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ENVIRONMENT AND POPULATION IN THE SEMIARID NORTHEAST

Otamar de Carvalho *

1. INTRODUCTION

A climatic characteristic (the semiaridity and the droughts), and not the semiarid
region (the space of occurrence of droughts in the Northeast, characterized by a multiplicity
of problems for those residing there) set the tone for all the discussions realized about this
Region, until the middle of the Twentieth Century. Technical contributions, essays, novels,
and government policies have treated the drought as a theme responsible, as a last resort,
for the underdevelopment of the Northeast. Since exceptions correspond to writings like
those of Djacir Menezes, with his O Outro Nordeste (The Other Northeast) (1937),
published at the same year in which became known Nordeste, one of Gilberto Freyre's
classics, after Casa-Grande & Senzala (1933); and to the classic Solo e Agua no
Poligono das Secas (1949), by Guimaraes Duque, up to now one of the most important
studies about the areas affected by droughts, which include the territories known as
“Poligono das Secas” (Droughts Polygon), “Zona Semi-Arida do Nordeste” (Semiarid Zone of
the Northeast) or “Regido Semi-Arida do FNE” (Semiarid Region of the FNE), * to briefly put it
in one expression: “Nordeste Semi-arido” (Semiarid Northeast).

The Semiarid Northeast—SAN reveals important particularities. Some refer to the
physical limitations, other to the obstacles imposed by the social relations of production.
Those of the first type are related to the climatic variations and to the availability of soil and
water. Those of the second type relate to the set of factors which characterize the agrarian
structure, understood here as embodying the agrarian structure, the relations of production
and the technical basis of production. In the SAN one is dealing with a territory with a high
shortage of natural resources, especially soil and water, a high poverty degree, and an
extraordinary populational densification.

In relation to the soil resources can be stressed here the different processes of
economical structuration and the human occupation, which left accentuated traces on those
existing in the semiarid spaces in the Northeast. The environmentally degraded areas,
existing there, consisted of highly fertile soils, like those used for the cotton culture, for
subsistence or commercial farming, such as mamona; and for farming types of a higher
economical value. According to studies made by the Brazilian Agricultural Research
Corporation (Embrapa), the environmentally most degraded areas of the SAN cover a surface
larger than 20 millions hectares. This comprises 65,9% of the dryest lands of the semiarid
region, 21,9% of the surface of the SAN, and 12% of the surface of the Northeast Region.
(S3, 1994: 4-8.)

1 Agronomist, economist and Ph.D. in economics. Was Director of Sudene; Planning Secretary of Brazilian Ministry of
Interior; Regional Planning Coordinator of IPEA; Secretary of Agriculture of the State of Ceard; and Planning Coordinator of
Codevasf. Works as an independent consultant, at ten years, in the field of regional development. He is author of “A
Economia Politica do Nordeste; secas, irrigacdo e desenvolvimento”, Ed. Campus, 1988, among others.

2 FNE = Financing and Constitutional Fund of Northeast (Fundo Constitucional de Financiamento do Nordeste).
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The restriction of hydric resources have impaired the water production for human
consumption, with strong repercussions on the development of the agriculture (irrigated and
rainfed) and animal husbandry, and, in the last 15 to 20 years, on the human supply.
Besides, there should be emphasized that the degradation of local hydric resources occurred
because of the destruction of the forest cap, resulting from the deforestation and burning
(specially of the ciliar forests), of the accumulation and uncontrolled use of water (inadequate
management), and of the dumping of polluting agents in the springs. The hydric resources
are being used out of context, since there still does not exist an adequate policy for
waterproduction, storing, management and conservation of these resources -
neither for the surface level nor subterranean.

The Northeast counted, in 1996, on a populational contingent in state of poverty and
indigence in the order of 19 million of its inhabitants (about 43% of the total population of
the Region, corresponding to 44 million individuals). In the category poor are included the
people who cannot satisfy the needs of alimentation, clothing, housing, education and
personal expenses. And in that of indigents those who are not able to satisfy their needs for
alimentation. (Rocha, 1995: 2-4). Poverty falls on approximately 40% of the population of the
semiarid (that is about 7,5 million individuals in 1996). In the cities, this incidence is in the
order of 35% of the total population (3,5 million individuals). Poverty in the rural environment
is in the order of 4,0 million individuals (45% of the total population). Rural poverty already
has been higher. In 1970, it reached the rate of 60% of the population of the semiarid.
(Albuquerque, 2000: 64)

The areas affected by the droughts in the Northeast are characterized by a high
demographic density (with 21,59 inh/km2 in 2000, vis-a-vis the 28,67 inh/km2 of the
Northeast and the 19,87 inh/km2 of Brazil). Therefore, they are considered integrants of one
of the most densely populated semiarid territories in the world. (Ab’Saber, 1999.) The
demographic density in the SAN was 11 inh/km2 during the mid-1950s. (Duque, 1963.)
Almost fifty years later, in 2000, this indicator practically has doubled, reaching the level of
21,59 inh/km2, which puts in evidence the growing populational increase in the areas
submitted to the droughts in the Northeast. With such a density there arises also more
pressure on the weak basis of natural resources, and more problems for the urban areas in
the interior. The SAN constitutes, besides that, the geo-economic region with the largest
physico-territorial reach of the Northeast (about 53% of the total surface of the “Area de
Atuacdo da Sudene), vis-a-vis the other natural spaces (Litoral-Mata, Agreste, Meio Norte and
Cerrados), which make up and structure the Northeast Region.

