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Considering this great potential to expand hydropower generation as well Apopede R i watersheds selected.
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as there is a growing demand from other water users, it is necessary to e S e RIS
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improve the water management in order to avoid irreversible Fig 1 Installed Hydroelectric Capacity in
In 2.018, the Colombian Ministry of Environmental and Sustainable Development (MADS) developed a W o Gl A = Perimeter *  Main stream profile use increases before

environmental impacts and governance problems. Colombia
methodology to consider environmental flows both in the water management decisions and in the S ] Drainage density e Stream number the drought season,

L CIPaises

environmental impact assessment of new projects with impacts on hydrologic regimen. S e oo Slope e Form factor showing a direct
The objective of this work was to evaluate the results of implementing the environmental flow methodology Pore SES
proposed by the MADS in 15 watersheds with contrasting conditions and to compare these results with other
methodologies known worldwide, such as the Indicators of Hydrological Alteration - IHA.
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In 2018, we have developed a computer

model (HeCCA 1.0) which contains the ' | = 6. Conclusions
most important methods contemplated in
the steps 1to 6 of the methodology

proposed by MADS.
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The MADS methodology is composed of two sequential levels
(Estimation and Implementation). In the first level there is a phase
of characterization of the water bodies, another of estimation of
the environmental flow from a holistic approach and then another

The behavior of the percentage of use depends on the rainfall regimen and the location by hydrographic area.

L & o According to the rainfall distribution and the wet and dry seasons, the HeCCA tool shows a trend behavior for all the

of evaluation of the ecosystem services considering the Oé(i;igﬁﬁA e stations.

environmental flow and the demands of users. The present work . ‘ ‘ . (2((2)01r;§s-TorreT( et a:., All the geomorphological features mentioned in 3 were evaluated in order to define its relationship with the results

has focused on the environmental flow estimation phase following  werramienta para et catcuto Ttren d, E’E: mgMAD(S) Figures 4A, 4B and 4C show the percentage of the Percentage of uss obtained in HeCCA. Thus, there is a different setting of features which may affect the results of each watershed.

the first 6 steps set out therein (see Figure 2B). det Caudal Amblental en Colombia L multiannual mean monthly flow that is permitted | The HECCA tool allows the further implementation in specific hydrographical areas from a hydrological approach.
Methods l PrOpos4 om - A for any water use in a hydrological station of This way, it is paramount the improvement of the performance for this tool from a holistic point of view, including in
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hydrological approach. : . . : )
Y 5 PP interest. Such a result has been found from the - = the management plan not only the allocation of available amount of water for anthropic intervention, but also, since
Selection of representative rivers Data completion verification, and Implementation of HeCCa 1.0 tool, iteration that allows the fulfilment of metrics of A

a biological ecological, ecosystemic and hydraulic interaction is affecting the watershed.
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throughout the five hydrologica of the selected watersheds statitiscal analysis . . .
year. The month which most water is available

areas of Colombia e important information to stakeholders for the solving of hydrological problems of different water systems across
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