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Convergence Problems

• Programming in batch file working fine
• Recently Willem suggested modification to pcg

– Set inner iterations to 1 outer iterations to as many as 
necessary

– Have not tried this

• New version of PEST
– Better handling of model run failure as parameters 

are upgraded. If a model rejects a new set of 
upgraded parameters and fails to run to completion, 
PEST can be instructed provide it with another set of 
upgraded parameters instead of terminating 
execution with an error message



On Farm Water Budget

• Evaluate Sullivan/Schroder On Farm  

module

– ESHMC recommendations

• Three runs

– Use “Maximum Farm Efficiency using Runoff for Returns”

(FER)

– Hold DPex and DPin and adjust EffSP and EffGR

– Adjust DPex, DPin, and hold EffSP and EffGR fixed

– Adjust DPex, DPin, EffSP and EffGR



On Farm Water Budget

• 4 parameters per entity

– Flood efficiency (EffGR)

– Sprinkler efficiency (EffSP)

– Deep percolation of excess water (DPex)

– Deep percolation of infiltrating water (DPin)

• 41 SW irrigation entities

• 164 adjustable parameters



Deep Percolation Parameters

• For both flood and 
sprinkler irrigation

– Deep percolation of 

excess water (DPex)

– Deep percolation of 
infiltrating water (DPin)

DPex

DPin



Run holding DPex and DPin fixed

• Use “Maximum Farm Efficiency using Runoff for 
Returns” (FER)

• DPex = 0.5

• DPin = 0.9

• EffSP adjustable 1.0 – 0.4

• EffGR adjustable 0.7 – 0.1

• Group surface water entities
– Those with long canals

• Aberdeen Springfield, AFRD#2 and Northside

– Those diverting above American Falls

– Those diverting below American Falls

– Those not diverting from the Snake River



On Farm Water Budget

• DPin = 0.9

• DPex = 0.5

• EffSP and EffGR
adjustable

• Readinp

– Standard error = 7.765

• OnFarm

– Standard error = 7.687
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Surface water irrigation/system 
efficiency

• IESW001 A & B SW, 
• IESW002 Abdn Sprfld, 
• IESW005 Big Lost River, 
• IESW007 Big Wood, 
• IESW008 Blaine, 
• IESW009 Burgess, 
• IESW010 Burley, 
• IESW011 Butte and Market, 
• IESW012 Canyon Creek, 
• IESW014 Corbett, 
• IESW015 Dewey, 
• IESW016 Egin, 
• IESW018 Falls, 
• IESW019 Fort Hall, 
• IESW020 Harrison, 
• IESW022 Idaho, 
• IESW025 Little Wood, 
• IESW027 Milner, 
• IESW028 Minidoka, 
• IESW029 Mud Lake, 
• IESW030 New Sweden, 
• IESW031 North Fremont, 
• IESW032 North Side, 
• IESW033 Osgood, 
• IESW034 Peoples, 
• IESW035 Progressive, 
• IESW036 Reid, 
• IESW037 Reno, 
• IESW038 Rexburg, 
• IESW039 Silky, 
• IESW040 Southwest, 
• IESW041 Twin Falls, 
• IESW044 Jefferson, 
• IESW051 Private Basin 31, 
• IESW052 Private Basin 32, 
• IESW053 Private Basin 33, 
• IESW054 Richfield, 
• IESW055 Dry Bed, 
• IESW056 Henrys Fork, 
• IESW057 Blackfoot River

Dpex=0.5 Dpin=0.9
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Surface Water Fate DPin and DPex
fixed

Deep percolation to 
groundwaterRecharge

Irrigation more than CIRExcess

Unmet CIRDeficit

Crop Irrigation RequirementCIR

EvapotranspirationET

Applied surface water 
irrigationApplied

Surface runoffRunoff
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Run holding EffSP and EffGR fixed

• Use “Maximum Farm Efficiency using Runoff for 
Returns”

• DPex adjustable 1.0 – 0.00001

• DPin adjustable 1.0 – 0.00001

• EffSP = 0.64 except for long canals = 0.85

• EffGR = 0.48 except for long canals = 0.60

• Group surface water entities
– Those with long canals

• Aberdeen Springfield, AFRD#2 and Northside

– Those diverting above American Falls

– Those diverting below American Falls

– Those not diverting from the Snake River



On Farm Water Budget

• DPin and DPex
adjustable

• EffGR = 0.48
– Long canals = 0.60

• EffSP =0.64
– Long canals = 0.85

• Readinp
– Standard error = 7.765

• OnFarm
– Standard error = 7.565
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Surface water irrigation/system 
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Surface Water Fate EffSP and 
EffGR fixed

Deep percolation to 
groundwaterRecharge

Irrigation more than CIRExcess

Unmet CIRDeficit

Crop Irrigation RequirementCIR

EvapotranspirationET

Applied surface water 
irrigationApplied

Surface runoffRunoff
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Run EffSP, EffGR, DPin, and DPex
adjustable 

• Use “Maximum Farm Efficiency using Runoff for 
Returns”

• DPex adjustable 1.0 – 0.00001

• DPin adjustable 1.0 – 0.00001

• EffSP adjustable 1.0 – 0.4

• EffGR adjustable 0.7 – 0.1

• Group surface water entities
– Those with long canals

• Aberdeen Springfield, AFRD#2 and Northside

– Those diverting above American Falls

– Those diverting below American Falls

– Those not diverting from the Snake River



On Farm Water Budget

• EffGR and EffSP
adjustable

• DPin and DPex
adjustable

• Readinp

– Standard error = 7.765

• OnFarm

– Standard error = 7.384
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Surface water irrigation/system 
efficiency
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DPex, DPin, EffSP and EffGR adjustable

0

10

20

30

40

50

60

70

80

IE
S

W
0
0
1

IE
S

W
0
0
5

IE
S

W
0
0
8

IE
S

W
0
1
0

IE
S

W
0
1
2

IE
S

W
0
1
5

IE
S

W
0
1
8

IE
S

W
0
2
0

IE
S

W
0
2
5

IE
S

W
0
2
8

IE
S

W
0
3
0

IE
S

W
0
3
2

IE
S

W
0
3
4

IE
S

W
0
3
6

IE
S

W
0
3
8

IE
S

W
0
4
0

IE
S

W
0
4
4

IE
S

W
0
5
2

IE
S

W
0
5
4

IE
S

W
0
5
6

E
ff

ic
ie

n
c
y
 %



Surface Water Fate DPin, DPex, 
EffSP and EffGR adjustable

Deep percolation to 
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END



rem run transient model

del e_flag.txt < delete file e_flag.txt

mf2k17 <bigtran1               < run MODFLOW with lmg solver

ChkLst <ChkLst.in < CHKLST reads a MODFLOW list file looking to see if MODFLOW converged

if exist e_flag.txt goto end  < if MODFLOW converged this file will be created and batch file will skip to END
mf2k17 <bigtran2 < run MODFLOW with pcg solver

ChkLst <ChkLst.in < CHKLST reads a MODFLOW list file looking to see if MODFLOW converged

if exist e_flag.txt goto end < if MODFLOW converged this file will be created and batch file will skip to END

mf2k17 <bigtran3 < run MODFLOW with pcg solver with relaxed convergence criterion

:END

31 lines of batch file prior to transient run.

24 lines of batch file follow this.