By law of 1989, the SAN (or Semiarid Region of de FNE) has a territorial surface of
895.254,40 km2. It enfolds areas from the states of Piaui, Ceard, Rio Grande do Norte,
Paraiba, Pernambuco, Alagoas, Sergipe, Bahia, and part of the Minas Gerais area of
“Droughts Polygon”. It was inhabited, in 2000, by 19.326.007 individuals (40,53% of the
population of the Northeast), of which 56,52% were living in urban areas and 43,48% in rural
areas. It should also be noticed that the SAN continued to include, in 2000, 56,94% of the
rural population of the Northeast and 26,39% of the entire rural population of Brazil, i.e.
8.403.637 inhabitants.



The economy of the SAN was structured around the activities related to the cattle-
cotton-foodfarming complex (complexo gado-algodao-lavouras alimentares), at least until the
beginning of the 1980’s, when the disarticulation of the cotton economy started. The drought
of 1979-1983 had a determinant role in this respect, reinforced by the introduction, in 1983,
of the bicudo plague and the import of cotton from countries which sustained their cotton
production at the cost of production subsidies (the cases of Paraguay, Russia and Egypt).
Without doubt, the economy of the semiarid is, at the moment, going through serious
difficulties. New activities start, meanwhile, to engender the development of alternative
economic initiatives. Like what is happening with the development of light industries, which
are being interiorized; with the activities focused on the irrigation agriculture; and with the
urban activities brought about by the development of small urban businesses. Taking also
into account the traditional commerce, reinforced by some segments of the modern services.
The transference of federal resources to states and counties (through participation funds)
and the social welfare act as important factors in the upholding of the economies of the
major part of the counties of the semiarid hinterland. In any case, the development pattern
observed in the region continues presenting traces of insustainability, increased by the limited
economic possibilities of vast rural areas and countless small towns of the SAN.

The problems of the droughts in the Northeast were responsible for the
implementation of the varied assortment of public policies. Mid 1950, Celso Furtado said that,
besides being a climatic phenomenon, the drought embodied a crisis of periodic production
affecting the northeastern economy. As understood by the Coordinator of the Working Group
for the Development of the Northeast-GTDN and founder and first Superintendent of the
Superintendence for Development of the Northeast-Sudene, the drought was considered
more seriously as a production crisis than the typical crises of the capitalistic economy, since
it occurred from the colapse of the effective demand, spreading its load upon the whole
economic system. Furtado said that the situation was different, in the case of droughts, since
the impact of this phenomenon was concentrated on the weakest segment of the economic
system, represented by the subsistence agriculture. This was the matrix for analysis and of
the policies initially implemented by Sudene, commanded by Celso Furtado. According to his
vision, the only way to raise the productivity of the economy of the Semiarid Region consisted
of integrating, through marketing, its typical unity of production. Afterwards, it would be
necessary to define the real limits of the sustainability, considering the increasing
demographic pressure on the basis of the natural resources of the SAN. To understand the
problems of the semiarid, Furtado combined the nature of its economy with its problems and
particularities, emphasizing the differences of the semiarid spaces, vis-a-vis those of the
Northeast.

Because of the discontinuity to which the public policies that were carried out in the
region were submitted, the existing conditions in the SAN keep challenging the social
institutions and actors involved in the struggle for the development and improvement of the
life conditions for those living there. We consider that the problems of this region can be
resolved both at medium and longterm, if treated along the positive perspective of the
development, either economic or sustainable. Its solution lies in the confrontation and
determining challenges like: the demographic, environmental (especially for the lack of hydric
resources), economic and institutional. The development of the SAN, i.e. coexistence with the



semiaridity, will tend to be consolidated if the increasing inclusion of new beneficiaries would
be based on the work of all.

In addition to this Introduction, this text deals with the following items: Delimitation of
the Semiarid Northeast, Specificities of the Semiarid in the National, Global, and Regional
Context; Adopted Conceptions of Development; Climate and Natural Resources; Demographic
Schedule and Changes Observed in the Period 1991-2000; Economic Activities; and Balance
between Resources and Population.

2. DELIMITATION OF THE SEMIARID NORTHEAST

The Semiarid Northeast of Brazil presents remarkable specificities in relation to other
semiarid areas in the world. It is the only semiarid region in the world that is situated in the
Equatorial Zone of the Earth, characterized by having only one climatic rainy season, with
two rain maximums, corresponding to the passage of two equinoxes (that of March and that
of September). ® The utilization of the rainwater is a second particularity of the Northeast
Semiarid. In fact, 92% of all the rainwater falling in this territory is “consumed” by insolation,
evaporation, and evapo-transpiration. Thus, only 8% of all the rain is utilized to feed the
rivers, lakes, dams, and drainage systems in this region. This scene is very different in the
tempered semiarid zones, such as in the semiarids of the United States and of Israel, where
the “loss” of rainwater (insolation, evaporation, and evapo-transpiration) is in the order of
45%. The SAN is the “equatorial zone of the world where the climate is most anomalous”. In
addition, its predominant vegetation is that of caatinga, a floristic coverage considered as
“penultimate bio-physical formation, before the appearance of the desert.” (Botelho, 2000:
19-22.) The Semiarid Region of the Northeast distinguishes itself, furthermore, as one of the
most populated semiarid areas in the world. (Ab’Saber, 1999.)

