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The mismanagement or abandon of soil and
water conservation systems is a crucial factor trigge-
ring soil security consequences including the decline
or even the collapse of civilizations. This paper is a
wide reference review. The objective of this paper is
to analyze implications of soil and water conservation
on soil security and civilizations decline from the
point of view of man’s relation to productive soil in
world history. Some conclusions are based on logic
rather than in known facts. But we consider that the
basic arguments and conclusions are sound and
reasonably correct.

1 Threatening Factors, Implications and

Achieving Measures of Soil Security

Soil security that can be analyzed from the per-
spective of state, human, and environmental securi-
ty refers to the depletion of the soil capacity to pro-
vide foods and ecological functions that puts in ex-
treme cases—the survival of affected people at risk.

(1) The five dimensions of soil security include:
capability (functionality)., condition (soil health),
capital (monetary, ecosystem services), connectivi-
ty (social dimension of soil) and codification (policy
and regulations). Soil security is a multidimensional
issue: environmental, economic and social; Soil se-
curity is the extra dimension of soil degradation af-
tecting primordial aspects of human life.

(2) Soil security is threatened by: O the severe
degradation of soils and related fertility and biodiver-
sity; @ the loss of soil capacity to regulate & store
water; @ the climate impacts and changes (inclu-
ding drought) and human mismanagement. All of
those could lead to bad harvests and crop yield de-
clines. That has triggered severe and extended peri-
ods of famine affecting several billion people and cau-
sing the death of millions of persons.

(3) Soil security implications include: D access
to primary resources for subsistence; @ access to
land, land tenure, technical knowledge and re-
sources; (@ sufficient quantity and quality of food to
all people at all times; @ adequate nutritious diet for

a healthy life. In other words, soil security can af-
fects essential human needs.

If lacking the previous implies, the results could
be: @ poverty, hunger, famines, social and political
instability; @ conflicts, violence and wars for scarce
or degraded arable land; (@ forced migrations and
displacement; @ decline or collapse of social and po-
litical structures.

(4) Soil security is achieved when efforts succeed in
the following areas: (D containing land degradation and
applying adequate soil conservation management to con-
serve soil fertility; @ when the consequences of soil
degradation are reduced by improving livelihood and
human well-being of the people.

Soil security is the assurance to access to basic soil
resources that can provide food. and ecosystem services
to meet essential human needs for healthy living.

2 Some Historical Collapsed Antecedents of
Ancient Societies and Civilizations

There have been 10~ 30 different civilizations
that collapse. The four interesting and illustrative
civilizations are as follows: @ Indus Valley Harappa;
@ Mesopotamia and the Fertile Crescent; @ Me-
soamerica (Olmec, Maya, Chacoans, Huori), North
Africa, Mediterranean; @ Hittite Empire, Anatolia.

A large number of references show that the devel-
opment and decline of those civilizations were closely re-
lated to the development, protection, utilization, loss,
damage and destroy of local soil resource.

2.1 Aztecs and Mayan Empires

They developed some techniques of soil and
water conservation (SWC) to increase agricultural
yields and to adapt to their climatic and topographic
conditions. There is no agreement on the reasons of
their collapse. It is still a kind of mystery. In 1940s,
S. Cook proposed the hypothesis of considering the
soil exhaustion to explain the decline. Today, defor-
estation, erosion, forced population displacement
and climatic considerations are gaining acceptance.

First, they used to slash and burn forests, then
extensive terracing. More than climatic changes, we
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have to consider the impact of droughts. The center
terraces of the Mexico-Teotihuacan valley lie be-
tween 600 BC and 1000 AD. They used the tradition-
al “milpa” system.

In the Mayas Lowlands, there were advanced water
conservation systems and many terraces. Sediments
shows two different episodes: the first correspond to for-
est clearing; the second to agriculture intensification,
but it is only agricultural methods, including soil and
water conservation, could not longer avoid erosion,
and not sustain population, either.

