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lite images on 1700 km of the Caribbean coast of Colombia,
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terventions are classified in 38 categories in order to assess
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Blue economy their environmental impact at a regional scale. The filtered
Caribbean Sea data shows the environmental impact obtained for each cat-
Google Earth imagery egory and the values allotted to each of the four parame-

ters used for this evaluation. Moreover, the data is filtered
for each of the five environmental coastal units in which the
Caribbean coast of Colombia is divided by national regula-
tions. Finally, the filtered and processed data shows the anal-
ysis done to obtain the graphical results of a previously paper
(An evaluation of human interventions in the anthropogeni-
cally disturbed Caribbean Coast of Colombia [1]). Therefore,
this dataset comprises three spreadsheets (xIsx) and two ge-
ographical files (kmz), which are ready to be used for any
researcher, decision maker, land planner or practitioner in-
terested in making further analysis on environmental impact
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assessment in coastal areas. Additionally, the dataset is care-
fully organised for educational exercises in such a manner
that professors or lecturers can repeat the same steps in this
study area or in their own, from the inventory to the final

results.
© 2020 The Author(s). Published by Elsevier Inc.
This is an open access article under the CC BY license.
(http://creativecommons.org/licenses/by/4.0/)

Specifications table

Subject Environmental Engineering

Specific subject area Environmental impact on coastal areas, human interventions

Type of data Tables, Geographical locations

How data were acquired Digital survey of approximately 1700 km of coastline, through available
imagery in Google Earth Pro by June 2017

Data format Raw, Filtered, Analysed

Parameters for data collection Data is structured from the position marks done in Google Earth, where
human interventions were identified. The first parameter was the human
intervention, in which each datum has two kinds of information: a. Type of
intervention; b. Metadata about the image shown in Google Earth. The second
parameter is the simplified environmental impact assessment obtained from
the evaluation of four attributes and the interventions account within the 38
categories of human interventions.

Description of data collection During three months of GIS-Lab work, every position mark of human
interventions was registered on a spreadsheet, covering more than 1700 km of
coastline.

Data source location Continental Caribbean coast of Colombia: eight geographical departments
(Choco, Antioquia, Cérdoba, Sucre, Bolivar, Atlantico, Magdalena, Guajira)

Data accessibility With the article

Related research article Pereira, C.I, Madrid, D., Correa, I.D., Pranzini, E., Botero, C.M., An evaluation of

human interventions in the anthropogenically disturbed Caribbean Coast of
Colombia, Anthropocene 27 (2019) 100,215 (1-11) DOI:
https://doi.org/10.1016/j.ancene.2019.100215

Value of the data

This dataset of human interventions allows to do several extra and derived analysis of the
environmental impact caused on Colombian coastal zones, with emphases on the 1700 km
on the continental Caribbean seafront.

The calculation to obtain the simplified environmental impact assessment is of great interest
to researchers and technicians looking for examples of quick and reliable EIA examples.

This dataset shows step by step how to identify and register human interventions in coastal
areas using an open source tool such as Google Earth. It also shows how to process, calculate
and graphically represent the environmental impact in a simple way, which could be very
useful for professors in environmental and marine sciences.

The dataset is formed by three spreadsheets, which allow future researchers and practitioners
to repeat the same process in three levels of complexity: raw data for inventory of human
interventions, filter and process data for calculations of environmental impact and analysed
data for statistical and graphical representations.

The dataset can be used as a baseline for long-term monitoring of the human interventions
on the Caribbean coast of Colombia and their environmental impact on coastal and marine
ecosystems.
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1. Data description

