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CLIMATE AND ENVIRONMENTAL DIVISION
Biomass Burning Monitoring System

Focoa de Calor

Acumulado de setembro de 2001
NOAALZ ssagem a8 21 UTC

B
Mapa de Risco Semeanal Previsto
Yalido de 13/12/2002 19/131/2003
(MODELO ¢ TICO ETA/CPTEC 40Km)

LBA

Interaction

land-atmosphere

Minimo Balxe Medio Alte Critico

BOW 70N GCM SOW  40W
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SUPERCOMPUTERS

EC SX-6

32 processors
256 GFLOPS

96 processors
768 GFLOPS

8 processors
16GFLOPS




MODELS AT CPTEC

ATMOSPHERIC GLOBAL
CIRCULATION MODEL CPTEC/COLA

REGIONAL MODEL ETA
WAVE MODEL WAM
HYDROLOGICAL MODEL

TRANSPORT MODEL (pollutants)
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WEATHER FORECAST
GLOBAL CIRCULATION MODEL

T126 L28 2X DAY 12 DAYS NCEP I.C.

T126 L28 ENSEMBLE 15 INTEGRATIONS a
1XxDAY 7 DAYS

T170 L42 1X DAY 7 DAYS

(PARALELL RUN )

T126 L28 2X DAY 7 DAYS JMA ASSIM. I.C.




CPTEC/INPE/MCT — GLOBAL MODEL — T126L28 CPTEC/INPE/MCT — GLOBAL MODEL — T126L28
FORECAST FROM: 200311100Q VALID FOR: 2003111400 FORECAST FROM: 200311100Q VALID FOR: 200311144QQ
TOTAL PREC {mm/day — Ac. last 24h) HORIZONTAL WIND at 850 hPa {m/s)




ETA MODEL

CPTEC/INFE/MCT — MODELQ REGIONAL

) r= CPTEC/INPE/MCT — MODELO REGIONAL
P""“"’“v:;dg1gjmh‘:rf;1'"";:‘,g% °S'BJT%/ 1(;;’3&03, oouTe Previsao de 0102 horae iniciada em 10/11/2003, DOUTC

1
Sombreado: Precipitacac 'I/otul Acumulada em Jsh (mm) vallda para 14/11/2003, 0BUTC {Sexta)
Contorno: Presaao ao Nivel Medlo do Mar (hPa) Linhaa de Corrents e Magnltude de Vento (m/a) am 850 hPa

I
10 15 20 25 30 40 50 B0 B0 100




INPE/MCT — GLOBAL MODEL — T126L28
FORECAST FROM: 2003111000 VALID FOR: 2003111400
MSL_PRESSURE {(hPa




CPTEC/INPE/MCT — GLOBAL MODEL — T126L28
FORECAST FROM: 2003111200 VALID FOR: 2003111400
MSL_PRESSURE (hPa




CPTEC/INPE/MCT — GLOBAL MODEL — T126L28
FORECAST FROM: 2003111000 VALID FOR: 2003111400




CPTEC/INPE/MCT — GLOBAL MODEL — T126L23
FORECAST FROM: 2003111200 wALID FOR: 2003111400
laat 24h




CPTEC/INPE/MCT - PREVISAO DE TEMPO GLOBAL POR ENSEMBLE - T126L28
Diagrama "Spaquetti" — Altura Geopatancial {m) (500 hPa)

F AG U E I I I Previsac a partir de: 20031031122  valido para: 20031106122

31/10/2003 TO 6/11/2003

Membres do Ensemble (5500.0 m) Ensemble Media (5500.0 m)

Membres do Ensemble (5300.0 m) Ensemble Medio (5300.0 m)



CPTEC/INPE/MCT — PREVISAQ DE TEMPD GLOBAL POR ENSEMBLE - T126L28
Diagrama "Spagquetti’ — Temperatura ¢(C) (925 hPa}
Previsao a partir de: 20031111122 Valido para: 20031114002

