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Demography

1) Etymology — word first used 1855 (Belgian Achille Guillard)
From dictionary:
Word origin of 'demography'
< Gr démos, the people (see democracy) + -graphy (Graphein = to write)
noun

the statistical science dealing with the distribution, density, vital statistics, etc. of
human populations

Webster’s New World College Dictionary, 4th Edition. Copyright © 2010

2) Formal Demography
Demography is a Science with focus on:

Study of human populations and their temporal evolution in relation to their size,
spatial distribution, composition and general characteristics.




Demography

VARIABLES Demography

Structure Dynamics

STRUCTURE — describe the population status (number & structure)— relating to a
geographical area and a specific time = Population Statistical Analysis

* Size
e Distribution
* Structure or composition
(age, sex, education level, income, households/family, urbanization, ethnicity,...)

DYNAMICS - dynamic demographic variables for a given geographic space and time:

» Vital Statistics: births (natality), fertility, deaths (mortality), reproduction,
marital status (marriage, divorce)

* Migration : Emigration, Commuters, Immigration




Population

Set of Human being with a certain characteristic.

* Inhabitants of the same country or region;
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Population

Set of Human beings with a certain characteristic.

* Group of people in a given age group;
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Figura 2. Grifico da pirimide etiria do Distrito Florestal da BR-163, no ano 2000. Fonte: FIBGE,
Censo Demografico 2000,
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Population

Set of Human beings with a certain characteristic.

Inhabitants ?? - military? Diplomats? Students? People on vacation???

IBGE - Censo 2010: Population Recorded x Resident

Recorded (recenseada): people who had the home as a place of residence and were
present at the reference date (present residents) + people who had the home as a
place of habitual residence and who, on the reference date, they were absent for a
period not exceeding 12 months from that date (absent residents).

Resident: the residents of the place of residence at the date of reference, whether
they were present or absent. People living in the home who were absent were
censused since your absence has not been more than 12 months on that date, for the
following reasons: travel, admission in educational establishment or lodgings in
another residence, detention without final sentence declared, temporary admission in
hospital or similar establishment and boarding the service (shipping).

https://censo02010.ibge.gov.br/materiais/guia-do-censo/glossario.html




Demography

Interrelationships between static analysis and demographic dynamics
demographic variables

Size Birth Rate
Distribution

Structure

Dead Rate
Migration

Structure Dynamics




Population

* Population Characteristics - Size and Structure
v' How many people/local / time ?
v" How many youth/children? Adults? Elderly?
v" How many male / female ?
v" How many are economically active?

* Factors that affect population
v" How many are born?
v’ Die?
v' Migrate?

» How many women of reproductive age?
» How many married?
» Ratio of effective contraceptive?




Concepts & MEASURES

AGE

the age of the individuals is important to various demographic phenomena

The age of an individual can be defined as the number of days, months and
years after your birth;

Or the number of full years:

* the age group of 20 to 24 years - is formed for all individuals aged
between 20 and 24 years

- on reference date of a census survey individuals born in the same year
may have different ages in terms of full years.

Calendar year = 1 January to 31 December.

Which population include in the denominator for calculating rates?




Concepts & MEASURES

AGE

- the denominator should contain the number of people-year, which
corresponds to the sum of the time spent (in years) for each component
of the population!

Concept of people-year :|take the population at a given time of the year.

But at what time?
e atthe beginning of the year — not include people who are born during the
year.

e atthe end of the year - not include people who died during the year and,
include people who were born at different times during the year and who
were not exposed all the time to the risk of die.

Solution: the total of people-year population in the middle of the year,
assuming there is uniformity in the event of births and deaths during the

year.




Demographic MEASURES

For demographic measures & indicators, one need to identify :

a) Which population subgroup or type of event being analyzed;
b) What is the geographical area
c) Which the instant of time/period considered

Stock statistics - measures refer to a moment of time, for an specific
date (until)

Flow measures,- it refer to a calendar-year (Jan-Dec the same year), but can
be obtained for any interval of 12 months, or varied .




