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Definindo as Estrateg!
Varredura



Consideracoes para a definicao das
varreduras de um-radar meteorologico: |

Definir a acuracia ou precisao necessaria para as
estimativas do radar

— Em geral, quanto maior o numero de amostras em cada
volume iluminado melhor a precisao

— Quanto maior o numero de bins dentro de um espaco 3D
maior a representacao da precipitacao.



Consideracoes para a definicao das
varreduras de um-radar meteorologico: Il

* Definir a resolucao espacial em coordenadas
polares (largura do pulso, espacamento azimutal e
de elevacao, tamanho do bin)

- Resolucoes melhores implicam em mais varreduras;
logo taxas de varredura mais lentas.

- Resolucoes polares pobres podem deixar falhas/buracos
nos dados interpolados em um grid

* Limitando o tempo para uma varredura volumeétrica
- Saber qual € a evolucéo temporal caracteristica do alvo
a ser observado



Largura do
feixe

Largura do
Pulso
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Consideracoes para a definicao das
varreduras de um-radar meteorologico: Il

Conhecer a topografia da regiao

-Se o terreno for acentuado, estratégias diferenciadas
devem ser utilizadas para inferir os parametros:Em geral
utiliza-se o método de Vertical Profile of Reflectivity= VPR

[M.Borga, E.N. Anagnostou, and E. Frank, “On the use of real-time radar rainfall estimates for fleod
prediction in mountainous basins,” Journal of Geophysical Research-Atmospheres 105, D2, 2269-

2280]

Levantar o comportamento da variacao vertical'do

indice de refratividade
- Avaliar se existe propagacoes andmalas;
- Avaliar os ecos de terreno



Consideracoes para a definicao das
varreduras de um-radar meteorologico: IV

Lembrar que a poténcia recebida varia com o
Inverso da distancia do alvo ao quadrado.




do pulso=0,15

rau de abertura, Sinal minimo = -108 dBM, largura
ndo, Poténcia Transmitida = 750 kW
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Erro nas medidas de Z
em funcdo do numero de
amostras utilizado para
estimar Z
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\ As medidas observadas sao
_ _ 2 2 tratadas dentro do processadc
Doviak and Zrnic, 1993. Z(l +Q%) de sinal (Radar Signal

= Processor ou Radar "Video
As estimativa de Vr em geral tem um Processor) que trata as
medidas complexas
erro de 0.5-1 m/s _
demoduladas ou seja, 0s 1Q

(fase e fase de quadratura)



Calculos para larguras espectrais tipicas (2 — 3 ms?)

NUmero maior de amostras.do que as definidas abaixo
implica que sera necessario um processamento para ter um
numero independente de amostras

Table 2. Number of Independent Samples Required
to Provide a Given Standard Deviation of the Estimate of Reflectivity*

Standard deviation Fractional part of 8.D.
(dB), .0 . . 3 4 5 8 . B

integer

part Number of independent samples
45() 185 107 67 46 33
10 g8 + 7 8 5 4
2 2 2

*Note that since the distributigh of the non-logarithmic reflectivity tends to\ya:ds a normal distribution
with large sample size, the usg of a logarithmic standard deviation is not strictly correct.

c(dB) = 1,2 - 10 amostras



Quanto maior a largura espectral maior o numero de amostras independentes

Table 1c. Antenna Speed = 10 deg/s

Width, Hits
20 40 60 80 100 120 140

Eff Numgber of effective independent samples

1.37 2.5 3.8 5.3 6.8 8.4 9.9 1156
2.21 3.2 5.5 7.9 104 128 152 177
3.14 4.0 73 10,7 141 175 209 242
4.11 4.9 9.2 135 17.8 22.1 264 307
5.09 57 109 161 21.3 265 317 369
6.07 65 126 187 247 308 368 429
7.06 73 142 211 280 348 417 4886
8.05 81 157 234 311 387 464 540

Azimuth angle 021 042 062 083 104 125 146
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Table 1d. Antenna Speed = 15 deg/s

Width, ‘ Hits
20 40 60 80 100 120 140

Eff Number of effective independent samples

1.72 2.7 4.5 6.4 83 103 122 141
2.44 3.4 6.0 B6 113 140 1867 194
3.31 4.2 7.7 112 148 183 219 254
4.24 5.0 94 138 183 227 271 316
5.19 58 111 164 217 270 323 376
6.16 66 127 189 250 311 373 434
7.14 74 143 213 282 351 421 4990
8.12 8.1 158 236 313 39.0 46.7 544

Azimuth angle 031 062 094 125 156 187 218
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Aaz -> espacamento
azimutal

PRT — tempo de repeticao
do pulso hits — amostras

Rate — velocidade de
rotacao da antena;

Aaz=(PRT*hits)*rate;
PRT=1040 ps.

Em geral Aaz e ~ a largura
do feixe da antena

Valores para o radar CHILL conforme calculos de Mueller (1989)



Exemplo de Estratégias de varredura do Nexrad WSR-88D

Note que o espacamento do angulo de elevacao aumenta em elevacoes altas

90 120 150 180 210 240 G 90 120 150 180 210
Horizontal Range (km) Horizontal Range (km)

Brown et al., 2005 Weather and Forecasting



Radares de pesquisa podem utilizar diversar combinacoes, entretanto radares
operacionais nao podem ter este luxo.

No exemplo abaixo, o espacamento em elevacao € ajustado para previnir o
aparecimento de buracos/falhas na interpelacdo de uma grade. Muitos radares
possuem sistemas graficos e interativos para a defini¢do de varreduras

interpolation radius of influence for filling a 3-D Cartesian
,// grid from polar coordinate radar data
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Figure 3. Elevation step optimizer geometry. Note that as slant range decreases,
the slavation angle step size (o) required to conserve the maximum
folerabla beam separation distance (d) increases (i.e., c»a. ).