TEMPERATURE

Fi

BOW TON EOW 20 10w

——Membros do Ensemble {15 graus) Ensemble Medio (15 gqraus)

——Membros do Ensemble {5.0 graus) Ensemble Media (5.0 graus)




INPFE/MCT — PREVISAO DE TEMFO GLOBAL FOR ENSEMBLE — T126L23

CLUS I ER Cluater Medio para Preasao ao Nivel Medic do Mar (hPa) (Contornas)

e Precipitacao Acumulada em 24 horas (mm) (Cores)

Previsao de: 2003103112Z  Valido para: 20031106Q0Z
ANAL I SIS cluater: 1 n.o d¢ membros: 6 cluater: 2

] T - -
oW B 3K FW BIW G M i XY L LU 1 4

Wards minimum

cluster: 3 n.o de membros: 4

11k

variance method
(Wilks, 1995)




PROBABILISTIC FORECAST GLOBAL MODEL
15

CPTEC/INPE/MCT — PREVISAC DE TEMPC GLOBAL POR ENSEMBLE - T062L28 I NTEG RATI O N S

Previsao ds Probabilidades (%) — A partir de: 20011213122 Valido para: 20011214122

Precipitacae acumulodg em 24 hrs > 1.0 mm Precipitacoe acumulada em 24 hrs > 5.0 mm
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Probabilistic forecast rainfall above 20 mm in 24 hours

11 to 15 december 2002
intense rainfall in MG

QEC"P”UCUD acurnulada e 24 hrs > 20,0 mm Precipitacon ocumulada em 24 hrs > 20.0 mm
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= ol e P ‘Qé i R ﬁ

14112102 - 002 [Bul[ENEERENR TR0 oy [ e Y Ry 15/12/02 - 21h
forec. 144 h  |FIEEERERE Fane ¥:at forec. 168 h




WEATHER FORECAST

REGIONAL MODEL

40km L38 2XDAY 7days i

LATERAL CONDITIONS

CPTEC/COLA AGCM

20 km L 38 specific cases 5 days

OUTPUTS: AT EACH 6 HOURS




WEATHER FORECASTING

GLOBAL MODEL

— GLOBAL MODEL —

DATA SATELLITE
IMAGES

sl ensemble
T D i REGIONAL MODEL

CPTEC/INPE/MCT — MODELD RECIONAL
Previsao 2002092400+12h, valida pora 24,/09,/2002, 12UTC
Pracipltazas Asuriuada arm B heres (men)

.

http://www.cptec.inpe:-br CF-’rEC



Floods Early 2000

Forecasted Accumulated Precipitation
Eta/CPTEC Regional Model
January 02-06, 2000

‘Observed Precipitation
January-02-06, 2000



Regional CPTEC Model Forecasts Heavy Precipitation

for the South of Brazil, 48 hours in advance —
Sep.29, 2001 to 30 Sept 2001

PNMM + PREC Ul
" : gAY

timas 24h 00Z010CT2001 [48h] CPTEC—INPE
N = T o (mm) - 01/10/2001

GPTEC = Centro Previsdo Tempo e Estudos Climaticos

Precipitacao (bservad
i N

o | Py,

28/00/2001

Chuvas IntenzasForte

No dia 29109 (sabado) uma drea de instabilidade associada a uma
haixa pressao sobre a Argentina provocara chuvas fortes sobre os
RS. Estas chuvas deverdo ocorrer principalmente no periodo da
tarde, estendendo-se pelo noite e madrugada. Nao descartados
chuvas de granizo em algumas localidades. Deverao ocorrer
ventos de rajada, com velocidades de até 50 nds (25m/s) no leste e f
sul deste Estado. No dia 30,09 (Domingo) o dia sera chuvoso em e sl g AL
toda a regido, podendo ocorrer chuvas fortes em varias
localidades.

