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BRAZIL IN NUMBERS

5th largest country in the world (area of 8.514.876 km?)

271 (0 milion inhabitants (IBGE, 2019)

5 Geopolitical Regions

5 . 570 cities located in 26 States and 1 Federal District

12% Planet’s fresh water is in Brazil

83 boundary and transboundary rivers
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Critical events in Brazil

Rainfall distribution
o Climate diversity

|t demands continuous
monitoring

* Droughts and floods

-

7%

u Rains
Droughts
Others

RAINFALL

Fonte: INMET 1931/1990
jan fev mar abr mai jun jul ago set out nov dez

WANA

AGENCIANACIONAL DE AGUAS


Presenter
Presentation Notes
Checar última atualização da distribuição de eventos críticos no Brasil (fonte).


Unequal Distribution of Water and Population

Higher Water Availability

Lower Water Demand

%

BRAZIL: WATER
BALANCE
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THE BRAZILIAN WATER
RESOURCES POLICY
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Water Resources Policy

“Art.  21. The Federal Responsible to implement
Government is responsible for i

establishing a national water the National Water resources
resources management Po|icy

system and defining criteria

for wat its” - 1988 - i
or water permits Establishes the National

Water Resources Pollcy.
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Federal Constitution of 1988
National and State Responsibilities

e National Jurisdiction (national water
resources) in the case of transboundary
rivers and surface waters shared by two
or more States;

e State Jurisdiction (state water resources)
in the case of groundwater and surface
water bodies not shared with other
States.
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National Water Resources Policy (1997)
Basic Principles

e Water is a public good;

e Water is a limited natural resource, which has economic value;

e During water shortages, priority in the use of water is for drinking
water and for supplying livestock;

e The river basin Is the basic territorial unit for water resources
management;

e Water resources management shall guarantee the multiple uses of
water;

e Water resources management shall be decentralized and open to
the participation of the water users, local communities and the
organized civil society.
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ANA'’s role (highlights)

 Responsible to plan and promote actions to prevent and
minimize the effects of droughts and floods;

 Establish and supervise reservoir operation conditions aiming
to meet all multiple uses of water

 In articulation with the Eletric System National Operator (ONS)
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Legal obligation of “planning and promoting actions targeted at preventing and minimizing the effects of drought and flooding within the scope of the National Water-Resources Management System, in conjunction with the central body of the National Civil Defense System, in support of states and municipalities”




HYDROPOWER

Hydroelectric power accounts for more than
66% of the total electric energy produced in
Brazil
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Water Reservation in Brazil
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> In 2015, Brazil had a water
reserve capacity of 600 billion

cubic meters.

» About 95% of this total are
stored in hydropower

generation reservoirs.

E\\'DLU(;ED DA CAPACIDADE DE HESEH\M@EU DE AGUA DO BRASIL

em hilhde: de m?

650

GO0

250

500

450

400

350
300

Sobradinho
{'IEBE] _

2ol

Reservatorios
do Setor Elétrico

200

150

Trés Marias

100

al

(T962]=
Fl.rfﬂah'.m-!‘_1
(1963)

Armando Ribeiro

D -
195

(1983)

1955

1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015

Source: Conjuntura dos Recursos Hidricos no Brasil, 2018



SCARCITY IN THE SAO
FRANCISCO RIVER

WATERSHED
(2012)
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Sao Francisco river watershed

e Area — 634.781 km?

* River length — 2.700 km

*Population — 13 million inhabitants

» Average flow in the mouth — 2.850 m3/s
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Checar o valor da vazão média mais atualizado

Região fisiográfica
Vazão (m³/s)
(%)
Alto
1.189
42%
Médio
1.519
53%
Submédio
104
4%
Baixo
38
1%



Distribution of demand for water resources in
the Sao Francisco river watershed
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Sao Francisco’s
chain of powerplants

TRES MARIAS

Viota = 19 bilhdes m?

Vg = 15 bilhdes m? SOBRADINHO

396 MW V1otal = 34 bilhdes m?® Energy Potential: 10.356

Caracteristicas

Volume Volume

RESERVATORIOS Maximo  Minimo el il
(hm?) (hm?) (hm)

Trés Marias 19.528.0 4.250 15.278

Sobradinho 34.117.0 5.448 28.669

ltaparica 10.782.0 7.233 3.549
Reservatério Equivalente 64.427,0 16.931 47.496

Queimado 477.97 83.51 389,46
Total 64.9050  17.020 47.885

Vg = 28 bilhdes m® MW
1.050 MW

MOXOTO
440 MW

|

PAULO AFONSO
| -180 MW
Il -480 MW
Il - 864 MW

o
ITAPARICA

VTotaI =81M ac-ft
Vl'JtiI =24M ac-ft

1500 MW /

PAULO AFONSO IV

2460 MW WANA
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Sao Francisco’s
chain of powerplants ... ...cus

Vrow = 19 bilhdes m®

Major constraints:

Active Storage

Inactive Storage

Vgg = 15 bilhdes m® SOBRADINHO
396 MW

Vioe = 34 bilhdes m®
Vg = 28 bilhdes m®
1.050 MW

MOXOTO
440 Mw PAULO AFONSO
| -180 MW
Il -480 MW
Il - 864 MW
I

ITAPARICA
VTotaI =81M ac-ft
Vl:.ltil =24M ac-ft

1500 MW /

PAULO AFONSO IV

2460 MW @ANA
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Potencial energético: 10.356 MW
Três Marias – não dispõe de órgão de descarga para utilização do volume abaixo de seu nível mínimo operativo (0% VU); 
Sobradinho – dispõe de descarregador de fundo e vertedouro que permitem o uso do estoque de água de seu volume morto, até a cota 376m, correspondente a -12,5% VU. 



