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Outline

 The CORDEX simulations performed at UECE
e Model and Data
e Validation and Historical Run

 Final Remarks
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CORDEX simulations at UECE -~

e Focus over Northeast Brazil

— Water resources
— Agriculture <

— Renewable Energy ~ Impacts

e CORDEX domains (at least two global models)
— Central America

— South America
— Africa
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Model and Data

* Regional Model: RAMS 6.0

— Model Domain: slightly extended “Central America” CORDEX domain

— Grid: 252 x 136 horizontal points (50 km grid spacing), 29 levels, with
model top at 21 km.

— Physical parameterizations: Radiation (Chen-Cotton), Cloud
Microphysics (Walko et al.), Turbulence (Mellor-Yamada), Surface
Processes (LEAF) and Convection

e Forcing data: ERA-Interim (1989-2007), HadGEM?2-ES (historical run
and RCP 8.5, 1t member)

* Validation data: CRU, Delaware, CMAP, GPCP, MERRA, ...
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* Four model configurations were
tested
— Convective parameterization
(Kain-Fritsch versus modified
Kuo)
— Large-scale (“central”) nudging:
activated or not

—UCN

SN
KUSN

N | NDelyware
GPCC

HERRACRU

N B BOMAP

HUIMIEGPCP

N ENTRMM

) F " A M ) ) A s 0 N 0 eEEmMédia0OBS

Ciclo Anual da Precipitacao R—
México e América Central L —

25 I CFSN
N KUSN
’ [ BRI

GPCC

NERRICRY
N B MCMAP
HnmnGecs
- -TRAMM
E\edis OBS

Taxa da precipitagio diéria o

(mmidia)
QO = N w S v ~

(o]

(mm/dia)

Taxa ¢a precipitago didria

J F M A M ) ] A 3 0 N

Ciclo Anual da Precipitacao - Caribe —CN

I UCN

RSN
KUSN

N | NOclaware
GPCC

[ 1 1] ] (s8]

Q

(mmidia)

u ® mCMAP
HIIEGPCP
. TRMM
e dia OBS

Taxa da precipitagao diaria




E)riNep

U N lv E RS I DA D E FINANCIADORA DE ESTUDOS E PROJETOS

MINISTERIO DA CIENCIA E TECNOLOGIA

® BSTADUAL DO CEARA @CNPQ

(a) CMAP, &
(b) GPCP, :
(c) TRMM, e
(d) Delaware, 4
(e) CRU 3
(f) GPCC. :

0

|1
[

-3

J0 TR e | (aycog,
f@w (b) NCEP-R2,
(c) Delaware,

, d) CRU
(e) ' \ ¥ (| (d)

(e) MERRA




gee EJ rner
& UNIVERSIDADE TR
oy LSTADUAL DO CEARA @CNPq

Historical Run e

* RAMS forced by HadGEM?2-ES rlilp1 historical
run

* Baseline period: 1985-2005



El FINEP

UNIVERSIDADE .

FINANCIADORA DE ESTUDOS E PROJETOS
2 MINISTERIO DA CIENCIA E TECNOLOGIA
’
Es’ 0 CE - C
<
STADUAL D JEARA 27 A | Cvcl ACNP
2 nnual Lycie
25 Naclonal de
Clentffico e Tecnolégico
24
23
22 J L)
I F M ) A N
8
7 [
6 B mIE B
5
4 77
3
2 26
1
0 25
JF oM™ ) N
24
23
| L 1 1 1
I 2 :
10 : J F M A A S O N D
F M A M J J A S O N D oy 2
5 — Iy
%‘ 10
4 200N — .
.
3 B = . 6
2 a
10°N —
1 , 2
i 0 ,
° ' J F M A A S O N D
o s ~—
o
16°s —|
i v
T T T T —
1200 100°w 30°W BO°W 40°W 30
29
28
28
27 2
26 2
25 25
24 24
23 23
22 )
2 .
21
12 20
10
12
8
10
6
8
4
6
2
4 ,
0 \
J FM A M J J A S O N D 2
0
1 F M A J s D




El FINEP

U N l v E l{ S l DA D E 040 7 FINANCIADORA DE ESTUDOS E PROJETOS

MINISTERIO DA CIENCIA E TECNOLOGIA

ESTADUAL DO CEARA Montlhy PDFs QAcnPq

0.00

Historical Run =+ £

B N E BRY

o

03
0.2 0.70
0.60
0.1
0.50
0 0.40
400 500
030
0.20
L 1 L L 1 L 1 1 0.10
o L 0.00
4y 0.40
i 2 T -
05 — %' L 030
04 =
.
03 N = x r 0.20
10°N — [~
0.2 . 0.10
] 7
0.1 i g = L
o 0.00
o - [~
0 s ~ i 5
16°s —| ~
‘ 4
4 iy -
T T T T T — ~
0.50 1200 100°w 30°W BO°W 40°W 0.50
0.40 0.40
0.70
030 0.60 030
0.50
0.20 0.20
0.40
0.10 030 0.10
0.00 020 0.00
10 15 20 25 30 35 40 0.10
0.25 035
0.00
0 03
0.25 0.25
0.15 02 02
0.1 0.15
0.15
01
0.05
0.1 0.05
o 0
0 0.05
0




EJrNer

U N Iv E RS I DA D E FINANCIADORA DE ESTUDOS E PROJETOS

MINISTERIO DA CIENCIA E TECNOLOGIA

' EsTADUAL DO CEARA @CNPq

HadGEM2 HadGEM2 - CRU
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Final Remarks "

* Validation runs using ERA-Interim data allowed us
to attain a best model configuration

* The regional model have systematic errors even
when forced by ideal boundary conditions

e Putting RCM and GCM outputs side by side, there
is no clear superiority in the RCM results, but
these can be regarded as another member to
produce a very large ensemble
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