Assimilacao de Dados de
Radar
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Courtesy of Isztar Zawadzki (2012)

Objectives of radar data
assimilation

* Improve short-term prediction

of high impact weather

* For the very short-term range,

an ambitious goal is to
forecast the timing and
location of storms at
county/city scale

* Improved understanding of

mesoscale processes
contributing to the formation
of convective weather

(may require advanced DA
techniques)

/

Cortesia: Jenny Sun (2015)



Vantagens e Desvantagens em
Assimilar Dados de Radar

* Vantagens
* Alta resolucao temporal e espacial;

* Fornece observacao do vento (velocidade radial) e da microfisica
(refletividade);

* Maioria das observacoes estao na baixa atmosfera.

* Desvantagens
* Observacoes indiretas — necessita operador observacao;

* Cobertura incompleta — limitado alcance e limitada habilidade de deteccao
em situacao de céu limpo;

* Poucas variaveis comparado ao modelo;
Complicado controle de qualidade;
Disponivel localmente.



= Data quality control is a major issue for radar data
assimilation

= Dealiasing

= Removal of clutters, second-trip echo and other noises

' Second Trip
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Qﬁ Observation operators

v,.- (u,v,w,q,) Relation:

E=% —%  Z=Z

v, = U+
r r r

Z-q,.Relation (assume Marshal-Palmer DSD)

Z=431+17.5 lOglo (pqr) Sun and Crook (1997)

Can also use empirical relations obtained by fitting with disdrometer data

Z-q. and Z-q,, follow Gao and Stensrud (2012)
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Cortesia: Jenny Sun (2015)
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Indirect method with cloud control variables

J=J,+J,+J, +J +J,

For rradar DA

« Control variables :
ulv (or /X, T (or T,), Ps (or Ps,), RHs, g, q,, and w

- 3DVar critically depends on a cloud analysis scheme
that assimilates estimated in-cloud humidity

« A modified Kessler scheme along with its adjoint produces
analyses of microphysics in 4DVar

.

Cortesia: Jenny Sun (2015)
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SOS-CHUVA

* Controle de qualidade

* Dados convencionais;
e Radar.

* Assimilacao de todos os dados convencionais
* Assimilacao de dados de Radar;
* Velocidade radial;
* Velocidade derivada por outros métodos (rastreamento);
* Refletividade;
* Razao de mistura de agua de chuva.

* Assimilacao de variaveis polarimeétricas?
* Desenvolvimento de operador observacao.