Sao Francisco’s
chain of powerplants ... ...cus

Vrow = 19 bilhdes m®

Vgg = 15 bilhdes m®

396 MW

Major constraints:

Minimum discharge
350 to 550 m3/s

SOBRADINHO
Vioe = 34 bilhdes m®
Vg = 28 bilhdes m®
1.050 MW

MOXOTO
440 MW

|

PAULO AFONSO
| -180 MW
Il -480 MW
Il - 864 MW

—

ITAPARICA

Vv = 8,1 M ac-ft

VTo-tal = 2.4 M ac-ft XINGO
Uil ; 3000 MW

1500 MW
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Três Marias – não dispõe de órgão de descarga para utilização do volume abaixo de seu nível mínimo operativo (0% VU); 
Sobradinho – dispõe de descarregador de fundo e vertedouro que permitem o uso do estoque de água de seu volume morto, até a cota 376m, correspondente a -12,5% VU. 



Sao Francisco’s

chain of powerplants ... ...cus

Major constraints:

Active Storage

Inactive storage

Vroe = 19 bilhdes m®
Vgg = 15 bilhdes m®
396 MW

SOBRADINHO
Vioe = 34 bilhdes m®
Vg = 28 bilhdes m®
1.050 MW

MOXOTO
440 MW

|

7

PAULO AFONSO IV
2460 MW

ITAPARICA
VTotaI =81M ac-ft
Vi = 2,4 M ac-ft
1500 MW

PAULO AFONSO
| -180 MW
Il -480 MW
Il - 864 MW

—

XINGO
3000 MW
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Sao Francisco’s
chain of powerplants ... ...cus

Vrow = 19 bilhdes m®

Vgg = 15 bilhdes m®

396 MW

Major constraints:

Minimum discharge
1.300 m3/s

SOBRADINHO
Vioe = 34 bilhdes m®
Vg = 28 bilhdes m®
1.050 MW

MOXOTO
440 MW PAULO AFONSO
| -180 MW
Il -480 MW
Il - 864 MW
I

ITAPARICA
VTotaI = 8,1 M ac-ft
Vg = 2,4 M ac-ft
1500 MW

XINGO
3000 MW
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Sao Francisco’s
Chain Of powerplants TRES MARIAS

Vot = 19 bilhdes m®
Vyg = 15 bilhdes m? SOBRADINHO

396 MW Viota = 34 bilhdes m?
Viyg = 28 bilhdes m®
1.050 MW

Major constraints:

MOXOTO
440 Mw PAULO AFONSO
| -180 MW
Il - 480 MW
Il - 864 MW
I

Minimum discharge
1.300 m3/s

XINGO
3000 MW

1500 MW

PAULO AFONSO IV

2460 MW WANA
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Precipitation anomaly
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SAO FRANCISCO WATERSHED

(Crisis room— 2013 a 2019)

Promotes articulation with different agencies, users and sectors to monitor the situation,

draw scenarios, search and implement actions to mitigate the impacts
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The meetings are coordinated by ANA which also invites the institutions .
Endless list of probable participants
Promotes articulation between different actors. 
Ministério público: Brazilian Government Agency for Law Enforcement and Prosecution of Crimes




SAO FRANCISCO WATERSHED

(Crisis Room- 2013 a 2019)

Measures:
e OQOutflow adjustments (Resolutions)
 Maintenance of strategic volumes
e continuous monitoring
 adaptation of some intakes

e Demand management- Dia do Rio

VAZAO
MINIMA
DEFLUENTE
(md/s)

|
\

Resolugoes ANA que autorizaram a reducao das defluéncias
minimas de Sobradinho e Xingé

Anfesde ABR2013 MAR-JUN JUN-DEZ JAN-OUT NOV 2016 MAR-ABR ABR-JUL A partir de
ABR2013 MAR 2015 2015 2015 2016 MAR 2017 2017 2017 JUL 2017

1.100 1.100*

m3/s m3/s Descarga minima passa a
J

I considerar a média diGria e

Defp_éncio ResolugGo Resolucdo Resolucdo Resolugdo Resolucdo Resolucdo Resolugdo Resolucdo
Nonme 442 206 713 66 1.283 347 742 1.291
2013 2015 2015 2016 2016 2017 2017 2017

1.300
m3/s

permitir vazées instonténeas

abaixo da média didria

700

m*/s 600

W mys 590
m?3/s

m?/s 570

md/s 523

m3/s
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BACIA DO SAO FRANCISCO

(Sala de Crise — 2013 a 2019)

Ganhos com a Operacao Adotada em 2014/2015

Flexibilizacao da Defluéncia Minima na UHE Trés Marias
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SAO FRANCISCO WATERSHED

(Crisis Room- 2013 a 2019)

The uses of water were impacted in different degrees

Reduction in hydroelectric generation since 2013;

Paralyzed commercial navigation since 2014,

- Intakes had to be adapted to lower levels and more distant point;
- High levels of salt intrusion on the lower part of the basin;

- lIrrigation and industry (Dia do Rio, since 2017);

- Water quality (Algae bloom)

- Cultural uses — boat processions. W

AGENCIANACIONAL DE AGUAS



WHAT IS WATER SECURITY ?