The spaces submitted to the semiaridity in the Northeast present varied dimensions,
both from the climatic and political point of view, since there are areas where the climate
causes the droughts to happen with a higher intensity than in other areas. Stemming from
this the nature of the expansion and contraction process of the Semiarid Region, a fact which
also is responsible for its attributed fame. It is already possible, therefore, to underscore that
this expansion/contraction process of its geographic limits have precise technical/scientific
justifications.

These areas display a certain physical homogeneity. They have soils relatively more
meager than those in the other geo-economical zones of the Northeast, such as the Zona da
Mata, the Zona do Agreste or the Cerrados da Bahia, Piaui and Maranhdo. The pluviometric
precipitation in the semiarid areas is situated within the limits of 400 to 700 or 800 mm of
rain annually.

The Brazilian semiarid is integrally inserted in the Northeastern Region. As treated
here, the Northeastern Region corresponds to the area of operation of the Superintendence

3 There are four climatic seasons: one of them corresponds to the 1° solstice (21% of June), another to the 1° equinox (the
23% of September), a third to the 2° solstice (21 of March). During the 2° equinox, the “sun again turns around the equator.
When in the Northern Hemisphere it is Spring, in the Southern Hemisphere it is Autumn. As a result, the phenomena of
the four seasons are only observed regularly in the two temperate zones.” (North and South). (Botelho, 2000: 35.)
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of the Development of the Northeast-Sudene. This area comprises the territory of the States
of Maranhao, Piaui, Ceara, Rio Grande do Norte, Paraiba, Pernambuco, Alagoas, Sergipe and
Bahia, including the Minas Area of the “"Droughts Polygon”. The Northeast of the Sudene
comprises a surface of 1.662.947 km2, * while the Semiarid Northeast consists of a surface of
895.254,40 km2 (53,8% of that total). (Carvalho, 1988.)

The Semiarid Northeast corresponds to the territory of droughts occurrence in the
Grand Northeastern Region. These spaces were, historically, delimited around two figures. In
1936, the area where the droughts occurred more frequently was established, and became
known as the Droughts Polygon. Afterwards, in 1989, with the establishment of the
Financing and Constitutional Fund of Northeast-FNE, the Semiarid Region of the
FNE was delimited as the new official area of occurrences of droughts in the Northeast.

The Droughts Polygon, created by Law n° 175, of the 7" of January 1936, regulated
the provision in the Art. 177 of the Brazilian Constitution of 1934. The referred law
established that the systematic plan for the defense against the effects of the
droughts in the States of the North (or Northeast, today) should comprise works and
services of normal and permanent execution, such as emergency works and services of
assistance for the population, and during the climatic crises requiring immediate aid to the
people. The area of the first Droughts Polygon had a geographical surface of 672.281,98
km2, corresponding to 43,2% of the total area of the Northeast delimited by IBGE (Brazilian
Institute of Statistics and Geography) (1.557.767 km?2).

The dimensional changes of the area of the Droughts Polygon became part of the
responsibilities of the Sudene, since 1959. From 1936 to 1989, the area of the Polygon was
extended many times, until it reached the surface of 1.083.790,7 km2, of which 121.490,9
km2 belonged to the so called Minas Area of the Droughts Polygon. While it was taken as
official area of occurrences of droughts — condition which prevailed until 1989 - the
Polygon counted on a surface corresponding to 64,4% of the Area of Operation of Sudene
(1.682.668,70 km2). The surface of the Droughts Polygon changed from 43,2% of the
Northeastern area (IBGE), in 1936, to 64,4%, in 1989, related to the Area of Sudene.

The institutionalization of the Droughts Polygon, since 1936, represented the
legitimating of the area of operation of the Federal Board of Works Against the Droughts—
IFOCS, created in 1919, to substitute the Board of Works Against the Droughts-IOCS, which
had been founded in 1909, and, afterwards, of the National Department of Works Against the
Droughts-DNOCS, created in 1946.

The areas most submitted to the incidence of droughts were, during some time,
grouped under the name of Semiarid Zone, including, in this case, the natural regions of
Sertdo, Serido, Curimatau, Caatinga, Carrasco and Cariris Velhos (Duque, 1953) and the
Minas Area of the Droughts Polygon. The surface of the Semiarid Zone took up 882.081
km2, corresponding to 53,1% of the Area of Jurisdiction of Sudene. The name Semiarid

* Not included were the areas of the States of Minas Gerais (that integrate parts of the Vale of Jequitinhonha) and Espirito
Santo (counties of the northeast of this state), that became part of the Area of Operation of the Sudene, forced by Law n®
9.690, of July 15, 1998. These additional areas (97.714,30 km2) do not include counties characterized as semiarid.
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Zone was also used by Sudene, until 1989, as category for analysis and planning of
governmental interventions in the areas affected by droughts. Its outline already appeared in
the studies of the Working Group for the Development of the Northeast-GTDN, whose
strategy was incorporated in the Master Plans of Sudene.

The delimitation of the area of occurrence of droughts, with the purpose of
planned intervention of the governmental operations in the Northeast, was modified
according to principles established in the Constitution of 1988, like those formulated by the
Law n© 7.827, of 27.09.89, which instituted the Financing and Constitutional Fund of North
Region-FNO, the Northeast Fund-FNE and the Central-West Fund-FCO. The interruption IV of
art. 5° of the mentioned law defines as semiarid the region inserted in the Area of Operation
of Sudene, with an average annual pluviometric precipitation equal or inferior to
800 mm. It established further that the counties included under these conditions should
have their selection published in “"Sudene Order.” The space integrated by these counties
received the name of Semiarid Region of the FNE, since 1989. Their internal differences
are similar to those which characterized the figure of the Droughts Polygon, seen from the
natural, economic, social and environmental point of view.