Demographic MEASURES M\/M@
1 3

1 ) FREQUENCY - absolute measurement

Total number of persons in the population or sub-group in a specific

moment of time, or
total n of occurrences of the event during the period of time considered:

» useful as numerator of population-based measures or guiding public

resource allocation
* does not measure the intensity of stock and flow statistics

Ex: N of live births = n vaccines calculation
Without distinguishing RURAL from URBAN births

Are there more men or women? Did the Mortality rate increase?

OBS: Do not use frequency when population have different sizes!




Demographic MEASURES

Relative measurement for Stock statistics
2) RATIO: relationship between values that belong to different populations.

EX: the relationship between the total of MEN and WOMEN in total a
population, usually called the SEX RATIO.

Ex: Brazil Sex ratio (SR) SR = P—r: x 100
2011 Men = 94.7 million P
Women = 100.5 million > SR =94.2 (2011)

1991 1996 1999 2000 2010 2013 2014 2018*
BRASIL 97.5 973 96.8 969 96 945 939 97 2014:

RJ smaller MAN pop 91.2 88.4 More man: MT, PA,RO
AM only state man pop stable ~ 101.3 AP =100!!!

*https://www.states101.com/gender-ratios/global/brazil

Quotient between distinct events




Demographic MEASURES

Relative measurement for Stock statistics

3) PROPORTION:
- relationship between values that come from the same population,
- the numerator is part of the denominator.

For example: the proportion of men in a population,
=» the ratio between the number of men and the total population.

2010 Census:
190,173,694 people;
93,390,532 Man
Proportion = 0.49
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Relative measurement for Stock statistics

4) RATE:

Represent the demographic event magnitude in a specific population
or part of it, considering an specific time period.

For example: Mortality Rate

Rate of one event at a time = n occurrences in the period
pop at risk of having the event

- In general * 1000 to facilitate interpretation
- Others, like .... of Population Growth Rate.

Useful for comparisons. It must consider:
- availability of a convenient denominator;
- availability of data that enable the comparability between different periods.




Demographic MEASURES

4) RATE:

Ex: Vital Rates: to general, not related to intensity
— Birth (natality) and Death Rate (mortality)

—event and population belong to the same universe

General Rate (T)
T,=A,/P, where:

A;: vital events vitais —in a certain area and time interval .
ex: Natality

P.: population over wich the events happened - not necessarily all members are evenly
exposed to the risk

ex: Total Population




Demographic MEASURES

4) RATE:
Ex: more restricted Rates:
— event and population belong to the same universe

General Rate (T) T,=A./(B,+C) where:

A;: vital events —in a certain area and time interval .
ex: Mortality

B, + C.: population over wich the events happened -
ex: population of an specific age interval

Generic Demographic rates
RATE = N event /people-year exposed to the event risk

Period Demographic Rates
RATE = N events between t, and t / people-year exposed to the event risk

betweeen t,and t
e Gross Rate, General, Specifics (age, sex),




Demographic MEASURES

4) RATE:

Some measures are called RATE, but by defintion they are not.

Ex:
(a) Rate of Population Growth
p' - ph P’ - P
————x 100 ou TR 100
P p2
(b) Urbanization Rate purbana
x 100
P
(c) Natality Gross Rate N
—x 1000
P

WHY ?




Demographic MEASURES

4) RATE:

Some measures are called RATE, but by defintion they are not.

Ex:
(a) Rate of Population Growth
p' - ph P' - P"
————x 100 ou TR 100
P p2
(b) Urbanization Rate purbana
x 100
P
(c) Natality Gross Rate N
—x 1000
P

(a) & (b) - the numerator is not the number of occurrences of an event,
(c) the denominator includes people who are not at risk, such as newborn
children and elderly pop




Demographic MEASURES

5) Probability - includes risk estimates

N of events during the period

Probability of an event

in a given period Population in risk of the event in
the begining of the period

- Generally *1000 — better reading and interpretation

- Also a measure of Risk




Demographic VARIABLES @

Size and composition are considered as static aspects of a population.

Demography also deals with the dynamic aspects of populations, that is, the
changes and interrelationships between basic demographic variables -
fecundity, mortality and migration.

VARIABLES
* Population Size
* Mortality
* Natality
* Fecundity
* Distribution — by sex, age, situation
e Geographic Distribution




INPE

SIZE

Giving:
- The population of a given geographic area, at any given time.
- The initial population in the distant past, there was no entry and exit of people

from the area.
- A closed population = without migratory movements.