Acoording to the United Nations:

“The capacity of a population to safeguard
sustainable access to adequate quantities of
acceptable quality water for sustaining
livellhoods, human well-being, and socio-
economic development, for ensuring protection
against water-borne pollution and water-related
disasters, and for preserving ecosystems In a
climate of peace and political stability.”.




NEW OPERATION RULES
Resolucao ANA N° 2.081/2017

Establishes operation stages (Normal, Atention and Restriction)
Distinct operation conditions for the dry and wet season

Establishes boundary conditions to allow the realization of pulses in Trés
Marias and Xingo to serve marginal lagoons and ichthyofauna

Increased resilience to extreme drought events
Gradual recovery of storage levels

It took effect in may 15t 2019
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SOBRADINHO’S OPERATION STAGES

100%

90% +

80% /\

70% +
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NS

ATENI[TION STAGE

Maximum discharge = Sa
curves
30% |- Limited to 35,300 cfs

0% ke Minimum difcharge = 28,250
¢fs  RESTRICTION STAGE

10% & Discharge = ANA's recommendation
Minimum discharge = 24,717 cfs

60%
50% {r

40% I Maximum discharge = Safety
curves

0% =+ $ $ $ $ $ $ $ $ : : : i
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Venezuela

Boa Vista

-

Manaus

Madeira

Flood Control In the
Brazilian Interconnected

Paragual
Iguagu -

Garabi
2178 MW
Argentina

Jacui

L) F"aranaiha|| -

Eletric System

Uruguai

Macapa

Belém

-
——

Curitiba

Florianoépolis

Porto Alegre

Sao Luis

Fortaleza

Maceio
Aracajua

....... Salvador

Vitoria

Rio de Janeiro

Legenda
Existente Futuro
138 KV
230 kV
345 KV
440 KV
500 KV
750 KV
TE00 kV cC - - -
H0 kY o mmm-
@ Centro de Carga
@ Namero de circuitos existentes
@ Bacia hidrografica
A Usina hidrdulica
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The outflow constraint

genesis
3 T T —
Natural Flow
Da_m _ Operated Flow
regularization
Dam Level
effect
»
||
Rainy Season ‘| Dry Season “
Accumulate Use accumulated
water water
River without regularization River with regularization
\
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Flood control problem - concept

local to be
protected

Constraint /

Operation of reservoir systems in
order to protect downstream sites

NORMAL LEVEL

WAITING VOLUME

Flow Constraint




Flood control problem - concept

NORMAL LEVEL local to be
WAITING VOLUME

protected

Constraint /

=

e Flow Constraint

Function of: .

e Return Period
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Where does it apply

_20

-25

-30

Parana watershed

-Urban areas (Ribeirdo Vermelho, S.J.
Rio Pardo, Itumbiara and Barra Bonita)
-Rural areas
-railroads
-navigation

/

7

—>

—
»

Parnaiba watershed
-Urban areas (Teresina and Floriano)

Jequitinhonha watershed
-Urban areas (Coronel Murta)

Séao Francisco watershed
- urban areas (Pirapora, Juazeiro, Petrolina, Traipu and Sao Bras)

Paraiba do Sul watershed
Redonda)

Iguacu watershed
- urban areas (Unido da Vitéria and Porto Uniao)

Jacui watershed
-urban areas

_» -urban areas (Guararema, Jacarei, Resende, Barra Mansa and Volta

WANA
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CHALLENGES AND OPORTUNITIES

CHALLENGES

e Stationarity loss of hydrological series

 Extreme events — droughts and floods — tend to occur more frequently and
more intensily

OPPORTUNITIES

 We must be prepared for current crises to be able to meet the challenges
ahead

e No-regret and low-regret adaptation strategies

 Emphasis on water/reservoir management measures

* Increase flexibility and resilience




TALK TO ANA #AAguaEUmaSé

TELEPHONE @anagovbr ADDRESS

(61) 2109-5400 / 5252 o o ® Setor Policial (SPO), Area 5, Quadra

3,Blocos B, L, M, N,OeT,
Brasilia (DF), 70610-200.

WWww.ana.gov.br Antonio Augusto Borges de Lima

antonio.lima@ana.gov.br

Thank you!

PATRIA AMADA . )
A2 ANA . BRASIL Till next time.

AGENCIANACIONAL DE AGUAS DESENVOLVIMENTO REGIONAL GOVERNO FEDERAL
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