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Fronteiras do conhecimento

* O Universo
— Origem, composicao, tamanho, expansao
 AVida
— Evolucao, saude, alimento, meio ambiente
— O ser humano: saude, cerebro, mente

A Sociedade
— Vida em sociedade, economia, politica, historia, educacao,

9/26/2018

migracoes, divergéncia em produtividade, “why nations fail”,
“why democracies fail”, meio ambiente e sociedade, mundo
digital
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Trés topicos na fronteira

* Sociedade: transformacao digital

— Engendradas pelo aumento da capacidade de
processamento e acesso a dados e informacao

* Vida: Biologia molecular
— Edicao genica, saude e agricultura

* Sociedade e Vida: Mudanca climatica global
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A SOCIEDADE E A TRANSFORMACAO
DIGITAL
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O inicio da transformacgado digital

Patented Sept. 25, 1951 2,569,347
UNITED STATES PATENT OFFICE

2,569,347

CIRCUIT ELEMENT UTILIZING SEMICON-
DUCTIVE MATERIAL

Willlam Shockley, Madison, N. J., assdgnor lo Bell
Telephane Laboratorles, Inmcorporated, New
York, N. Y., & corporation of New Tork

Application June 26, 1948, Sertal No. 35,423

3 Clalms. (CL 33252
¥4 1 2
e This Invention relates to means for and meth- ductive material comprising two zones of material
., ods of translating or controlllng electrical slgnals  of oppasite conductivity type separated by & bar-
and more particularly to circult elements otlliz- rier, means for making external elestrical con-
Ing semiponductors and to systems Ineluding such nections respeotively to each zone and means for
elements, % making a third conneetion to the body at the bar-
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Artigos cientificos sobre “transistor”
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Quantidade de artigos cientificos sobre
Inteligéncia Artificial e temas correlatos

"artificial intelligence" OR "machine learning" OR "neural networks" OR "deep-learning" OR "deep
learning" OR "machine-learning"
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Temas em inteligencia artificial: os
artigos mais recentes no Wo

1. ACNN-Based Framework for Comparison of Contactless to Contact-Based Fingerprints

By: Lin, Chenhao; Kumar, Ajay
IEEE TRANSACTIONS ON INFORMATION FORENSICS AND SECURITY Volume: 14 Issue: 3 Pages: 662-676
Published: MAR 2019

Full Text from Publisher View Abstract v

2. Rejecting Motion Outliers for Efficient Crowd Anomaly Detection

By: Khan, Muhammad Umar Karim; Park, Hyun-Sang; Kyung, Chong-Min
IEEE TRANSACTIONS ON INFORMATION FORENSICS AND SECURITY Volume: 14 Issue: 2 Pages: 541-556

Published: FEB 2019 7.

Full Text from Publisher View Abstract ¥

3.  Convolutional Neural Network for Finger-Vein-Based Biometric Identification

By: Das, Rig; Piciucco, Emanuela; Maiorana, Emanuele; et al.
IEEE TRANSACTIONS ON INFORMATION FORENSICS AND SECURITY Volume: 14 Issue: 2 Pages: 360-373
Published: FEB 2019

Full Text from Publisher View Abstract »

4. Machine Learning Cryptanalysis of a Quantum Random Number Generator

By: Nhan Duy Truong; Haw, Jing Yan; Assad, Syed Muhamad; et al. 9.

