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❲
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♠❛①✐♠✉♠ ✇❛+❡0 ❧❡✈❡❧ ❝♦♥!+0❛✐♥+✳ ❚❤❡ !❡❝♦♥❞ +❡0♠ ♦♥ +❤❡ 0✐❣❤+ !✐❞❡ ♦❢ ❊C✳ ✭✶✮

✐♥❞✐❝❛+❡! +❤❡ ♣❡♥❛❧+② ❢✉♥❝+✐♦♥ ✇❤❡♥ +❤❡ ✇❛+❡0 !✉0❢❛❝❡ ❧❡✈❡❧ ❛+ +❤❡ ❝0♦!!✲!❡❝+✐♦♥

♦❢ ✐♥+❡0❡!+ ✐! ❢❛0 ❜❡❧♦✇ +❤❡ !♣❡❝✐✜❡❞ ♠❛①✐♠✉♠ ✇❛+❡0 ❧❡✈❡❧ ❝♦♥!+0❛✐♥+✳ ■+ ✐! ♥♦+❡❞

+❤❛+ +❤❡0❡ ✐! ♥♦ ❝♦♥+0❛❞✐❝+✐♦♥ ❜❡+✇❡❡♥ +❤❡ ✜0!+ ❛♥❞ !❡❝♦♥❞ +❡0♠ ♦♥ +❤❡ 0✐❣❤+

!✐❞❡ ♦❢ ❊C✳ ✭✶✮✳ ❚♦ ❞0❛✐♥ ❛ ✇❛+❡0!❤❡❞ ❛! ❢❛!+ ❛! ♣♦!!✐❜❧❡ ✇✐+❤♦✉+ ♣0♦❞✉❝✐♥❣ 0✐✈❡0

✐♥✉♥❞❛+✐♦♥✱ +❤❡ ✇❛+❡0 ❧❡✈❡❧ ✐♥ +❤❡ ❝0♦!!✲!❡❝+✐♦♥ ♦❢ ✐♥+❡0❡!+ !❤♦✉❧❞ ❜❡ ♥❡❛0 +❤❡

!♣❡❝✐✜❡❞ ♠❛①✐♠✉♠ ✇❛+❡0 ❧❡✈❡❧ ❝♦♥!+0❛✐♥+✱ ♥♦+ ❡①❝❡❡❞✐♥❣ +❤✐! ❧❡✈❡❧ ❛♥❞ ♥♦+ ❢❛0

❜❡❧♦✇✳ ❚❤❡ +❤✐0❞ +❡0♠ ♦♥ +❤❡ 0✐❣❤+ !✐❞❡ ♦❢ ❊C✳ ✭✶✮ ✐♥❞✐❝❛+❡! +❤❡ ♣❡♥❛❧+② ❢✉♥❝+✐♦♥

✇❤❡♥ +❤❡ ✇❛+❡0 ❞❡♣+❤ ❛+ ❛ ♠❛♥❛❣❡❞ !+♦0❛❣❡ ♣♦♥❞ ✭yw✮ ✐! ❜❡❧♦✇ +❤❡ ❡❝♦❧♦❣✐❝❛❧

✇❛+❡0 ❞❡♣+❤ ✭ye✮ !♣❡❝✐✜❡❞ ❢♦0 +❤❡ !+♦0❛❣❡ ♣♦♥❞✳ ❚❤❡ ❡❝♦❧♦❣✐❝❛❧ ✇❛+❡0 ❞❡♣+❤ ❝❛♥

❜❡ ❞❡✜♥❡❞ ❛! +❤❡ ♠✐♥✐♠✉♠ ✇❛+❡0 ❞❡♣+❤ ✐♥ +❤❡ !+♦0❛❣❡ ♣♦♥❞ +♦ ♠✐♥✐♠✐③❡ +❤❡

✐♠♣❧✐❝❛+✐♦♥! ♦♥ +❤❡ ❡❝♦❧♦❣✐❝❛❧ ❢✉♥❝+✐♦♥! ♦❢ +❤❡ !+♦0❛❣❡ ♣♦♥❞✳ ■♥ ❊C✳ ✭✶✮✱ U ✱

V ❛♥❞ W ❛0❡ +❤❡ ♥✉♠❜❡0 ♦❢ ❝0♦!! !❡❝+✐♦♥! ♦❢ ✐♥+❡0❡!+ ❛+ ✇❤✐❝❤ +❤❡ ✇❛+❡0 ❧❡✈❡❧

❝♦♥!+0❛✐♥+ ✐! ❝❤❡❝❦❡❞✱ +❤❡ ♥✉♠❜❡0 ♦❢ ❞❡❝✐!✐♦♥ ✈❛0✐❛❜❧❡! ❞✉0✐♥❣ ✢♦♦❞ ❝♦♥❞✐+✐♦♥!✱