J0/09/01__15Z |

T
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RO ETA — Analise da dio 00Z293EP2001 B0
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Regional CPTEC Model Forecasts Heavy Precipitation
for the South of Brazil, 48 hours in advance —
Nov 10, 2001

GPTEC = Centro Previsiio Tempo e Estudos Climaticos

PNMM + PREC U

160

09/11/2001

Ch

No dia 10/11 {sabado): Uma frente fria provocara chuvas fortes do
RS. De acordo com o modelo de previsdo séo esperadas CHUVAS
FORTES, principalmente no final da manhé e periodo da tarde, em
toda a regido de fronteira com o Uruguai e na regido de
Uruguaiana. No dia 11/11 {Domingo): Na madrugada e periodo da
manha devera chover forte no setor norte, serrana e litoral do RS.
No final da manha e periodo da tarde também devera chover forte
em varias localidades de SC e do RS.

LNFECPTEC -8 IR 11/11/11 14997 CPTET¢C-—INPE
' ' B Precipitacao Observada (mm) — 11/11/2007

10 15 26 30 40 50 oL OrE
Fontex de dodox: GMGIL/TNFE—INME I—FUNGEME /CF - LMRE /FB—EMFARN /XN —DMRE / F¥
DEME /FI—-CEPE S/ S8 —NMAR/AL—SRE/ Rl —CEMT0 /SIMOE /Mo~ SEA8/X S —SIMEFAR /PR~ CLIMERE /ST




High Resolution Regional Forecast
Angra dos Reis - Dec 2002

Eta — 10 km — 24h Forecast

~

www.cptec.inpezbr CPJEC



APPLICATION OF ETA MODEL OUTPUTS
FOG FROST

_ Pr&wga@ de Newmnm M I‘w-.

i Previsao de Geadas

n4mmnm HUZ + 34 huras




APPLICATION OF AGCM

OUTPUTS

PRODUCTS OF OCEAN
WAVE MODEL

»GLOBAL PREDICTION
OF WAVES: WAM MODEL

ATMOSPHERIC FORCING
(SURFACE WINDS
PRODUCED BY
CPTEC/COLA T126L28).

1 x day

e




VERIFICATION




EVALUATION OF FRONTAL SYSTEMS
POSITION




PERCENTAGE OF RIGHT FORECAST

PRIMEIRO TRIMESTRE (ANALISE 12Z)
DJA

PERCENTUAL

48
PREVISAO (h)

\ BPROXIMO_REG OPROXIMO_GLB BATRASADO_REG

BATRASADO_GLB

PERCENTUAL

SEGUNDO TRIMESTRE (ANALISE DAS 122)

Ty

48
PREVISAO (h)

[BPROXIMO_REG  OPROXIMO_GLB  DATRASADO_REG  BATRASADO_GLB

TERCEIRO TRIMESTRE (ANALISE DAS 12Z)
JJA

PERCENTUAL

48
PREVISAO (h)

BPROXIMO_REG OPROXIMO_GLB EATRASADO_REG

BATRASADO_GLB

PERCENTUAL

QUARTO TRIMESTRE (ANALISE DAS 127)
SON

13 12

i

24 48
PREVISAO (h)

[BPROXIMO_REG ~ OPROXIMO_GLB  DATRASADO_REG  BATRASADO_GLB




WEATHER
FORECAST
PRECIPITATION

Pi: forecast




VERIFICATION ANALYSES

F -number of points with forecast precipitation above a threshold
O - number of points with observed precipitation above a threshold
H - number of hits

