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Article
Discharges in a Neotropical River: A Descriptive

Study

Christopher E. Orozco-Gonzalez

School of Sciences and Technology, Environmental Sciences Program, Ana G. Méndez University, Gurabo Campus, P.O.
Box 3030, Gurabo, PR 00778-3030, USA

Abstract: Puerto Rico is a neotropical island located in the Caribbean. Like other neotropical regions, Puerto
Rico streams discharges can vary with the seasons, atmospheric events, and human activities. The Lapa River
is part of the Puerto Rico Heritage Rivers Program. This program identifies and manages the protection of
hydrographic systems that maintain their natural conditions. The necessity of increasing the knowledge of the
natural processes of the Lapa River and providing valuable information for the development of a future
management plan for the ecosystem, the following objectives were established in this research: (1) to describe
the temporal variations in water discharges in the Lapa River and (2) to describe the impact of atmospheric
events on the water discharges at the Lapa River. This study concluded that the highest annual discharge
averages recorded from 1989 to 2021 in the Lapa River occurred in 2011 and 2017. 2011, the annual mean
discharge was 31.20 (ft%/s); in 2017, the average was 40.44 (ft’/s). In terms of atmospheric events, this study
concludes that, during the evaluated period, the highest discharge event occurred after the impact of hurricanes
Irma and Maria, with an average discharge of 164.40 ft*/s in October and 182.60 ft*/s in September. This event
set a precedent in the river Lapa’s discharges, impacting the river basin’s flora, fauna, and morphology from
its headwaters downstream.

Keywords: climate change; discharges; ecosystems; rivers

1. Introduction

Rivers are continuous or intermittent watercourses that flow into other rivers, reservoirs, lakes,
or the sea [1]. Their flow can fluctuate due to environmental variables such as precipitation and
periods of drought. Neotropical rivers are ecosystems located in the Central America, South America,
and some Caribbean regions [2,3]. These rivers are characterized by their biodiversity,
geomorphology, and their presence in tropical or subtropical climates [2,3]. In terms of the ecosystem
services these rivers provide, they include the provision of clean water, a source of food like fish and
shrimp for human consumption, and habitats for numerous species of plants and animals [4,5].
Similarly, these natural spaces hold significant cultural value and offer opportunities for recreation,
meditation, and inspiration [6,7]. Overall, the availability of ecosystem services from these rivers
depends on multiple variables, including their discharges [8,9]. Over the past few decades, the
discharges of these ecosystems have undergone changes due to anthropogenic impacts and the effects
of global warming. For instance, the construction of dams, alterations to river channels, and excessive
water usage represent some of the anthropogenic threats [6,10,11]. In terms of climate change,
droughts and variations in rainfall patterns have also affected the flow of these rivers [6,12,13].

2. River Discharges in Puerto Rico

Puerto Rico is a tropical island in the Caribbean region with a land area of approximately 3435
square miles [14]. The island has 224 rivers and over 553 streams [14]. Most rivers originate in the
Central Mountain Range, and the hydrological network comprises surface and groundwater streams
[14-17]. Like other neotropical regions, Puerto Rico experiences various water discharges over time
and space. These discharges can vary with the seasons, atmospheric events, climate change factors,
and human activities. For example, discharge patterns in Puerto Rico are marked by the rainy and
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dry seasons [18]. Temporally, the rainy season typically begins in August and ends in November,
while the dry season generally starts in December and concludes between April and May [18].

Yu and Gao [19] assessed the intra- and inter-annual variability in freshwater discharge in two
tropical mountainous watersheds in Puerto Rico. Their study aimed to understand whether there is
a long-term trend in water discharge variability and how climate variability impacts freshwater
discharge in mountainous tropical watersheds. The results indicated that more significant seasonal
variations in discharge are closely linked to increased annual mean rainfall. Interannual discharge
variability over three years was influenced by changes in rainfall, variability in maximum
temperature, and mean maximum and minimum temperatures. Overall, in Puerto Rico, water
discharges in rivers tend to be higher during the rainy season compared to the dry season [18]. These
discharges are primarily a result of rainfall, especially in the Central Mountain Range, which flows
into lower-lying areas. During the dry season, some rivers receive base flow from groundwater
sources, maintaining a minimum flow.