❛♥❞ +❤❡ ♥✉♠❜❡0 ♦❢ ♠❛♥❛❣❡❞ !+♦0❛❣❡ ♣♦♥❞!✱ 0❡!♣❡❝+✐✈❡❧②✳ ❆❧!♦✱ eij ✐! ✇❛+❡0

!✉0❢❛❝❡ ❡❧❡✈❛+✐♦♥ ❛+ ❝0♦!!✲!❡❝+✐♦♥ ♦❢ ✐♥+❡0❡!+ i ❢♦0 ❞❡❝✐!✐♦♥ ✈❛0✐❛❜❧❡ j ✭❡✳❣✳✱ ✢♦✇

0❡❧❡❛!❡ ❛+ ❤♦✉0 j✮✱ Ei ✐! +❤❡ !♣❡❝✐✜❡❞ ♠❛①✐♠✉♠ ✇❛+❡0 ❧❡✈❡❧ ❝♦♥!+0❛✐♥+ ❛+ ❝0♦!!✲

!❡❝+✐♦♥ ♦❢ ✐♥+❡0❡!+ i✱ ❛♥❞ E∗

i ✐! +❤❡ ✇❛+❡0 ❧❡✈❡❧ ❧♦❝❛+❡❞ ❛+ !♦♠❡ ❞✐!+❛♥❝❡ ❜❡❧♦✇ Ei✳

❚❤❡ 0❡❣✐♦♥ ❜❡+✇❡❡♥ E∗
❛♥❞ E ❝❛♥ ❜❡ !❡❡♥ ❛! ❛ ❜✉✛❡0 ③♦♥❡ ✇❤❡0❡ +❤❡ ♦❜❥❡❝+✐✈❡

❢✉♥❝+✐♦♥ ✐! ♦♣+✐♠❛❧ ❛♥❞ ❝♦♥!+❛♥+✳ ■♥ +❤❡ ♣0❡!❡♥+ ✇♦0❦ E∗
✇❛! !❡+ +♦ ❜❡ ✵✳✾♠ ✭✸❢+✮

❜❡❧♦✇ E✳ ❆❧!♦✱ ✐♥ ❊C✳ ✭✶✮✱ Cu✱ Cl ❛♥❞ Cw ❛0❡ ♣❡♥❛❧+② ❝♦♥!+❛♥+! ✐♠♣♦!❡❞ ❢♦0

✈✐♦❧❛+✐♦♥ ♦❢ ❝♦♥!+0❛✐♥+! ✇❤❡♥ ✇❛+❡0 ❧❡✈❡❧ ❛+ +❤❡ ❝0♦!!✲!❡❝+✐♦♥ ♦❢ ✐♥+❡0❡!+ ❡①❝❡❡❞!

E✱ ✇❛+❡0 ❧❡✈❡❧ ❛+ +❤❡ ❝0♦!!✲!❡❝+✐♦♥ ♦❢ ✐♥+❡0❡!+ ✐! ❜❡❧♦✇ E∗
✱ ❛♥❞ ✇❛+❡0 ❞❡♣+❤ ❛+

❛ ♠❛♥❛❣❡❞ !+♦0❛❣❡ ♣♦♥❞ ✐! ❜❡❧♦✇ +❤❡ ❡❝♦❧♦❣✐❝❛❧ ✇❛+❡0 ❞❡♣+❤ !♣❡❝✐✜❡❞ ❢♦0 +❤❡

!+♦0❛❣❡ ♣♦♥❞✱ 0❡!♣❡❝+✐✈❡❧②✳ ❋✐♥❛❧❧②✱ ✐♥ ❊C✳ ✭✶✮✱ δu✱ δl ❛♥❞ δw ❛0❡ ❣✐✈❡♥ ❜②

δu,v,w =

{

1 ✐❢ 0❡!♣❡❝+✐✈❡ ❝♦♥!+0❛✐♥+ ✭u✱ v ♦0 w✮ ✐! ✈✐♦❧❛+❡❞

0 ✐❢ 0❡!♣❡❝+✐✈❡ ❝♦♥!+0❛✐♥+ ✭u✱ v ♦0 w✮ ✐! !❛+✐!✜❡❞

✻



✹✳ ❚❤❡ ✐♥'❡❣)❛'❡❞ ♠♦❞❡❧

❚❤❡ ✢♦✇ ❝❤❛() ♦❢ )❤❡ ✐♥)❡❣(❛)❡❞ ♠♦❞❡❧ ❢♦( ❢♦(❡❝❛1)✐♥❣ ♦♣)✐♠❛❧ ✢♦✇ (❡❧❡❛1❡1

✐♥ ❛ ♠✉❧)✐✲1)♦(❛❣❡ 1②1)❡♠ ❢♦( ✢♦♦❞ ❝♦♥)(♦❧ ✐1 ♣(❡1❡♥)❡❞ ✐♥ ❋✐❣✳ ✶✳ ■♥ 1❤♦()✱ ✜(1)✱