CH - number of points of random hits

N —number of points in the area




BIAS 24 horas

GLOBAL TOB2
GLOBAL T126
REGIONAL

Amaerica do Sul DJF 2002 — 2003

e

2.I5 l 5:3
8694 | 4371

Small values

25.4 38.1 50.B

1614 1029 441

Large values

GLOBAL TOB2
BIAS 4B horas %g%ﬁims

America do Sul DJF 2002 — 2003

b3
10299

55
8492

554 341 50.B
4238 2505 1585 1005 443

GLOBAL TOB2
GLOBAL T126

BIAS 72 horas REGIONAL

America do Sul DJF 2002 — 2003

B3 137 18
8242 4053 2401 1521  g96e




1 0659

8894

GLOBAL TOB2

Equitable Threat Scare 24 horas %g%”' 128

Amenca do Sul DJF 2002 — 2003

B3 127 18 254
4371 2567 1614 1020

1 0299

GLOBAL TOB2

Equitable Threat Score 48 horas %gﬁ#,-ims

America do Sul DJF 2002 — 2003

83 187 18 254
8492 4238 2505 1585 1005

GLOBAL TOB2
GLOBAL T128&

Equitable Threat Scere 72 horas REGIONAL

Amenca do Sul DJF 2002 - 2003

83 127 18 254
4053 2401 1521 968

9909 3242




CLOUDINESS AND PRESSURE FIELD




PRODUCTS DISSEMINATION
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Communicating Early Warnings through Fax, Phone, Web

FAX TO CIVIL DEFENSE

amps, A
ca & freae fria ne wul de ST
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Hy

FAX TO MAYOR’s OFFICE

FAX TO PRESS

CPTEC = Cantre Pravisde Tempe o Estudes Climaticon
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CLIMATE PREDICTION

SEASONAL PREDICTION
v \/

AGCM T62 L28 ETA 40 km

6 months 3 months

(average of 3 months

(look each month)




Tropical Pacific SST Anomalies
NCEP SSTA Forecast

NCEP

Global SST Anomalies ’ oy P Lower BC: SSTA Field
: R . 2 F

persisted SSTA

Tropical Atlantic SST Anomalies
CPTEC/SIMOC SSTA Forecast




ENSEMBLES

@ 15 Integrations using persisted SST
© 15 Integrations using forecasted SST

@ |.C. From different days




SEASONAL PREDICTION
ATMOSPHERIC GLOBAL CIRCULATION MODEL

PREVISAO DE ANOMALIA DE PRECIPITACAO (mm /dia)
JUL2002 AGO2002 SET2002

CPTEC/INPE SST PREDICTED — ATLAMTIC: SIMOC SCPTEC AIMPE JunCZ 15 EMSEMBLE MEAM




PREDICTED ANOMALY PRECIPITATION

CPTEC — INPE Modelo de Previsac Climatica
ANOMALIAS (Marco o Maio—2003)

Sombr:Precipitacac Total

15N
10N

5N

EQ

55
108
158
205 Je
253
305
355
408
458

203 1

555

BDS T T T T T T T T 1 T T T T
140 130W 120W 110W 100w 0w 80w TOW 60w 20w 40W 0w 20 10w 0

TSM Persistida neo Atlantice e Pacifico —r T T T T T
Media de 15 membros -4 -2 -1 -0.50.5 1 2 4



ANOMALY PRECIPITATION [LLUZITE)

Anomalia de precipitacao — {r_min=0.3)
Previzao:MAR—-MAY /2003

ESW 6 SEW 50w i 40W 39w
Modelo:CPTE




PROBABILISTIC PREDICTION

CPTEC/INPE—Previsao por Categarias
augsepoct: 2001

Percentage
based
on
the number
of members
in each
category




CPTEC/INPE—Frevisao por Categorias FMA — 2003

Percentage of
the

correct

forecast in
each

category

50 years




CLIMATE SIMULATIONS

AGCM CPTEC/COLA T62L28
ENSEMBLE

9 INTEGRATIONS
10 YEARS (1981-1991)
(9 DAYS I.C.)

ENSEMBLE
10 INTEGRATIONS
50 YEARS (1950-2000)
(10 DAYS I.C.)