The Semiarid Region of the FNE represents an expressive part of the northeastern
territory, comprehending variable portions of the States situated in the Jurisdiction Area of
the Sudene. In this area different institutions are operating, such as the Bank of the
Northeast of Brazil, the DNOCS, and the Company for Development of the Vale do Sao
Francisco-Codevasf. The area of operation of the Bank of the Northeast has always been the
same as that of the Sudene. That of the DNOCS was restricted to that of the Droughts
Polygon; and that of the Codevasf to that of the S3o Francisco River Basin. °

From 1989, the Sudene stopped utilizing the figure of the Droughts Polygon (Lins &
Burgos, 1989) as reference for the officially recognized area of occurrence of
droughts. The use of the category Semiarid Zone occurred more as a synonym of Droughts
Polygon, and as a way of not using names which could possibly represent the conservative
interests laid out by the so-called “industry of the droughts.” From 1989 on, the Sudene
started to work with the concept of Semiarid Region of the FNE, a figure elevated to the
category of officially recognized area of the occurrence of droughts and with
reference to the measures of support for the strengthening of the economy of the areas
affected by the droughts in the Northeast.

Consequently, the Semiarid Northeast will be considered in this study as
corresponding to the Semiarid Region of the FNE. The map 2.1 in the appendix shows a
group of limits of the Droughts Polygon (beginning and end) and of the Semiarid Region of
the FNE. This region was composed in 2000 of 1.042 counties, comprehending a total surface
of 895.254,40 km 2. (Table 2.1, in appendix). Its population at that date, was 19.326.007
inhabitants, of which 56,52% were living in urban areas and 43,48% in rural areas. The table
2.2 in appendix provides information about the demographic dynamics in the Northeast and
in the Semiarid Region of the FNE, for 1991 and 2000.

> The hydrographic Basin of the River S&o Francisco has a surface of 640.000 km?, 57% of which are inserted in the area of
the Droughts Polygon of the Northeast.



As the Droughts Polygon, Semiarid Zone, Semiarid Region of the FNE, or Sertdes do
Nordeste, the territory affected by droughts is characterized by expressive internal
differences. Partly, the result of its physical particularities (the rocky cristaline basement of its
geology and the semiaridity of its climate, with sparse, temporal and spacy raining), they
increased by the force of a set of certain social relations of production, by the logic and
interests of the more dynamic centers of the Brazilian economy, articulated towards the
interests of the main economical groups of the same Northeast, specially of the less
compromised with the capitalist advancement of the regional society.

3. SPECIFICITIES OF THE SEMIARID IN NATIONAL, GLOBAL, AND
REGIONAL CONTEXT

The emersed lands in the world total approximately 145 million square kilometers. Of
this total, about 55% (79.500 million square kilometers) consists of arid and semiarid zones.
These lands are distributed in 2/3 of the areas of 150 countries in the world. Within them, are
living a contingent of approximately 628 million individuals. Between 60 and 100 million of
this total are directly affected by the productivity decrease of those lands. In those areas,
about 6 to 7 million hectares of land fit for agriculture become non-productive each year, as a
consequence of the erosion of the soil. Considering other forms of land degradation, the dry
lands in the world are increasing and, consequently, the loss of agricultural production
estimated in the order of around US$ 40 billion, in a couple of years. (IUCN, 1991, Apud:
Veras, 1996).

Even more problematic is the verification that the arid and semiarid lands are in a
process of transition. Thus, these spaces are acquiring major proportions as potential sources
of production of vital spaces and of economical forces. (Dregne, 1970: 11-12). But there are
other differences between the life and development possibilities in arid and semiarid lands,
among which stands out the endowment of resources (natural, physical and human). In
relative terms, the limitations of the development in the arid and semiarid lands, vis-a-vis the
lands not submitted to such restrictions, are more prominent in the arid lands than in the
semiarid ones. (Amiram, 1970: 89-103)

According to international agro-ecological criteria, Brazil has only 3% of its territory in
semiarid conditions, while 54% of the extension of Argentina is in the arid and semiarid
climate, and for Chile this has the expressive number of 64%. Although there are droughts
which affect the farming and cattle-raising production in Argentina or in Chile, the problem
there is far from reaching the dimensions that exist in the Northeast of Brazil.

In the semiarid hinterland of the Northeast, the annual rains go from a minimum of
400 mm to a maximum of 800 mm per year, existing cases of areas situated in the isohyetal
of 1.000 mm, as occurs in the small strips of the coast of the State of Ceara, where also can
prevail situations of scarcety and inadequate distribution of rains.

From the point of view of the annual rain quantity, the variation is comparable to that
which occurs in the interior of the Argentine Pampa, that is considered one of the granaries
of the world. The big difference is that, while in that region the rains are distributed regularly



during the year, in the Brazilian Northeast they are concentrated in a brief period of
approximately three or four months, during which they occur as heavy cloudbursts of short
duration.

The availability of rainwater, though concentrated in this short period, is one of the
factors that explains the demographic densification of the Brazilian semiarid. Historical
factors, referred to relative isolation of the region and the permanence of socio-economic
structures founded in the binomial large-landed-estate/small-landed-estate, contribute also to
increase the demographic density of the northeastern semiarid. A large part of the population
that migrates from there in the periods of droughts returns to their lands, even though the
net result does not represent the maintenance of the initial populational contingents.