The dataset contains five files: three spreadsheets in MS Excel format (xIsx) and two geo-
graphical files in Google Earth format (kmz), which are presented as supplementary material.
The first spreadsheet (DiB_Intervencoast_tables_Raw) includes the raw data of all 2743 human in-
terventions found on the Caribbean coast of Colombia, and is used to register an inventory of
1700 km of coastline. This raw data file has 40 datasheets in which the first shows the seven
categories and 38 types of human interventions used, with their codes, descriptions and quan-
tity of data (Table 1). The second datasheet consolidates all the human interventions identified
in the five Environmental Coastal Units (ECU) of the study area, which adds up to 3957 records.
The rest of the 38 datasheets show human interventions in each typology, describing the ECU,
position mark, geocode in the kmz files, date of the satellite image and the satellite source;
the datasheets of each category have the same colour as the one used in the first descrip-
tive datasheet to make their usage easy (Table 1). The differences between the total number
of records (3957) and the number of interventions (2743) follow the distinctive geographical
representations for the identified interventions. Some interventions were marked as polygons of
four vertices (e.g. aquaculture farms, towns, condominiums), others as lines of two vertices (e.g.
roads, groins/jetties) and the rest as single points (e.g. hotels, military bases, ports). Therefore,
the polygons have four records, corresponding to the four cardinal extreme points (N, E, S, W),
and the lines have two records, one for each extreme point.

The second spreadsheet (Intervencoast_tables_filtered.xlsx) has five datasheets with consoli-
dated, filtered and processed data. The first datasheet includes the frequency of 38 human in-
terventions in each typology per each ECU (Table 2). The rows show the name and code of each
type of intervention, the number of interventions in the five ECU and the total interventions in
each typology. Additionally, this datasheet shows the simplified environmental impact assess-
ment done to each intervention typology (Table 3). This section has twelve rows that could be
classified in three groups: the first three rows show the type of intervention, their frequency
of occurrence and their percentage over the total interventions count; the following six rows
are the parameters (EXT=extension; INT=intensity; REV=reversibility; PER=persistence) used to
calculate the Unitary Environmental Impact (UEI; fifth row) and the proportion in the overall
UEI; the final three rows show the Total Environmental Impact (TEI) for each intervention type,
which is a function of the UEI and the frequency of occurrence, the proportion in the overall TEI
of the study area and the accumulated frequency of TEI values.

The second datasheet of Intervencoast_tables_filtered.xIsx has the filtered data used to graph
the main frequency patterns of human interventions on the Caribbean coast of Colombia. Fig. 1
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Fig. 1. Unitary environmental impact of each human intervention typology. (For interpretation of the references to
colour in this figure, the reader is referred to the web version of this article.)
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Categories, types and
of Colombian.
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description of human interventions in coastal areas and quantity of data for the Caribbean coast

Qt
Category Code Name Description Data
Low density Isolated populated areas where houses are
AHB R 1443
settlements spread and scattered. Housing up to 3 floors
High density High amount of buildings for housing and urban
AHA . X 72
settlements facilities with some structures over 3 floors
Palatial
AHP Set of buildings on stilts in a body of water 3
settlements
H Isolated buildings or in residential complexes with
Liman AHU Luxury settlements  elements such as swimming pool, golf courses, 227
Settlements tennis courts
Luxur: lemen imi i i i
AHM u'xu y settlement Slml!ar 0 AHU but with a dock for their exclusive 194
with pier services
Naval military Military installations on the coast front, usually
INA . R B 21
installations with docks and boats
M Land-based military  Military installations without contact with the 0
installations coastline
PYC Walks and ridges Public infra§tructures on the waterfront designed 17
for pedestrian use
Rigid shore protection structures, perpendicularly
CYP Groins attached to the shore, to intercept longshore 738
sediment transport
Rigid structures on the shore to stabilize it or
MUR  Seawalls protect it from strong waves and tide currents 48
(including revetments and rip-raps)
Rigid structures parallel and detached from the
ROM  Breakwaters '8! uctures para’ 57
coast for the dissipation of wave energy
MUP  Public docks Infrastructures for public use of smaller vessels 63
Inlet navieation Infrastructures connected to the coast to prevent
EMP g siltation in river mouth or channels through which 30
channels ) A
vessels navigate inland.
. Public and private infrastructures used for vehicle
Infrastructure CAP Road infrastructure ) P 111
traffic
Railway Public and private infrastructures used for train
VFE . ) 2
infrastructure traffic
Lo . Surface facilities for the transportation of
POL Pipelines (gas / oil) hydrocarbons 0
Electrical Electrical transmission facilities (towers and
INE . 0
installations cables)
Beach Infrastructures built to artificially retain sediment
RPL X . 0
nourishments deposited on a beach
TAD Water and sewage  Shallow pipe used to take water or discharge 0
pipelines spills to a body of water
L Industrial facility dedicated to the purification of
DES Desalination plants ustriatfacility dedic ° puriticat 0