- What is the size of the current population?




SIZE

- What is the size of the current population?

The trajectory between the initial population and the current population can
be explained by:
births and deaths + migratory movements, that occurred in the period

It can be represented by the Basic Equation of the Population Movement:

P = population in a time n;

P, = initial population, t=0;

N, = births in period t (t = n - 0);
P,=P,+ N-O,+1I,—E, O, = deaths in period t (t=n - 0).
l.= Immigrants in period t (t =n - 0);

E.= Migrants in period t (t=n - 0).




SIZE

- What is the size of the current population?

(CLOSED Population)>> Evolution from the initial population and the current

population is explained by the deaths and births that occurred in the period.
Without migratory movements

Population size at any time during this period can be reproduced by:

P = population in a time n;

— P_=initial population, t=0;
N, = births in the periodo t (t = n - 0);
O, = deaths in the periodo t (t =n - 0).




SIZE

Basic Equation — Specific terms:

Pn=Po+Ni- O,
* Vegetative Growth: N-0
* Migration balance: I-E
(Net migration Rate)
* Population Growth: P,—P,
* Population Growth Rate: (P,-P,)/P,x100




SIZE

Population growing with geometric progression...

P, =P, (1+r)

How to calculate r?

r = Growth rate by time period;
t = period, in time unit, between 0 and n

P =FE(l+r)y
P

~=(1+r)
£ e

P
log ,f: = tlog(l +r)

T &
“log ==~ = log(l + r
E L,P g )

i

(1+7r)= aﬂrﬂug{— log —-
I

r = anti |mg{

or(log 10base)

1 P
B

11ngPH -1
(P,

|




SIZE

Population growing with geometric progression

To calculate the size of the population in the future ... or
to calculate the time required to reach a given population volume, from a
given initial population and a growth rate....

P, =FR(+r)
Consider the Brazilian population:
in 2000: 169,799,170 residents, and £ (14 r)
in 2010: 190,755,799 . P,
(without considering migrations) p
log—= =tlog(l + r)
Calculate: !
* Annual growth rate; p
 Intercensal value for 2007; IDEF”
* If this growth rate is maintained, - m

how long would the population double?




SIZE: IBGE Projection estimates — BR & UF

=2/IBGE
Population Projection (2013) - Demographic component Method
It incorporates information on observed trends in mortality, fecundity and migration at
the national and regional levels

Demography’s fundamental population component estimating equation:
(Equagdo compensadora ou equacdo de equilibrio populacional):

Puiny=Pw*Biin~ Dweem® liten) - Enten)

P t+n) =POpulationinyeart+n;

Py  =populationinyeart;

B ¢ ++n) = births occurring between tand t + n;
D (, t+n) = deaths occurring between tand t + n;
| ¢ t+n) =immigrants, periodt, t +n;

E (¢ t+n) = Migrants, period t, t + n;

t = initial year;

n = range size (interval)

ftp://ftp.ibge.gov.br/Projecao_da_Populacao/Projecao_da_Populacao_2013/srm40_projecao_da_populacao.pdf




SIZE: Projections

&2IBGE
Demographic Component Method

In a given year t, /
the population of men and women in the age x (with x=1,2,3, ...., 89) is P)C ,

and
the proportion of people of a specific age who survives a year is Si

The population at age x + 1 in year t + 1 is given by:

+1_ pt A 4
Pﬁl_Px*Sx+Mx

Where: M’ represents the migratory component.
X

ex. For the age group of 90 years or over ( Pgy,,):

— 3
Poo+ =Pggs ™ Sgg+ Mgg,

ftp://ftp.ibge.gov.br/Projecao_da_Populacao/Projecao_da_Populacao_2013/srm40_projecao_da_populacao.pdf




SIZE: IBGE Projection estimates — BR & UF

&2IBGE
Population Projection (2013)
Demographic Component Method — MCD

Componentes demograficas,
parametros utilizados e construcao de
hipoteses: calculo e projecao

(...)

