Elimination of chaff echoes In reflectivity composite
from an operational weather radar network using infrared satellite data
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Characteristics of chaff echoes

@ Chaff echo case of 13 May 2010 @ Statistical analysis of chaff echo occurrence
@ Chaff = Radar composite images at 1.5 km height - -
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- Related to military aircraft training exercises during daytime 107 108
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» Hard to identify and remove chaff echoes due to similarity of
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Chaff removal algorithm
@ Flow chart @ Case studies

= Chaff = Chaff + Convective echoes = Chaff + Clouds
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Comparison between radar composite
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Remove reflectivity data at the grid point Fig. 2. (a)Radar reflectivity composite images at 1.5 Fig. 3. Same as in Fig. 2 except for 170 s in Fig. 2 except for 1600LST 15 June Fig. 5. Same as in Fig. 2 except for 1600LST 13
i km height, (b)results from chaff removal algorithm, 2010. Circles in (a) indicates precipitation echoes.  2010. May 2010. The echoes in the area marked by A
(c)composite images of infrared and visible channel - In (a), and B in (a) indicate chaff echoes.
4% QCed radar composite data / and (d)Tg image of MTSAT-1R for a chaff case at #1: precipitation echoes with lightning.
1600LST 12 May 2010. #2: chaff echoes.
#3: precipitation with none precipitating clouds.
#4. second-trip echoes.
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Table 1. Cases used to analyze a threshold of Ty from MTSAT-1R in 2010. color index of Tg(dashed line).
1 2% £l « Comparison of mean Ty and threshold ranges
Month Date - Winter (Dec. ~ Feb.)
Jan 18’ 25, 26, 28, 29 . 0 50 C10(l)gr ndex 105f()TB 200 250 . 0 50 C1O?;Jr dox 105f0TE 200 250 v 0 ljl I50 C1°?gr ndex 105';01_E 200 I250 : M?an TB Wlthln the th reShOId ranges
- Spring (Mar. ~ May.)
Feb 6, 20, 21, 23 (h) Au (l) Se . . .
llllllllllll g p : Mean Ty (color index) lower (higher) than the threshold ranges
Mar 11,13, 16, 19, 26, 28, 29 | | 115(288.1K) | ] 111(289.8K) - Summer (Jun. ~ Aug.), Autumn (Sep. ~ Nov.)
Apr 3,13, 16, 24,29, 30 . . : Mean Ty (color index) higher (lower) than the threshold ranges
May  3,4,7,8,10,12, 13, 14,19, 20, 27,31 1E | _ @ S
Jun 1,348 ummary
Jul 6,7,9,19,20,21 | B _ @ To discriminate and eliminate chaff echoes in two-dimensional
Aug  3,4,5,8,9,19,20,21,22, 23 TR T e e T om0 s e we me 1.5 km CAPPI reflectivity composite, a removal algorithm has
Sep  7,13,15,16,17, 18, 23, 24, 28, 30 been developed by using T obtained from MTSAT-1R.
Oct  1,6,7,10,12,13,14,15,16, 17, 18, 19, 20, 21, 22, 25, 26, 20,29 @)Oct (g Nov oo Wbee @ Evaluation for three different situations: chaff , chaff +convective
Nov 1,2,3,4,5,10, 12, 13, 15, 16, 17, 18, 19, 20, 21, 22, 25, 29 127(282.7K) 131(280.9K) Storms’ and Chaff +C|OUdS.
Dec  1,3,7,9,10,15 20,22, 23, 24, 27, 29 { Fooe| { Fouf : @ The algorithm shows excellent performance

for chaff and chaff + convective storms.
@ However, the performance significantly depends on the presence

= Case selection criteria
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- Noo precipitation and clouds are reported at more than 50% of total 93 surface weather stations

: . ool , R of clouds.
" Period of analysis time TT e T e T Golor Index of To @ Need to perform a quantitative evaluation on the algorithm
- Spring (Mar. ~ May.) : 1000 ~ 1800 LST, Summer (Jun. ~Aug.) : 1000 ~ 1900 LST Fig. 6. Normalized frequency distribution(NFD) of color index of T from MTSAT-1R during the chaff performance and to optimize the algorithm.
_ cases for (a)Jan, (b)Feb, (c)Mar, (d)Apr, (e)May, (f)Jun, (g)Jul, (h)Aug, (i)Sep, (j)Oct, (K)Nov, and (I)Dec ) e . ) ) ]
- Autumn (Sep. ~ Nov.) : 1000 ~ 1800 LST, Winter (Dec. ~ Feb.) :1000 ~ 1700 LST in 2010. Each vertical line indicates mean value of NFD, and gray area indicates the color index @ A new chaff identification algorithm using clustering and fuzzy

threshold ranges that is used in chaff removal algorithm. inference techniques is underway.



