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I—Tropical Cyclone Data

Tropical Cyclone Data
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I—C}C of Tropical Cyclone Data
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Clustering and DBSCAN (Ester et.al. 1996)
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Clustering and DBSCAN (Ester et.al. 1996)
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Clustering and DBSCAN (Ester et.al. 1996)
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L Coordinate Systems

Coordinate Systems wathwor)
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Coordinate Systems watwera)

m Cartesian
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courtesy of CIMSS-WISC http://cimss.ssec.wisc.edu/tropic/tropic.html
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L Coordinate Systems

Coordinate Systems watwera)

m Cartesian
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L Coordinate Systems
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L Coordinate Systems
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Coordinate Systems
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L Maximum Distances

Eps and MinPts values

Cartesian distance = 26km
Radial difference = 10km
Angular = 45deg

Wind speed = 5kt 2.5m/s
Wind direction = 90deg

Minimum number of neighbors to construct a valid cluster = 4
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L Results

I—Hurricane Ivan 2004 Sept. 16 0130z

Hurricane Ivan 2004 Sept. 16 0130z

Operational

1:99 kis, 21 sun NE
Analyzed Max. Wind: 99 kts, 21 nm NE of center
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L Results
I—Hurricane Ivan 2004 Sept. 16 0130z

Hurricane Ivan 2004 Sept. 16 0130z

Operational

02
WIND RADH (VW)
00 34K SOK 64K
NE 237 152 107
SE 257 147 104
sW176121 72
Bt 134 116 88

Observed M 130k st
Analyzed Max. Wind: 130 kis, 26 m NE of center

1:99 kis, 21 sun NE
Analyzed Max. Wind: 99 kts, 21 nm NE of center
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I—Hurricane Ivan 2004 Sept. 16 0130z

Hurricane Ivan 2004 Sept. 16 0130z

Operational Cartesian

92 —20 88 —86

] wwissim 72

—o2 90 -88 -85

1:99 kis, 21 sun NE Observed Max.
Analyzed Max. Wind: 99 kts, 21 nm NE of center Analyzed Max. Wind: 107 kis, 26 nm NE of center
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I—Hurricane Ivan 2004 Sept. 16 0130z

Hurricane Ivan 2004 Sept. 16 0130z

Operational

NG FADU 004
00 34K SOK 64K

NE 216 150 107

] wise 17 72

1:99 kis, 21 sun NE 35 109 kis, 21 run NE
Analyzed Max. Wind: 99 kts, 21 nm NE of center Analyzed Max. Wincl: 109 kts, 22 nm NE of center

THE COOPERNTIVE INSTITUTE FOR @
= MARINE AND ATMOSPHERIC STUDIES Wi



Automated Quality Control of Tropical Cyclone Winds Through Data Mining
L Results

I—Hurricane Ivan 2004 Sept. 16 0130z

Hurricane Ivan 2004 Sept. 16 0130z

Operational

92 —20 88 —86

-92 -0 -8 88 -92 -90 -88
1:99 kis, 21 sun NE 35 Observed Max. 109 kts, 21
Analyzed Max. Wind: 99 kts, 21 nm NE of center Analyzed Max. Wind: 109 kis, 22 nm NE of center
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I—Hurricane Frances 2004 Sept. 04 2230z

Hurricane Frances 2004 Sept. 04 2230z

Operational
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IND ot ()
30'34% Boit Sh
N 176 124 72
SE 157 104 72
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B w174 124 80 _— - £

-50 78 -76

28

-82 -80 -78 -76

Observod Max, Surface ZGPSSONDE. MBL
Analyzed Max. Wisid: 90 kis, 20 nm NE of center
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L Results
I—Hurricane Frances 2004 Sept. 04 2230z

Hurricane Frances 2004 Sept. 04 2230z

Operational

WIND RADH (Nar)
Q0 34K 50K 54K
NE 176 124 72
SE 157 104 72
sw14 92 62
NW 174 124 69

WIND RADH (K
00 34K SOK 54K

—82 -80 -78 -76
160 kts, 179 nn
ZGPSSONDE_ MBL Analyzed Max. Wind: 78 kts, 42 num NE of center

Observod Max, Surface
Analyzed Max. Wisid: 90 kis, 20 nm NE of center
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I—Hurricane Frances 2004 Sept. 04 2230z

Hurricane Frances 2004 Sept. 04 2230z

Operational
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-80 -78 =15
N s (b
35 345 308 B
NE 175124 72
SE 157 104 72
swia 92 6
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28

Observod Max, Surface ZGPSSONDE. MBL ‘Wind: 80 kts, 144 nm NE of center
Analyzed Max. Wisid: 90 kis, 20 nm NE of center
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L Results

I—Hurricane Frances 2004 Sept. 04 2230z

Hurricane Frances 2004 Sept. 04 2230z
RadiaL

Operational
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WIND RADH (Nar)
Q0 34K 50K 54K