ENSO AND PRECIPITATION ANOMALIES
MODEL

MAM 83 T62L28 ENSEMBLE

CMAP

MAM 83 CMAP
S

3
90w 85w  8OW 70W B5W  BOW S5W  50W  45W 40w 35w

El NINO

3w

25W

10N

70W  65W  BOW  55W  50W  45W 40w  35W  30W  25W 20w

MAM 89 T62L28 ENSEMBLE

LA NINA

105N\

15S 1<

2081 -

308

3581

15N

10N

SN

108

158

208

255

3059

358

40s

MAM 89 CMAP

W BSW BOW 75W 70W BSW BOW 55W  S0W  45W  40W  35W

BSW 8OW 75W 70W B5W 60W  55W  50W  45W 40w 35w 30w 25w 20w



MAM 98

OBSERVED

SEASONAL PREDICTION
OF EXTREME CASES

Precipitation Anomalies Prediction {nn}
MAaM 938

&l
BT

S i
i -~
B T TaF  TOW GAF EGF AW SOF far




EXTREME CASES OF SEASONAL PRECIPITATION ANOMALIES
AND THE PREDICTION BY THE CPTEC/COLA AGCM.

OBSERV i
DJF 1997/1998
(PAC/ATL)
85W 80W 75 70w B5W. BOW. 55W 50w
-2 -15 -1 -06-03 0 03 06 1 15 2
-2 -15 -1 -06-03 0 03 06 1 15 2
CMAP/CAMS SON 1999 PREDICTION SON 1999 (PAC)
SON 1999
/ B TR % 70N 70W 65N 6OW  55M W
/ / -2 -1.5 -1 -0.6 -0.3 0 03 O, 3 /




DOWN- SCALING/ REGIONAL MODEL ETA
MONTHLY PREDICTION

01/09/2001 127 a 3u%n9/2m1 192

Etu7)d 40 km C.| 200108281

Prec. Acum. {mm
15N

(i Te

G o 3 B 7R 100 150 20 SO0 400 G o & B TR 100 150 230 S0 400




APPLICATION OF ETA MODEL OUTPUTS

Hydrological model

Water balance

SUDENE - CPTEC —INPE
Balance de Agua no Solo
Pericdo 01042003—-30042003

Precipitacao
media

Armazenamento

Evapotranspirdcao
de agua no solo

Fontes de dodas: CMCD/IMPE—INMET—FUNCEME/ CE—LMRS /FE—EMPARN /BH—-DMRHPE
ERH /B A= MKRH /AL=SEALB /Pi=CEPES, /SE = CEMIG,/SIMGE / MG=SEAC /ES

Risk of fires

HODELO REGIONAL CLIMATICO ETA
Mapa de Risco Futuro de

Inic.: 200307156 1

osto de 2003 (Res: 0,25 graus)
20TC CPTEC/DSA/CLIMA)

- '

Nova reselucae das gquadriculos!
24km X 24km . :
" Fomtes de Dudes:] |

CMCED/INPE —_B34/INFE

ANEFL — INMET . :
1/INFE — RADAM/BRASH
CCOGPERACAD.
 IBAMA-PNUD




VERIFICATION




Example of regions with High predictability:
NE Brazil

N NEB (FMAM)

A =¥ . U

0.2 04 06 08 1
False alarm rate

CMAP =5.97 (M); 222 (D)
MEAN =8.01 (M); 1.51 (D)

Area 0.6

0.2 04 06 08 1
False alarm rate

CMAP - 3.69 (M); 1.09 (D)
VEAN - 7.35 (M); 1.94 (D)




ROC Curves (Relative Operational Characteristic): Measurement of skill of the
Larger area below the

model, defined on the hit rate and false alarme.
curve->Better skill and larger predictability.

1 1 1 1 A
0.2 0.4 0.6 o8 1
False alarm rate

1 A 0 1
) U

0.8 0.8
£0.6 gos6 |
& &
I0.4f . To4l

0.2 | 0.2 | .' : ‘. :

5 .
On 1 L 1 1
0 02 04 06 08 1

0 n 1 1 1 1
0 0.2 0.4 06 08 1
False alarm rate I False alarm rate




Correlation of anomaly rainfall (observed vs model):

High positive correlation (better predictability), High negative correlation (lower predictability

Anomaly Correlation Anomaly Correlation

DJF

15

10N

SN

105

1551

20%

2551

0%

355 4
-
™ .,
455 v
505 1= T ] T T T % .— T . "
BSW  BUOW  7HW  FUW  BRW  BDW  BEW  G0W  45W  40W  35W 30w —clll] | [ [ [
| | | | [ -0.8 -0.6 -0D.4 —0.2 0.g [F RS 0.6 0.8

-0 -0.6 -0.4 -—0D.2Z 0.2 D4 a.6 a.a8




Anomaly correlation for rainfall (observed vs model):
High positive correlation (better predictability), High negative correlation (lower predictability)

Anomaly Carrelation Anomalysgorrelation
N

. } & »
57 _ y
& - 2 s, ‘ l
3L i3] .