IEEE TRANSACTIONS ON INFORMATION FORENSICS AND SECURITY Volume: 14 Issue:2 Pages: 403-414
Published: FEB 2019

Quantitative Phase Imaging and Artificial Intelligence: A Review

By: Jo, YoungJu; Cho, Hyungjoo; Lee, Sang Yun; et al.
IEEE JOURNAL OF SELECTED TOPICS IN QUANTUM ELECTRONICS Volume: 25 Issue:1 Article Number:
6800914 Published: JAN-FEB 2019

Full Text from Publisher View Abstract v

Medical breast ultrasound image segmentation by machine learning
By: Xu, Yuan; Wang, Yuxin; Yuan, Jie; et al.
ULTRASONICS Volume: 91 Pages: 1-9 Published: JAN 2019

Full Text from Publisher View Abstract v

AMLMVN WITH ARBITRARY COMPLEX-VALUED INPUTS AND A HYBRID TESTABILITY APPROACH FOR THE
EXTRACTION OF LUMPED MODELS USING FRA

By: Aizenberg, Igor; Luchetta, Antonio; Manetti, Stefano; et al.
JOURNAL OF ARTIFICIAL INTELLIGENCE AND SOFT COMPUTING RESEARCH Volume: 9 Issue: 1 Pages: 5-19
Published: JAN 2019

@ Free Full Text from Publisher View Abstract ¥

ON GRAPH MINING WITH DEEP LEARNING: INTRODUCING MODEL R FOR LINK WEIGHT PREDICTION

By: Hou, Yuchen; Holder, Lawrence B.
JOURNAL OF ARTIFICIAL INTELLIGENCE AND SOFT COMPUTING RESEARCH Volume: 9 Issue:1 Pages:21-40
Published: JAN 2019

@ Free Full Text from Publisher View Abstract «

DEEP FEATURES EXTRACTION FOR ROBUST FINGERPRINT SPOOFING ATTACK DETECTION

By: de Souza, Gustavo Botelho; da Silva Santos, Daniel Felipe; Pires, Rafael Goncalves; et al.
JOURNAL OF ARTIFICIAL INTELLIGENCE AND SOFT COMPUTING RESEARCH Volume: 9 Issue:1 Pages: 41-49
Published: JAN 2019
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Artigos cientificos sobre Inteligéncia
Artificial
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Pesquisa em inteligéncia artificial no

Brasil

DEEP FEATURES EXTRACTION FOR ROBUST FINGERPRINT SPOOFING ATTACK DETECTION

By: de Souza, Gustavo Botelho; da Silva Santos, Daniel Felipe; Pires, Rafael Goncalves; et al.
JOURNAL OF ARTIFICIAL INTELLIGENCE AND SOFT COMPUTING RESEARCH Volume:9 Issue:1 Pages: 41-49
Published: JAN 2019

@ Free Full Text from Publisher View Abstract

Convolutional neural network and texture descriptor-based automatic detection and diagnosis of
glaucoma

By: dos Santos Ferreira, Marcos Vinicius; de Carvalho Filho, Antonio Oseas; de Sousa, Alcilene Dalilia; et al.
EXPERT SYSTEMS WITH APPLICATIONS Volume: 110 Pages: 250-263 Published: NOV 152018

Full Text from Publisher View Abstract ¥

Optimization of sugarcane bagasse pretreatment using alkaline hydrogen peroxide through ANN and
ANFIS modelling

By: Rego, Artur S. C.; Valim, Isabelle C.; Vieira, Anna A. S.; et al.
BIORESOURCE TECHNOLOGY Volume: 267 Pages: 634-641 Published: NOV 2018

Full Text from Publisher View Abstract v

Towards automatic filtering of fake reviews

By: Cardoso, Emerson F,; Silva, Renato M.; Almeida, Tiago A.
NEUROCOMPUTING Volume: 309 Pages: 106-116 Published: OCT 2 2018

Full Text from Publisher View Abstract ¥

Novel approaches to human activity recognition based on accelerometer data

By: Jordao, Artur; Borges Torres, Leonardo Antonio; Schwartz, William Robson
SIGNAL IMAGE AND VIDEO PROCESSING Volume: 12 Issue: 7 Pages: 1387-1394 Published: OCT 2018

Full Text from Publisher View Abstract +

Sustainability and governance of sugarcane ethanol companies in Brazil: Topic modeling analysis of CSR
reporting
By: Benites-Lazaro, Lira Luz; Giatti, Leandro; Giarolla, Angelica