sea water

(continued on next page)
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Table 1 (continued)
DMI Areas used for the extraction of minerals in the 5
Extractive Mining ground or marine subsoil (e.g. Quarries)
Activities PTE Isolated or scattered structures located in marine 0
Offshore Platforms  areas and without connection to the coastline
UAG Farming and Areas used for farming, livestock or other activity 236
livestock linked to the field
Basic Facilities for the cultivation of animal species in
oo i 2
Activities GRM  Mariculture marine areas
Facilities for the cultivation of animal species in
GRA  Aquaculture - . P 136
terrestrial areas (e.g. shrimp pools)
MAN  Manufacture Any type of |erustr|aI |ns'.calla‘t|on other than 78
; thermoelectric and desalination plants
Industries -
Vs Thermoelectric Industrial installation dedicated to the electrical 8
plants generation by thermal methods
NAV Internal Maritime Marine areas with frequent traffic of smaller 82
Transport vessels
Deep water ports Public or private infrastructure for the reception,
PUC K P P loading, unloading and storage of merchandise 44
without shelter
transported by larger vessels
Shallow water L . )
PUG orts without Similar to PUC but usually specialized on solid 57
P bulks, for vessels with lesser draft
shelter
Public or private infrastructure for the reception,
loading, unloading and storage of liquids and
PUP Bulk ports g, ur E & N 0
gases, mainly hydrocarbons transported by larger
vessels
- Public or private infrastructure for the reception,
PUQ  Fishing ports loading, unloading and storage of fishery products
. . Public or private infrastructure for docking and
MCR  Cruise tourism . .p g 1
provisioning of vessels over pleasure
MMN  Marinas Publl.c.or Prlvate infrastructure for berthing and 19
provisioning of smaller pleasure boats
Large buildings (several floors and / or blocks)
EDF Sun and Beach isolated or grouped with recreational elements 99
Tourism such as swimming pool, tennis courts,
restaurants, trails
EDN Nature Tourism Small and isolated buildings, near or immersed in 134
natural areas
EDM Sun and beach Similar to EDF but with a dock for their exclusive 25
tourism with pier services
. . Ancient infrastructure preserved for its values as
ESH Historic structures P 5

cultural and historic heritage

(the colors identify the categories within the spreadsheet “DiB_Intervencoast_tables_Raw”)

shows the UEI value for each typology, adding a colour for each quartile (Q1 = red; Q2 = Or-
ange; Q3 = Yellow; Q4 = Blue). Fig. 2 shows the comparison between the UEI values versus the
TEI values obtained by each typology; because UEI and TEI units have different scales of mag-
nitude, the left side of the Y axis is for UEI and the right side is for TEI. Fig. 3 shows the same
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Table 2

