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Eta Model at INPE operational since 1997
NWP characteristics

- Convection.

- Domain
‘Most part of South America
Southeast Brazil
‘Northeast Brazil
* Resolution: 40 km/38 layers;
+20km/ 38 layers;
-10km/38 layers:;
- Bkm/50 layers NH
« 6rid-point mode/
*Arakawa E grid and Lorenz grid
- Eta vertical coordinate (Mesinger, 1984)
*Prognostic variables:
‘T, q,u,v, p,, TKE, cloud water/ice,
hydrometeors
- Time integration:
-2 level, split-explicit
Adjustmet: forward-backward
Advection: first forward and then
centered

1. Betts-Miller-Janjic scme,
2. Kain-Fritsch scheme

- Stratiform rain:

1. Zhao scheme
2. Ferrier scheme

- Turbulence.

Mellor Yamada 2.5, MO surface
layer, Paulson functions

- Radiation:

GFDL package

- Land surface scheme.

NOAH scheme, 4 soil layers,

- Initial conditions

NCEP T126L28 analyses,

-L.B.C.

CPTEC T126L28 GCM, uptd 6/6 h,

« Initial soil moisture. 12h Global model
forecast or climatology
- Initial albedo: seasonal climatology
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Eta Vertical Coordinate
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Mountain tops coincide ep Mountains

with coordinate Developed to reduce errors in the
calculation of horizontal derivatives,
Mesinger, 1984 mainly pressure gradient forces, near
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Zonda Wind (foen wind)
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Eta-40km and 20km Forecasts up to 7 days:
http://www.cptec.inpe.br/prevnum/

_ CPTEG/INPE/MGT — MODELO REGIONAL CFTEC/INFE/MCT — MODELO REGIONAL {40 ¥ 40 km)
Previsao de 0080 heras iniciada em 09 /08 /2008, 12UTC Previsno de GOS0 horas iniciada em 09/08 /2008, 12UTC
valida para 12,/08/2008, 0DUTC (sd) valida para 12/08/2008, 0OUTC (sd)

Sembreado: Precipitocac Total Acumulada em 24h (mm)

Contarna: Prezsas ao Mivel Medio do Mar (hPa) Oragrofia (m) / Vento 10 m (nes) / Tempsraturs 2m {aC)

CPTEC/INPE/MCT — MODELO REGIQOMNAL
Previsoa de 0080 haras inicinda em 03/08 /2008, 12UTC
valida para 12/08/2008, 00UTC (=d)
Ormega{Pa/sh em 500 hPa
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Systematic evaluation
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CPTEC /INPE/MCT — WAODELD REGIORNAL
Frevisoo 2005120200+ 72h, walida para 05,/12 /2008, 00UTC

Precipitacas Total acumulada em 2Z4h {rmrm)
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HIGH RESOLUTION FORECASTS for Serra do Mar :==
Eta Model -

5km/ 50 layers — Non-hydrostatic run
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SREPS SREPS

Short Range Ensemble Prediction System

‘Method: perturbed initial conditions

*The perturbed initial conditions are obtained from the ensemble weather
forecasts generated by the CPTEC global model at T126L28 (6GCM EPS);

‘The perturbations of CPTEC GCM EPS are based on Empirical orthogonal
Functions (EOF);

*These perturbations are applied to wind and temperature fields (at 850 hPa)
in the tropical region;

15 members (1 control + 14 perturbations) are generated:;

‘Cluster analysis is applied and generates 4 groups. One representative member
is extracted from each group.

ICTP, 2008 11



Forecast valid on 08 december 2002 - T+96h SREPS

Cl: 2002120412 — Fest: T+96h — Controle Cl: 2002120412 - Fest: T+96h — Ens—Medio
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C - previsdo controle

P+ - perturbagdo positiva
P- - perturbagdo negativa
A - ensemble médio

T - estado real da atmosfera

Good ensemble, includes
true state

Bad Ensemble

.y
ICTP, 2008 ™~ 13



SREPKNH

SREPWH
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* HGT500 Talagrand diagrams in both
experiments indicate satisfactory spread.

(-3 wH

*All variables show spread magnitude
smaller than RMSE.

Inclusion of moisture perturbation showed
improvement for the rain forecasts
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Heavy rainfall in Sdo Paulo State

Prec. Observada 2004021512 {mm)

Rainfall over 80mm in Bauru on
15 February 2004.
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IR Satellite Images
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Precipitation (mm) - T+72h -IC Perturbations - 40km

Ensemble Mean Precipitation forecast
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Prec. Total lada 31/12/18949 05/01/2000 12UTC
Precipitacao Acumulada de 31/12/1999 a 06/01/2000 rec. Jotal acumuie aEnse/mblé Medio /01/

6

OBSERVATION ENSEMBLE mean FORECAST

Accumulated Precipitation between
31/12/1999 - 05/01/2000
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Eta Ensemble Forecast Products

Probability forecasts

Probobllldade de precipitacao > 1 0 mm — T+7 Praobabilidade de prempltocao 5 10(] mm - T Probabllldade de prempltocao > 500 mm — T+72h
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High Resolution Forecasts - flood case

Modelo Regional Eta 10km
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Floods Early 2000

Forecast Accumulated Precipitation
Eta Model
January 02-06, 2000

12 v a0 20 = 100 150 200

Observed Precipitation
January 02-06, 2000

12 o 30 50 75 100 150 200
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Eta Model for Severe Weather Forecasts
//tucupi.cptec.inpe.br/serradomar/tabela.shtml
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X-1 >1
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275