Significant flood discharges occur during extreme weather events such as hurricanes, tropical
storms, and tropical waves. In Puerto Rico, heavy rains can rapidly raise river water levels, often
resulting in flash floods [20-22]. Severe riverine flooding may involve significant erosion, sediment
transportation, and sediment deposition. These processes can modify the characteristics of the river
channel and the floodplain, thereby affecting their vulnerability to future flooding [23]. Li et al. [23]
conducted a study in Puerto Rico using high-resolution LiDAR topography data collected before and
after Hurricane Maria in September 2017. The research investigated how the extent and depth of 10-
and 100-year floods changed in thirteen river sections following the hurricane. The findings revealed
that the flood extent and depth altered by up to 7% and 16%, respectively, for 10-year floods and up
to 4% and 8% for 100-year floods. These changes were generally more minor than the impacts of peak
flow quantiles for the 100-year flood but more significant for 10-year events. The study suggests that
in tropical hurricane-prone regions, the geomorphic changes caused by major storms should be
factored into floodplain mapping and updates, particularly as climate change leads to more intense
rainfall and flooding.

Impermeability caused by urban sprawl is a factor that increases wastewater discharge in Puerto
Rico. In some urban areas where water drainage is obstructed, the sewer system has deficiencies, and
there is a high degree of asphalt and concrete, surface waters tend to flow into river channels [24].
This problem typically occurs during heavy rain events that overwhelm sewage systems and
wastewater treatment plants. Wastewater discharges can impact the rivers’ water quality and
negatively affect biodiversity and public health. In terms of nutrient discharges, rivers transport
nitrogen and phosphorus from natural processes within ecosystems and from rural areas where
agricultural and livestock activities take place. The increase in these types of discharges disrupts
natural ecosystems and leads to the death of their flora and fauna [24].

For instance, a study conducted by Sanchez-Colén, Y. M., & Schaffner [25] focused on Laguna
Cartagena, a neotropical freshwater wetland in southwestern Puerto Rico, which has become
eutrophic due to external nutrient input, primarily phosphorus, and historical agricultural practices.
The research aimed to identify nonpoint sources of phosphorus (SRP and TP) and nitrogen (nitrate,
nitrite, and ammonia) that enter the Laguna Cartagena, as well as the influence of precipitation
events. The results revealed that the channelized waterways delivering water to the lagoon have high
TP concentrations, classifying them as hypereutrophic (>100 pg/L) but relatively low nitrogen
concentrations, categorizing them as oligotrophic (<200 pg/L). The primary nonpoint source of
nutrient pollution in these water sources was agriculture (specifically rice and cattle farming) at the
nearby University of Puerto Rico’s Lajas Agricultural Experiment Substation. Nutrient loads likely
originated from fertilizers used on rice fields and a high-density livestock population. Rural
households in the drainage basin, particularly Cerro Alto hills north of the lagoon, also contributed
to external surface water degradation by discharging greywater directly into the environment.
Precipitation events were associated with increased SRP, TP, and ammonia loads [25].

3. Background and Problem

The conservation status of rivers in Puerto Rico is relatively good compared to other neotropical
regions [26]. However, the effects of urban expansion, deforestation, alterations to the natural
riverbed, and the impact of climate change have begun to be reflected in river discharges. These
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effects and impacts represent a threat to these ecosystems and society. For example, after an extreme
rainfall event, the intensity of river discharges could alter their course, increase the input of nutrients
and pollutants into the water body, and impact the habitats of certain species of aquatic flora and
fauna [27]. The resilience of these ecosystems and the time it would take to return to their natural
state may vary depending on the intensity of natural and anthropogenic impacts [27,28]. This is why
protecting these ecosystems, especially those that retain their natural state, is essential.

In Puerto Rico, the Heritage Rivers Program (HRP), which includes Puerto Rico Heritage Rivers,
Natural High-Value Rivers, and Recreational Rivers, was established to identify, and manage the
protection of hydrographic systems that have remained untouched by human interference and thus
maintain their natural conditions [29]. The Puerto Rico Department of Environment and Natural
Resources (DNER) oversees the program. The Lapa River is included in the HRP and is situated
within the Planadas-Yeyesa Nature Reserve, spanning the municipalities of Cayey and Salinas in
Puerto Rico (Figures 1 and 2).
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Figure 1. The Lapa River (USGS).
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Figure 2. Planadas Yeyesa Nature Reserve (Junta de Planificaciéon de Puerto Rico).