Human interventions in each environmental coastal unit of the Caribbean coast of Colombia.
Coastal Environmental coastal unit*
intervention GUAJIRA  VNSMR MAGDIQUE SINU DARIEN  Total
Low density settlements AHB 306 83 62 283 237 971
High density settlements AHA 0 5 10 2 1 18
Palafitical settlements AHP 0 0 2 0 0 2
Luxury settlements AHU 0 16 89 33 7 145
Luxury settlement with pier AHM 0 3 146 39 0 188
Walks and ridges PYC 0 3 3 1 0 7
Public docks MUP 9 2 1 17 1 50
Road infrastructure CAP 3 6 33 12 9 63
Railway infrastructure VFE 0 1 0 0 0 1
Electrical installations INE 0 0 0 0 0 0
Pipelines (gas/oil) POL 0 0 0 0 0 0
Breakwaters ROM 0 1 37 13 5 56
Inlet navigation channels EMP 3 0 23 4 0 30
Groins/jetties CYP 32 42 211 349 104 738
Seawalls MUR 2 1 9 2 27 41
Beach nourishments RPL 0 0 0 0 0 0
Water and sewage pipelines TAD 0 0 0 0 0 0
Land-based military installations IMI 0 0 0 0 0 0
Naval military installations INA 0 1 3 0 2 6
Offshore Platforms PTF 0 0 0 0 0 0
Mining DMI 0 0 2 0 0 2
Farming and livestock UAG 2 1 7 25 17 62
Mariculture GRM 0 0 1 1 0 2
Aquaculture GRA 6 6 24 21 4 61
Manufacture MAN 5 4 14 2 2 27
Thermoelectric plants TYS 0 1 1 0 0 2
Desalination plants DES 0 0 0 0 0 0
Internal Maritime Transport NAV 7 10 19 3 1 50
Deep water ports without shelter PUC 0 2 10 0 0 12
Shallow water ports without shelter PUG 3 1 1 1 2 18
Bulk ports PUP 0 0 0 0 0 0
Fishing ports PUQ 0 0 0 0 0 0
Cruise tourism MCR 0 0 1 0 0 1
Marinas MMN 0 1 17 1 0 19
Sun and Beach Tourism EDF 0 12 39 4 2 57
Nature Tourism EDN 4 56 9 28 2 99
Sun and beach tourism with pier EDM 0 0 6 4 0 10
Historic structures ESH 0 1 4 0 0 5
TOTAL 382 269 804 845 443 2743

* (GUAJIRA: La Guajira peninsula; VNSMR: Northern slope of the Sierra Nevada de Santa Marta; MAGDIQUE: Magdalena Delta
and Canal del Dique; SINU: The Sinu Delta and DARIEN: The Darien Gulf).
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Fig. 2. UEI versus TEI in absolute values.
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Table 3

Simplified Environmental Impact Assessment of human interventions on the study area ordered by frequency.
Type freq % Total freq Ext Int Rev Per UEI % Total UEI  TEI % Total TEI ~ ACUM TEI
AHB 971 35.40 1 1 1 2 0.16 112 151.72 18.34 0.18
CYP 738 26.90 5 2 2 4 0.41 2.92 299.81 36.25 0.55
AHM 188 6.85 2 4 2 4 0.38 2.70 70.50 8.52 0.63
AHU 145 5.29 1 4 2 4 0.34 2.47 49.84 6.03 0.69
EDN 99 3.61 1 1 1 1 0.13 0.90 12.38 1.50 0.71
CAP 63 2.30 4 4 4 4 0.50 3.60 31.50 3.81 0.74
UAG 62 2.26 4 2 1 2 0.28 2.02 17.44 211 0.77
GRA 61 222 2 4 2 4 0.38 2.70 22.88 2.77 0.79
EDF 57 2.08 1 4 2 4 0.34 2.47 19.59 2.37 0.82
ROM 56 2.04 5 2 4 4 0.47 337 26.25 317 0.85
MUP 50 1.82 2 2 2 4 0.31 2.25 15.63 1.89 0.87
NAV 50 1.82 2 2 2 2 0.25 180 12.50 1.51 0.88
MUR 41 149 6 4 2 4 0.50 3.60 20.50 2.48 0.91
EMP 30 1.09 6 8 4 4 0.69 4.94 20.63 2.49 0.93
MAN 27 0.98 1 2 2 2 0.22 157 5.91 0.71 0.94
MMN 19 0.69 4 4 4 4 0.50 3.60 9.50 115 0.95
AHA 18 0.66 4 8 4 4 0.63 4.49 11.25 1.36 0.96
PUG 18 0.66 4 4 4 4 0.50 3.60 9.00 1.09 0.98
PUC 12 0.44 4 4 4 4 0.50 3.60 6.00 0.73 0.98
EDM 10 0.36 5 4 2 4 0.47 337 4.69 0.57 0.99
PYC 7 0.26 2 2 4 4 0.38 2.70 2.63 0.32 0.99
INA 6 0.22 2 2 2 4 0.31 2.25 1.88 0.23 0.99
ESH 5 0.18 1 1 2 4 0.25 1.80 1.25 0.15 1.00
TYS 2 0.07 1 4 2 1 0.25 1.80 0.50 0.06 1.00
DMI 2 0.07 4 8 4 4 0.63 4.49 1.25 0.15 1.00
GRM 2 0.07 2 4 1 2 0.28 2.02 0.56 0.07 1.00
AHP 2 0.07 2 2 1 4 0.28 2.02 0.56 0.07 1.00
VFE 1 0.04 4 4 4 4 0.50 3.60 0.50 0.06 1.00
MCR 1 0.04 2 4 4 4 0.44 315 0.44 0.05 1.00
INE 0 0.00 4 1 1 2 0.25 1.80 0.00 0.00 1.00
POL 0 0.00 4 2 1 2 0.28 2.02 0.00 0.00 1.00
RPL 0 0.00 2 4 2 2 0.31 2.25 0.00 0.00 1.00
TAD 0 0.00 2 4 1 1 0.25 1.80 0.00 0.00 1.00
IMI 0 0.00 2 2 2 2 0.25 1.80 0.00 0.00 1.00
PTF 0 0.00 2 4 1 2 0.28 2.02 0.00 0.00 1.00
DES 0 0.00 1 4 1 1 0.22 157 0.00 0.00 1.00
PUP 0 0.00 2 4 4 4 0.44 315 0.00 0.00 1.00
PUQ 0 0.00 2 2 4 4 0.38 2.70 0.00 0.00 1.00
TOTAL 2743 1 - - - - 1391 - 82706 - -
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Fig. 3. UEI versus TEI in normalised values.
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Fig. 4. Examples of captures of kml files with the inventory of human interventions in the study area (A: categories of
human interventions; B: Study area with all position marks (3957); B": Zoom of smaller geographical area where the
position marks are distinguishable).