Other aspects should be considered in the contextualization of the semiarid in relation
to the Northeast and to Brazil. In the first place, it is necessary to emphasize the discourse of
those who blame the droughts of being the main cause of the afflictions of the region of
Sertao. And, second, again the discourse, now though, of those who only consider the
prolonged droughts a pretext of the regional elites (from within and from outside the
Northeast). Both the elites of the Northeast, and those of the Central-South fall in the
commonplace of hiding the ecological, historical, and cultural specificities of the historical and
territorial formation of Brazil. The reductionism to the droughts, being it the determinant
factor, or being it the secular veil, cannot get to the core of the question about the backward
state of the Semiarid Region. The backward state of this region resides in a complex
articulation between environmental, socio-economical, and political conditionants, which
confers on this conservative domain an odd role as to the maintenance of the misery of a
ponderable part of the Brazilian population. (Carvalho & Egler, 2002: 11.)

The northeastern question — of which the Semiarid Zone constitutes a fundamental
component — is, actually, a question of the Brazilian society related to its past. It is a
transformed mode of the agrarian question, understood as expression of the social mode of
appropriation of the original sources of wealth: land and labor. Land conceived here in its
fullest sense, as the original natural conditions, where labor is materialized in production. And
the submission of the laborer to the natural conditionants to obtain the minimally necessary
for his life support is the most primitive way of exploitation of the original sources of wealth.
In this sense, what is questioned is the pattern of development itself, having been unable to
promote the economical growth with a minimum of environmental quality and social equity.
(Egler, 1993.)

4. CLIMATE AND NATURAL RESOURCES

In the areas liable to the droughts of the Northeast, the Eco-systems of the Region of
Caatingas and Florestas Deciduais (Decidual Forests) of the Northeast predominate. These
ecosystems comprise the specificities of the Morpho-climatic Dominion of the Caatingas,
either of the shrub or of the tree type landscape. One of its particularities is the capacity of
the plants existing there of losing there leaves in the dry season (or without rains).



4.1 CLIMATE

The Brazilian Northeast is an anomalous region in the tropical continents, because, in
contrast with other regions of its latitudinal strip, it presents a semiarid climate in more than
50% of its territory. This is due to the relatively low values of pluviometric precipitations
falling on an extensive part of the Region, i.e. between 400 and 800 mm annually (in the
semiarid strips) or less (about 400 mm) in some areas in interior valleys. The coastal areas of
the Northeast receive more than 1.600 mm a year.

The rains in the Northeast are of a predominantly convective character, which is typical
for the tropical regions, presenting a wide variability, both spatial and temporal. The region is
covered by three principal regimes of rains: i) that of the southern part (comprising the
West, Central-South, and East of Bahia and the South of Maranhado and Piaui); ii) that of the
northern part (comprising the North and East of Piaui, almost all of Ceara and Rio Grande
do Norte, the sertdes of Paraiba, Pernambuco, Alagoas, Sergipe and the north-northeast
region of Bahia), whose raining regime is associated mainly with the Inter-tropical
Convergence Zone (ITCZ) on the Equatorial Atlantic; and iii) that of the eastern part
(comprising the Zona da Mata and Agreste of Rio Grande do Norte, Paraiba, Pernambuco,
Alagoas, Sergipe and the northern Littoral of Bahia). (Nobre, Barros & Moura Fé, 1993.)

The largest part of the semiarid is related to the portion North of the Brazilian
Northeast, through the action of the ITCZ. The droughts happen there when this Front
attains its extreme latitudes more in the South, near the northern coast of the region, during
the months of March and April. The ITCZ extends from the East to the West, across the
Equatorial Atlantic, from Africa to South America. Normally, the ITCZ migrates seasonally
from its displacement of the extreme North about 14° N, in August-September, to its extreme
South position, about 2° S, in March-April. Years of droughts are associated with the ITCZ
without traversing the Equator, in its migration towards the South, and inducing rainfall on
the continent during a relatively short period. It continues its migration to the North already
in April. Thus, under these circumstances, the Brazilian Northeast stays South of the region of
heavy rainfall and in the region of predominantly descending movement, which inhibits the
pluviometric precipitations. (Nobre, 1994.)

4.2 SOILS

“The soils of the northeastern semiarid are wavy, levelled, often stony, eroded and of a
low fertility. Exceptions are the areas of the lowlands along the margins of the rivers and
creeks, always dry in the Summer, and the plains, not always with a soft topography.
Compared with the other semiarid areas in the world, the soils of the semiarid Northeast
present characteristics that give them an acclaimed specificity (Carvalho, 1988: 88), whatever
it may be that “have a global deposit of soils that are much richer in mass and in grassy fields
for cattle than that of the average of the known semiarid regions.” (Ab’Saber, 1974.)
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The Embrapa Soils (CNPS) ° identified 172 geo-environmental unities in the Northeast.
Its specification was inferred by way of crossing of soil indicators and parameters — such as
natural fertility, salt and sodium content, effective profundity, texture, relieve, susceptibility to
erosion, drainage, level of being stony and rocky — and climate (effective humidity index,
hydric deficiency and average annual temperature), articulated according to the requirements
of every culture in relation to these aspects. (Silva; Riché; Toneeau; Sousa Neto; Silva; &
Araujo Filho, 1993.)