The HRP classifies the Lapa River as Type 2, which refers to rivers that have been minimally
impacted by human activities and are located within natural reserves protected by the DNER [29].
Despite the protections afforded to the Lapa River, various natural and anthropogenic events have
affected its course. For instance, natural events such as hurricanes Irma and Maria in 2017 led to an
increase in discharges in this ecosystem, causing changes in its course and directly impacting the
habitat of the aquatic fauna and flora. In terms of threats from anthropogenic activities, constructions
in the northern area of the highway bordering the river’'s northern area, as well as house constructions
and other structures in areas adjacent to the river, may be affecting the natural state of the ecosystem,
along with the discharges that reach the river. Regarding the discharges, conducting studies on this
variable will increase our knowledge, potentially providing valuable information for ecosystem
management planning. Therefore, the research question formulated for this study was: What have
been the temporal variations in the discharges of the Lapa River? The objectives of this research were
(1) to describe the temporal variations in water discharges in the Lapa River and (2) to describe the
impact of atmospheric events on the water discharges at the Lapa River.

4. Methodology

This research aimed to describe the temporal patterns of water discharge from the Lapa River.
Additionally, changes in the river’s discharge following the impact of hurricanes and other natural
events were explained. The U.S. Geological Survey database was used to carry out this study [30].
The selected study site was the Lapa River (Lapa River NR Rabo Del Buey, PR—50100200). The
selected years they have had to encompass data for all 12 months of their corresponding years to
determine the evaluation period. The IBM® SPSS® Statistics program was employed to analyze the
data. The variables evaluated in this study were discharges and dates. The following descriptive
statistics (minimum, maximum, mean, standard deviation, and variance values) were established to
conduct this study. Data from the National Oceanic and Atmospheric Administration (NOAA) was
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used to explain the changes in the discharges in the river after the impact of hurricanes and other
natural events [31].

5. Results
5.1. Temporal Variations in Water Discharges in the Lapa River

After evaluating all the data available for the Lapa River (Lapa River NR Rabo Del Buey, PR—
50100200 USGS) site, data was extracted from 1989 to 2021. Figure 3 shows the Lapa River's mean
annual discharges (ft3/s) from 1989 to 2021. The highest annual discharge averages recorded from
1989 to 2021 in the Lapa River occurred in 2011 and 2017. In 2011, the annual mean discharge was
31.20 (ft¥/s); in 2017, the average was 40.44 (ft%/s).

Discharges from 1989 to 2021: Lapa River
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Figure 3. Annual mean discharges from the Lapa River for the 1989 to 2021 period.
Table 1 shows the descriptive statistical analysis results of Lapa River discharges. The annual
discharge mean was 7.84 (ft%/s). The lowest annual discharge mean was 0.74 ft3/s, which occurred in

1994, and the highest was 40.44 ft3/s in 2017.

Table 1. Descriptive statistics results for the mean annual discharges (ft*/s).

Mean 7.84
Standard Error 1.44
Median 5.63
Standard Deviation 8.30
Sample Variance 68.85
Kurtosis 8.20
Skewness 2.66
Range 39.70
Minimum 0.74
Maximum 40.44

Table 2 shows the descriptive statistical analysis results of Lapa River discharges, excluding the
outliers’ values recorded in 2011 and 2017. The annual discharge average was 6.03 (ft¥/s). The lowest
annual discharge average was 0.74 ft3/s, which occurred in 1994, and the highest was 14.06 ft%/s in
2010.

Table 2. Descriptive statistics results for the mean annual discharges (ft3/s) excluding outliers values
recorded in 2011 and 2017.

Mean 6.03
Standard Error 0.73
Median 4.71

Standard Deviation 4.05
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6
Sample Variance 16.44
Kurtosis -0.91
Skewness 0.63
Range 13.32
Minimum 0.74
Maximum 14.06

5.2. Seasonal Discharges

The evaluation of the seasonal discharges at the Lapa River was from the period 1989 to 2021.
Figure 4 shows the Lapa River’s seasonal mean annual discharges (ft%/s). The dry season lasts from
December to April. The rainy season lasts from August to November. The highest discharge month
during the dry season was December, with a mean of 5.17 ft*/s. The highest discharge month during
the rainy season was October, with a mean of 23.47 {t3/s.

Lapa River seasonal means discharges from 1989 to 2021
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Figure 4. Lapa River seasonal means discharges from 1989 to 2021.

