
EDWARD�S AQUIFER 
GROUND-WATER 

FLOW MODEL



SAF MEETING
March 02, 2004



PRESENTATION

� HYDRAULIC PROPERTIES
- Hydraulic Conductivity
- Storativity

� TRANSIENT SIMULATION RESULTS
� SENSITIVITY ANALYSIS



HYDRAULIC 
PROPERTIES









(10) 1.65 x 10-6

(10)



TRANSIENT SIMULATION

� Calibration Period:  1947-1990
� Verification Period:  1991-2000

- required some modifications because simulated 
hydraulic heads in recharge zone were above land 
surface near some streams for some months with 
very high recharge
- highest recharge during calibration period: 

2,003,630 acre-ft in 1987
- highest recharge during verification period: 

2,485,693 acre-ft in 1992



TRANSIENT SIMULATION 
RESULTS

Water-Level Hydrographs
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Figure 15a. Measured and simulated hydraulic heads for wells in Uvalde and 
Medina Counties



Uvalde_6945401
(east-central Uvalde County)
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Figure 15b. Measured and simulated hydraulic heads for wells in Uvalde and      
Medina Counties



Medina_6946701
(southwest Medina County)
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Figure 15c. Measured and simulated hydraulic heads for wells in Uvalde and 
Medina Counties
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(east-central Medina County)
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Figure 15d. Measured and simulated hydraulic heads for wells in Uvalde 
and Medina Counties



Bexar_index
(central Bexar County)
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Figure 16a. Measured and simulated hydraulic heads for wells in Bexar County



Bexar_6845102
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Figure 16b. Measured and simulated hydraulic heads for wells in Bexar County



Bexar_6830211
(northeast Bexar County)
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Figure 16c. Measured and simulated hydraulic heads for wells in Bexar County
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(central Comal County)
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Figure 17a. Measured and simulated hydraulic heads for wells in Comal and
Hays Counties



Comal_6816801
(between Comal & San Marcos Springs)
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Figure 17b. Measured and simulated hydraulic heads for wells in Comal and
Hays Counties
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Figure 17c. Measured and simulated hydraulic heads for wells in Comal and 
Hays Counties



Hays_5857903
(edge of Onion Creek recharge zone)
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Figure 17d. Measured and simulated hydraulic heads for wells in Comal 
and Hays Counties



TRANSIENT SIMULATION 
RESULTS

Springflow Hydrographs



Comal Springs
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Figure 28a. Measured and simulated spring discharges for Comal and San Marcos Springs, 
1947-2000



San Marcos Springs
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Figure 28b. Measured and simulated spring discharges for Comal and San Marcos 
Springs, 1947-2000



Leona Springs
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Figure 29a. Measured and simulated spring discharges for Leona, San Antonio, and San 
Pedro Springs, 1947-2000
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Figure 29b. Measured and simulated spring discharges for Leona, San Antonio, and San
Pedro Springs, 1947-2000



San Pedro Springs

0.0

500,000.0

1,000,000.0

1,500,000.0

2,000,000.0

2,500,000.0

3,000,000.0

1/1/1947
1/1/1949
1/1/1951
1/1/1953
1/1/1955
1/1/1957
1/1/1959
1/1/1961
1/1/1963
1/1/1965
1/1/1967
1/1/1969
1/1/1971
1/1/1973
1/1/1975
1/1/1977
1/1/1979
1/1/1981
1/1/1983
1/1/1985
1/1/1987
1/1/1989
1/1/1991
1/1/1993
1/1/1995
1/1/1997
1/1/1999
1/1/2001

Date

Fl
ow

 in
 c

ub
ic

 fe
et

 p
er

 d
ay

Measured
Simulated

Figure 29c. Measured and simulated spring discharges for Leona, San Antonio, and San Pedro 
Springs, 1947-2000



TRANSIENT SIMULATION 
RESULTS
Water-Levels

Drought Conditions � 1956



Algebraic mean residual:  -7.6 ft

Absolute mean residual:  31.6 ft

RMSE:  58.7

RMSE / Range (712 ft):  8.0 %



TRANSIENT SIMULATION 
RESULTS
Water-Levels

Above-Normal Precipitation --
1975



Algebraic mean residual:  3.5 ft

Absolute mean residual:  23.5 ft

RMSE:  33.5

RMSE / Range (663 ft):  5.0 %



SENSITIVITY 
ANALYSIS
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SENSITIVITY ANALYSIS
Hydraulic Heads

