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Climatology of Precipitaion in Ceara
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Seasonality of rain determined by N-S migration of the ITCZ

Rain Start: ITCZ reaches Southernmost (February)

Rain End: ITCZ migrates North of Equator (June-July)
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soils, crlstallne embasement WhICh can frequently

be seen at the surface, higher evaporation, a highly

concentrated rainfall regime

Ephemeral rivers: run during few months of the first semester



High Variability of Rainfall
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STANDARDIZED PRECIPITATION INDEX

+3.00 and above (exceptionally wet)

+2.00 to +2.99 (extremely wet)

+1.25 to +1.99 (very wet)

+0.75 to +1.24 (moderately wet)

-0.74 to +0.74 (near normal)
«1.24 to -0.75 (moderately dry)
-1.25 to -1.99 (very dry)

-2.00 to -2.99 (extremely dry)

-3.00 to below (exceptionally dry)

\ J




FUNCEME Monitoring Center

L : : METEOSAT Satellite Reception
2 e : - - - (FUNCEME)

S Band and X Band
Meteorological Radars

(FUNCEME)
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Meteorological DCPs

: ¢ (84 stations)
550 Raingage Stations (FUNCEME)

149 Reservoirs Data Tropical Atlantic Buoys Data (FUNCEME)
(COGERH) (Pirata Project)



: _ _ 4 Regional Climate Models
The state climate forecast includes: (dynamical/statistical) + 1 (WRF 3.5) >

1.Global Climate Models ECHAM 4.6, MRM
CFSv2 +1 (CAM3)

Multi-ensemble: CPTEC/INPE (3GCMS),
INMET & FUNCEME (ECHAMA4.6)

CPTEC/INMET /FUNCEME multimodel
Prab. most likely precip. tercile (%)
Issued: Dec 2013 Valid for JFM 2014
Ed

[ CRTEC/INMET/FUNCEME] JF

PREVISAO: ANOMALIA DA PRECIPITACAQ 'S m)
[Multimadel ?2014

RSM 1997

.. = I.r .;'
& poM 2008

T . i ]
J
— Eu :
. -
i .

By,

)3
1054 -

208{

0§{ - dpo St

405

70w 60w 50w A0W

HRogion (TCE) : lon (41, lﬂ 12) 1at (2.73,7.35)
ofTERSAS: RS PR iR o8 Climatology (red) | Forecast (blue)
a=-13.66 mm
" 05 1=031
100
oo S= 74.84mm
o 04 N ¥=als = 018
o /4 X'1=-0.06
M 03 5= 095 FawW oW 6hW BOW 55w BOW  45W  40M  35W
1 / T 508.26 mm Lower tercile Upper tercile
Hso 02 \
Normal: 35%
T —80 70 50 38 35 50 70 &0
o1 \ White=central tercile most likely
Lf» - low: 35 % Above: 30 %
200
)
e 2 4 o ) 2




RESERVOIR INFLOW FORECASTS & WATER ALLOCATION

[ Regional Climate Predictors ]
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RESERVOIR INFLOW FORECASTS — DYNAMICAL MODELS

OROS Reservoir

OROS Reservoir

RSM - issued from Dec to Aﬂr each Year
Precipitation, Inflow [forecast statistics and observed values)
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Demand/Supply Scenarios Runs
SIGA - Integrated System for Management of Water AIIocatlon
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[Operaqﬁo de Sistemas

Cendrios

| cendrio 6 - 00005 | Cenario 5 - 00004 | Cenario 4 - 00003 | Cendrio 3 - 00002 | Cenrio 2 - 00001 | Cenario 04

ERNRFY |

Método de Execucdo

@ Simulador (Regras)

(0 Simulador - Janelas (Regras)
() Otimizador (Regras)

(0 Simulador (Prioridades)

() Simulador - Janelas (Prioridades)

Intervalo de tempo

Data Hora

Inicio 14/04/2014 @~ [0 |3

Final 14/04/2004 @ [0 [

Cendrio 10 - 00009 | Cenario 9 - 00008 | Cendrio 8 - 00007 | Cenario 7 - 00006

Cenario 11 - 00010
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Precipitation Evapotranspiration Aridity Index

1971-2000

2041-2070

Precipitagao: Il 0 - 300 mm; [ 300 - 600 mm; [0 800 - 900 mm; [ 900 - 1200 mm;
B 1200 - 1500 mm: | 1500 - 1800 mm: B0 1800 - 2100 mm: I 2100 - 2400 mm: @ > 2400 mm.
Evapotranspiragio Potencial: BB 1300 - 1500 mm; [ 11500 - 1700 mm; [ 1700 - 1900 mm; B8 1900 -
2100 mm; = 2100 mm

indice de Aridez: Arido I 0,05 - 0,20; Semi-arido B8 0,20 - 0,50; Sub-Umido Seco 0,50 - 0,65 Sub-
imide Umido 0,65- 1,00 e Umido M > 1,00.
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Dry Years
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Legend