5.3. Description of the Impact of Atmospheric Events on the Water Discharges at the Lapa River

Hurricanes, storms, and flooding events in Puerto Rico have impacted the island directly and
indirectly. Each atmospheric event has had different effects on the Lapa River discharges. Table 3
shows the mean discharges during atmospheric events. For example, in 1989, Hurricane Hugo hit
Puerto Rico as a Category 4 hurricane, leaving significant damage islandwide. The discharge mean
at the Lapa River after this event was 29.10 ft¥/s. In October 1990, Hurricane Klaus brought heavy
rainfall to the Caribbean, leaving a mean of 76.10 {t?/s discharges in the river. In January 1992, severe
thunderstorms associated with a stationary front in Puerto Rico caused heavy rains and flooding.
This event left 68.80 ft3/s of discharges. Hurricane Marilyn, a Category 3 hurricane, impacted the
Virgin Islands and Puerto Rico in 1995, causing significant damage. This event left 36.60 ft3/s of
discharges. Hurricane Hortense, a Category 4 hurricane in 1996, left 81.20 ft3/s of discharges. 1997
Tropical Storm Grace formed north of Hispaniola but did not intensify much due to strong wind
shear. This event left 55.50 ft3/s of discharges in the river. Hurricane Georges, a powerful Category 4
hurricane in 1998, left 57.50 ft3/s of discharges. In November 2003, flooding events in Puerto Rico left
88.10 {t3/s of discharges in the river. In October 2005, flooding events related to Hurricane Wilma left
77.30 ft3/s of discharges in the river. In October 2007, Tropical Storm Noel left 37.00 {t3/s of discharges
in the river. In October 2008, Hurricane Omar brought moderate to heavy rainfall in the Caribbean,
leaving 77.30 ft*/s of discharges in the river. In October 2010, Hurricane Otto left 76.40 ft3/s of
discharges in the river. In 2011, flooding events and hurricanes impacted the Lapa River basin,
leaving 133.30 ft3/s of discharges in the river during the month of August and 96.60 ft3/s of discharges
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in the river in September. In September 2017, two Hurricanes, Irma and Maria, each reached category
five strength and significantly impacted the discharges at the Lapa River [32,33]. 164. 40 ft3/s of
discharges in September, 182.60 ft/s of discharges in October, and 98.70 ft3/s in December.

Table 3. Discharges from the Rio Lapa after atmospheric events: 1989-2021.

Monthly Mean in ft*/s (Calculation Period: 1989-2021

Year January February March April May June July August September  October  November December
1989 1.14 1.60 074 032 030 046 0.14 0.18 *29.10 13.10 3.98 1.27
1990 0.57 0.49 044 028 018 059 0.68 6.06 9.73 *76.10 28.40 6.09
1991 3.74 12.40 175 099 150 0.83 0.60 0.60 0.82 1.46 2.17 0.96
1992 *68.80 2.53 2.08  3.07 *36.60 6.32 2.55 3.64 1.44 2.73 2.81 1.82
1993 1.36 0.99 080 139 171 1040 7.80 3.94 2.46 2.02 1.07 0.89
1994 0.47 1.34 048 034 0.09 0.04 0.01 0.00 0.11 4.20 1.08 0.75
1995 0.48 3.22 093 123 142 170 175 1.82 *36.60 *13.80 3.14 3.16
1996 2.15 1.03 058 124 015 044 3.73 4.84 *81.20 5.53 2.44 1.96
1997 0.98 1.17 071 044 017  0.07 0.04 0.20 0.05 *55.50 20.00 2.86
1998 1.65 9.49 179 418 213  1.00 0.64 12.80 *57.50 20.00 17.20 14.40
1999 8.28 4.00 259 198 251 170 1.06 2.41 11.30 9.15 *36.40 11.10
2000 7.22 5.27 242 205 705 234 115 *17.90 *14.40 *17.80 6.06 2.76
2001 1.44 0.97 1.08  1.18 490  0.68 0.16 7.70 1.36 1.26 5.33 4.34
2002 0.87 0.89 2.68 1150 1.94 843 0.68 0.68 4.06 0.93 0.18 0.31
2003 0.32 0.23 027 2070 1.06 038 1.14 3.81 5.20 12.20 *88.10 33.00
2004 11.10 7.57 4.00  3.69 827 245 2.12 1.07 *30.80 10.20 24.30 6.45
2005 5.12 2.16 133 122 451 201 12.20 3.67 3.21 *77.30 22.00 731
2006 4.07 2.78 512 939 266 231 2.78 4.29 6.90 4.68 2.49 143
2007 1.04 0.98 098 093 061 034 0.19 0.75 0.20 *37.00 10.10 14.50
2008 3.58 2.00 114 090 113  0.89 0.44 1.41 *98.90 *20.00 10.30 3.49
2009 2.40 1.53 262 079 141 088 1.22 0.49 1.03 121 0.67 5.91
2010 2.17 1.13 110  1.21 14.00 9.33 13.40 6.38 7.21 *76.40 *29.50 6.86
2011 3.50 1.92 141 2.62 *34.90 *30.50 *26.40 *133.30 *96.80 *26.10 13.10 3.85
2012 2.28 1.82 437 359 877 1.07 1.85 6.36 0.81 *20.50 3.54 1.60
2013 1.07 0.93 2.05 140 178 0.60 1.78 0.79 7.96 1.10 1.97 2.01
2014 0.71 0.53 032 062 062 024 0.20 11.70 1.63 1.34 5.24 1.85
2015 1.23 1.39 053 044 034 022 0.09 0.46 0.12 5.81 2.80 0.97
2016 2.34 0.62 064 100 110 037 0.34 0.79 1.08 10.50 *19.90 3.05
2017 0.63 0.70 654 341 887 095 145 3.68 *164.40 *182.60 *98.70 13.40
2018 5.09 3.84 292 264 551 1110 276 1.53 0.98 1.32 1.87 0.62
2019 0.92 0.67 062 049 043 024 0.28 5.11 5.48 13.40 6.79 2.89
2020 1.29 0.85 092 051 041 043 7.80 9.91 2.61 8.83 *35.90 2.84
2021 1.23 0.93 128 062 045 0.62 0.35 0.33 8.13 17.00 1.24 0.69

