 (“+”) for attenuation correction.
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Figure 14. KLWX reflectivity images at 0215 (upper left), 0230 (upper right), 0235 (lower left) and 0240 (lower
right) on 13 August 2004.
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Figure 15. Basin-averaged rainfall rate from TDWR (“x”) and WSR-88D (“0”) for the DR3 subbasin of
Dead Run (top) and DR3 discharge time series (bottom) on 13 August 2004.
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Figure 16. Basin-averaged rainfall rate from TDWR (“x”) and WSR-88D (“0”) for the DR4 subbasin of
Dead Run (top) and DR4 discharge time series (bottom) on 13 August 2004.
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Figure 17. Basin-averaged rainfall rate from TDWR for DR3 (top) and DR4 (bottom) on 13 August 2003.
In each figure, results are presented for TDWR rainfall estimates without attenuation correction and
rainfall estimates using algorithms 1 (“0”) and 2 (“+”) for attenuation correction.
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Figure 18. Storm total rainfall estimates (mm) from the TDWR using attenuation algorithm 1 (left) and
without attenuation correction (right) for the 7 July 2004 storm. The Dead Run basin boundary (see
Fig.2) is denoted by closed dots
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Figure 19. Storm total rainfall estimates (mm) from the KLWX WSR-88D for the 7 July 2004 storm. The
Dead Run basin boundary (see Fig.2) is outlined.
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Figure 20. Gage - radar
intercomparsions for WSR-88D storm
total rainfall estimates for 7 July
2004. The bottom graph is for storm
total WSR-88D rainfall estimates with
bias correction. The top graph is
based solely on the convective Z-R
relationship and does not include
bias correction.
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Figure 21. Intercomparsion of rainfall rate computed directly from disdrometer drop spectra measurements

(open circles) and from rain rate computed by applying the convective Z-R relationship to disdrometer
measured Z for the 7 July 2004 storm.
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Figure 22. Disdrometer time series of Z and Z,; for the 7 July 2004 storm.
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Figure 23. Intercomparison of disdrometer rain rates and rain rates computed from the convective Z-R
relationship using disdrometer reflectivity for the 7 July 2004 storm.
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Figure 24. Intercomparison of disdrometer rain rates and rain rates computed from a modified (Z, ZDR)
algorithm using disdrometer Z and ZDR for the 7 July 2004 storm.