CPFTEC/INPE /MCT — MODELD Mesoc Eta Bkm

Freviaaa 2008082200+018h, valida para 17Z225EFP2008
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Helicity
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road safety Agriculture

Fog forecast Frost forecast

Previsao de Geadas
wumum UDZ + 34 hnras

04_2001 06: QDZ

30042001 06:40Z

Condicao:
. Favoravel
# Minima

» NMenhumo
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Wind power mapping

eMapping at 10m, 50m ou 100m
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Chuva acumulada em 7 dias (mm)
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Seasonal Forecasts
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Poor's man model climatology
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Totais trimestrais de precipitagdo sobre a Bacia do Sdo Francisco
Previsoes x Observacoes

Eta
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Crop model driven by Eta model seasonal forecasts

0ct1999 - jun2000
forecast vs observed corn production - Piracicaba, SP
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Crop model driven by Eta model seasonal forecasts

Obs corn production X Crop Model + Obs X

Corn Production Forecast

Corn Production Forecast
Patos de Minas, MG

Brasilia
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Future developments in weather and climate of the Eta Model at INPE

Short-range Ensemble forecasts with Eta Model: IC+phys, increase no of
members

‘Increase horizontal resolution in weather forecasts,

‘Forecasts from OAGCM lateral boundary conditions,

‘Extended range forecasts with the Eta and CPTEC GCM models,

-Eta seasonal forecasts climatology

‘Ensemble seasonal forecasts using Eta Model IC+ phys

*Coupling with hydrological model

High resolution SST input for weather prediction

‘Improvements in physics parameterizations
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E ETA MODEL - Windows Internet Explorer o=

@ @ v |® http:/fwww. cptecinpe.br/etaweb/  « | +5 | * | | Google
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he Eta Modelis a state-ofthe-art atmospheric modelused forresearch

and aperational purposes. The maodelis a descendent ofthe earlier HIBU
(Hydrometeorological Institute and Belgrade University) model, developed i
the seventies inthe formeryugoslavia he earliestreference being Mesing
and Janjic, 19743 Inthe eighties, the code has been upgradedtothe
Arakawa-style horizontal advection scheme of Janjic (1 984}, then rewritten to
usethe etavertical coordinate Mesinger etal. 1988), and subsequently, at
MCEPR, suppliedwith an advanced physics package ¢lanjic 19590, Mesinger
and Labacki 19910 thecame officially operational st NCEP an 8.June 1993
Black 1894} In its various versions, the model has been and/oris widely
usedinnumerous countries, including Algeria, Argenting, Belgium, Brazil,
Cameroon, China, Costa Rica, Cyprus, Czech Republic, Denmark, Egypt,
Finland, Germany, Greece, [celand, India, Israel, ltaly, Malta, Tunisia, Turkey,
Feru, Philippines, Serbia and Montenegro, South Aftica, Spain, Sweden, and
the United States.

Thecodei ilahle fardownloading atthe NCEP site, and, in an updated
version atthis site: Itis avery efficient codewhich can run on small persanal
computers in LN ar LINUE systems.

The name ofthe model derives from the Greek letter (ef)which denotes
thewerical coardinate Mesinger 1984), ane ofthe maodel features, defined

as
q=|i_{ﬂ—nl}.[£s=-4l=-]—n}]
(p=p)] L{pertO)=p) |,
wherefs the atmospheric pressure. The indices s and treferto the surface
andthe top ofthe maodel atmosphere, respectively. The index refrefersto a
prescribed reference atmosphere, and &is the surface height The model

orographyis formed of steps. The steps can have slopes intheversion
downlodable here fWesingerand Jovic 2004)

€ Internet | Protected Made: On

http://www.cptec.inpe.br/etaweb

€ ETA MODEL - Windows Internet Explorer [=[ET &5 ]

@v o |@ http:/www.cptec.inpe.br/etaweb/doy « | +5 | A | | Google

©¢ 4% | ETAMODEL '

EiaModel

Home Documentation Download Installation Sample Data Topography Forum References Contacts

Model Code andscripts

wersion ICTP, Trieste 2004 Sloping Eta.

worketa_sll tar .gz:

Features included that are considered improvements/!
refinements comparad to the MCEFP WS Eta:

= Sloping steps eta discretization (e.g., Mesinger and
Jdovic 2004,

= Changes in the continuity and hydrostatic equations to
account formass remowval and addition due to
precipitation and evaporation, and the prazence of
condensates (hesinger and Lazic, "Blue Book™ 2004Y;

= Changes in the B conwvection to remove’ ameliorate
the problem of undergoing intense conwvection (rewersed
D%Ps, and no extension of relaxation time);

= Ayeraging of all four summounding welocities at h points
(including thoze that are zero at verical sides) to do
turbulence quantities jmproves lowest I3yer winds owver
topographyl;

updates

http:// www.cptec.ir
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List of products addresses:

Eta-40km and 20km Forecasts:
http://www.cptec.inpe.br/prevhum/

Eta-40km Ensemble Forecasts
http://www6.cptec.inpe.br/iodopweb/ioweb/Etaens 40km.shtml

High resolution 5-km Southeast Brazil
http://www.cptec.inpe.br/produtos _serramar/etaserra/index.html
http://tucupi.cptec.inpe.br/serradomar/tabela.shtml| (temporary)

Eta Nordeste Brazil
http://www.cptec.inpe.br/eta/produtos/prod eta/eta sx6/Eta NE/gif

Seasonal forecasts
http://www.cptec.inpe.br/prevhum/prev clima/reg eta clima.shtml

Climate Change scenarios
http://wwwé6.cptec.inpe.br/pnud bra (soon)
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