* Hurricanes, storms, and flooding events in Puerto Rico that increased the discharges in the Lapa
River are highlighted in bold.

6. Conclusions

Puerto Rico is an island in a neotropical zone, where most rivers have a continuous water flow.
Understanding water discharge in these neotropical ecosystems has allowed for developing
watershed management plans and other actions to protect them. This descriptive study aimed to
comprehend the river Lapa’s water discharges and the atmospheric events that have caused an
increase in these discharges. The U.S. Geological Survey database data provided complete
information from 1989 to 2021.

The results of this study reflected that discharges in this ecosystem can vary depending on the
season. For example, during the dry season, the highest average discharge was 5.17 {t3/s, while the
highest mean discharge during the rainy season was 23.47 ft/s. Analyzing these data, we can
conclude that water discharges in this neotropical river are pronounced during dry and rainy seasons,
which span from August to November and reported higher average water discharge than the dry
season.

In contrast to this research, Vélez et al. [34] examined the spatial patterns of the Precipitation
Concentration Index (CI) in Puerto Rico using daily precipitation data from 20 precipitation gauging
stations from 1971 to 2010. They found that the Southern and Eastern interior regions of Puerto Rico
had higher CI values, whereas the Western and North-Western areas had lower CI values. The annual
CI and the rainy season CI exhibited gradients from South-East to North-West, while the dry season
CI showed a gradient from South to North. Remarkably, the rainy season CI registered the lowest
values, in contrast to the dry season CI, which recorded the highest values. This study differs in that
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it primarily identifies the year’s season as a determining factor in precipitation and includes the
spatial variable.

Furthermore, the results of this research reported an increase in the river Lapa’s discharges
following the impact of atmospheric phenomena such as hurricanes, storms, and flood events. This
study concludes that, during the evaluated period, the highest discharge event occurred after the
impact of hurricanes Irma and Maria, with an average discharge of 164.40 ft3/s in October and 182.60
ft3/s in September. This event set a precedent in the river Lapa’s discharges, impacting the river
basin’s flora, fauna, and morphology from its headwaters downstream. The periods of precipitation
extended for several weeks, saturating the land with water.

