
Introduction

•The state of Sonora in Mexico is
declared a “high water stress” due to
it geographic position in the heart of
the most arid section of North
America, receiving less 10 inches of
rain per year.

•With so little water available, 89%
of the State’s water supply is used
for irrigation.

•These two factors have led to the
depletion of the Costa de Hermosillo
aquifer, one of the state's main
source for groundwater.

•As the depletion of the aquifer
increases, we except a higher stress
on the state’s water supply.

Materials and methods
• Collected and processed data from the Mexican 

Government Conagua Office website.

• Used Excel to compile and analyze the data on size, 

extraction, and recharge rates for the aquifers in 

Sonora, Mexico. 

• Processed and analyzed Normalized Difference 

Vegetation Index (NDVI) based on Landsat satellite 

images for the Sonora region from 2011-2018. 

•Evaluated our hypothesis based on our data 

analysis and literature review on the impacts aquifer 

depletion has on the State on Sonora. 

Results

Conclusions

•The Costa de Hermosillo aquifer 
recharge rate between 2014-2018 is too 
low to keep up with the extraction rate. 
This means the Costa de Hermosillo 
aquifer is being over exploited.

•The 62 Sonora aquifers saw a decrease 
in their recharge rates from 2011-2012 , 
as well as a decrease in the overall area 
of the aquifers. This means the decrease 
in recharge rates results in a decrease in 
the aquifer size. 

•The NDVI satellite images showed that 
the agricultural land in the aquifer region 
is slightly decreasing annually from 
2011-2018. 

•In conclusion, if the Costa de 
Hermosillo aquifer continues to be over 
exploited. Without any increase in 
recharge rates, the size of the aquifer 
will decrease. This decrease will likewise 
mean the decrease in the agricultural 
production associated with it. 
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Study Area

State of Sonora Aquifer Use

• The state Sonora includes 62 aquifers. Out of 

these 62 aquifers 10 were exploited and 5 had 

saltwater intrusion from 2011-2018.

• The recharge rate for the Sonora aquifers saw 

a decrease from the years 2011-2013. From 

2013-2018 the recharge rate remained the 

same. 

• From 2011-2012 the rate dropped from 

3,251.40hm3 to 3235.20hm3. From 2012-

2018 the rate dropped to 3206.60hm3. 

Costa de Hermosillo Aquifer

• The total area of the aquifer between during 

this time period was 15,300.27 km2 for all 

five years.

• The extraction rates for the Costa de 

Hermosillo aquifer between 2014-2018 

stayed constant with a rate of 430.4 nm3

until 2018 when the rate increased slightly to 

430.45 nm3.

• The recharge rate during this period was 

250 hm3 for all five years.

NDVI IMAGE Between  2011 and 2018