JOURNAL OF CLEANER PRODUCTION Volume: 197 Pages: 583-591 Part: 1 Published: OCT 12018

Full Text from Publisher View Abstract =

Extraction and Classification of Human Body Parameters for Gait Analysis

By: e Souza, Alana de M.; Stemmer, Marcelo R.
JOURNAL OF CONTROL AUTOMATION AND ELECTRICAL SYSTEMS Volume: 29 Issue: 5 Pages: 586-604 Published:
OCT 2018

Full Text from Publisher View Abstract ¥

Bayesian Network and Compact Genetic Algorithm Approach for Classifying Partial Discharges in Power
Transformers

By: Palhares, Pedro H. da S.; Ribeiro, Cacilda de J.; Brito, Leonardo da C.; et al.
JOURNAL OF CONTROL AUTOMATION AND ELECTRICAL SYSTEMS Volume: 29 Issue:5 Pages: 605-613 Published:
0OCT 2018

Full Text from Publisher View Abstract ¥

Applicability of a processes-based model and artificial neural networks to estimate the concentration of
major ions in rivers

By: Nhantumbo, Clemencio; Carvalho, Frede; Uvo, Cintia; et al.
JOURNAL OF GEOCHEMICAL EXPLORATION Volume: 193 Pages: 32-40 Published: OCT 2018

e

9/26/2018 fronteiras-da-ciencia-e-seus-impactos-chbc20180804.pptx; © C.H. Brito Cruz e Fapesp 10



Projetos FAPESP em Inteligéncia Artificial:
ha uma historia

|
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Pesquisa em Inteligéncia Artificial em
empresas em Sdo Paulo
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Identificacao de celulas cancerosas

indice mede semelhancga de tumores com células-

tronco pluripotentes
05 de abril de 2018

0000000 00

Karina Toledo | Agéncia FAPESP — Tem ganhado

Desenvolvida na USP, metodologia que usa inteligéncia artificial pode
ajudar a avaliar grau de agressividade e risco de recidiva, auxiliando o
médico no planejamento da terapia. Estudo foi publicado em especial da

cancer € um processo que envolve, entre outros fatores, a aquisi¢céao revista Cell

forca na comunidade cientifica a hipotese de que a progresséo do

de caracteristicas semelhantes as de células-tronco por parte das

células tumorais.

O chamado stemness indices (indice de semelhanga com célula-tronco em inglés) foi desenvolvido durante o pos-doutorado de
Tathiane Malta, no ambito de um projeto de pesquisa apoiado pela FAPESP e coordenado por Houtan Noushmehr, professor do
Departamento de Genética da FMRP-USP.

Em um estudo divulgado na revista Cell nesta quinta-feira (05/04), pesquisadores da Faculdade de Medicina de Ribeirdo Preto da
Universidade de Sao Paulo (FMRP-USP) e colaboradores em outros paises descreveram um método capaz de medir de forma
objetiva o grau de similaridade de amostras tumorais com células-tronco pluripotentes (com capacidade para se diferenciar em
diferentes tecidos).
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A CIENCIA DA VIDA
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DNA

medicina, biotecnologia

A ciéncia da vida

N A T U R E API'il 25, 1953  vou. 171

MOLECULAR STRUCTURE OF
NUCLEIC ACIDS

A Structure for Deoxyribose Nucleic Acid

E wish to suggest a structure for the salt

of deoxyribose nucleic acid (D.N.A.). This
structure has novel features which are of considerable
biological interest.

v

J. D. WaTson
F. H. C. Crick
Medical Research Council Unit for the
Study of the Molecular Structure of
Biological Systems,
Cavendish Laboratory, Cambridge.
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How Crispr Works

A complex immune system found in bacteria is proving useful in editing DNA and may lead to future

therapies.