https://ww2.ibge.gov.br/home/estatistica/populacao/projecao_da_populacao/2013/default.shtm

ftp://ftp.ibge.gov.br/Projecao_da_Populacao/Projecao_da_Populacao_2013/srm40_projecao_da_populacao.pdf
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SIZE: IBGE Projection estimates — BR & UF S

|

|
..‘.IBGE https://www.ibge.gov.br/apps/populacao/projecao/notatecnica.html %

4 | nota técnica

Popclock Projecao 2013

(1° de jutho de 2000 a 01 de julho de 2020)

METODOLOGIA DE CALCULO

O Popclock calculado a partir da nova Projecao de Populacao do Brasil 2013 apresenta a populacdo residente do Brasil, ajustada a cada
segundo, e estimada da seguinte forma

« Foram utilizadas as populacoes projetadas para 1° de julho, cobrindo os anos de 2000 a 2020, exiraidas da Projecdo de Populacdo do
Brasil 2013, elaborada pelo Métode das Componentes Demograficas (MCD) para cada uma das 27 unidades da federacao, com as
seguintes caracteristicas:

o Populacado de partida — Estrutura ajustada por sexo e grupos quinguenais de idade para o Censo Demografico 2000;

o Mortalidade — oriunda da Projecdo da populacdo do Brasil 2013 por sexo e idade para o periodo 2000 — 2060, utilizando as tabuas
construidas para 2000 e 2010

¢ Fecundidade oriunda da Projecdo da populacdo do Brasil 2013 por sexo e idade para o periodo 2000 — 2060, utilizando as taxas
especificas de fecundidade construidas para 2000 e 2010; &

o Migracao intemacional — oriunda da Projecao da populacdo do Brasil 2013 por sexo e idade para o periodo 2000 — 2060

Para detalhes adicionais, ver em:
www.ibge.gov.br/home/estatistica/populacaolprojecao_da_populacao/2013/default.shtm



SIZE: IBGE Municipal Projection estimates

=2IBGE
Population Estimates — MUNICIPALITIES - July 1, 2017:

Madeira & Simoes (1972) Methodology: “the trend of population growth of the
municipality, between two consecutive demographic census, is given in relation to the
growth trend of a hierarchically superior geographical area (greater area).”

 Basis of projection for each Federation Unit —UF (larger area)
* UF - Population value (2017)—> demographical component method
* Pop T municipalities - Censuses 2000 and 2010, linear adjustment +

calibration factor: values applied for the respective UF
(reference date on July 1, 2017)

http://biblioteca.ibge.gov.br/visualizacao/livros/liv100923.pdf



http://biblioteca.ibge.gov.br/visualizacao/livros/liv100923.pdf

SIZE: IBGE Projection estimates — BR & UF

=2IBGE
Population Estimates — MUNICIPALITIES - July 1, 2017:

Demographical component - Population estimates UF (2013) = P (t)

Larger Area (UF) = P(t) = pop estimated at t, subdivided in smaller areas i
Pi (t); i=1,2 3, ..,n

P()=>"P(1)
=1

a, = proportion of pop increase from

P.(t)=a; P(t)+ b s'maller aref;\ -(|) /larger zf\rea

b, = linear coefficient for adjustment

t, & t; = Demographic Censuses 2000 and 2010

Pilto)=ai Plto)+Dh; ai = Pi(t))=Pi(to) /P (t;) =P(to)
Pi(ti)=a;P(ty) +b bi=Pi(to)—aiP(t)

http://biblioteca.ibge.gov.br/visualizacao/livros/liv100923.pdf

https://biblioteca.ibge.gov.br/visualizacao/livros/liv101662.pdf



http://biblioteca.ibge.gov.br/visualizacao/livros/liv100923.pdf

SIZE: IBGE Projection estimates — BR & UF

&2/BGE
No caso das estimativas de populacdo referentes ao ano de 2019, deve-se considerar
nas expressdes anteriores:
Pi: Populagdo do municipio i;
Pi(to)=ai P(to)+by ai = Pi(ti)—Pi(to) /P (t1) —P(t
P: Populacdo da Unidade da Federacéo; I { ] I [ :I I ! ! [ 1} '{ 0]! { l} { D}
t0: 12 de julho de 2000; Pi(ti)=a;P(t1)+b bi=Pi(tg)—aP(tg)

t1: 12 de julho de 2010;
t: 12 de julho de 2019

As populages municipais censitarias obtidas nos Censos Derograficos 2000 e 2010,
passaram por uma harmonizacdo para torna-las compardveis, através dos seguintes

procedimentos:

* A populagdo municipal recenseada em 2000 foi atualizada considerando a Divisao
Politico-administrativa (PDA) Brasileira vigente no Censo Demografico em 2010;

* As populacdes municipais recenseadas em 2000 e 2010, com data de referéncia em
12 de agosto desses anos, foram deslocadas para 12 de julho;

* As populagdes municipais recenseadas e 2000 e 2010 foram ajustadas pelo mesmo

fator de ajuste que as populagbes das Unidades da Federacao receberam na Projecao

da Populacao, Revisao 2018.

http://biblioteca.ibge.gov.br/visualizacao/livros/liv100923.pdf
https://biblioteca.ibge.gov.br/visualizacao/livros/liv101662.pdf



http://biblioteca.ibge.gov.br/visualizacao/livros/liv100923.pdf
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Titulo: Projectes da populacio : Brasil e unidades da federacdo : revisio 2018 & | cataiogo | sobre a biblioteca | atendimento | senigos | bibliotecas depositaras | inks
Local: Rio de Janeiro

Editor: IBGE

Ano: 2018

Descrigao fisica: 56 p.

Notas:

Inclui bibliografia.

As projecbes de populacio tém fundamental importdncia para o calculo de indicadores sociodemograficos, formecendo subsidios para a
implementacdo de politicas publicas e a posterior avaliac3o de seus respectivos programas, bem como para estratégias de planejamento do setor
privado. Dada as transformactes na dindmica demografica, tais projectes sdo monitoradas continuamente e passam por revistes periodicas, tanto
para a incorporacio de novas informacdes, quando sdo detectadas alteracbes mas hipoteses previstas para as componentes do crescimento
demografico, quanto para a atualizacio de sua metodologia de calculo.

Com o langamento desta publicacdo, o IBGE apresenta a metodologia empregada nas Projectes da Populacdo do Brasil e das Unidades da
Federacdo - Revisdo 2018, cujos resultados se distinguem dos apresentados nas Projectes 2013 em relacdo aos seguintes aspectos: alteracio da
populacio de partida, adotando-se 2010 como ano inicial; revisdo dos pardmetros ufilizados na projecdo até entdo vigente para a fecundidade em

virtude da constatacio da mudanca de comportamento dessa componente; além de ajustes no calculo da migracao interna e revisdo dos pardmetros

e hipoteses futuras, no caso da migracdo internacional. A componente mortalidade, cabe ressaltar, permaneceu sem alteracbes em relacdo as
Projecbes 2013.

As projectes da populacdo do Brasil e das Unidades da Federacio fornecem informactes até o ano de 2060, considerando um horizonte temporal
de 50 anos apds o dltimo Censo Demografico realizado.

A metodologia ora divulgada estd organizada em quatro capitulos: o primeiro descreve o Método das Componentes Demograficas, utilizado para
projetar e retroprojetar as populactes do Brasil e das Unidades da Federacdo; o segundo apresenta a populacido de partida da projecdo e a
retroprojecio da populacio do Brasil e das Unidades da Federacio para o periodo 2010-2000; o terceiro discorre sobre a analise da componente
fecundidade no periodo de 2000 a 2016 e a definicio dos pardmetros e hipdteses futuras para o nivel & o padrio etario da fecundidade para as
Unidades da Federacéo; e o ultimo capitulo, por fim, trata da revisdo das migraces interna e internacional, bem como dos parametros e hipoteses
adotados.

https://biblioteca.ibge.gov.br/index.php/biblioteca-catalogo?view=detalhes&id=2101597
Assuntos:

Brasil; Fecundidade; Migracéo; Populacio; Previsdo demografica

Entidade Secundaria: IBGE. Coordenacio de Populacio e Indicadores Sociais
Serie Secundaria: Colecdo Ibgeana; Relatorios metodoldgicos (IBGE), ISSN 0101-2843




https://www.ibge.gov.br/estatisticas/sociais/populacao/9103-estimativas-de-populacao.html?=&t=resultados
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E2IBGE