Failures of their methods of soil conservation in
deforested slopes are as below. Soil and water con-
servation systems were not adequate (not main-
tained) to avoid massive erosion and causing serious
impact by sediment delivery to the agricultural areas
in the valleys. Areas populated most densely in pre-
conquest times had the worst exhaustion. Bench ter-
races is an old soil and water conservation system. It
seems Phoenicians made the first bench terraces
probably in fifteenth century BC.

2.2 The Inca Empire

The Inca Empire developed an outstanding and
elaborated system of keeping productive soil in place
in a very complicated and challenging environment.
High and varied agricultural yields could be obtained
under a complex social communal system. However
previous to the Spanish conquest, the empire was in
declining owing to civil wars and demographic reces-
sion. Atahualpa reached the throne after a devasta-
ting civil war against his brother Huascar.

There were many traditional Andenes (which is
the traditional Spanish name for bench terraces in
South America) system in Perd. The social and polit-
ical instability trigger the gradual abandon of the use
The abandon of
Andenes, under a complex communal system, was a

and maintenance of Andenes.

factor contributing to the fall of the Inca empire. In
this case, it was fighting a losing battle for the tech-
nical and social effort of heroic measures to save
their soil.
2.3 The Indus Valley Harappa Civilization

Chris Sloan, an artist, reconstructed the gate-
way and drain at the city of Harappa. Lacking of ca-
pabilities on flood control for agricultural use,
change on climate patterns, violence and disease
played a key role in the collapse of the Harappa.

It was a civilization larger than Mesopotamia
and Egypt. The reasons of the collapse are not clear
and under general discussion. But recently, the the-

ory of changes in the climatic pattern along with dif-
ficulties in the control of sediments from Indus river
and the maintenance of irrigation systems is gaining
adepts. It was good developed in 5200 BC and col-
lapsed 3 900~3 000 years ago.

It lacked of adaptation to a changing environ-
ment by adequate water-soil management. Initially
flood supported farming in the Indus Valley, and al-
lowed the development of agricultural surplus and
the growth of Harappa’s cities (rich soils). They did
not develop irrigation capabilities relying on the
summer monsoons floods. But the monsoons started
kept shifting southward and became more erratic (in-
crease of aridity) for adequate agricultural yields.
The residents migrated eastward to the Ganges basin
where they established smaller villages and isolated
farms. The small surplus produced in these small
communities did not allow development of trade, and
the cities died out. The place at present is a barren
country. Now, the climate is apparently the same as
in ancient time, but the land is not.

2.4 The Fertile Crescent and Mesopotamia

The Fertile Crescent was a cradle of civiliza-
tion, and also a permanent battle ground and one
area always invaded and conquered by many civiliza-
tions, but it seems they did not collapse by that. It
was mainly because the difficulties on the manage-
ment of increasing sediments and the inadequate ma-
intenance of their irrigation channels. The other
crucial problem was the salinization of the soil.

Mesopotamia is a case of sediments and salt of
the Fertile Crescent. Ur, ancient sea port is now
241. 40 kilometers inland. Mesopotamian cuneiform
clay tablets tell of crop damage due to salts and the
earth is turning white.

The decline and collapse of the Fertile Crescent
could be considered as a case of unrestrained down-
load of sediments and a unrestrained increase of salt
in their soils.

3 Discussion: Why Civilizations Collapsed?

There are many viewpoints on the causes of hu-
man civilizations development and decline., and sci-
entists in different research areas made different ex-
planations. It should be further explored, studied
and verified. In our opinion, the following patterns
and most repeated circumstances are their possible
causes: (D strict dependence on rich land to rise;
@ soil mismanagement; @ soil resources depletion;
@ decline in agricultural yields; & instability and
conflicts.

It would be better to take lessons from the past:
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deepen into the root of the problem which basically
seems to be linked between soil degradation and food
security. There is an enormous amount and variety
of theories to explain the collapse of civilizations.

