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ABSTRACT

The need of the Panama Canal Authority, to guarantee the existence of water resources for the operation of
this global business, makes it necessary to deepen hydrological studies so that they allow a more precise
knowledge of the contributions of all water sources available, for this reason the characterization of flow
variability was carried out, which is a tool that allows, through a set of analysis of its daily, monthly or annual
flows.

For this hydrological study, methodologies recommended by the Department of Hydrometereology of ACP were
followed, which included aspects of the geomorphological part of the study area, to be able to characterize the
different general parameters of the basin.

As results we can point out that for the 1988-2017 study period, the forest cover has been improved (%), and it
was possible to verify that the existing data on the water contributions is reliable, therefore the water
performance of the sub-basin of Ciri Grande is stable.
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1 INTRODUCTION

One of the various changes in water behavior that occur in a basin or sub-basin are the variabilities of the
different flows, for that the Los Cafiones Hydrometric Station has been selected, belonging to the sub-basin of
the Ciri Grande River, to which the will carry out a hydrological study in a period of 30 years (1988-2017). In
Panama, there are various problems related to the availability of water resources due to climate-related factors
(Climate Change, Climate Variability such as ENSO, Deforestation and Burning), all this has been caused by
anthropogenic problems in a higher percentage, which brings with it climate change that is reflected over the
years, in such a way that we are affected as human beings, and most of the hydrological processes, fauna and
flora are also being affected.

The increases in river flows can be due to extreme events (La Purisima-2010 and Huracan Otto-2016), which
have consequences in the morphometric part of the riverbed.

It was established that in order to classify the wet, average and dry years, the average flow of the multi-year
flow group must be taken into account, and then proceed to calculate the standard deviation, and through the
ranges that result from these, the can say that if the flows exceed the deviation (+) they are wet years, if they
are below the standard deviation (-) they are considered to be dry years, but if the flows remain within the range
of the deviations (), they are average years (Castafieda, O. 1984).

In the Ciri Grande-Los Cafiones Hydrometric Station sub-basin, it was determined that there are three wet years
(1996, 2016, 2017), and only two dry years resulted (1997, 2015), and the rest were average years.

2 MATERIALS AND METHODS

The compilation of hydrometerological information to carry out this work was obtained from the database of the
Operational Hydrology Unit, Water Resources Section, Vice Presidency of Water and Environment, Panama
Canal Authority, which is based on the methodology of the Practical Guide of the World Meteorological
Organization No. 168, and that of the United States Geological Survey
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3 PARAMETERS AND VARIABLES TO ANALYSE IN THE HYDROLOGICAL STUDY

3.1 Basin morphometry
i. General parameters of the Basin.
ii. Basin shape parameters.
iii. Relief parameters.
iv. Drainage parameters
v. Flow analysis

vi. Rainfall analysis

3.2 Hypsometric curve

Curva Hipsométrica-Subcuenca Ciri Grande (1988-2017)
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4  CONCLUSIONS

According to the analyzed flow and rainfall data, they show that the Ciri Grande sub-basin is very stable in the
hydrological part from the year 1988-2017.

It is a sub-basin with an elongated shape, where its concentration times are fast, which indicates that the water
quickly infiltrates the subsoil, and the runoff occurs in the same fast way, continuing the entire process of the
hydrological cycle.
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