NE 176 124 72
SE 157 104 72
sw14 92 62

Bl v 174124 &0

28

-82 -80 -78

WIND, RADH (Nal)
80 34K SOK BAK
NE 186 143 85
SE 182 142 100
SW179 134 B8 =
NW 184 140 82 - =

30

-82 -80 -78 -76

Observod Max, Surface
Analyzed Max. Wisid: 90 kis, 20 nm NE of center

ZGPSSONDE. MBL

Analyzed Max. Winds 90 kts, 36 nm NE of center
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I—Hurricane Frances 2004 Sept. 04 2230z

Hurricane Frances 2004 Sept. 04 2230z

Operational

IND ot ()
30'34% Boit Sh
N 176 124 72
SE 157 104 72
Wik 92 6
B w174 124 80 _— - £

-50 78 -76

28

-82 -80 -78 -76

NG i (h
35530 B

N 180 144 83

-82 —80 -78 -75

Observod Max, Surface
Analyzed Max. Wisid: 90 kis, 20 nm NE of center

GPSSONDE MBL

Analyzed Max. Wind: 80 kis, 37 nim NE of center
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L Results

I—Hurricane Jeanne 2004 Sept. 26 0130z

Hurricane Jeanne 2004 Sept. 26 0130z

Operational

WIND RADIL (Nbl)
00 34K 50K 64K
NE 178 116 82
SE 169 101 88
SW1s0 88 58
Nw 169 111 78

-82 -80 -78 75

Observed Max.
Ay s Wind 50 ks, 41 nan NE of conter
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L Results
I—Hurricane Jeanne 2004 Sept. 26 0130z

Hurricane Jeanne 2004 Sept. 26 0130z
Operational No QC

¥ND BADI

LR B
NE 178 116 82 NE 197 134 85
< 185 101 68 = 173131 78
w150 8 58 il swa08 a8 39
W 169 111 78 . w223 165 82

NW of center

Observed Max.
Rnlyad M. Wi 160 sy 30 S ofcomie

Observed Max.
Ay s Wind 50 ks, 41 nan NE of conter
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L Results
I—Hurricane Jeanne 2004 Sept. 26 0130z

Hurricane Jeanne 2004 Sept. 26 0130z

Operational Cartesian

WIND RADIL (Nbl)

00 34K 50K 64K

NE 178 116 82

SE 169 101 88

SW1s0 88 58

Nw 169 111 78 5 ~ N 253 140 83

Observed Max. 160 kts, 14
‘Wisd: 160 ks, 39 rum NE of ceit

Observed Max.
Ay s Wind 50 ks, 41 nan NE of conter
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L Results
I—Hurricane Jeanne 2004 Sept. 26 0130z

Hurricane Jeanne 2004 Sept. 26 0130z
Operational Radial

WD, RAD (W)

G0 34K SOK 64K
NE 190 120 84
SE 166122 75
SW 14 B8 62
NH189 127 82

WIND RADIL (Nbl)
00 34K 50K 64K
NE 178 116 82
SE 169 101 88
SW1s0 88 58
Nw 169 111 78

112
Analyzed Max. Wind: 112 kis, 26 nm NE of center

Observed Max.
Ay s Wind 50 ks, 41 nan NE of conter
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I—Hurricane Jeanne 2004 Sept. 26 0130z

Hurricane Jeanne 2004 Sept. 26 0130z

Operational

WIND RADIL (N —32 80 —78
00 34K 50K 64K WD RADI (V)
40 34K 50K 64K

NE 178 116 82
SE 169 101 88
SW1s0 88 58
Nw 169 111 78

-8z 80 =

Observed Max.
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Observed Max. nm NW
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L Results

I—Hurricane Jeanne 2004 Sept. 17 0730z

Hurricane Jeanne 2004 Sept. 17 0730z

Operational

—72

14

-70 68
Observed Max. Suface Wind: 55 kis, 10 nm NE of cent
Analyzed Max. Wind: 55 kis, 13 s NE of center
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L Results
I—Hurricane Jeanne 2004 Sept. 17 0730z

Hurricane Jeanne 2004 Sept. 17 0730z
No QC

Operational
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L Results

I—Hurricane Jeanne 2004 Sept. 17 0730z

Hurricane Jeanne 2004 Sept. 17 0730z

Operational

74 —72 —70

74 -7z -70
Observed M: Kts, 10 e NE.