The socio-economic points of view are as below:
(D declining in productivity systems and economic
activities; @ declining marginal returns; @) catas-
trophes ( earthquakes, climatic component -+ );
@ insufficient response to circumstances; © intrud-
ers, conquerors; © chance concatenation of events;
(D social dysfunctions---; @ little consideration to
“land resources depletion”.

However as for the “declining marginal returns”
theory, historians do not agree on the specific rea-
sons of the fall of civilizations.

There are some enlightening references on
“erosion of civilizations”: (@ Several writers have
documented the decline of civilizations throughout
history in parallel with the destruction of their soil.
For example, Edward Hyams described people as
“parasites” of the soil in Soil and Civilization
(1952). @ Already in the first AD, Collumela wrote
that “soil will retain its fertility indefinitely if prop-
erly cared for and frequently manured”. All of them
contributed with significant thoughts, reflections and
conceptual developments to the historical role of soil
conservation in human history and its influence in
the rise and fall of civilizations.

The link between “climate changes” and the col-
lapse of civilizations is not well supported; Severe
drought affected the Late Bronze Age; Empires
seems to have being a factor influencing the decline
of Egyptian. Mycenaean, Hittites, Indus Valley and
the Crescent Fertile civilizations; They had not the
capability of land management to adapt a changing
conditions. They lacked the necessary reactions.
Sometimes, they acted too little, or too late.

The flourishing of civilization about 10 000 ~
7 000 years ago, critically depended on stabilization
of climate conditions. Egyptian, Mesopotamian and
Indus civilizations about 4 200 years ago declined due
to severe drought (Bronze Age). However more
than “climate change”, which basically remained the
same, the fundamental factor seems to be the misuse
of the land.

Many ancient civilizations mined soil and accel-
erated soil erosion well beyond the pace of soil for-
mation and soil capacity to sustain life. We can say
that man has succeeded into increasing locally and
temporarily the productivity of soil, but in general
and until now has failed to develop a real sustainable
land management. History tells us that management
and conservation of the land has given life expectancy of
civilizations. As Jared Diamond described in his book

Collapse , societies choose to fail or survive. Such
problems are not just ancient history. Recent histori-
cal great catastrophes are: Dust Bowl in 1930s and
Droughts of Sahel in 1970s. We know now all the
facts by which the soil is destroyed, but are modern
world going to suffer the same fate?

4 Conclusions

All classes of land worldwide require some type
of transformation so as to obtain some adaptations for
agriculture use. It can be some type of terracing,
leveling, runoff control, irrigation, contour level-
ing, etc. When the users of these measures abandon
their maintenance, a declining trend could start lead-
ing to degradation processes and to the declining of
productivity.

Scientists do not agree on the reasons of the col-
lapse of civilizations. Little consideration has been
taken to the effects of soil mismanagement and land
resources depletion. However history reveals soil
and water conservation is crucial to the permanence
of any civilizations. The management and conserva-
tion of the land has shaped human history.

Today we confront a climate change, increasing
land degradation and shrinking land available for food
production. Considering the dimension and perspectives
of present world problems, history tells us that we
cannot ignore, not repeat mistakes of the past, in-
cluding errors on soil and water conservation issues.

To keep and improve healthy living conditions for
all mankind requires learning from the bad performances
and incorrect assumptions of the past. We are more
aware now of the likely consequences of our choices
than any society in history. Would not it be embar-
rassing if we continued to make the wrong ones? Soil
and water conservation has become a necessity for
maintaining the sustainable development of social
civilization. We cannot do little and too late.

This paper was presented at The Third World Confer-
ence of WASWAC. Belgrade, Serbia, August 2016. It is a
tight summary of initial results of an international project
(CIDE-Spain) on the interactions of soil degradation and
the decline o f civilizations. The references are omitted.
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