--- Spacer

H  Short, repeating
-+ block of DNA

RNA made
from one
spacer

Edicdo genica: CRISPR-CAS9

-+ RNA
§

I ---- Enzyme

TRTTRTRITT I AT T T I T TITIoT

Matching
sequence
of DNA

STORAGE Researchers in the 1980s noticed RECOGNITION These spacers match pieces
that bacteria had small blocks of palindromic ~ of DNA from viral invaders that bacteria or
DNA repeated many times, with nonrepeated  their ancestors have faced before. When
spacers of DNA stored in between. This

pattern is a sophisticated immune system

needed, the DNA contained in the spacer is
converted to RNA. An enzyme and a second

known by the acronym Crispr, for “clustered piece of RNA latch on, forming a structure
regularly interspaced short palindromic

repeats.”

that will bind to strands of DNA that match
the spacer’s sequence.

Snippet
; Edit -
Repair

TITTITTITITT] O “TRTTRTTITRTTer
I
-

I Disabled
gene

CUTTING When a matching strand of DNA is  EDITING Researchers are learning how to
found, the enzyme opens the double helix use synthetic RNA sequences to control the
and cuts both sides. The double cut breaks cutting of any piece of DNA they choose. The

the strand and disables the viral DNA. If a

cell will repair the cut, but an imperfect repair

bacterium survives an attack by an unfamiliar  may disable the gene. Or a snippet of

virus, it will make and store a new spacer,

different DNA can be inserted to fill the gap,

which can be inherited by future generations.  effectively editing the DNA sequence.

9/26/2018

€he New YJork Times
A Powerful New Way to Edit DNA

By Andrew Pollack

March 3, 2014 f v - 2 E]

In the late 1980s, scientists at Osaka University in Japan noticed unusual
repeated DNA sequences next to a gene they were studying in a common
bacterium. They mentioned them in the final paragraph of a paper: “The
biological significance of these sequences is not known.”

Now their significance is known, and it has set off a scientific frenzy.

The sequences, it turns out, are part of a sophisticated immune system
that bacteria use to fight viruses. And that system, whose very existence
was unknown until about seven years ago, may provide scientists with

unprecedented power to rewrite the code of life.

In the past year or so, researchers have discovered that the bacterial
system can be harnessed to make precise changes to the DNA of humans,

as well as other animals and plants.

=
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Rewriting Life
Top U.S. Intelligence Official Calls
Gene Editing a WMD Threat

Easy to use. Hard to control. The intelligence community now
sees CRISPR as a threat to national safety.

by Antonio Regalado  February 9, 2016
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Corrida da edi¢cdo génica

A corrida pEIO CRISPR-Cas9 PESQUISA FAPESP 269 7 41

Patentes e outros ativos de propriedade intelectual sobre edicdo génica
requeridos nos Ultimos anos por universidades e empresas no mundo

514
FONTE CRISPR: GLOBAL PATENT LANDSCAPE/ IRUNWAY
343
316
297
150
131 120 o
95
78 76 68 67
DowDuPont Universidade MIT Instituto Sangamo Universidade Regeneron Academia Partners Cellectis Caribou Recombi- Editas
Harvard Broad Biosciences da Califérnia Chinesa de Healthcare SA Biosciences netics Medicine
Ciéncias System
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CRISPR: disputa de patentes

Empresas
envolvidas com
edicao génica

deverao
Feng Zhang, do movimentar
Instituto Broad um mercado
- ' de US$ 6,28
e Jennifer Doudna, €y
da Universidade da bilhoes em
ol 2022

Califérnia: primazia
por patente pioneira
foi parar na Justica
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Unicamp-Embrapa-FAPESP: Edicao de
genomas e Mudanca Climatica