The CNPS evaluated the Land Types for Irrigation in the Northeast, establishing six
types of utilization capacity of the lands of the Region. According to this classification, the
percentage of lands of each of these six types is distributed as follows:

. Type 1 Lands (0,25% of the territory of the Northeast, ” or as, 4.157,37 km2).
These are arable lands without restrictions for being used;

. Type 2 Lands (6,35% of the region, i.e.: 105.597,13 km2). These are arable
lands, with a moderate aptness for agricultural irrigation;

. Type 3 Lands (26,91% of the total of the region, or as, 447.499,04 km?2).
Arable lands, with more restricted suitability for irrigated agriculture than the Type 2 Lands,
adapted to a restricted number of cultures;

. Type 4 Lands (10,68% of the territory, equivalent to 177.602,74 km2). Lands
of a special type, the use of which requires more detailed studies, which could indicate the
possibilities for utilizing its potentialities for irrigation;

. Type 5 Lands (8,2% of the total area, or as, 136.361,65 km?2). Not arable
under natural conditions. They present serious deficiencies, requiring protection works
against floods, irregular topography or elevated positions; and

. Type 6 Lands (46,92% of the region, i.e.: 780.254,73 km2). Not arable lands
and of difficult use under natural conditions. (Silva; Toneeau; Sousa Neto; Silva;& Araujo
Filho, 1993; and Matallo Jr., Coord., 1994.)

Land like water for irrigation are scarce in the semiarid northeastern. Its availability
correspond to 4,7% of total surface of this region. Thus, it is easy to understand that “Land
and water are good examples of the limits of natural resources. As much as technological
advances may diminish the quantity of land necessary for the production of food, they cannot
increase the land surface. And water, a basic element of life, already shows signs of its
limits.” (Hogan, 2001: 216.)

6 National Center for Soil Research-CNPS.

7 Considered as corresponding to the territories of the States of Maranh3o, Piaui, Ceara, Rio Grande do Norte, Paraiba,
Pernambuco, Alagoas, Sergipe, Bahia and north of Minas Gerais, equivalent to 1.662.947 km?. (There is a round off error, in
relation to the basic data, of 0,69%, corresponding to 11.474,33 km?, which, when added to the other values completes the
total of the territorial surface of the Area of the Sudene Northeast.)
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4.3 HYDRIC RESOURCES

Water is the relatively most scarce resource in the Northeast; in a second place comes
the soil resources. Therefore, these two natural resources have played such restrictive roles
as to the development of its semiarid areas. The process of urban growth, as will be seen
hereafter, makes it even more difficult to look after the demands of the water situation in the
Region. The balance between supply (availability) and demand of water is unfavorable in
countless areas of the Northeast, especially in the semiarid areas of all the states of the
Region. The semiarid region of Bahia is inclined to show a more balanced average, because
of the hydric availability of the Sao Francisco River, but some of its basins are also lacking
enough water.

We see some basic elements of the balance between supply and demand of hydric
resources in the Northeast, departing from the following indicators: the potentiality of hydric
resources, the availability of hydric resources, the capacity of water storage and the demand
for water, according to different usages. With the potentiality of hydric resources of one
hydrographic basin is understood the average of natural discharge of water, or, the sum of
the water discharges at surface and at base level. The availability of hydric resources
represents a portion of the potentiality, activated by dams, wells, etc. The capacity for
water storage (at surface and at underground level) equals the nominal storage capacity of
dams and wells. The guaranty level of water storage in one dam is defined departing
from its effective availability, being the one on which can be actually counted for different
kinds of consumption. The most frequently used guaranty level in the planning of hydric
resources is that of 90%. (Vieira, 1994: 27; and Gondim Filho, 1994.)

The imbalance between supply and demand of hydric resources in the Northeast can
be demonstrated by comparing the availability of water in its Hydrographic Basins with the
storing capacity (or that of wells and that of underground waters) of all the reservoirs and
wells constructed in them. According to the studies carried out in 1991 by the Aridas Project,
the Northeast counted with an availability of 97,3 billion cubic meters, for a well capacity of
85,1 billion cubic meters. (Gondim Filho, 1994: 10 and 78.) The difference, in average terms,
amounts to more than 12,1 billion cubic meters. This humber represents the average total
surplus of local hydric resources at that moment. The volume of the supply can be increased
by the utilization of other local hydric resources, mobilizing part of the potentiality of the
existing hydric resources, or increasing the availability, by resorting, for example, to
transposition structures for water from the hydrographic basins originating from outside the
Northeast, such as the Basins of the Tocantins River and the Sao Francisco River.

The total demand for hydric resources in the Northeast, considered as a
potential, maximal, theorical demand for all kinds of usage, corresponded in 1991 to 21,8
billion cubic meters a year. (Gondim Filho, 1994: 78.) This aggregate comprehends the
following types of demand: urban and rural population; animal demand; demand for
irrigation; agro-industrial; demand for agro-industrial industries; and ecological demand. ®

8 The ecological demand, according to the studies of the Aridas Project was considered as corresponding to 10% of the
available surface drainage.
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The distribution of the wells and dams in the Northeast is extremely concentrated, in terms of
the conditions that propitiate its construction — i.e. space for the installation of the massive
pieces for the dams and the hydric availability that needs to be accumulated. The hydric
infrastructures in the Northeast, that really count, are integrated by little more than 300
reservoirs (acudes) and sizeable dams.