Sensitivity -- Drought
Stresses etc.
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Sensitivity -- Steady-State
Hydraulic Properties

-80

-60

-40

-20

0

20

40

60

80

0.1 0.2 0.5 0.7 1 1.5 2 5 10

Multiplier

A
ve

ra
ge

 h
ea

d 
ch

an
ge

, i
n 

fe
et

Kcond

Kconf

Kconduit

Hydraulic Heads

n1/n

96

83

98

92

96

79

98



SENSITIVITY ANALYSIS
Hydraulic Heads

Sensitivity -- above normal recharge
Hydraulic Properties
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Sensitivity -- Drought
Hydraulic Properties
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Sensitivity -- steady-state
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Sensitivity -- Drought
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Sensitivity -- above normal recharge
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Sensitivity -- steady-state
Springflow

Stresses etc.
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SENSITIVITY ANALYSIS
Springflow

Sensitivity -- Drought
San Marcos Springflow
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Sensitivity -- Steady-State
Springflow

Hydraulic Properties
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SENSITIVITY ANALYSIS
Springflow

Sensitivity -- Steady-State
Springflow
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SENSITIVITY ANALYSIS
Springflow

Sensitivity -- Drought
San Marcos Springflow

Hydraulic Properties
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Sensitivity -- above normal recharge
Springflow

Hydraulic Properties
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Sensitivity -- steady-state
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Sensitivity -- Drought (San Marcos Springs)
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Sensitivity -- above normal recharge
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SENSITIVITY ANALYSIS
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SENSITIVITY ANALYSIS
Bexar County Index Well
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SENSITIVITY ANALYSIS
Uvalde County Index Well
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SENSITIVITY ANALYSIS
Bexar County Index Well
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Bexar index well -- Storativity
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SENSITIVITY ANALYSIS
Comal Springs
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SENSITIVITY ANALYSIS
San Marcos Springs
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SENSITIVITY ANALYSIS
Leona Springs

Hydraulic Conductivity

Leona Springs -- Kconf & Kconduit

0

2,000,000

4,000,000

6,000,000

8,000,000

10,000,000

12,000,000

14,000,000

16,000,000
Ja

n-
47

Ja
n-

49

Ja
n-

51

Ja
n-

53

Ja
n-

55

Ja
n-

57

Ja
n-

59

Ja
n-

61

Ja
n-

63

Ja
n-

65

Ja
n-

67

Ja
n-

69

Ja
n-

71

Ja
n-

73

Ja
n-

75
Date

Sp
rin

gf
lo

w
, i

n 
cu

bi
c 

fe
et

 p
er

 d
ay

Calibrated
Kconf X 0.2
Kconf X 2
Kconduit X 0.2
Kconduit X 2



SENSITIVITY ANALYSIS
Comal Springs

Storativity
Comal Springs -- Specific yield
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Comal Springs -- Specific storage
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SENSITIVITY ANALYSIS
Comal Springs

Storativity

Comal Springs -- spYield & spStor
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SENSITIVITY ANALYSIS
San Marcos Springs
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SENSITIVITY ANALYSIS
Comal & San Marcos Springs
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SENSITIVITY ANALYSIS
Leona Springs
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Bexar_index well -- sensitivity
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Figure 36a. Sensitivity of simulated hydraulic heads to changes in the location of
southern model boundary and spring-orifice elevation



Uvalde_index well -- sensitivity
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Figure 36b. Sensitivity of simulated hydraulic heads to changes in the location of
southern model boundary and spring-orifice elevation



Comal Springs -- sensitivity
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Figure 38a. Sensitivity of simulated spring discharge to changes in the location of 
southern model boundary and spring-orifice elevation



San Marcos Springs -- sensitivity
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Leona Springs -- sensitivity
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Figure 38b. Sensitivity of simulated spring discharge to changes in the location of 
southern model boundary and spring-orifice elevation
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