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INNOVATE: INterplay among multiple uses of water reservoirs via
INNOVative coupling of substance cycles in Aquatic and Terrestrial
. Ecosystems -> Focus area: Itaparica Reservoir, Brasil
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Introduction: SWIM vs. SWAT

Are there (m)any differences?

There are some, but... (SWIM is based on SWAT'94 & MATSALU)
« Same model structure
e Basic assumptions and equations similar

Some specific functionalities
- Wetlands

- Dams and reservoirs
- Agriculture (Irrigation)

SWAT: more user-friendly
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Introduction: Discharge at gauge Traipu / Sao

Francisco

Q [m3/s]
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= 1951-1960 observed
===1991-2000 observed
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Day of year
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data: ONS (http://www.ons.org.br/)
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Introduction: Discharge measurements —
ANA (http://portalsnirh.ana.gov.br/)

S3ao Francisco River basin: 640,000 km?2

Discharge measurements from 175 gauges
(ANA - Agéncia Nacional de Aguas)

Criteria for selection: catchment area, time
series length, no large gaps in time series
= 65 gauges selected

For some gauges naturalized discharges
(calculated by subtracting reservoir effects
& water uses from measured discharges)
are available from ONS (Operador Nacional
do Sistema Elétrico)

« excluded
s analysed
s naturalized (ONS)

[_] Basin
/\/ Rivers

1) http://www.ons.org.br/
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Introduction: Discharge at gauge Traipu / Sao

Francisco
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Introduction: Naturalization of discharge (ONS)
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Introduction: Water use in the Sao Francisco basin
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SWIM: Approach in this study

Collection/controlling of data
SWIM calibration/validation on naturalized discharges
SWIM simulation including water management

SWIM simulations for climate scenarios
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SWIM: Land-use data

« SRTM-Digital Elevation Model
» Soil data: EMBRAPA - Brazilian Enterprise
for Agricultural Research)
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© . n AL y/Usodaterra
s MMA

Water

[ settlement

J cropina
Grassland

I Forest (evergrean)
Wetland (nonforested)
Wetland (forested)
Heather

Bare soil

Land use maps according to
Ministério do Meio Ambiente (Uso da terra),
Global Land Cover-Project (GLC), and
MODIS2001;

land use data adapted to land use classes in SWIM
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SWIM: Delineation of Sub-basins (1627)

Itaparica

Sobradinho

Drainage Capacity Dead storage HPP, inst. HPP, yield Qmin.

Reservoirs | Area[km2] [Hm3] [Hm3] [MW] [MW] [m3/s]
Trés Marias 50,560 19,528 4,250 396 250 500

Sobradinho 498,425 34,117 5,448 1,050 430 1,300

Itaparica 587,000 10,782 7,233 1,500 700 1,300

Tres Marias

Koch et al.: Water management modeling in SWIM:
new features and applications

(2013 International SWAT Conference, Toulouse)
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SWIM: Climate data for calibration / validation

- daily climate data (re-analysis data corrected by using monthly
observations; e.g. Tmax, Tmean, Tmin, precipitation, solar
radiation) from the WATCH-project (http://www.eu-watch.org/)

- grid cells of 0.5° (approx. 50x50km)
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SWIM: Calibration (1988-1994) and
validation (1995-2001) at 23 gauges
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SWIM: Calibration (1988-1994) and
validation (1995-2001) at 23 gauges
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Problems: Runoff coefficient for different rivers
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Problems: Runoff coefficient for different rivers
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Problems: Slow reaction of baseflow or groundwater
iInflow from other (sub-)basins?
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Results: managed discharges
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Results: managed discharges
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Climate projections of five CMIP5 ESMs (http://cmip-pcmdi.linl.gov/cmip5/);

Scenarios: Climate scenarios
(RCP: Representative Concentration Pathway)

bias-corrected (Hempel et al., 2013)
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Results: Climate models (reference, natural Q)
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Results: Climate models (reference, natural Q)
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Scenario RCP8.5: Changes natural Q
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Scenario RCP8.5: Changes natural Q
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Scenario RCP8.5: Changes in mean daily outflow
reservoir ltaparica (natural to managed)
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Results: Scenario RCP8.5, mean daily electricity
generation Iltaparica
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Presentation of scenarios and
results to stakeholder:

1. Recife (04.08.2014)

2. Belo Horizonte (06.08.2014)
3. Petrolandia (08.08.2014)

Discussion, e.g.:

change reservoir management
(especially for drought
conditions)?!

