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RESUMO 
A planície costeira do rio Jequitinhonha esteve submetida durante o Holoceno a severos episódios de erosão da linha de 
costa. Estes episódios foram causados por mudanças climáticas que provocaram diminuição da precipitação na bacia 
hidrográfica deste rio e mudanças na freqüência relativa dos trens de onda que alcançam a linha de costa. Estas mudan-
ças são aqui tentativamente associadas com uma diminuição do avanço das frentes frias para norte, tanto no verão quan-
to no inverno. 
 
ABSTRACT 
The Jequitinhonha river strandplain has experienced severe episodes of shoreline erosion during the Holocene. These 
episodes have been caused by climatic changes that induced decreases in rainfall on the hydrographic basin and changes 
in relative frequency of the wave trains reaching the shoreline. These changes are tentatively attributed to a decrease in 
the northward advance of polar fronts, during both the winter and summer months. 
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1. NTRODUCTION 

The Jequitinhonha strandplain, located in southern
 Bahia state, Brazil, with a total area of 800 km2, is the 

result of a complex interaction of  quaternary sea-level 
and climatic changes, sediments brought by the Jequitin-
honha river and the wave dominated longshore drift.  The 
Jequitinhonha river drains an area of approximately 
66.000 km2 and has an extremely large sediment yield 
(226,000 ton/km2) when compared with neighboring 
drainage basins. This large sediment yield is the result of 
a combination of a high mean relief and precipitation in 
the drainage basin of that river. Major river discharges 
occur during the southern hemisphere summer as a result 
of advection of cold fronts along the hinterland. During 
winter, the cold fronts advance only along the coastal 
zone, and precipitation on the drainage basin is very much 
reduced. 

The wave climate changes along the year in response to 
changes in atmospheric circulation. Although NE/E waves 
are present yearlong, during fall and winter (march-august) 
SE and SSE waves plays a significant role.  

Several works have called attention to the fact that the 
Late Quaternary has been a period of significant changes 
in climate, which  resulted in changes in precipitation in 
drainage basins (Haug et al. 2001, Siffedine et al. 2003) 
as well as changes in wind-wave patterns in the coastal 
zone (Martin et al. 1998). 

The Holocene portion of the Jequitinhonha strandplain 
is characterized by impressive sets of beautifully pre-
served beach-ridges that  occur on top of marine terraces 
formed as a result of extensive progradation of the shore-
line, which in some sectors reached more than 10 km. 

These beach-ridges can be thought of as a formidable 
archive of  past sediment dispersal patterns along the 

shoreline. The geometry of these beach ridges, their orien-
tation and truncation patterns can provide us with a 
wealth of information concerning changes in wave cli-
mate and when near the river mouth changes in solid river 
discharges related to changes in precipitation over the 
drainage basin. 

 
2. OBJECTIVES AND METHODS 

Major goal of this research was to evaluate the effects 
of climate changes,  as traduced by (i) changes in preciti-
tation on the drainage basin and (ii) changes in wind/wave 
climate, as significant controls on episodes of severe ero-
sion affecting the coastal plain of the Jequitinhonha river. 

This goal has been achieved through the integration of:  
i. documentation of beach-ridge geometries and 

truncation patterns and their relationships with 
coastal dispersal systems and river discharges as 
well as its variations through time. 

ii. numerical modeling of pattern of wave refraction 
and longshore transport of sediments for differ-
ent scenarios of wave climate. 

iii. Documentation of shoreline changes during the 
last 45 years through comparison of aerial pho-
tographs and satellite images. 

 
This integration have allowed us to gain new important 

insights on the evolution of this plain and the role played 
by climate change in its evolution and in the episodes of 
severe erosion.  
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3. RESULTS 

Wave trains reaching the shoreline are predominantly 
from E and NE (T=5s, H=1.0m) during the summer-
spring, and from SE and SSE (T=6.5s, H=1.5m) during 
the fall-winter, according to wave/wind  statistics  avail-
able in the literature. These wave trains promote a diver-
gence of longshore drift around the Jequitinhonha river 
mouth, in such a way that  riverborne sediments are redis-
tributed to both sides of the strandplain. At the southern-
most portion of the plain however, this longshore drift 
inverts trapping sediments between this section  and the 
river mouth.  Changes in the relative frequency of the 
wave trains result in significant changes in these disper-
sion patterns. A decrease in the percentage of  SE and 
SSE waves has as a major effect an increase in the inten-
sity of the south-directed longshore drift in the southern 
portion of the strandplain and the elimination of the inver-
sion mentioned above. At the same time the north-
directed longshore transport in the northern portion of the 
plain is greatly reduced. On the other hand a decrease in 
the percentage of NE and E waves has as a major conse-
quence, an intensification of the north-directed longshore 
drift in the northern and the southernmost portions of the 
strandplain. At the portion of the strandplain located im-
mediately south of the river mouth, the longshore drift is 
greatly reduced and inverts becoming directed towards  
the north.  