)❤❡ 1❝❤❡❞✉❧❡ ♦❢ ♦✉)✢♦✇1 ♦❢ )❤❡ ♠❛♥❛❣❡❞ 1)♦(❛❣❡ ♣♦♥❞1✱ ✇❤✐❝❤ ❛(❡ ❣❡♥❡(❛)❡❞ ❜②

)❤❡ ♦♣)✐♠✐③❛)✐♦♥ ♠♦❞❡❧✱ ❛(❡ ✉1❡❞ ❜② ❍❊❈✲❍▼❙ )♦ ✉♣❞❛)❡ )❤❡ ✇❛)❡( ❧❡✈❡❧1 ✐♥

)❤❡1❡ ♣♦♥❞1✳ ❚❤❡♥✱ )❤❡ ♦✉)✢♦✇1 ❢(♦♠ ❍❊❈✲❍▼❙✱ ✇❤✐❝❤ ❝♦✉❧❞ ❜❡ ✉♥♠❛♥❛❣❡❞

✢♦✇1 ✭1✉❜✲❜❛1✐♥1 ✇✐)❤♦✉) ♠❛♥❛❣❡❞ 1)♦(❛❣❡✮ ♦( ♠❛♥❛❣❡❞ ✢♦✇1 ✭1✉❜✲❜❛1✐♥1 ✇✐)❤

♠❛♥❛❣❡❞ 1)♦(❛❣❡✮✱ ❡♥)❡( )❤❡ 1)(❡❛♠1 ✐♥ ❍❊❈✲❘❆❙ ♠♦❞❡❧ ❛1 ❧❛)❡(❛❧ ✢♦✇1✳ ❚❤❡♥✱

)❤❡ ❍❊❈✲❘❆❙ ♠♦❞❡❧ 1✐♠✉❧❛)❡1 ✐♥✉♥❞❛)✐♦♥ ❛) )❤❡ ✇❛)❡(1❤❡❞ 1❝❛❧❡✳ ❋♦( ❡❛❝❤

1✐♠✉❧❛)✐♦♥ ♦❢ ✐♥✉♥❞❛)✐♦♥✱ )❤❡ ♦❜❥❡❝)✐✈❡ ❢✉♥❝)✐♦♥ ✐1 ❝❛❧❝✉❧❛)❡❞ ✉1✐♥❣ )❤❡ ✇❛)❡(

❧❡✈❡❧1 ✐♥ )❤❡ ❝(♦11✲1❡❝)✐♦♥1 ♦❢ ✐♥)❡(❡1) ✐♥ ❍❊❈✲❘❆❙ ❛♥❞ )❤❡ ✇❛)❡( ❞❡♣)❤1 ✐♥

)❤❡ ♠❛♥❛❣❡❞ 1)♦(❛❣❡ ♣♦♥❞1 ✭1❡❡ ❊I✳ ✶✮✳ ❚❤❡ ♦❜❥❡❝)✐✈❡ ✈❛❧✉❡1 ❛(❡ 1❡♥) ❜❛❝❦

)♦ )❤❡ ♦♣)✐♠✐③❛)✐♦♥ ♠♦❞❡❧ ❛♥❞ )❤❡ ♣(♦❝❡11 ✐1 (❡♣❡❛)❡❞ ✉♥)✐❧ )❤❡ ♦♣)✐♠✐③❛)✐♦♥

1)♦♣ ❝(✐)❡(✐❛ ✐1 1❛)✐1✜❡❞✳ ❚❤❡ ✈❡(1✐♦♥ ♦❢ )❤❡ ♠♦❞❡❧1 ✉1❡❞ ❤❡(❡✐♥ ❛(❡✿ ❍❊❈✲❍▼❙

✹✳✷✳✶✱ ❍❊❈✲❘❆❙ ✺✳✵✳✺✱ ▼❆❚▲❆❇ ❘✷✵✶✽❜ ❛♥❞ ❍❊❈✲❉❙❙❱✉❡ ✷✳✵✳✶✳ ❚❤❡ 1❝(✐♣)1

❢♦( (✉♥♥✐♥❣ )❤❡ ❛❢♦(❡♠❡♥)✐♦♥❡❞ ♠♦❞❡❧1 ❛♥❞ )❤❡ ❧✐♥❦1 ❜❡)✇❡❡♥ )❤❡1❡ ♠♦❞❡❧1 ❛(❡

❜(✐❡✢② ❞❡1❝(✐❜❡❞ ❜❡❧♦✇✳

✹✳✶✳ ❊①❡❝✉(✐♥❣ ❍❊❈✲❍▼❙ ❢2♦♠ ▼❆❚▲❆❇

▲✐1)✐♥❣ ✶ ♣(❡1❡♥)1 )❤❡ ♠❛✐♥ 1❝(✐♣) ❢♦( ❡①❡❝✉)✐♥❣ ❍❊❈✲❍▼❙ ❢(♦♠ ▼❆❚▲❆❇✳

ExecHMS ✐♥ ▲✐1)✐♥❣ ✶ 1♣❡❝✐✜❡1 )❤❡ ❧♦❝❛)✐♦♥ ♦❢ )❤❡ ✜❧❡ )❤❛) ✇✐❧❧ ❜❡ ❝❛❧❧❡❞ ❜②

▼❆❚▲❆❇ ✭Running❴HMS.txt✮ ❢♦( ❡①❡❝✉)✐♥❣ ❍❊❈✲❍▼❙✳ ❚❤❡ ❝♦♥)❡♥) ♦❢ )❤❡