Analyzed Max. Wind: 55 kis, 13 s NE of center

Cartesian

ik RAGH ()
G0 34% 50K Gax

Observed Max. s, 7
Analyzed Max. Wind: 55 kis, 12 nm NE of center
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I—Hurril:ane Jeanne 2004 Sept. 17 0730z

Hurricane Jeanne 2004 Sept. 17 0730z
Operatiqnal Radial

Observed M: Kis, 10 nem NE Observed Max. S5kis, 7
Analyzed Max. Wind: 55 kis, 13 s NE of center Analyzed Max. Wind: 35 kts, 10 nm NE of center
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I—Hurril:ane Jeanne 2004 Sept. 17 0730z

Hurricane Jeanne 2004 Sept. 17 0730z

Operational Polar

-72 -7 68 -6

35 am NW-
Analyzed Max. Wind: 38 kts, 164 nm SE of center

Observed Max. Surface Wind: 55 ks, 10 nun NE of center based on 06282 AFRES sfe measurement
Analyzed Max. Wind: 55 kis, 13 s NE of center
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L Results

I—Result Table

Result Table(1)

Hurricane Ivan 2004 Sept. 16 0130z

Operational No QC Cartesian Radial Polar
max observed(kt) 99 130 107 109 109
location 21nm NE 26nm SE 25nm NE 21nm NE 21nm NE
Obs Passed 2494 1468 2045 1765
64kt(NE) 90 107 111 107 103
64kt(SE) 85 104 107 102 102
64kt(SW) 76 72 82 73 72
64kt(NW) 61 69 72 72 70
50kt(NE) 133 152 155 150 150
50kt(SE) 145 147 147 151 156
50kt(SW) 112 121 134 123 128
50kt(NW) 98 116 131 117 130
34kt(NE) 195 237 266 216 225
34kt(SE) 237 257 280 240 247
34kt(SW) 172 176 185 179 176
34kt(NW) 150 154 169 159 173
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L Results

I—Result Table

Result Table(2)

Hurricane Frances 2004 Sept. 04 2230z

Operational No QC Cartesian Radial Polar
max observed(kt) 90 160 160 90 90
location 29nm NE 179nm NW 179nm NW 29nm NE 29nm NE
Obs Passed 2024 1405 1744 1549
64kt(NE) 72 175 196 93 91
64kt(SE) 72 105 114 100 98
64kt(SW) 62 89 104 85 82
64kt(NW) 69 197 102 82 85
50kt(NE) 124 211 221 143 148
50kt(SE) 104 156 167 142 141
50kt(SW) 92 185 189 134 130
50kt(NW) 124 219 218 140 144
34kt(NE) 176 248 250 186 191
34kt(SE) 157 205 213 182 182
34kt(SW) 140 215 223 179 178
34kt(NW) 174 250 245 184 189

TE COOTER
S

VE INSTITUTE FOR
MOSPHERIC STUDIES

K/



Automated Quality Control of Tropical Cyclone Winds Through Data Mining
L Results

I—Result Table

Result Table(3)

Hurricane Jeanne 2004 Sept. 26 0130z

Operational No QC Cartesian Radial Polar
max observed(kt) 90 168 160 112 112
location 34nm NW 30nm NW 145nm NW 26nm NE 27nm SE
Obs Passed 5762 4098 4653 4248
64kt(NE) 82 85 88 84 85
64kt(SE) 68 78 77 75 75
64kt(SW) 59 59 69 62 59
64kt(NW) 79 82 85 82 85
50kt(NE) 116 134 144 129 131
50kt(SE) 101 131 121 122 120
50kt(SW) 88 88 88 88 85
50kt(NW) 111 163 140 127 127
34kt(NE) 178 197 198 190 189
34kt(SE) 169 173 159 166 160
34kt(SW) 150 208 228 144 145
34kt(NW) 169 223 140 189 189
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L Results
L o%Error

%Error

Y%error = abs(x-y)/y
No QC Cartesian Radial Polar

Mean %error 0.34 0.34 0.20 0.30
64kt(NE) 0.55 0.68 0.17 0.15
64kt(SE) 0.28 0.32 0.23 0.22
6AKE(SW) 0.16 0.31 0.15 0.13
64kt (NW) 0.67 0.24 0.14 015
SOKt(NE) 031 0.36 0.10 0.36
50kt(SE) 0.25 0.20 0.21 0.40
50kt(SW) 0.36 0.42 0.18 0.20
SOKE(NW) 0.60 0.45 0.16 021
34kt(NE) 0.23 0.29 0.33 0.52
34kt(SE) 0.15 0.20 0.60 0.66
34kt(SW) 0.32 0.40 0.12 0.11
3AKE(NW) 0.20 0.21 0.06 054
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L Conclusions

Conclusions

m Distance measures matter.
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m Both distance measures and coordinate systems should be
tailored to the environment.

m For tropical cyclones it may be necessary to mix coordinate
systems based on some threshold setting.
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L Conclusions

Conclusions

m Distance measures matter.

m Coordinate systems play a large role in spatial environments.

m Both distance measures and coordinate systems should be
tailored to the environment.

m For tropical cyclones it may be necessary to mix coordinate
systems based on some threshold setting.
m Vary how far out from the center of a storm the polar
coordinates are used.
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L Conclusions

Conclusions

m Distance measures matter.
m Coordinate systems play a large role in spatial environments.

m Both distance measures and coordinate systems should be
tailored to the environment.
m For tropical cyclones it may be necessary to mix coordinate
systems based on some threshold setting.
m Vary how far out from the center of a storm the polar

coordinates are used.
m Change how the wind data is represented.
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