BSW  BOW YW FOW  65W  BOW  SSW  SOW 45w 40w 35W  3OW BSW  BOW  FOW  FOW  BSW  BOW  5SW  SOW 45w 40W  3mW  30W

-0.8 -—0.6 -4 —0.2 0.2 0.4 0.5 a.8 -0.8 -0.8 -—-04 —0.2 [ 04 a.a a.8




MONTHLY MEETINGS

® LARGE SCALE CONDIIONS

@ CPTEC AGCM AND ETA\RESULTS
® SEASONAL PREDICTION OF OTHER

2 D D D DD

MODELS
* IRl MULTI-MODEL ENSEMBLE

rn
O
<
=
T

» MET OFFICE
» NCEP

* NSIP

» ECHAM




EXAMPLE OF THE FINAL PREDICTION

- - Wrl= 2
L L
40
30
30 :
== ED1>
45 B -
{25 B
33
T 34
g Tt 33
-ﬂ:'rl:-.::l-|
st L,
S £ 35 B
e T

125 |

Distribuigéc de probabilidade (%) de ccorréncia de
chuvas em relagio a média historica

fcima da meédia histarica
Fréaximas a média histdrica

Abaixo da média histdrica
As regides hachuradas indicam a confiabilidade
da previsio (vide legenda na fiowral




RAINFALL
MONITORING

TEMPERATURE
MONITORING

INFOCLIMA

CPTEC/INPE
SEASONAL CLIMATE PREDICTION

GLOBAL
MONITORING

fochima .. =
R Baixa
. Média

— Meadia Alta

http://www.cptec.inpe.br CF-’rEC “@.



Anomalia de Temperatura da Superficie do Mar JUN/2002

CLIMANALISE LARGE SCALE
CLIMANALISE

BOLETIM DE MONITORAMENTO E ANALISE CLIMATICA

N SYNOPTIC
SYSTEMS

>

INSTITUTO NJ';L-J IONAL ES) C.PUJS AS ESPRCIAIS

Centro de Previsdo de Tempo e Estudos Climéticos - CPTEC
HYDROLOGICAL ocos de Calor

Acumulade de setembro de 2001
NOAALZ - passagem as 21 UTC

SOBRADINHD

SCIENTIFIC PAPERS

®

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



APPLICATIONS FROM CLIMATE PRODUCTS
AGRICULTURE
WATER RESOURCES
BUSH FIRE MONITORING
NORDESTE DROUGHTS
FLOODS IN SOUTHERN BRAZIL

e O EL NINO/LA NINA MONITORING

g .o can das

CPTEC - INPE
e Agua ne

A P }
A
4 -
Wy
e

wit f
-
| @ cPrec/INPE | ———Eéf " :.4"' .

CPIEC [N ETREs)0 50) 40 mm




DEVELOPMENTS TO IMPROVE
THE MODELS

® EXPERIMENTS WITH DIFFERENT
@ CONVECTION SCHEME

© RADIATION SCHEME

® MORE REALISTIC SOIL HUMIDITY
@ NEW VEGETATION MAP

@ VARIABILITY OF CO2 AND OZONE




FUTURE-IMPLEMENTATIONS
CLIMATE

PREDICTION

WEATHER
FORECASTS

T170L42
T256L42
ETA 20 km

T126L28
Regional Climatology

Regional ensemble

Regional ensemble Coupled Ocean-Atmosphere




ee product at

www.cptec.in'be.bri* '
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