FAPESP, Embrapa e Unicamp criam Centro de

Pesquisa em Genomica Aplicada
18 de dezembro de 2017

00006600 Q0

Claudia Izique | Agéncia FAPESP — A FAPESP e a

Embrapa sdo parceiras no Centro de Pesquisa em Gendmica Aplicada

as Mudancas Climaticas, com sede na Universidade Estadual de

Campinas (Unicamp), e formalmente constituido em 13 de dezembro,

Da esquerda para direita: Teresa Zambon Atvars, vice-reitora da

em evento na sede da Fundagéo_ Unicamp; José Goldemberg, presidente da FAPESP; Mauricio Antonio
Lopes, presidente da Embrapa; e Carlos Henrique de Brito Cruz, direto-
cientifico da FAPESP (foto: Felipe Maeda/Agéncia FAPESP)
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Busca por produtividade na agricultura

GenCI%‘ma GCCRC-FAPESP/UNICAMP-EMBRAPA

Fonte: Paulo Arruda, GenClima, Unicamp

O dilema da produc¢ao de alimentos

Anos de producio histérica de alimentos devem
10.000 o .
ser atingidos nos préximos 50 ano

925.000.000 Pessoas passam fome atualmente

700/ Da agua disponivel no planeta é utilizada para
0 producio de alimentos

40% Emprego mundial esta na agricultura

Das emissdes de gases de efeito estufa estdo

3 0 % relacionadas a agricultura (16% de

desmatamento)

2 0 % E;ses, reducdo da pobrez
Desafio: produzir

mais com menos
(fertilizantes, pesticidas, agua)

Principais fontes de energia consumidas pelo homem

*g. Carboidr
Cereais,

vegetais e Frutas

A

Gorduras Proteina 522

Plantas Leguminosas % Leite, carnes, ovos e peixes

Carboidratos, gorduras, leite, ovos e carnes perfazem

conjuntalente 80-90% da energia consumida pelo homem, e
sao, direta ou indiretamente, derivados de 5 culturas

Cana de

Arroz Milho Trigo Soja acucar

y:cessidait\zlng de aumento 6 0 %

Para atingir a demanda por alimentos
da populacdo mundial em 2050
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Mudanca Climatica e Agricultura no
Brasil

GenCI.?ma GCCRC-FAPESP/UNICAMP-EMBRAPA
Impacto das mudancas climaticas na produ¢ao do milho

SPI Drought Severit PN .
R Por que tolerancia a seca e calor?
Efeito de estiagem na safra total de milho no ano agricola 2015/16

“

Regido
2‘:;:’:5 z(:'1‘:/x1s 23:;{‘ 156 2014/15  2015/16 zs:r";/u 1: 2014/15  2015/16 23:;{‘ 156
1.000) 1.000) 2014/15 (%) (t/ha) ®/ha) 014715 (%) (mt) MY 5014715 (%)
Note/ ;3127 29984 -10,30 2,634 1,802 326 8,804 5,402 386
Nordeste
ce:::’ 123502  12.924,1 +4,65 6,143 4,730 75,868 61,128
Redugao de Produg’59 . Perda economica de
Média da producao aproximadamente

S
518% mmm 2nUal de Mato

o B Grosso (maior RS 11 bilhoes
D4 D3 D2 D1 DO - Drought Intensity (21 A)) R *Valor bruto sem custos de produgio
_— s - produtor nacional) - NSSEINUEETACA ‘ .
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LSIDA Foreign Agricultural Service )
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Tecnolocia CRISPR na FAPESP
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MUDANCA CLIMATICA GLOBAL
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Balanco energetico da Terra

Greenhouse gases

The surface of the
ground is heated
by the sun and

A part of this retums heat in space

energy i1s
retumed
towards space

Greenhouse gases
in the atmosphere
retain a part of heat

-
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Spectral Irradiance (W/m2/nm)
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T

Comprimentos de onda diferentes na
energia recebida e emitida

sol

=5.500 K Lei de Wien: A.T = constante (1879)

Solar Radiation Spectrum
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Absorption Bands
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Radiacao emitida

pela Terra
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Efeito Estufa

 Atmosfera tem moléculas que absorvem luz
infravermelha

- CO,
— CH,
—H,0

 Retencao de energia radiante emitida pela
superficie do planeta

9/26/2018 fronteiras-da-ciencia-e-seus-impactos-chbc20180804.pptx; © C.H. Brito Cruz e Fapesp 26



Fourier, 1827

NEMOIRE

TEMPERATURES DU GLOBE TERRESTRE

o

DES ESPACEER PLANETAIRES.

