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ABSTRACT
The aim of this research was to compare the air temperature and relative humidity conditions at two

locations in the same agro-ecological settlement: (1) a spot located in an area of Caatinga being re-
stored using berms made of wood waste and stones, and (2) a spot located in a degraded Caatinga area,
both in Brazil’s semi-arid region. The data on air temperature and relative humidity of the air were ob-
tained from two automatic Akso AK170 thermo-hygrometers. Both spots have similar elevations but
different vegetation and soil conditions. At spot 1 no temperature above 35°C was observed while at
spot 2 seven temperatures above 35°C were recorded. Regarding humidity, spot 1 had 11 records for
humidity lower than 30%, while spot 2 had 34 records for the same humidity percentage and in addi-
tion to that, two records for humidity below 22%, which was not observed at spot 1. It can therefore be
concluded that soil recovery practices in the Caatinga using berms, together with thinning, enrichment,
trimming, and cutting, promotes a cooler and more humid microclimate.
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INTRODUCTION

The preservation, conservation, and recovery of the
Caatinga biome, as well as other biomes, is primordial for
maintaining the most diverse forms of life and ecological
and climatic balance. Forests absorb and provide water for
the surface-atmosphere system and additionally promote
soil enrichment and shading, creating a specific microcli-
mate within the environment. When pursued inappropriate-
ly, human activities such as agriculture, mining, industry,
and urbanization undermine these complex systems, the
forest structure, and consequently the microclimatic condi-
tions on a local level.

The Caatinga is the only biome found exclusively in Bra-
zil. Rich in species and endemism, its main characteristics
are the irregular volume of precipitation, weak rock de-
composition, a predominance of stony and rocky soils, and
an intermittent drainage system related to the irregular
rainfall patterns (AB SABER, 2003; GUILHERMINO et
al, 2015). The Caatinga is situated in the northeast of Bra-
zil and has a semi-arid climate. Mean annual rainfall is 800
mm or less, and its aridity index (Al) is up to 0.50 as calcu-
lated by the water balance, which relates rainfall and po-
tential evapotranspiration, while the risk of drought is over
60% (BRASIL MMA, 2007). These conditions prevail in
an area of around 970,000 km? in 1,031 municipalities in
the states of Piaui, Ceara, Rio Grande do Norte, Paraiba,
Pernambuco, Alagoas, Sergipe, Bahia, and northern Minas
Gerais, (Figure 1). The Brazilian semi-arid covers 18% of
the Brazilian landmass and 53% of the northeast region of
the country. It is inhabited by around 22.6 million people,
or 12% of the population (Figure 1).
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Figure 1. Map of the semi-arid area of Brazil and the mu-
nicipality of Currais Novos.
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According to data from EMBRAPA, the Brazilian agricul-
tural research agency, in around 95% of the Brazilian semi-
arid region, the agricultural activities are still dependent on
rainfall patterns. The rural population in this region totals
some 8.6 million, or 38% of the entire rural population in
Brazil (SA & SILVA, 2010; BRASIL MDA, 2017).

The aim of this research was to compare the air tempera-
ture and relative humidity conditions at two locations in
the same agro-ecological settlement: (1) a spot located in a
Caatinga area where environmental recuperation is under-
way (Figure 2) using berms made of wood waste (Figure
3), and stone berms (Figure 4), together with thinning, en-
richment, trimming, and cutting; and (2) a spot located in a
degraded Caatinga area (figure 5). The settlement is locat-
ed in the municipality of Currais Novos, in Brazil’s semi-
arid region.

Figure 2. Spot (1) located in a Caatinga area in a recovery
process. Source: own research.

Figure 3. Environmental recovery practices in the
Caatinga using vegetation berms, spot (1). Source: own
research.
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Figure 4. Environmental recovery practices in the
Caatinga using stone berms, spot (1). Source: own re-
search.

Figure 5. Spot (2) located in a degraded Caatinga area.
Source: own research.

METHODOLOGY

Area of interest: Currais Novos and Trangola settlement,
Rio Grande do Norte state (Northeast Brazil) — a semi-arid
region.

Our study was carried out in the settlement of Trangola, in
the typical Caatinga municipality of Currais Novos. It has a
hot, semi-arid climate (BSh according to the K&ppen cli-
mate classification) with high inter-annual rainfall variabil-
ity and high annual evaporation rates (LUCENA et al,
2013). By applying the proposed climatic water balance
(VALADAO et al, 2010), Curras Novos was found to have
a semi-arid mesothermal climate with limited or no water
surplus. The rainy season occurs between February and
May (3 to 4 months) and total annual precipitation is under
600 mm in years within the historical average. In years of
prolonged drought, annual rainfall can fall below 350 mm,
as recorded in 2013 (EMATER, 2014). The dry season
stretches from June to January (8 to 9 months). According
to the United Nations Environmental Programme aridity
index (Al), the aridity in Currais Novos is 0.48, or semi-
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arid with high susceptibility to desertification, since Al
values of 0.21 to 0.50 indicate this type of climate
(CONTI, 2008). The mean temperatures are between 28°C
and 30°C and the maximum temperature in the highly de-
graded areas with severe deforestation reaches 36°C.