✜❧❡ Running❴HMS.txt ✐1 ♣(❡1❡♥)❡❞ ✐♥ ▲✐1)✐♥❣ ✷✳ Run❴HMS ✐♥ ▲✐1)✐♥❣ ✶

❝❤❛♥❣❡1 )❤❡ ❡♥)✐(❡ ❧✐♥❡ )❤❛) 1)❛()1 ✇✐)❤ OpenProject ✐♥ ▲✐1)✐♥❣ ✷ )♦ )❤❡ 1♣❡❝✲

✐✜❡❞ ♥❛♠❡ ❣✐✈❡♥ ✐♥ Temp ✐♥ ▲✐1)✐♥❣ ✶✳ ❚❤❡ ❧❛))❡( ✐1 ♥❡❝❡11❛(② ✇❤❡♥ (✉♥♥✐♥❣

♠✉❧)✐♣❧❡ ✐♥1)❛♥❝❡1 ♦❢ ❍❊❈✲❍▼❙ 1✉❝❤ ❛1 ✇❤❡♥ ✉1✐♥❣ ●❆ ♦♣)✐♠✐③❛)✐♦♥✳ ❋✐♥❛❧❧②

dos(ExecHMS) ❡①❡❝✉)❡1 )❤❡ ❍▼❙ ▼♦❞❡❧✳ ■❢ )❤❡ (✉♥ ✐1 1✉❝❝❡11❢✉❧✱ )❤❡ 1)❛)✉1
✐♥ ▲✐1)✐♥❣ ✶ ✇✐❧❧ ❜❡ 0✱ ♦)❤❡(✇✐1❡ )❤❡ 1)❛)✉1 ✇✐❧❧ ❜❡ ✶✳

▲✐"#✐♥❣ ✶✳ ❙❝"✐♣% %♦ ❡①❡❝✉%❡ ❍❊❈✲❍▼❙ ❢"♦♠ ▼❆❚▲❆❇

✶ ExecHMS = ['hec-hms.cmd -s ' home_dir '\utilitaries\Running_HMS.txt']

✷ path_general = pwd; %This returns the working directory.

✸ cd(path_general);

✹ StrID = num2str(RAS_simul_ID);

✺ InpDSS=[path_general '\RAS_HMS_folders\' General_Name_of_Project ...

✻ StrID '\' Folder_HMS ];

✼ Temp = [ 'OpenProject ("' Name_of_HMS_project '", "' InpDSS '")'];

✽ Run_HMS(InputRUN_HMS, OutputRUN_HMS, Temp);

✾ cd(path_HMS_executable); %Path of HMS executable

✶✵ [status,cmdout] = dos(ExecHMS );

✶✶ %Status = 0(successful run), 1(aborted). If aborted, don't run RAS

▲✐"#✐♥❣ ✷✳ ❈♦♥%❡♥% ♦❢ ✜❧❡ Running❴HMS.txt

✼



Prepare HEC-HMS and HEC-RAS models. Input in MATLAB 

data of cross-sections of interest to check water levels, 

tolerance for optimization convergence,  etc.   