The beach-ridge geometries at the Jequitinhonha strand-
plain  have been previously studied by Dominguez (1983, 
1987), who has shown that beach-ridges can be grouped 
in three major sets, associated with major changes in 
location of the Jequitinhonha river mouth, apparently 
controlled by abrupt changes in relative sea level. If we 
focus our attention in the southern portion of the 
strandplain these three major sets can be easily individual-
ized. Set 1 represents the southern distal portion of the 
strandplain, when the Jequitinhonha river emptied where 
the city of Canavieiras is located. In this set beach ridges 
are parallel to each other and shows no truncation pattern. 
Set 2  was constructed in associations with a river mouth 
located a little bit north of the present Jequitinhonha river 
channel. At this set beach ridges are also regular although 
slight truncations are present. Set 3 is associated with the 
present day course of the Jequitinhonha river and has 
been constructed during the last 2500 years. This set pre-
sents very peculiar truncations near the river mouth in 
which  the pronounced cuspate form associated with the 
river mouth is almost planned and sediments redistributed 
to both sides. At the southern portion of the strandplain 
the small Mogiguiçaba river exhibits a peculiar behavior 
of lateral migrations in which  periods of  cuspate mor-
phology at the Jequitinhonha  river mouth are associated 
with northward migration of the Mogiguiçaba river 
whereas periods during which the cuspate geometry at the 
Jequitinhona river mouth was planned corresponds to 
periods of southern migration of the Mogiguiçaba river. 

Approximately 1200 years BP and extending approxi-
mately to 1700 AD. A massive transport of sediments 
took place from the cuspate  form at the Jequiinhona river 

mouth to the southern portion of the plains, forcing a mi-
gration of the Mogiguiçaba river towards the south for a 
distance of approximately 10 km. This massive erosion at 
the Jequitinhonha river mouth culminated approximately 
300 years ago,  when that city of Belmonte was founded 
at the mouth of that river. After that, three major cuspate 
forms developed in association with the present  Jequitin-
honha river mouth, separated by episodes of severe ero-
sion. The last episode culminated in 1906, forcing the 
transfer of the Belmonte lighthouse from the shoreline to 
the that city. Afterwards the shoreline reverted its trend 
and prograded almost 1 km. 

 
4. DISCUSSION 

In the light of the results of  the wave refraction and 
dispersal  modeling,  and the study of the beach-ridge 
geometries we can argue that since the beginning of the 
construction of the Holocene portion of the strandplain, 
up to approximately 1200 years BP, sediment dispersal 
was somewhat similar to what is observed today, with 
intercalations of periods of high river discharge leading to 
the formation of a cuspate geometry at the river mouth 
and periods of low discharge  promoting the partial plan-
ning of the cuspate morphology. These episodes were 
associated with an increase in the internsity of the NE-E 
waves which enhanced sediment dispersal towards the 
southern portion of the plain forcing the migration of the 
small Mogiguiçaba river mouth in that direction. Testi-
monies of these episodes are recorded in the beach ridges 
located in the southernmost part of the plain, and in the 
immediate vicinity of the river mouth.  

However, from 1200 years BP to approximately  300 years 
ago, a dramatic change in sediment dispersal is recorded in 
the beach ridges,  showing that during this  extended period 
of time, SE and SSE waves have had their frequency greatly 
reduced in association with a dramatic decrease in sediment 
supply by the Jequitinhonha river.   

These changes are tentatively attributed  to an overall 
decrease in the advance of the cold fronts during both the 
winter (causing a reduction in the frequency of the SE and 
SSE waves) and summer (causing a reduction in precipi-
tation at the Jequitinhonha river basin and therefore sedi-
ment yield). Such a scenario could very well explain the 
changes in sediment dispersal archived in the beach ridge 
sets present at the Jequitinhonha river plain. 

 
5. FINAL REMARKS 

The results presented herein points out to the inherent 
shoreline instabilities associated with river mouths. Al-
though this is a very well known assumption,  case stud-
ies, particularly in wave dominated coasts such as Brazil 
are very rare. This paper has shown the intimate linkage 
between the effects of climate change in  drainage basins 
and  episodes of severe erosion at the river mouth. Also,  
since   changes  in precipitation will also be coupled with 
changes in wind patterns, modifications in wave climate 
and coastal dispersion systems are expected.  

Until 2002 the Jequitinhonha river did not have major 
impoundments. However since march of 2003 with the 
completion of the Itapebi dam, located ??? km from the 
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Jequitinhna river mouth,  sediment supply to the river mouth 
was severely reduced. Coastal erosion will surely ensued in 
the coming years. The insights acquired from the present 
study will allow us to better predict the future changes in 
shoreline resulting from this more recent human interference 
in the Jequitinhonha´s river drainage basin. 
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