I i Full (without climatic limitation) penaton

I o moderate (due to water deficiency)

€5~ Unsuitable (due to severe water deficiency)
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Legend

B i (without climatic limitation)
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€5~ Moderate (due to water deficiency)
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Total Duration of Dry Spells (days) - Jan to May
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Crop Loss (%) - Jan to May
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Total Duration of Dry Spells x Crop loss - Jan to May

Total duration of dry spells (days) Total duration of dry spells (days)

Total duration of dry spells (days)

150
135
120
105

90
75
60
45
30
15

0
0

[
T~ N - B = B R FU R )
o L O o W o 0 o n o

150
135
120
105
50
75
60
45
30
15
o

t t
10 20 30 40 50 B0 70 80 S0 100

Crop loss (%)

~ n1 La
VLY

0 10 20 30 40 50 60 70 80 90 100
Crop loss (%)

P -
. - [ ] . -
r] PPN, .
SREE PRI L
PRI
:u::'1E . P* e
] -
"-'.‘l'n.'
L] " "s s "
T
201 A1
ULl%

0 10 20 30 40 50 &0 70 B0 90 100
Crop loss (%)



© T o or e o Foresasting Inthe St of eard T e
—’— el Soaricioana Ecuarsomsaring. Northeast Drought Monitor

meiry@funceme.br

Risk management increases coping capacity, builds resilience.

risk management proactive

Prediction and

Mitigation

Protection

Recovery

Impact
Reconstruction Assessment

Recovery Response

crisis management

Crisis management treats the symptoms, not the causes.




Three Pillars of Drought Preparedness

1. Monitoring and
forecasting/early
warning

Foundation of a drought
plan

Indices/ indicators linked
to impacts and action
triggers

Feeds into the
development/ delivery of
information and decision-
support tools

2. Vulnerability/

resilience and impact

assessment

Identifies who and what
is at risk and why

Involves monitoring/
archiving of impacts to
improve drought
characterization

3. Mitigation and
response planning and
measures

Pre-drought programs and
actions to reduce risks
(short and long-term)

Well-defined and
negotiated operational
response plan for when a
drought hits

Safety net and social
programs, research and
extension




INTEGRATION OF DATA BANK

INMET/
CONAB+CEMAD

STATE MET SERVICES/ EMATERS

MAPA

EN

_ | INTEGRATION OF DATA BANK I

ANA CEMADEN CPTEC

Monitor de Secas do Nordeste
%Prototlpo Agosto 2014
. ~ Mapa Validado

S ] .
1\. CL

INMET STATE MET SERVICES

« 5 categories of drought
Initial frequency: monthly

* Integration of data:
meteorological, hydrological and
agricultural

» Participatory and collaborative
tool

 Local validation

Category

Percentile

Description Possible Impacts

S0

30 %tile

Abnormally dry Going into drought: short-term dryness slowing planting,
growth of crops or pastures. Coming out of drought: some
lingering water deficits; pastures or crops not fully recovered

s1

5

53

Il 54 Seca - Excepcional 54

ANA CEMADEN CPTEC

20 %tile

10 %tile

5 %tile

2 Ytile

Moderate drought Some damage to crops, pastures; streams, reservoirs, or

wells low, some water shortages developing or imminent;

voluntary water-use restrictions requested

Severe drought Crop or pasture losses likely; water shortages common;
water restrictions imposed

Extreme drought Mdjm rrop’pasturp losses; widespread water shortages or

Exceptional drought ) sses; shortage of

STATE WATER AGENCIES

| WATERRESOURCES | -

INTEGRATION OF DATA BANK ]




Main Indicators (12, 4 and 3 months): Information to support decision:
» SPEI (Standardized Precipitation *Soil moisture (Calculated Soil Moisture
Evapotranspiration Index) Ranking Percentile — Monthly CPC/NOAA)
» SPI (Standardized Precipitation Index) *Vegetation Index (Vegetation Health Index —
, R VHA — NESDIS/NOAA)
‘;“ BR _.Q$2s- fm *Precipitation (accumulated and anomaly)
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Map generated with Map generated with SPEI12+
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SPEI3and4 +SPI3and 4 and4 + impact indicators



Planning for drought preparedness and how public policy
actions and contingency are triggered by the categories
Indicated in the Monitor
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- Constant monitoring and
forecasting

- Implement long-term
mitigation actions outlined in
the drought plan (e.g.,
infrastructure and research)

J

Implement short-term
mitigation actions; indicators
have associated triggers that
link with Drought Monitor
categories to spur actions in
vulnerable sectors pre-defined
in the drought plan

J

Implement emergency
response actions; indicators
have associated triggers that
link with Drought Monitor
categories to spur actions in
vulnerable sectors pre-defined
in the drought plan

J

Back to emphasizing
monitoring and forecasting
and implementing long-term
structural activities in the
drought plan
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