GA Optimization (using parallel computing)

Generate population of hourly flow releases at all 

managed storages 

Execute HEC-DSSVue to create DSS files of storage 

outflows with data generated by GA

Execute HEC-HMS using “specified release” method with 

created DSSs of storage outflows  

Execute HEC-RAS to simulate watershed inundation and 

compute Objective Function using Eq. (1) 

Convergence criteria satisfied?
No

Yes

Plot optimal hourly flow releases at each storage and 

display optimal inundation scenario

Execute HEC-DSSVue to write an EXCEL file with water 

levels at each storage

End  



✶ from hms.model.JythonHms import *
✷ OpenProject ("CypressHMS", "C:\DSSTest_Wetland_Opt_11_20_2018

✸ \RAS_HMS_folders\Cypress1\CypressHMS")

✹ Compute ("Run 1")

✺ Exit(1)

✹✳✷✳ ❊①❡❝✉(✐♥❣ ❍❊❈✲❘❆❙ ❢3♦♠ ▼❆❚▲❆❇

❚♦ ❛✉$♦♠❛$❡ $❤❡ ❍❊❈✲❘❆❙ ❝❛❧❝✉❧❛$✐♦♥3 ❛♥❞ $♦ ♣❡6❢♦6♠ ♣❛6❛❧❧❡❧ ❝♦♠♣✉$❛✲

$✐♦♥3 ✭3✐♠✉❧$❛♥❡♦✉3 ❝♦♠♣✉$❛$✐♦♥3 ♦❢ ❍❊❈✲❘❆❙✮ ✐♥ ▼❆❚▲❆❇✱ $❤❡ 3❝6✐♣$3 ✐♥

▲❡♦♥ ❛♥❞ ●♦♦❞❡❧❧ ✭✷✵✶✻✮ ❛6❡ ✉3❡❞ ❛♥❞ ❛6❡ ♥♦$ 6❡♣❡❛$❡❞ ❤❡6❡ ❞✉❡ $♦ 3♣❛❝❡ ❧✐♠✲

✐$❛$✐♦♥3✳ ❚❤❡ ♦♥❧② ❞✐✛❡6❡♥❝❡ ✐3 $❤❛$ $❤❡ ❝✉66❡♥$ ✇♦6❦ ✉3❡3 $❤❡ ❧❛3$ ✈❡63✐♦♥ ♦❢

❍❊❈✲❘❆❙ ✭✺✳✵✳✺✮ ✐♥3$❡❛❞ ♦❢ ✺✳✵ ✉3❡❞ ✐♥ ▲❡♦♥ ❛♥❞ ●♦♦❞❡❧❧ ✭✷✵✶✻✮✳ ❲❤❡♥ ✉3✐♥❣

$❤❡ ✈❡63✐♦♥ ✺✳✵✳✺ ♦❢ ❍❊❈✲❘❆❙✱ $❤❡ ✇✐♥❞♦✇3 6❡❣✐3$6② ❦❡② 3❤♦✉❧❞ ❜❡ ❝❤❛♥❣❡❞ $♦

❛❝$①3❡6✈❡6✭✬❘❆❙✺✵✺✳❍❊❈❘❆❙❈❖◆❚❘❖▲▲❊❘✬✮✳

✹✳✸✳ ❊①❡❝✉(✐♥❣ ❍❊❈✲❉❙❙❱✉❡ ❢3♦♠ ▼❆❚▲❆❇

▲✐3$✐♥❣ ✸ ♣6❡3❡♥$3 $❤❡ ♠❛✐♥ 3❝6✐♣$ ❢♦6 ❡①❡❝✉$✐♥❣ ❍❊❈✲❉❙❙❱✉❡ ❢6♦♠ ▼❆❚✲

▲❆❇✳ ❚❤❡ ❝♦♥$❡♥$ ♦❢ ChangeDSS❴files ✐♥ ▲✐3$✐♥❣ ✸ ✐3 ♣6❡3❡♥$❡❞ ✐♥ ▲✐3$✐♥❣

✹✳ ChangeDSS❴files ✐3 ✉3❡❞ $♦ ❝❤❛♥❣❡ $❤❡ ❧♦❝❛$✐♦♥ ❛♥❞ ♥❛♠❡ ♦❢ $❤❡ 3$♦6✲

❛❣❡ ♦✉$✢♦✇3✱ ❛♥❞ $❤❡ 3❝❤❡❞✉❧❡ ♦❢ ♦✉$✢♦✇3 ❢♦6 ❡❛❝❤ 3$♦6❛❣❡ ✐♥ WriteDss.py

✭▲✐3$✐♥❣ ✺✮✳ TextTemp ✐♥ ▲✐3$✐♥❣ ✸ ✐♥❞✐❝❛$❡3 $❤❡ ♥❡✇ ❧♦❝❛$✐♦♥ ❛♥❞ ♥❛♠❡ ♦❢

$❤❡ 3$♦6❛❣❡ ♦✉$✢♦✇ ✇❤✐❧❡ ❛3 FlowsTemp ❡①$6❛❝$3 $❤❡ ♦✉$✢♦✇ ❞❛$❛ ♦❢ $❤❡ ●❆

♦♣$✐♠✐③❛$✐♦♥ ✭x(RAS❴simul❴ID, posit❴temp3 : posit❴temp4) ❢♦6 ❡❛❝❤ ♣♦♣✉✲
❧❛$✐♦♥ ✭RAS❴simul❴ID✮ ❛♥❞ ❡❛❝❤ 3$♦6❛❣❡ ✭posit❴temp3 : posit❴temp4✮✳ ❆3
♦❜3❡6✈❡❞ ✐♥ ▲✐3$✐♥❣ ✹✱ $♦ 6❡♣❧❛❝❡ $❤❡ ❞❛$❛ ♦❢ TextTemp ✐$ ✐3 ♥❡❝❡33❛6② $♦ ✜♥❞ $❤❡

