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ydrologic Trends 1n the Sacred Valley of the Incas

A Water Balance Analysis of Cusco & Implications for National Water Management/Scarcity Studies in the

Mentor: Dr. C. Andrew Day. University of Louisville, Department of Geographic & Environmental Sciences

Andean Highlands of Peru

Samuel C. Kessler. University of Louisville, Department of Geographic & Environmental Sciences

INTRODUCTION & BACKGROUND

Through 2018-2019, the University of Louisville International Service
Learning Program sent teams of students & faculty to the Vilcanota-
Urubamba basin of Peru (the Incan “Sacred Valley”), to assist with water
resource management and mapping flow losses from decaying irrigation
infrastructure. Additional issues with water availability were noted.
Farmers in the region had reported insufficient rains towards the end of
the wet season. Some also reported shifting climate with more rain than
usual during planting season at colder times preventing germination in
some cases, as well as traditional freeze-drying practices.

In 2019 the government of Peru (Autoridad Nacional del Agua) was
provided several multi million dollar loans from the World Bank to mitigate
water issues, including water resource management and establishing a

crop loss. The World Bank estimated the investment to avoid 281,000 tons |
of agricultural produce loss from the Vilcanota-Urubamba watershed in
Cusco- however this estimate was likely based on wider scale data than
the local level where loss would be experienced. Many steps to procure
needed data to inform solutions remain unclear. Particularly, differences in
trends at regional scale vs local scale in the area are in need of
investigation. Regional trends within the Urubamba may prioritize study of
certain watershed over others, however, management decisions are only
possible at the local scale since most farms are small plots of land fed by
rainfall high in the valley.
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Figures: Thornthwaite Decadal Water Balance, across varied
TAW estimates at total estimated soil moisture (700mm), 20%
(140mm), and 14% (100mm).

Description: Mann Kendall results for displayed Thornthwaite variables
were significant across most months in the year. Significant tau values
are positive indicating increasing trend. Decadal graphs (Above, Right)
also show this trend is consistent, where more precipitation increase
between the decades is observed in the second half of the calendar
year. In analyzing graphs with multiple TAW values for trends it is
particularly notable that TAW 140 had the most significant values
compared to others.) Displayed figures from regional ESRI water balance
data (Below, Right) only observed significance for soil moisture and
precipitation due to limited data. Monthly trends in evaporation and
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