= Instituto Brasileiro de Geografia e Estatistica
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Estimativas da Populacao

Oquee

Edicoes -~
2021 ~

Conceitos e métodos

Duavidas e Contestacdes

Downloads

InfarmacSes técnicas

Maoticias e Releases

Qutras informacSes -

Links

Tabelas - 2021

Estimativas de populacéo enviadas ao TCU

Tabelas de estimativas para 1° de julho de 2021, atualizadas = enviadas ao TCU apos a publicacdo no DOU:
PDF | QDS | XLS

Arquives atualizados em 19-04/2022:
- Devido cumprimento de decisdo judicial que altera a estimativa da populacdo do municipio de Caapiranga, AM

Arquives atualizados em 23/03/2022:
- Devido cumprimento de decisdo judicial que altera as estimativas da populacdo do municipio de Santa lsabel do Rio
Negro-AM.

Arquivos atualizados em 07/702/2022:
- Devido cumprimento de decisdes judicians gue alteram as estimativas das populacdes dos municigio de Barcelos-AM
g ltlamarati-AM

Arquives atualizados em 21/01/2022:
- Devido cumprimenta de decisdo judicial que altera as estimativas da populacdo dos municipios de Alvardes-AM,

Fonte Boa-AM, Humaitda-AM, lfacoatiara-AM, Itapiranga-AM, Japurd-AM, Jutal-AM, Pauini-AM e Tapaud-AM

Arquives atualizados em 29/10/2021:
- Devido cumprimento de decisdo judicial que revoga sentenca que alterava as estimativas da populacdeo de Jutai-AM



https://www.ibge.gov.br/estatisticas/sociais/populacao/9103-estimativas-de-populacao.html?=&t=conceitos-e-metodos
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Arquivos atuali

- Devido cumgpril

Arquivos atuali;
- Devido cumpri

Negro-AM.

Arquivos atuali
- Devido cumpii

g ltlamarati-AM

Arquivos atuali
- Devido cumpr

Fonte Boa-AM, f

Arquivos atuali;

- Devido cumgpril

ESTIMATIVAS DA POPULAGAO RESIDENTE NO BRASIL E UNIDADES DA FEDERAGCAO
COM DATA DE REFERENCIA EM 1° DE JULHO DE 2021

ERASIL E UNIDADES DA FEDERAGCAO |

Ronddnia

1.815.278

Acre 806.876
Amazonas 4 269995
Roraima 652.713
[Para 8.777.124
Amapa 877613
Tocantins 1.607.363

Maranhao 7.153.262
Piaui 3.289.290""
Ceara 9.240.580"
Rio Grande do Morte 3.560.903
Paraiba 4.059.905
Pemambuco 0.674.793"
Alagoas 3.365.351%
Sergipe 2.338.474%
Bahia 14.985.284"
[RegidoSudeste [ 89632912
[Minas Gerais 21.411.923
Espirito Santo 4.108.508
Rio de Janeiro 17.463.349
Sao Paulo 46.649.132
[Regiosut | 30402587
Parana 11.587.484
[Santa Catarina 7.338.473
Rio Grande do Sul 11.466.630

Mato Grosso do Sul 2.839.188
Mato Grosso 3.567.234
Goias 7 206.589"

Distrito Federal

3.004.325"
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SIZE: IBGE Municipal Projection estimates @

Population Projection (2013)
Demographic Component Method

Componentes demograficas,
parametros utilizados e construcao de
hipoteses: calculo e projecao
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ftp://ftp.ibge.gov.br/Projecao_da_Populacao/Projecao_da_Populacao_2013/srm40_projecao_da_populacao.pdf




Tamanho

Results:

— Annual Growth Rate (r=0.0117, ou 1,17 %a.a.)