Collection and comparative analysis of data

This research is of an exploratory, descriptive, analytical
nature and takes a qualitative-quantitative approach. Two
automatic  thermo-hygrometers (AK170 dataloggers,
AKSO, Brazil, ISSO 9001) were installed (NEVES et al,
2015), which took hourly records (24h/day™) of air temper-
ature and relative humidity for a 28-day period in the dry
season (July-August 2016). The two spots were at similar
altitudes (~500 meters) and approximately 400 meters
apart. One has scrub vegetation and denser soils spot (1)
and the other is located in a very degraded area with sparse
herbaceous vegetation spot (2). Spot (1) had been the target
of environmental recuperation measures for two years at
the time of data collection.

The environmental recovery procedure at site (1) involved
the use of berms. A berm (figure 3), is essentially a low
barrier made of stones and/or vegetation placed strategical-
ly to contain the soil and reduce the speed of runoff on land
that was once farmed but is now degraded and/or eroded
and in a process of desertification. The vegetation berms
are made of leftover cuttings of woody vegetation in the
Caatinga. The trees in the area are pruned to remove
branches that cause them to lose energy during water short-
ages, improving their nutrient uptake capacity. The wood
waste (figure 4), is piled up to form long berms or placed at
the foot of trees to help maintain the humidity of the soil
and improve the uptake of organic matter (ARAUJO et al,
2002; LIRA SANTOS et al, 2007). There are also silt fenc-
es, which are built on the beds of water bodies, creeks and
streams in micro-watersheds or across rills and gullies in
areas with steep slopes (LIRA SANTOS et al, 2007). As
such, the aim of monitoring and comparing these two areas
served to find out whether the berms and barriers have had
any positive impact.

RESULTS AND DISCUSSION

Preliminary results were as follows: spot (1), with scrub
vegetation present and more developed soils, had an aver-
age temperature that was slightly lower than the one rec-
orded at spot (2), which presents degraded scrub, while the
relative humidity of the average air was slightly higher at
spot (1) when compared to spot (2). At spot (1) no temper-
ature above 35°C was observed while at spot (2) tempera-
tures above 35°C were recorded seven times. Regarding

WWW.SIFTDESK.ORG

693

Vol-4 Issue-4



SIFT DESK

humidity, spot (1) had 11 records for humidity lower than
30%, while spot (2) had 34 records for the same humidity
percentage, plus two records for humidity below 22%,
which was not observed at spot (1). Regarding the maxi-
mum and minimum temperatures recorded at each spot, the
data showed that spot (1) had a maximum and minimum of
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34.5°C and 14.9°C, respectively, and spot (2) had a maxi-
mum and minimum of 36.7°C and 15.8°C. For humidity,
spot (1) showed a maximum of 91% and minimum of
23.7% and spot (2) had a maximum of 94.4% and a mini-
mum of 20.4% (see Table 1 and Figure 6).

Table 1: Temperature and humidity data were obtained from two automatic thermo-hygrometers. Source: own research.

243°C
34.5°C
14.9°C
60.2%
91%

23.7%

Number of temperature records
above 30°C

Spot 1

145 170 175

150 155 16

]

165

24.6°C
36.7°C
15.8°C
59.2%
94.4%

20.4%

Number of relative humidity lower
30%

Figure 6. Recorded values of over 30°C (for air temperature) and under 30% (for relative hu-
midity of the air) at spots (1) regenerated caatinga and (2) degraded caatinga.

Preliminary results confirm the important role that vegeta-
tion plays in the local microclimate. Spot (1) showed mild-
er temperatures and higher relative air humidity than spot
(2) during the period under study. These results are con-
sistent with several other studies, which have identified the
cooling effect of trees in both rural and urban settings (e.g.
RIBASKI, 2000, and DOICK & HUTCHINGS, 2013).
Rashid et at (2010) and others have also found a strong
correlation between changes in air temperature and relative
humidity and changes in the local microclimate brought
about by tree planting, resulting in a lowering of local tem-
peratures.

In the Brazilian semi-arid, where shallow, stony soil and
rocky outcrops are the norm, and even in areas occupied by
man where soils that were originally better developed have
become poorer and shallower because of extensive grazing
and other farming activities (ARAUJO, 2011), physical
containment measures, like berms silt fences, constitute a
cheap, sustainable method for accumulating large quanti-
ties of sediment and enabling the better infiltration of wa-
ter, which then serves as the basis for the development of
plant cover, making the environment cooler, more humid,
and richer in organic matter than areas not treated with
such methods.
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CONCLUSION

Spot (1) showed milder temperatures and higher relative air
humidity than spot (2) during the period under study. These
results are consistent with several other studies, which have
identified the cooling effect of soil and trees in both rural
and urban settings. It can therefore be concluded that re-
covery practices in the Caatinga using berms, together with
thinning, enrichment, trimming, and cutting, not only retain
the soil and encourage the growth of denser vegetation, but
also promote a cooler, more humid microclimate in the
Brazilian semi-arid region.
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