Memodees e 'Adrocddmie Rorale dor Stheoed S PInciyy g Paanor,
1. YL p. o b Boj. Fasin, Didon] 13ar ('

o N

Lo question des températores tereesires, V'one des plos imporlanies
ot des plos diffieiles do toots [ Philosophie notorelle, se compose
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John Tyndall, 1863

AlP

XXVIL. On Radiation through the Eartk’s Atmosphere. By

Joun Tynparr, F.R.S., Professor of Natural Philosophy,
Royal Institution*.

OBODY ever obtained the idea of a line from Euclid’s
definition that it is length without breadth. The idea is
obtained from a real physical line drawn by a pen or pencil, and
therefore possessing width,—the idea being afterwards brought,
by a process of abstraction, more nearly into accordance with the
conditions of the definition. So also with regard to physical

* From the Proceedings of the Royal Institution for Jan. 23, 1863,
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Tyndall, 1863

This aqueous vapour is a blanket more necessary to the
vegetable life of England than clothing 1s to man. Remove
for a single summer-night the aqueous vapour from the air
which overspreads this country, and you would assuredly destroy
every plant capable of being destroyed by a freezing temperature.
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Svante Arrhenius, 1896
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LONDON. EDINBURGH, AND DUBLIN
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AND
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[FIFTH SERIES]
APRIL 1896.

X3XXI. On the Dyfluence of Carbonic Acid i the 4ir upon
the Temperanire of the Ground.
By Prof SVANTE ARREENIUS (1)
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Arrhenius, 1896

A great deal has been written on the influence of the absorption of the atmosphere upon the
climate. Tyndall (2) in particular has pointed out the enormous importance of this question. To
him it was chiefly the diurnal and annual variations of the temperature that were lessened by
this circumstance.

Another side of the question, that has long attracted the attention of physicists, is this: Is the
mean temperature of the ground in any way influenced by the presence of heat-absorbing gases
in the atmosphere?

Fourier (3) maintained that the atmosphere acts like the glass of a hot-house, because it lets
through the light rays of the sun but retains the dark rays from the ground. This idea was
elaborated by Pouillet (4); and Langley was by some of his researches led to the view, that “the
temperature of the earth under direct sunshine, even though our atmosphere were present as
now, would probably fall to -200°C, if that atmosphere did not possess the quality of selective
absorption” (5).

e —
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Arrhenius, 1896

Carbonic Acid=2.0.

|Lalitnde. |Dec.—Feh. |LIarc]1—IiIay. |Jnne—Ang. |Sept.—Nov. |]!rIe:m of the vear. .
60t0 70 |6.0 6.1 6.0 6.1 6.05 2 X mals COZ 2> + 5°C
50t0 60 |61 6.1 5.8 6.1 6.02

40t0 50 |61 6.1 55 6.0 5.92

30040 (6.0 5.8 5.4 56 5.7

20030 |56 5.4 5.0 52 53

10020 |52 5.0 4.9 5.0 5.02

0to10 |50 5.0 4.9 49 495

-10to 0 |49 4.0 5.0 5.0 497

-10t0 -20 (5.0 5.0 52 5.1 5.07

-20to -30 5.2 53 55 5.4 535

-30to -40|5.5 5.6 5.8 56 5.62

-40t0 -50 (5.8 6.0 6.0 6.0 5.95

-50to -60 6.0 6.1 |- - -
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Callendar, 1938

THE ARTIFICIAL PRODUCTION OF CARBON DIOXIDE
AND ITS INFLUENCE ON TEMPERATURE

By G. S, CALLENDAR
(mwuummmmm
Research Association.)
(Comymuunicated by Dr. G. M. B Dossox, F.R.S.)
[Mansscript receirad May 38, 1557 -eead Pelevary 16, 1508