comparison, but using normalised values for UEI and TEI in order to allow comparisons in the
same order of magnitude.

The third datasheet of Intervencoast_tables_filtered.xIsx shows the same data of the first one
but filtered to the 29 typologies found in the study area. These filtered data were those used
by the article [1], and for the pie graphics shown in the fourth datasheet, which represent the
distribution of each typology in each of the five ECU. Moreover, a pie graph with the consoli-
dated data of the five ECU is also included. The last datasheet shows the UEI and TEI values for
each typology in each ECU, which could be useful for a further analysis in those geographical
areas.

The third spreadsheet (Intervencoast_tables_boxplot.xlsx) includes the data filtered and organ-
ised to obtain the graphs 4, 5A and 5B of the article [1]. These calculations have a higher level of
complexity than those of the second spreadsheets, because they include more robust statistical
analysis. Initially, Fig. 4 of [1] is a box plot analysis based on the Tukey Test, which shows the
TEI extreme and mild outliers in three filtered scenarios (29, 26 and 25 typologies). The next
datasheet shows the data used for the graphs 5A and 5B of [1], which use the conditional for-
mat option of MS Excel to show graphically the value of TEI for each typology and ECU and the
percentage of overall TEL

The two Google Earth files (kmz) that complement the dataset show the geographical loca-
tion of each position mark describing the human interventions in the study area, which com-
prise the complete inventory. Those two files have the same information, but organised in a
different manner, in order to make easy their consultation and manipulation. One of the kmz
files groups the 3957 position marks for the 38 typologies of human interventions. Meanwhile,
another file groups the position marks within the five ECU. These two files are of the utmost
importance for any researcher or practitioner interested to see some specific human interven-
tion or geographical sector, because the software of Google Earth allows to navigate virtually on
the study area (Fig. 4).
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2. Experimental design, materials, and methods
2.1. Study area

Colombia has officially three coastal zones, according to Decree 1120 of 2013: Continental
Caribbean Coast, Insular Caribbean Coast and Pacific Coast. The dataset shown in this article
covers the first of them. In the same Decree, five Environmental Coastal Units (ECU) are defined
for the study area: La Guajira peninsula (GUAJIRA); the northern slope of the Sierra Nevada of
Santa Marta (VNSMR); Magdalena Delta and Canal del Dique (MAGDIQUE); Sinu Delta (SINU);
and Darien Gulf (DARIEN). Their boundaries are shown in Fig. 5.