In general, the results of this research are intended to contribute to creating a management plan
that channels efforts toward the ongoing protection of the Lapa River, ensuring its ecosystem services.
This descriptive analysis of river discharges will also benefit downstream communities as it
contributes to understanding river discharges. Additionally, it helps identify periods of increased
discharges, which is crucial for establishing emergency management plans for any sudden flooding
affecting residents living near the river. Finally, this analysis is expected to serve as a foundation for
future research comparing the Lapa River’s discharges with other aquatic ecosystems, providing
different reference points and increasing knowledge about water discharges in neotropical rivers.
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Appendix A
Table A1l. Data Extracted from the U.S. Geological Survey Database.
Year Monthly Mean in ft*/s (Calculation Period: 1989-2021
January February March April May  June July  August September October November December

1989 1.14 1.60 0.74 0.32 0.30 0.46 0.14 0.18 29.10 13.10 3.98 1.27
1990 0.57 0.49 0.44 0.28 0.18 0.59 0.68 6.06 9.73 76.10 28.40 6.09
1991 3.74 12.40 1.75 0.99 1.50 0.83 0.60 0.60 0.82 1.46 2.17 0.96
1992 68.80 2.53 2.08 3.07 36.60 6.32 2.55 3.64 1.44 2.73 2.81 1.82
1993 1.36 0.99 0.80 1.39 1.71 10.40 7.80 3.94 2.46 2.02 1.07 0.89
1994 0.47 1.34 0.48 0.34 0.09 0.04 0.01 0.00 0.11 4.20 1.08 0.75
1995 0.48 3.22 0.93 1.23 1.42 1.70 1.75 1.82 36.60 13.80 3.14 3.16
1996 2.15 1.03 0.58 1.24 0.15 0.44 3.73 4.84 81.20 5.53 2.44 1.96
1997 0.98 1.17 0.71 0.44 0.17 0.07 0.04 0.20 0.05 55.50 20.00 2.86
1998 1.65 9.49 1.79 4.18 2.13 1.00 0.64 12.80 57.50 20.00 17.20 14.40
1999 8.28 4.00 2.59 1.98 2.51 1.70 1.06 241 11.30 9.15 36.40 11.10
2000 7.22 5.27 2.42 2.05 7.05 2.34 1.15 17.90 14.40 17.80 6.06 2.76
2001 1.44 0.97 1.08 1.18 4.90 0.68 0.16 7.70 1.36 1.26 5.33 4.34
2002 0.87 0.89 2.68 11.50 1.94 8.43 0.68 0.68 4.06 0.93 0.18 0.31
2003 0.32 0.23 0.27 20.70 1.06 0.38 1.14 3.81 5.20 12.20 88.10 33.00
2004 11.10 7.57 4.00 3.69 8.27 2.45 212 1.07 30.80 10.20 24.30 6.45
2005 5.12 2.16 1.33 1.22 4.51 2.01 12.20 3.67 3.21 77.30 22.00 7.31
2006 4.07 2.78 5.12 9.39 2.66 2.31 2.78 4.29 6.90 4.68 249 1.43
2007 1.04 0.98 0.98 0.93 0.61 0.34 0.19 0.75 0.20 37.00 10.10 14.50
2008 3.58 2.00 1.14 0.90 1.13 0.89 0.44 1.41 98.90 20.00 10.30 3.49
2009 2.40 1.53 2.62 0.79 1.41 0.88 1.22 0.49 1.03 1.21 0.67 591
2010 2.17 1.13 1.10 1.21 14.00 9.33 13.40 6.38 7.21 76.40 29.50 6.86
2011 3.50 1.92 1.41 2.62 3490 3050 2640 133.30 96.80 26.10 13.10 3.85
2012 2.28 1.82 4.37 3.59 8.77 1.07 1.85 6.36 0.81 20.50 3.54 1.60
2013 1.07 0.93 2.05 1.40 1.78 0.60 1.78 0.79 7.96 1.10 1.97 2.01
2014 0.71 0.53 0.32 0.62 0.62 0.24 0.20 11.70 1.63 1.34 5.24 1.85
2015 1.23 1.39 0.53 0.44 0.34 0.22 0.09 0.46 0.12 5.81 2.80 0.97
2016 2.34 0.62 0.64 1.00 1.10 0.37 0.34 0.79 1.08 10.50 19.90 3.05
2017 0.63 0.70 6.54 3.41 8.87 0.95 1.45 3.68 164.40 182.60 98.70 13.40
2018 5.09 3.84 2.92 2.64 5.51 11.10 2.76 1.53 0.98 1.32 1.87 0.62
2019 0.92 0.67 0.62 0.49 0.43 0.24 0.28 5.11 5.48 13.40 6.79 2.89

2020 1.29 0.85 0.92 0.51 0.41 0.43 7.80 9.91 2.61 8.83 35.90 2.84
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2021 1.23 0.93 1.28 0.62 0.45 0.62 0.35 0.33 8.13 17.00 1.24 0.69
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