Susnaxy

By fuel combustion man has added about 130,000 million tons
of ca dioxide to the air during the past half ceatury, ‘l'lnauthor
estimates from the best available data that apptoxh\auly
qurnfsdtbsbsnmwuuem«ph

The radiation absorption coefiicients of carbon dioxide and water
vapour are used to show the effect of carboa dioxide on ** sky radia-
tion.”" From this the increase in mecan temperature, due to the
artificial production of carbon dioxide, is estimated to be at the rate
of 0003°C, per year at the present time.

The temperature observations &t 200 meteorological stations are
used to show that world temperatures have actually increased at an
average rate of 0o03°C. per year during the past half century.
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Callendar, 1938
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In conclusion i1 may be saiid that the combustion of fassil fuel,
whether it be peat from the surface or oil from 10,000 feet below,
is lkely to prove beneficial 10 mankind in several ways, besides the
provision of heat and power. For instance the above mentiomed
small increases of mean temperature would be important at the
northern margin_ of cultivation, and the growth of favourably
situated plants is directly propoctional to the carbon dioxide
pressure (Brown and Escombe, 19035). In any case the return of
the deadly glaciers should be delaved indefinitely,

Callendar, 1938

In conclusion, it may be said that the combustion of fossil fuel, whether it be peat from

the surface or oil from 10,000 feet below, is likely to prove beneficial to mankind in

several ways, besides the provision of heat and power. For instance the above

mentioned small increases of mean temperature would be important at the northern

margin of cultivation, and the growth of favourably situated plants is directly

proportional to the carbon dioxide pressure (Brown and Escombe, 1905). In any case

the return of the deadly glaciers should be delayed indefinitely.
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Keeling, 1957

MAUNA LOA OBSERVATORY
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Figure 7 Long-term variation in the concentration of atmospheric CO- at Mauna Loa Observatory.
with data through 1971. Monthly data are shown as dots. The oscillatory curve was obtained using
the same function as in Figure 6. (Source: Ref. 15)
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Folha da Noite, 1957
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Folha da Noite, 1957
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O clima de 420 mil anos atras

Climate and atmospheric history of
the past 420,000 years from the
Vostok ice core, Antarctica

J. R. Petit=, J. Jouzelt, D. Raynaud*, N. |. Barkovi, J.-M. Barncla*, |. Basile*, M. Benders, J. Chappellaz*, M. Davisll,
G. Delayguet, M. Delmotte*, V. M. Kotlyakovs, M. Legrand*, V. Y. Lipenkov:, C. Lorius*, L. Pepin*, C. Ritz*,
E. Saltzmanl & M. Stievenardt

* Laboratoire de Glaciologie et Géophysique de I'Environnement, CNRS, BP96, 383402, Saint Martin d Heres Cedex, France

1 Laboratoire des Sciences du Climat et de FEnvironnement (UMR CEASCNRS 1572), I'Orme des Merisiers, Bat, 709, CEA Saclay, 91191 Gif-sur-Yvette Cedex, France
FArctic and Antarctic Research Institute, Beringa Street 38, 199357, 5t Petersburg, Russia

% Department of Geosciences, Princeton University, Princeton, New Jersey 08544- 1003, USA

| Rosensticd School of Marine and Atmespheric Science University of Miami, 4600 Rickenbadier Cawsewsnys Miami, Florida 33149 US54

1§ Institute of Geography Staromonetny per 29, 100017, Moscow; Ressia

9/26/2018 fronteiras-da-ciencia-e-seus-impactos-chbc20180804.pptx; © C.H. Brito Cruz e Fapesp 39


http://upload.wikimedia.org/wikipedia/commons/b/bc/GISP2D1837_crop.jpg

9/26/2018

Concentragdo de CO,e Temperatura na
Antartica

1. CO,: Higher levels and more rapid increase
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Fonte: Stoker e Plattner, http://www.ipcc.ch/pdf/presentations/COP15-presentations/stockerO9unfcccCopenhagen_delegate new.pdf

fronteiras-da-ciencia-e-seus-impactos-chbc20180804.pptx; © C.H. Brito Cruz e Fapesp