The approximately 1700 km shoreline of the study area alternates between deltaic plains and
low coasts with high coasts of mountainous segments [2]. The low-lying coasts contain beaches,
sand barriers and spits, normally associated with lagoons and mangrove swamps. On the other
hand, the high coast sectors are represented by cliffs of sedimentary rocks in the northernmost
end (La Guajira) and the middle part (between Barranquilla and Cartagena city), while the cliffs
around the Sierra Nevada de Santa Marta massif and the southernmost end (Panama border)
correspond to more resistant igneous and metamorphic rocks [3]. Between the deltas of the
Magdalena and Atrato rivers, the coast is backed by Holocene marine terraces and influenced
by the mud diapiric phenomena [4]. This last one is a process reshaping the sea bottom trigged
by the rising of low density material deforming the upper sediment layers or outflowing of the
continental shelf; in both cases shoals and islands can form, such as El Rosario archipelago near
Cartagena city [5]. Similar phenomena occur at the coast (e.g. mud volcanos of Totumo and
Arboletes) producing tourist attractions, but also a relevant risk for the surrounding population.
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Fig. 5. Study area: Caribbean coast of Colombia.
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According to National Statistics Institute [6], the Caribbean region of Colombia has large areas
(departments of Choco, Cordoba, Sucre, Magdalena, La Guajira) with socioeconomic development
based on the primary sector. The industries and the third economic sector is highly concentrated
in the densest areas between Cartagena and Santa Marta, which represents less than a third part
of the coastline. Furthermore, the most populated cities of the study area (Barranquilla, Carta-
gena, Santa Marta, Cienaga and Riohacha) represent one sixth of the most populated cities (over
3 million inhabitants) in the country, and still concentrates little over 6% of the total national
population [6]. Related to the economic infrastructure, port activity is highly concentrated in
Barranquilla and Cartagena, where the biggest port facilities are placed [7]. In addition, tourist
activity within the ‘3S’ tourism category (Sun, Sea and Sand; [8]), is highly concentrated in Santa
Marta, Cartagena, and Coveifias [6,9].

2.2. Inventory of human interventions

The inventory of human intervention in the study area was compiled using the structure
of coastal uses and activities proposed by Botero [10]. This scheme served as a reference for
selecting the 38 types of human interventions identified through Google Earth. A code system
was defined to represent the type of intervention using an alphanumerical coding: the first three
letters represent the ECU where the intervention is located, the following three letters represent
the intervention typology, and the last three digits stands for the numerical order.

The instrumentation for data collection relied on the software Google Earth because it pro-
vides easy access to numerous satellite images of the study area with adequate horizontal and
vertical resolution to observe the earth relief and identify geomorphological units, both natu-
ral and anthropogenic [11,12]. The image information was mostly sourced from the collection of
satellite images of Google Earth, but alternative imagery services were also used (Nokia, Bing,
ESRI). The majority of the georeferencing work was done through Google Earth; although, other
geographic information systems, such as ArcMap from ESRI or the open source gvSIG, were used
to assist the registration of the interventions within the alternative imagery inputs.

2.3. Simplified environmental impact assessment

The environmental impact assessment was calculated from a simplified version of the Conesa
[13] equation. Initially, the frequency of human interventions by each typology was counted in
the MS Excel datasheet, using the function “COUNTIFS” to extract the amount of interventions
at a desired typology (FREQ). Later, the values for each attribute of environmental impact (EXT,
INT, REV, PER) were allotted according to the levels defined by Conesa [13]. Stemming from
these values, the UEI was calculated with the MS Excel function “SUM” divided by the maxi-
mum environmental impact value (32). Finally, the TEI value was calculated multiplying the UEI
score with the frequency of occurrence previously counted. Details about interpretation and the
pertinence of each parameter and calculation are in [1].
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