❦❡② ✈❛6✐❛❜❧❡ 3$❛6$✐♥❣ ✇✐$❤ myDss = HecDss.open ✇❤✐❧❡ ❛3 ❢♦6 FlowsTemp✱ ✐$

✐3 ♥❡❝❡33❛6② $♦ ✜♥❞ $❤❡ ❦❡② ✈❛6✐❛❜❧❡ 3$❛6$✐♥❣ ✇✐$❤ flows✳ ❚❤❡ 3❝6✐♣$ ✐♥ ▲✐3$✐♥❣

✺ ✇❛3 ❛❞❛♣$❡❞ ❢6♦♠ $❤❡ WriteDss.py ❏②$❤♦♥ 3❝6✐♣$ ✐♥ ❍②❞6♦❧♦❣✐❝ ❊♥❣✐♥❡❡6✐♥❣

❈❡♥$❡6 ✭✷✵✵✾✮✳ ❋✐♥❛❧❧② system(exeTemp) ✐♥ ▲✐3$✐♥❣ ✸ ❡①❡❝✉$❡3 ❍❊❈✲❉❙❙❱✉❡
✇✐$❤ $❤❡ ✐♥❢♦6♠❛$✐♦♥ ♣6♦✈✐❞❡❞ ✐♥ WriteDss.py✳ ■❢ $❤❡ 6✉♥ ✐3 3✉❝❝❡33❢✉❧✱ $❤❡

3$❛$✉3 ✐♥ ▲✐3$✐♥❣ ✸ ✇✐❧❧ ❜❡ 0✱ ♦$❤❡6✇✐3❡ $❤❡ 3$❛$✉3 ✇✐❧❧ ❜❡ ✶✳

▲✐"#✐♥❣ ✸✳ ❲!✐#❡❉&&✳♣②✿ ❙❝!✐♣# #♦ ❡①❡❝✉#❡ ❍❊❈✲❉❙❙❱✉❡ ❢!♦♠ ▼❆❚▲❆❇

✶ cd(path_general);

✷ InpWrite=[path_general '\utilitaries\WriteDss_temp_doNOTdelete.py'];

✸ OutputWriteDSS = [path_general '\utilitaries\WriteDss.py'];

✹ StrID = num2str(RAS_simul_ID);

✺ InputDSS = [path_general '\RAS_HMS_folders\' ...

✻ General_Name_of_Project StrID '\' Folder_HMS '\' ...

✼ NameDSSFile_for_WetlandOutflows_with_active_control{kk} '.dss'];

✽ TextTemp = [ ' myDss = HecDss.open("' InputDSS '")'];

✾ posit_temp3 = Inflow_points_LATERAL_FROM_WETLANDS*(kk-1)+1;

✶✵ posit_temp4 = Inflow_points_LATERAL_FROM_WETLANDS*kk;

✶✶ flow_data = [0 x(RAS_simul_ID,posit_temp3:posit_temp4)];

✶✷ %zero flow at time zero (gates are closed initially)

✾



✶✸ allOneString = sprintf('%.1f,' , flow_data);

✶✹ allOneString = allOneString(1:end-1); % strip final comma

✶✺ FlowsTemp = [ ' flows = [' allOneString ']'];

✶✻ %FlowsTemp = ' flows = [10,100,50,76.6,67.5,97.0,93.8,65.1,73.5]

✶✼ ChangeDSS_files(InpWrite, OutputWriteDSS, TextTemp, FlowsTemp);

✶✽ cd(path_DSSVue_executable);

✶✾ exeTemp = ['HEC-DSSVue.exe' path_general '\utilitaries\WriteDss.py'];

✷✵ [status,cmdout] = system(exeTemp);

▲✐"#✐♥❣ ✹✳ ❈❤❛♥❣❡❉❙❙❴✜❧❡+✳♠✿ ❘❡♣❧❛❝❡+ 2❤❡ ❞❛2❛ ♦❢ TextTemp ❛♥❞ F lowsTemp

✶ function ChangeDSS_files(filenameinput, filenameoutput, TextTemp, ...