40



Evolugdo da concentragdo de CO,
800 mil BC - 2014

445 httpsi/iwww.esrl.noaa.govigmdiceggltrendsfhistory html. Atmospheric CO, (ppm) 415

: )ﬂ GLOBALVIEW+CO, (1979-2018); http://www.esrl.noaa.gov/gmd/ccga/obspack/

@ Mauna Loa @ South Pole @ Background conditions O Local signals

Contact: andy.jacobson@noaa.gov
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Emissoes por pessoa

t CO,eq/cap
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(Fonte: IPCC Assessment Report 4, 2008, WG3 Vol 1)
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Emissoes por unidade de PIB criado

kg CO,eq/USS$ GDP,,, (2000)
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(Fonte: IPCC Assessment Report 4, 2008, WG3 Vol 1)
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Como a pesquisa apoiada pela FAPESP
pode ajudar o Brasil a reduzir emissoes?

Florestas Agricultura

Energia
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Qual a influencia da Amazonia no clima

global? GO Amazon, nuvens, chuva
Pesquisa

FAPESP 4«

MMMMMMMMM
(((((((((((

“Um oceano
" de chuvas
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Air quality and human health improvements from
reductions in deforestation-related fire in Brazil
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Death from drought in tropical forests is triggered
by hydraulics not carbon starvation
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Greenhouse gas emission estimate in sugarcane irrigation in Brazil: is @GMM
it possible to reduce it, and still increase crop yield?
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Sugarcane research

Sugarcane Research
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Brazil Energy Supply - 2014

Internal Energy Supply
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1980-2013: change in energy sources in

the State of Sao Paulo, Brazil

State of Sao Paulo
* 42 million people
» 32% of Brazil's GDP
* 55% of Brazilian
ethanol production

1980 — 2013
* Oil down from 62%
to 38%
« Cane up from 14%
to 32%

Source: Balanco Energético SP, 2008-2014 (values from 1980-1990 interpolated for visualization)
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Links com BIOEN e BIOTA

Biodiversity loss: Predicted extinction risks from
i climate change accelerate with global temperature rise

\ SE:DPE
P Scenario Current  Target RCP 6.0 RCP 8.5
SCOPE + FAPESP + BIOEN * BIOTA * FAPESP CLIMATE CHANGE Predicted o8 52 7.7 15.7
extinction % . : . :
[ ] 5“ N
Bioenergy & °
| | | ] | [ 4(] 1 O
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. y % 30 -
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Leb] 20 .
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O 24,480 species
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Alguns desafios cientificos a serem

enfrentados

* A adaptacao as mudancas climaticas;
* Extremos climaticos e seus impactos;
* Entender as mudancas no funcionamento dos ecossistemas em um planeta em mudanca;

® Calcular os riscos sistémicos em setores chaves: agricultura, energia, biodiversidade,
aumento de nivel do mar, saude humana, etc.;

* Agricultura em um mundo mais quente e com padrao de chuvas diferentes do atual;
®* Impactos na saude humana;

* Urbanizacao e vida nas cidades; Como construir sistemas de transporte sustentaveis em
areas urbanas;

* Como construir uma “economia verde”, suprindo desenvolvimento, energia, alimentos e
matérias primas de modo sustentavel?

* Desenvolvimento tecnoldgico na geragao e armazenamento de energia;
* Como implementar a INDC brasileira...

9/26/2018 fronteiras-da-ciencia-e-seus-impactos-chbc20180804.pptx; © C.H. Brito Cruz e Fapesp 51



9/26/2018 fronteiras-da-ciencia-e-seus-impactos-chbc20180804.pptx; © C.H. Brito Cruz e Fapesp 52