Outlook

Superintendéncia de Operacéo e Contratos de .
Chesf; Transmissao de Energia - SOC FAC - SIMILE
' Fone (81)3229.4100 - Fax (81)3229.4058
Namero Data N° Folha Telefax
FAX-S0C-004/2014 27/03/2014 01/01 (81) 3229.4100
DESTINATARIO
Empresa Pais
FAX CIRCULAR BRASIL
Orgéo / Area Telefax
( )
Nome
Assunto: Vazdes no Submédio e Baixo Sao Francisco

' dla 30/04/2014 a autorlzaqao da reducgéo da vazao deﬂuente minima dos reservatorios

Texto

Em continuidade ao processo de divulgagdo de informagdes, a respeito da operagéo dos
reservatoraos da Bacia do Rio Sao Franc:sco comumcamos gue em 26!03/2014 a

de Scobradinho e Xmgo de 1.300m%/s para 1.100 m%s.

Reiteramos a V.Sa. a adogao das medidas cabiveis, bem como a ampla divulgagdo junto
as comunidades ribeirinhas.

Salientamos que manteremos V.Sa. informado sobre o desenvolvimento da situagdo e
colocamo-nos a sua disposig&o para quaisquer esclarecimentos.

Atenciosamente, (\—/\F

JOAO HENRIQUE DE ARAUJO FRANKLIN NETO
Superintendente de Operagéo e Contratos de Transmissgo de Energia
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Outlook: “better” climate scenarios?

CONCLIMA
Conferéncia Nacional de Mudancas Climaticas

- W

zilian Earth System W

Braz m Model
BESWM

History, Challenges, Status

Paulo Nobre

Instituto Nacional de Pesquisas Espaciais - INPE
paulo.nobre@cptec.inpe.br

CONCLIMA, 9 September 2013
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Globais Sao Paulo Ny ‘ Himislsric ca m
| 09 2130972013 - FAPESP - S0 Paulo REL%MA! et @ A @ R et
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Summary

« Data availability for the Sao Francisco River basin is very good

« SWIM was modified to fit south American conditions

« A number of problems (calibration/validation) could be solved

« Some problems remain (e.g. groundwater inflow from other basins,
reliability of naturalized discharges, applicability of climate scenarios?)

« Open question: include channel losses (especially for main river)?

« Approach applied:

SWIM calibration/validation on naturalized discharges
SWIM simulation including water management

SWIM simulations for climate scenarios

- SWIM simulations for land-use scenarios

... Seems to be promising
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Isso é tudo

OBRIGADO PELA ATENCAO!

THANK YOU!

Vielen Dank fur Ihre
Aufmerksamkeit!

D
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SWIM: Delineation of Sub-basins (1627)

Sobradinho

Itaparica

Drainage Capacity Dead storage HPP, inst. HPP, yield Qmin.
Reservoir Area [km2] [hm3] [hm3] [MW] [MW] [m3/s]
Trés Marias 50,560 19,528 4,250 396 250 500
Sobradinho 498,425 34,117 5,448 1,050 430 1,300
Itaparica 587,000 10,782 7,233 1,500 700 1,300
Tres Marias

Calibration: 23 Subcatchments with different parameter sets
Smaller tributaries (little effect of water management) => measured discharges
Main river (strong effects of water management) => naturalized discharges

Modelling of water availability and water management for the Sao Francisco Basin; Hagen Koch et al.



SWIM: Crop rotation including two harvests per year
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Outlook

Suitability
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Losses (seepage, CWB, withdrawals) from

reservolirs
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Losses (seepage, CWB, withdrawals) from

reservolirs

Loss [m3/s]
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Sobradinho: 34,117 Hm3
Itaparica: 10,782 Hm3
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CMIP5 GCM ENSEMBLE MEAN TREND (RCP8.5), 2006-2100
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CO:\LCLJNMJ cional de igas Climaticas “.‘: \‘

i Our Challenge:

* To build an Earth System Model in Brazil, from state of
the art component models in the nation and abroad:

1. Toincorporate expert knowledge (e.g. the LBA
programF; about oIZea n-ice-atmgospghegre-biosphere r.zoﬁC‘r'?”“J 18l de Mixiahoms CIRRCSS “‘* \‘
interactions of relevance to Brazil; =g
2. To provide the scientific foundations of global climate Concluding Remarks
change scenarios for mitigation and adaptation
policies to climate change in Brazil; * BESM-OA model has been completed, allowing
3. To contribute to form a new generation of modeling- Brazil to inaugurate its participation in the
capable earth system scientists in the nation. CMIP5/IPCC AR5 global climate change scenarios.

* BESM-Ilbis/Inland is under construction with first
53 @ 1 & = BHAS runs showing promising results.
* Next steps: Full ESM with dynamical vegetation,

continental hydrology and the incorporation of
the Atmos Chemistry component.
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Figura 3.10. Diagrama unifilar simplificado do SIN

SIN: Sistema Interligado Nacional (National Transmission Grid)
(Figures from Agéncia Nacional de Aguas)
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Natural conditions?
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SWIM: Simulation of major floods
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Scenario RCP8.5: mean daily discharge reservoir
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