✷ FlowsTemp);

✸ fid = fopen (filenameinput, 'rt'); %Open file for reading

✹ if fid == -1

✺ error('Author:Function:OpenFile', 'Cannot open file: %s', ...

✻ filenameinput);

✼ end

✽ fout = fopen (filenameoutput, 'wt'); %Open file for writing

✾ if fout == -1

✶✵ error('Author:Function:OpenFile', 'Cannot open file: %s', ...

✶✶ filenameoutput);

✶✷ end

✶✸ while ~feof(fid);

✶✹ strTextLine = fgetl(fid); %To read one additional line

✶✺ if strfind(strTextLine,'myDss = HecDss.open')

✶✻ fprintf(fout,'%s\n', TextTemp);

✶✼ elseif strfind(strTextLine,'flows = [');

✶✽ fprintf(fout,'%s\n',FlowsTemp);

✶✾ else

✷✵ fprintf(fout,'%s\n',strTextLine);

✷✶ end

✷✷ end

✷✸ fclose (fid); %Close the text file

✷✹ fclose (fout); %Close the text file

▲✐"#✐♥❣ ✺✳ ❲7✐2❡❉++✳♣②✿ ❲7✐2❡+ ❛ ❉❙❙ ✜❧❡ ✭❆❞❛♣2❡❞ ❢7♦♠ ❲7✐2❡❉++✳♣② ❏②2❤♦♥ +❝7✐♣2 ✐♥

❍②❞7♦❧♦❣✐❝ ❊♥❣✐♥❡❡7✐♥❣ ❈❡♥2❡7 ✷✵✵✾✮

✶ # name=WriteDss

✷ # displayinmenu=true

✸ # displaytouser=true

✹ # displayinselector=true

✺ from hec.script import *
✻ from hec.heclib.dss import *
✼ from hec.heclib.util import *
✽ from hec.io import *
✾ import java

✶✵

✶✶ try :

✶✷ try :

✶✸ myDss = HecDss.open("C:\CypressHMS\WetlandOutflow9.dss")

✶✵



✶✹ tsc = TimeSeriesContainer()

✶✺ tsc.fullName = "/BASIN/LOC/FLOW//1HOUR/OBS/"

✶✻ start = HecTime("01Jan2018", "0000")

✶✼ tsc.interval = 60

✶✽ flows = [0.0,29.3,493.0,597.8,1112.2,27.0,453.5,495.5,492.7]

✶✾ times = []

✷✵ for value in flows :

✷✶ times.append(start.value())

✷✷ start.add(tsc.interval)

✷✸ tsc.times = times

✷✹ tsc.values = flows

✷✺ tsc.numberValues = len(flows)

✷✻ tsc.units = "CFS"

✷✼ tsc.type = "PER-AVER"

✷✽ myDss.put(tsc)

✷✾

✸✵ except Exception, e :

✸✶ MessageBox.showError(' '.join(e.args), "Python Error")

✸✷ except java.lang.Exception, e :

✸✸ MessageBox.showError(e.getMessage(), "Error")

✸✹ finally :

✸✺ myDss.close()

✹✳✹✳ ❊①❡❝✉'✐♥❣ ●❡♥❡'✐❝ ❛❧❣♦/✐'❤♠ ♦♣'✐♠✐③❛'✐♦♥ ✐♥ ▼❆❚▲❆❇

▲✐"#✐♥❣ ✻ ♣(❡"❡♥#" #❤❡ "❝(✐♣# ❢♦( ❝❛❧❧✐♥❣ #❤❡ ▼❆❚▲❆❇ ●❆ ❖♣#✐♠✐③❛#✐♦♥ ❚♦♦❧✲

❜♦①✳ ❇❡❝❛✉"❡ #❤❡ ❝♦♠♣✉#❛#✐♦♥" ❛(❡ ❞♦♥❡ ✐♥ ♣❛(❛❧❧❡❧ ✭

′UseV ectorized′, true✮✱ ✐#

✐" ♥❡❝❡""❛(② #♦ ❛❧❧♦❝❛#❡ #❤❡ ♥✉♠❜❡( ♦❢ ♣(♦❝❡""♦(" ❛✈❛✐❧❛❜❧❡ ❢♦( #❤❡ ♦♣#✐♠✐③❛✲

#✐♦♥ ✭NumProcessors❴for❴parallel❴computing✮✳ ■♥ ▲✐"#✐♥❣ ✻✱ gaoptions ✐♥✲

❞✐❝❛#❡" #❤❡ ♦♣#✐♦♥" ✉"❡❞ ❢♦( #❤❡ ●❆ ♦♣#✐♠✐③❛#✐♦♥ ✐♥❝❧✉❞✐♥❣ ♣♦♣✉❧❛#✐♦♥ "✐③❡

✭PopulationSize✮✱ ♠❛①✐♠✉♠ ♥✉♠❜❡( ♦❢ ❣❡♥❡(❛#✐♦♥" ✭MaxGenerations✮✱ "#❛❧❧

❣❡♥❡(❛#✐♦♥" ✭MaxStallGenerations✮ ❛♥❞ #❤❡ ❢✉♥❝#✐♦♥ #♦❧❡(❛♥❝❡ ✭FunctionTolerance✮✳