The great majority of them were built by the DNOCS (Araujo, Coord., 1990: 292.),
followed by those built by CHESF, by Codevasf and by the states of the Region. Amongst the
more than 300 dams and weirs, there are 10 (about 3% of that total) with a storing capacity
superior than 500 million cubic meters, that can gather about 73% (62 billion cubic meters of
water) of the total storing capacity of the Northeast. °

Even though the supply is higher than the demand, this does not mean that all the
spaces in the Northeast have at their disposal the water they need. This because the spatial
distribution of the supply is not necessarily compatible with the localization of the different
types of demands. In fact, the spatial distribution of the demand reflects the dynamic of the
urbanization observed in the interior of the Region, which reinforces the evidences of conflicts
between supply and demand of water in various sub-regions of the Northeast. This imbalance
is more the result of scarce availabilities of hydric resources and of the spatial distribution of
the dams, than of the storing capacity. The concentration of a large part of the volume of
storable water in a restricted number of dams, constitutes an indicator of inadequateness of
the water distribution in various sub-basins of the northeastern semiarid. The evidences, in
this respect, are more effective than in the states that are characterized by the presence of
deprived basins, which can be found in the States of Ceara, Rio Grande do Norte, Paraiba,
and Pernambuco. The larger problems of caring for the water demands are related to the
supply of so-called diffuse rural demand (water for domestic and animal consumption, at
the level of the fazendas) and of the municipal urban demand (water for domestic
consumption and for the urban services of the capitals and towns of the interior).

The large number of “carros-pipa” (tank-cars with water) that roll every year, in
situations of drought or of normal rains, in the interior and in the towns of the semiarid or the
Littoral of the Northeast, reflects the degree of inadequateness between supply and demand
of water in the Region, both in temporal and in spatial terms. It comprises, therefore, a
precious indicator of the needs, the observation of which is being confirmed every year.

The water supply in the Northeast tends to require solutions that are complex and
difficult to execute, principally if the roughly available water or produced water
(available in dams or weirs or obtainable from the rivers like the Sao Francisco and
distributed by groups of water containers and by pipelines) changes from public to private
domain. There is a struggle developing in favor of the privatization of the water of the Sao
Francisco, which did not become effective due to the power of important economical and
political groups of the Northeast, that are against the measure. In front of these groups are
important families, among which stands out the Coelho family, from Petrolina, in

® Among the ten dams and barrages, stand out: Sobradinho (that could accumulate 34,7 billion cubic meters of water)
Itaparica (with approximately 15 billion cubic meters of water), Xingd (with about 5 billion cubic meters of water), Armando
Ribeiro Gongalves (with 2,2 billion cubic meters of water) and Ords (with 2.1 billion cubic meters of water).
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Pernambuco, and politicians of Bahia, considered anti-privatists by some press organs.
Thanks to these conflicts between different blocks of capital, a favorable “living together,”
can be observed, of a temporal character though, between representants of workers and of
capitalists, which is of great economical and social interest for the Northeast.

4.4 NON-RENEWABLE NATURAL RESOURCES

In this category are included the mineral resources and the energy resources. The
Northeast in general and the semiarid in particular have an expressive endowment of these
resources. Among the mineral resources found in the semiarid, the following stand out:
apatite, barite, bentonite, berilium, limestone, calcite, cianite, copper, lead, chromium, iron,
fluorite, magnesite, manganese, gold, silver, titanium (ilmenite), titanium/vanadium,
titanium/zirconium, uranium, vanadium, zirconium, zinc, and nickel. The major part of these
minerals is located in the semiarid of Bahia.

The economical potential of the mining sector is related to the following usages:
chemical industry (sulfur, titanium, rock salt, fluorite, bromium, iodine, and natural gas); the
industry of fertilizers (mineral phosphates, potassium salts, and nitrogened minerals); and the
industry of non-ferrous minerals (copper, lead, tin, zinc, magnesium).

4.5 BIODIVERSITY

The environmental degradation in the semiarid is part of an assortment of concerns
that transcends the limits of this region. This is related to the theme treated now in the
context of biodiversity. The President of the Worldwatch Institute, from Washington, Lester
Brown, said that the Professor E. O. Wilson, of the Harvard University, in his book
Biodiversity (Wilson, editor; Peter, subeditor; Penna, coord., 1997.) “we are aware of the
fact that we are now in a race against time, and that ‘we’ stands for humanity. Unfortunately,
the only ones who are actively committed to the effort of preserving our rich evolutionary
heritage of vegetal and animal life, are a handful of scientists and environmentalists in action.
To be in a vanguard position as to what the situation requires, much more people are needed
to express their anguish and to work in favor of this issue.” (Brown, 1997: 570.)

A lavish biodiversity is found in the semiarid, admitting the existence of approximately
1.600 species of ligneous plants. During a long period, the inhabitants of the Sertdao made
use of the biodiversity in a variety of ways. The plants were used to attend their needs for
food, clothing, medicaments, energy and housing, more in an extractive than in an organized
manner.

When the regional market increased and became consolidated, since the decade of
1950, many native plants used to produce oil, wax, rubber, resin, energy, forage, wood,
tannin, pharmaceutics, fibers and fruits were utilized in the structuring of the regional
economy. Many species played an important role in regulating the exportation, e. g. of wax
from carnauba, oil from oiticica, rubber from manicoba and fiber from mocd cotton, as well as
cashew-nuts and lobsters. These products became, during decades, the main economical

10 For the elaboration of this item the author, partially, made use of the descriptions realized by Matallo Jr., 1994: 13-15.
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products of many states of the Region. Some of them have still a considerable importance on
the local export situation.

The accelerated increase of the regional market and the population increase have
contributed to produce significant changes in the biodiversity. Many important species of flora
and fauna of the semiarid are in a process of extinction, some of them already extinct in
certain areas.

