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Outline of Nasunogahara Alluvial 
fan 





Nasunogahara irrigation scheme and paddy 
fields distribution 
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Driver  

Political 

• Re-location of 
Japan Capital 
from Tokyo to the 
basin 

Environmental 

• Lowering trend in 
groundwater table 

• Nitrate 

Social 

• Drying of natural 
springs 

Economical 

• Severe shortage of 
irrigation water during 
high demand season 
(Rice transplanting). 



Model Results 



Nasunogahara irrigation scheme and paddy fields distribution 

Scenario Conditions Result 

Green Less Canal Water Paddy fields Lower Water Table 

Yellow Less Groundwater Paddy Fields Higher water Table 

Green + Yellow Less Paddy fields Higher South, Lower North 
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Trivia: In which state was the First USGS stream Gage built 
in USA 



Pecos River Basin, NM 
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Figure 1. Pecos River Cumulative Delivery Departures 
from Obligation  1952 - 2004 

Cumulative Departure Curve

50

0 0
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comply

Bought $35 Million in water 
rights & leases

Consensus 
Agreement adopted



Driver  

The Office of the State Engineer 
adopted the model for water rights 

administration in the RUWB in 
December 2004. 

Regulatory 

Evaluating the impacts of proposed 
changes in pumping patterns within 

the Roswell Underground Water 
Basin (RUWB), New Mexico 

The Roswell Artesian Basin 
Groundwater Model. 



Superposition Model 

 



Pecos Settlement Implementation 





California 



South Sacramento County Groundwater 
Management 



Groundwater Levels in South Basin 

Groundwater Levels for Observation Well A
Well Number 07N06E14Q001M 
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Groundwater Levels for Observation Well B
Well Number 06N07E08R001M
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Groundwater Levels for Observation Well C
Well Number 06N07E34H001M 
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Groundwater Levels for Observation Well D
Well Number 06N07E32P001M 

-70

-60

-50

-40

-30

-20

-10

0

10

1
9

6
3

1
9

6
5

1
9

6
7

1
9

6
9

1
9

7
1

1
9

7
3

1
9

7
5

1
9

7
7

1
9

7
9

1
9

8
1

1
9

8
3

1
9

8
5

1
9

8
7

1
9

8
9

1
9

9
1

1
9

9
3

1
9

9
5

1
9

9
7

1
9

9
9

2
0

0
2

2
0

0
4

2
0

0
6

2
0

0
8

G
ro

u
n

d
w

a
te

r 
L

e
v

e
ls

 

(r
e
la

ti
v
e

 t
o

 m
e

a
n

-s
e

a
-l

e
v

e
l)

59

69

79

89

99

109

119

129

139

D
e
p

th
 t

o
 W

a
te

r 
B

e
lo

w
 G

ro
u

n
d

 S
u

rf
a
c

e
 (

fe
e

t)



Driver 

Economic Development 

simulate a ‘No Action’ condition and 
three alternative groundwater 
management strategies on water 
availability and suitability to support 
South Sacramento County, California.  



SacIGSM Model 



Regional 
Groundwater 
MAnagment 

• Tóth (1963) given that the 
subsurface is hidden from view 
and analysis is hampered by lack 
of field observations, a model is 
the most defensible description of 
a groundwater system for 
informed and quantitative 
analyses as well as forecasts 
about the consequences of 
proposed actions. 

http://www.sciencedirect.com/science/article/pii/B9780080916385000018
http://www.sciencedirect.com/science/article/pii/B9780080916385000018
http://www.sciencedirect.com/science/article/pii/B9780080916385000018


Questions 
ali.elhassan@metc.state.mn.
us 