Método de interpolacao 3D para calcular CAPPIs — Anagnostou et al.(1998)

feixe da an




Equacao Basica

Ag =

a definicao das varreduras:

op
ot PRF

¢ € angulo azimutal.

Ad é 0 espacamento azimutal dos raios em gra
N é 0 numero de amostras

PRF é Frequéncia de repeticao do pulso
DWELL TIME = N/PRF - tempo de extensao
op/ot € a taxa de rotacao da antena (graus/seg)
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Interfaces graficas para a
las do radar

definicao das estr




Radares do DECEA - Forca Aérea — Software GAMIC

Janela interativa para a definicao dos parametros de varredura

Scan
Azimuth start ~ | Azimuth stop —
[ I L= | Ii Salle

Azimuth speed Elevation
7y I - Cao |
| Iil i 0.5 |

Output:  Z,UZ | Unamb, vel. +- 20 B2 [mis] I Dynamic angle syncing

Angle settings

lri --'u:l akm il - I il

Angle step

Range step =

i |!0000km | e =

Range samples

Unfolding: 34 | Pulse wicth: Long Clutter filter: 104 f |




Definicdo do Produtos a serem calculados

ECHO-BASE | ECHO-TOF | MR DISFLAY | | WREECT
CAPPI

Azimuthal Equidistant — | Map projection

| Image parameter

Ficture size | |250 Fixel

| Product parameter

Fange | | |25|ka

Layer height 7 3km

I O Fill fram lower elevations
I Op Fill fom upper elevations

ECHO-BASE ECHO-TOP | FFI FHI VHSECT
MAXDISPLAY

Azimuthal Equidistant —l | tap projection

Image parameter

Ficture size | | |4UD Pixel

Sidle projection height | | ISDPier

Product parameter

Fange | | |40ka
Height | | |20.0km

VMIAXCARPP
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Definicao da geracao dos produtos

Available Scans Progen Definition For Scan: 250km_15elev_600hz File priority
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Pacotes para process nto e analise de dados de radar: Publicos

1) TRMM — Radar Subroutine Library =
http://trmm-fc.gsfc.nasa.qgov/trmm gv/sofiware/software.html
(c, fortran e IDL)

2) NCAR - Solo
http://www.eol.ucar.edu/rdp/solo/solo_home.html


http://trmm-fc.gsfc.nasa.gov/trmm_gv/software/software.html
http://trmm-fc.gsfc.nasa.gov/trmm_gv/software/software.html
http://trmm-fc.gsfc.nasa.gov/trmm_gv/software/software.html

Pacotes de Nowcasti

1) TITAN -> http://www.ral.ucar.edu
TITAN

ojects/titan/home/

i Thunderstorm Identification, Tracking,
Analysis and Nowcasting

Dixon, M., and G. Wiener, 1993: TITAN:
Thunderstorm identification, tracking, ana
and nowcasting - a radar-based methodo
J. Atmos. Ocean. Tech., 10 (6), 785-797.




2 — MAPLE Nowcast
http://www.radar.mcgill.ca/imagery/nowcasting.htmi
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, McGill algorithm for precipitation nowcasting by lagrangian extrapolation (MAPLE)
applied to the South Korean radar network. Part II: Real-time verification for the summer season.
Asia-Pacific Journal of Atmospheric Sciences, Volume 46, Number 3, 383-391, DOI: 10.1007/s13143-
010-1009-9


https://springerlink3.metapress.com/content/?Author=Hee+Choon+Lee
https://springerlink3.metapress.com/content/?Author=Hee+Choon+Lee
https://springerlink3.metapress.com/content/?Author=Hee+Choon+Lee
https://springerlink3.metapress.com/content/?Author=Hee+Choon+Lee
https://springerlink3.metapress.com/content/?Author=Hee+Choon+Lee
https://springerlink3.metapress.com/content/?Author=Yong+Hee+Lee
https://springerlink3.metapress.com/content/?Author=Yong+Hee+Lee
https://springerlink3.metapress.com/content/?Author=Yong+Hee+Lee
https://springerlink3.metapress.com/content/?Author=Yong+Hee+Lee
https://springerlink3.metapress.com/content/?Author=Yong+Hee+Lee
https://springerlink3.metapress.com/content/?Author=Jong-Chul+Ha
https://springerlink3.metapress.com/content/?Author=Jong-Chul+Ha
https://springerlink3.metapress.com/content/?Author=Jong-Chul+Ha
https://springerlink3.metapress.com/content/?Author=Jong-Chul+Ha
https://springerlink3.metapress.com/content/?Author=Jong-Chul+Ha
https://springerlink3.metapress.com/content/?Author=Dong-Eon+Chang
https://springerlink3.metapress.com/content/?Author=Dong-Eon+Chang
https://springerlink3.metapress.com/content/?Author=Dong-Eon+Chang
https://springerlink3.metapress.com/content/?Author=Dong-Eon+Chang
https://springerlink3.metapress.com/content/?Author=Dong-Eon+Chang
https://springerlink3.metapress.com/content/?Author=Aldo+Bellon
https://springerlink3.metapress.com/content/?Author=Aldo+Bellon
https://springerlink3.metapress.com/content/?Author=Isztar+Zawadzki
https://springerlink3.metapress.com/content/?Author=Isztar+Zawadzki
https://springerlink3.metapress.com/content/?Author=Isztar+Zawadzki
https://springerlink3.metapress.com/content/?Author=Gyuwon+Lee
https://springerlink3.metapress.com/content/?Author=Gyuwon+Lee
https://springerlink3.metapress.com/content/?Author=Gyuwon+Lee

P-MAPLE probabilistic nowcast
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