— Valor intercensitario para 2007

P,007 = Pogoo (1 +r) ' = 184.210.802
183 987 291 recenseados

— Se mantida esta taxa de crescimento,
em quanto tempo a populacao duplicaria
T, =60 anos

P, =R(1+r)

P .
“=(1+7)
F }

P
log—= = tlog(l + r)
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2
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r — ]
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Population dynamics, delta vulnerability and environmental

I nt rOd U ga O change: comparison of the Mekong, Ganges—Brahmaputra
and Amazon delta regions
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- Além de Servicos ecossistémicos — saude, renda e
sustentabilidade agricola e de recursos naturais

- Bem estar — tem g considerar contexto demografico —
estrutura (sexo e idade), fertilidade, mortalidade e migracao

- Mudancas ambiental globais —aumento nivel do mar,
inundacao, intrusdes salinas, etc

- Dinamica populacional em 3 deltas
- Teoria de transicao demografica e links de P-E

- Qualidade do ambiente biofisico e perigos (hazard) —
influencia componentes de mudanca demografica
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- Ganges—Brahmaputra delta in Bangladesh (GBD),
- Mekong delta in Vietham

- Amazon delta in Brazil.

the dynamics of population change in delta regions
- in developing/transition countries.

- Spatial extent: by the area downstream of the first distributary
as mapped by the Shuttle Radar Topography

- Mission.
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Population dynamics, delta vulnerability and environmental
change: comparison of the Mekong, Ganges—-Brahmaputra
and Amazon delta regions

Dados
- secondary macro and micro level data sources to overview and
analyze the three deltas — surveys e census

- Dado agregado - municipal and census sector levels : 1991,
2000 and 2010

- sea level rise (RSLR) rates -> risco de inundacao

- Indices: 8 drivers humanos associados ao aumento relativo do
nivel do mar

From the coastal delta domain: hydrocarbon extraction, groundwater
extraction, impervious surface area, and wetland disconnectivity.

From the upstream contributing watershed: impervious surface area,
wetland disconnectivity and sediment trapping in artificial reservoirs.

AND From Ocean: estimates of sea level rise trends

>> indicators derived from global-scale remote-sensing and
numerical modeling.
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- Framework

- Rapido (+) cresc pop, depois (-) fertilidade e (+) emigracao

Wider national, regional and global context

quality of Environmentalhazards
ecosystem (rapid onsetand
services creeping processes)

s e

population change: size | density | distribution

climate change | resilience of deltaic systems
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- Componentes de mudancas demograficas podem ser afetados
pela qualidade do ambiente natural, perigos naturais e
processos de fluéncia (“creeping”) o como intrusdes salinas e
contaminacao da agua e do solo por arsénio

- Perda pop por migracao (colapso pop);

- mortalidade — alterada por perigos naturas e eventos
climaticos;

- salinidade — altera qualidade da agua e reflete na seguranca
alimentar e saude.

- Qualidade ambiental pode tb alterar fertilidade (nao disse
como)
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Componentes de mudancas da Populacao

Mortalidade

Mekong

- Inundacoes em

- Contamincao da agua
Bangladesh

- Ciclones

- Doencas pos-desastres
- Stress e depressao
Amazonas

- Inundacoes

- Problemas de saude (rapida
urbanizacao e infraestrutura pobre)

- Malaria
- Migracao
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Fig. & Recent trends in life expectancy at birth in the Mekong,
Ganges—Brahmaputra and Amazon delta regions Data sources: World
Development Indicators (WDI), IBGE and GSO, Vietnam. For GBD
national data were used to approximate trends
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Migracao
Chave para mudancas pop nos 3 deltas
- Vulnerabilidade ambiental

- Emigracao (saida) dos deltas e imigracdo para as megacidades dos
deltas devem manter o desigual desenvolvimento espacial,
transformacodes biofisicas e vulnerabilidade ambiental



Componentes de mudancas da Populacao

Mortalidade

* Dificil examinar o gqto da
mortalidade é afetada por
fatores ambientais

Efeitos negativos:

1) Impactos diretos —
perigos naturais

2) Qualidade do ambiente
— agua contaminada;
aumento de
temperatura...

Mekong
- Inundacoes em
- Contamincao da agua

Life Expectancy at birth
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Fig. 6 Recent trends in life expectancy at birth in the Mekong,
Ganges—Brahmaputra and Amazon delta regions Data sources: World
Development Indicators (WDI), IBGE and GSO, Vietnam. For GBD
national data were used to approximate trends



