
Precipitation is part of the story
By:  W. Barclay Shoemaker, David M. Sumner, and Mike Holmes
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ET = the “invisible” giant

Typical Florida 
water budget



Available Water- does work of hydrology 
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Better predictor of: 

Water supply / deficits

Spring-flow

Saltwater intrusion

Results may be unexpected



St. Johns River basin



Annual 
precipitation



Annual ET
… strongly linked to 
land surface = more 
spatial variability

Source: SSEBop - USGS



Annual P - ET

… spatial variability in 
annual available Water 
largely governed by ET

Lake Apopka

Blue Cypress Lake



Available water estimate is not easy - P and ET will change with climate, 
hydrology and landscapes

Climate changes to air temperature, clouds, CO2

Human and nature-induced changes to hydrology

Pielke et al. (1999) indicates P in 1993 was 11% less than P in 1900 -
Due to landscape changes alone (independent of climate change)

ET response to landscape change could be more profound –
Albedo changes with urbanization
Plants to pavement, agricultural

USGS has products that can help quantify ET and available water



1. ET stations

2. Gridded, PET and RET 
products

3. Gridded, global AET product

4. Gridded, solar insolation 
product

Can help calibrate historical 
climate simulations; and thus 
add credibility to projections

USGS has products that can help

In cooperation with all five 
Florida WMDs + Tampa Bay WaterContact: bshoemak@usgs.gov



1996 to 2011 – available water (P-PET)



Lake Okeechobee Creates Its Own Weather
Less cloud cover = more incoming solar radiation = more evaporation

Lake Okeechobee has the largest evaporation rates in Florida

From John R. Mecikalski, et. al. 2011

The “donut hole”

Evaporation of 
~1800 mm per year
From USGS Bowen 

ratio station at LZ40



Lake Okeechobee Bowen ratio ET station at LZ40

Evaporation of 
~1800 mm per year

Rn(LZ40) ~ double Rn(Marsh)

Rainfall of ~1500 
mm per year



NARR and AWR 
evaluations 

• Ta, Rh, Ws, PET and 
RET compared with 
data from 57 
stations in 2017.

• Solar not examined

• Possible use of 
climate model 
variables in place of 
station data for 
PET/RET calculation



NARR/ARW 
bias analysis

Mean correlations 
at 57 stations in 2017





Conclusions

Don’t forget the invisible giant (ET) to have the full picture of 
available water.

Use historical USGS ET data for building climate model 
Integrity.



NARR/ARW bias analysis – mean monthly values at 57 stations in 2017.
-% indicates model underestimated the mean
+% indicates model overestimated the mean