There are native species of the semiarid that play an important role in the alimentation
of the inhabitants of the Sertao and, in the alimentation for animals as well. The use of these
species is still taking place in an extensive and predatory way. During the more intensive
droughts there is no formation of pastures. In these periods, the herds survive on fruits and
beans of the foraging species of the most resistent shrubs and trees, like the juazeiro, the
catingueira, and the jurema. Some cactaceae, like the mandacaru, the facheiro and the
xique-xique are provided to the cattle after the thorns have been burnt off.

The effects of the process of traditional exploitation, given the low technological level
of using the resources, are reinforced by the population increase and by the expansion of the
markets, conducing to an over-exploitation of the environment and to the virtual exhaustion
of the biodiversity. The extensive cattle breeding exerts a heavy burden on the local flora,
both because of the elimination of the plants, and of making the soils more compact, due to
the excessive trampling. Because of inadequate management in the cattle breeding area, the
caatinga is becoming exhausted. Generally, the breeders increase the number of cows, goats,
sheep, etc., in higher limits than the supporting capacity of the ecosystem, which is very low.
There are needed 10 to 25 hectares of native pasture to feed one adult cow (or animal unit)
in the rainy years, being the case that the animal productivity is very low, situated between 5
and 10 kg of living weight per hectare.

The system of traditional exploitation of cattle is considered a factor of environmental
modification, because of the changes which induce the floristic composition of the native
vegetation and the diffusion of the invading species without ecological value.

The traditional drought agriculture, with cultures such as maize, beans and rice,
associated to the practice of extensive cattle breeding, also results negatively on the loss of
the biodiversity. The frustration of the harvests and the rapid exhaustion of the soils promote
the itinerant agriculture and the constant rotation of lands, with the excessive pasturing of
the areas of fallow land. The problem is that many areas are left fallow when already in a
state of advanced degradation. This fact can aggravate the problems of soil loss and natural
fertility as a result of the proliferation of invading plagues. The result is the degradation of
the soils, the increase of the over-exploitation of the resources, by extractive methods — as a
way of compensation for a better income —, and the resulting loss of the biodiversity. In this
case, the phenomenon of desertification presents itself, as in the case of some northeastern
semiarid areas and in practically all of the semiarid areas in the world.

The fauna of the semiarid is constituted by small-size animals and with nocturnal
habits, with a low population density and a low endemism. In spite of more detailed
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knowledge about the animal diversity — there is almost no information about the
invertebrates, and what is available about the vertebrates is dispersed and very scarce —, the
surveys point towards the existence of 17 species of amphibious, 44 of reptiles, 270 of birds
and 83 of mammals. Generally, the animals do not manifest anatomic-physiological
adaptations to support the local soil and climatic conditions. This is attributed to the high
climatic variability and to the fact that the animals developed an adaptation of behavior as a
way of compensation, taking the micro-habitats as places for refuge in times of drought.

The fauna has an important social role in the region, constituting one of the main
sources of protein for the population of the Sertao, specially in the periods of prolonged
droughts, when the agricultural harvests are frustrated. In addition, it has an economical
function in supplying various sub-products, like skins, meat and animal fat.

4.6 VEGETATION

The adaptation capacity of the plants of the semiarid in its general ecological aspects is
very great. Immediately after the first rains, following the drought period, the leaves of the
trees and shrubs revive very fast, like the herbaceous plants, and the grassy plants of the
pastures and fields. The Sertao transforms itself rapidly in a truly “green carpet.” This
phenomenon has been accompanied by the use of the “Vegetation Index.” This index is
proportional to the total quantity of the foliar region. Institutions dedicated to the study of
the climate, such as the Foundation for Meteorology and Hydric Resources from Ceara-
Funceme, already possess systems of operational reception of the data produced by the
Institute for Spatial Research—INPE, from S3ao José dos Campos-SP, with which they
calculate, fortnightly, this index. With the “Vegetation Index,” it is possible to monitor the
evolution of the vegetation condition and, consequently, identify the most critical areas
related to farming and cattle breeding. (Nobre, Barros & Moura Fé, 1993.)

But the available studies about the vegetation in the Northeast are still limited, due to
the scarcety of data. There are more complete and updated surveys only for the States of Rio
Grande do Norte, Paraiba, Ceara, and Pernambuco, produced in the context of the Project
conduced by the PNUD/FAO/IBAMA. !! The other states count on partial surveys, generally
outdated, about the vegetal cover and its typologies. The availability of information about the
socio-economical aspects of these resources, with emphasis on the quantification and
qualification of the uses and destinations (internal consumption and exports), whose surveys
have been restricted to the energy sector, is also scarce.

In any case, the available scheme about the vegetation of the semiarid is
differentiated, finding there different level of anthropization, like the different uses for the
vegetation in terms of its different typologies. The found situation causes apprehension,
specially in the States of Ceara, Paraiba, Alagoas and Sergipe. In those, many native species
(and this also counts for the fauna) are in a process of extinction. In some sub-regions of
those states, the primary vegetation already had been totally used up, because of the over-
exploitation induced by the cement factories (as occurs in Sobral, in Ceara, Mossord, in Rio

11 United Nations Development Program/Food and Agricultural Organization/Brazilian Institute of Environment and
Renewable Natural Resources.
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Grande do Norte, and in the interior of Maranhao), small siderurgies and brick factories of
importance (as can be observed in the Seridd of the Rio Grande do Norte and in Maranhdo).
Instead of the primary vegetation there is now a very thin secondary forest. (Mendes, 1997.)

4.7 ENVIRONMENTAL QUALITY

The environment in the Semiarid Region of the Northeast presents a wide variety of
problems, derived from the environm