MaxGenerations✱ MaxStallGenerations ❛♥❞ FunctionTolerance ❛(❡ ❛❧❧ (❡✲

❧❛#❡❞ #♦ #❤❡ "#♦♣ ❝(✐#❡(✐❛✳ ❚❤❡ ●❆ ✇✐❧❧ "#♦♣ ✐❢ #❤❡ ♠❛①✐♠✉♠ ♥✉♠❜❡( ♦❢ ✐#❡(❛#✐♦♥"

♦( ❣❡♥❡(❛#✐♦♥" ✐" ❛##❛✐♥❡❞✳ ❆❧"♦✱ #❤❡ ●❆ ✇✐❧❧ "#♦♣ ✐❢ #❤❡ ❛✈❡(❛❣❡ (❡❧❛#✐✈❡ ❝❤❛♥❣❡

✐♥ #❤❡ ❜❡"# ✜#♥❡"" ❢✉♥❝#✐♦♥ ✈❛❧✉❡ ♦✈❡( ❙#❛❧❧ ❣❡♥❡(❛#✐♦♥" ✭MaxStallGenerations✮

✐" ❧❡"" #❤❛♥ ♦( ❡H✉❛❧ #♦ ❋✉♥❝#✐♦♥ #♦❧❡(❛♥❝❡ ✭FunctionTolerance✮✳ ■♥ ▲✐"#✐♥❣ ✻✱ x

✐" #❤❡ ❜❡"# "♦❧✉#✐♦♥ ✭❞❡❝✐"✐♦♥ ✈❛(✐❛❜❧❡"✮✱ fval ✐" #❤❡ ✈❛❧✉❡ ♦❢ #❤❡ ✜#♥❡"" ❢✉♥❝#✐♦♥✱

exitflag ✐♥❞✐❝❛#❡" #❤❡ (❡❛"♦♥ ♦❢ ✇❤② ●❆ "#♦♣♣❡❞✱ ❛♥❞ ▲❇ ❛♥❞ ❯❇ ✐♥❞✐❝❛#❡" #❤❡

"❡# ♦❢ ❧♦✇❡( ❛♥❞ ✉♣♣❡( ❜♦✉♥❞" ♦♥ #❤❡ ❞❡❝✐"✐♦♥ ✈❛(✐❛❜❧❡"✱ (❡"♣❡❝#✐✈❡❧②✳

▲✐"#✐♥❣ ✻✳ ❙❝"✐♣% %♦ ❡①❡❝✉%❡ ●❆ ❖♣%✐♠✐③❛%✐♦♥ ✐♥ ▼❆❚▲❆❇

✶ if Parallel_computing == 1

✷ delete(gcp('nocreate'));%To avoid interactive session error

✸ %Parallel computation

✹ parpool('local',NumProcessors_for_parallel_computing);

✺ end

✻

✼ gaoptions = optimoptions('ga', 'UseVectorized',true, ...

✽ 'PopulationSize', Pop_Opt,'MaxGenerations', MaxGen_GA, ...

✶✶



✾ 'MaxStallGenerations',MaxStall, 'FunctionTolerance',10e-3);

✶✵ gaoptions = optimoptions(gaoptions, 'PlotFcn', ...

✶✶ {@gaplotbestf, @gaplotstopping, @gaplotbestindiv},'Display','iter');

✶✷ %InitialPopulationMatrix is for assigning user-defined initial popul.

✶✸ gaoptions.InitialPopulationMatrix = initial_population_GA_final;

✶✹ [x fval, exitflag,output] = ga(@Fitness_vectorized,nvar, ...

✶✺ [],[],[],[],LB,UB,[],gaoptions);

✹✳✺✳ ▼✐%❝❡❧❧❛♥❡♦✉% %❝-✐♣/%

❇❡"✐❞❡" %❤❡ ❛❢♦*❡♠❡♥%✐♦♥❡❞ "❝*✐♣%"✱ ❢❡✇ ♠♦*❡ ✐♠♣♦*%❛♥% "❝*✐♣%" %❤❛% ❛*❡ ♥❡❝✲

❡""❛*② ❢♦* ❛""❡♠❜❧✐♥❣ %❤❡ ✐♥%❡❣*❛%❡❞ ❢*❛♠❡✇♦*❦ ❛*❡ ❜*✐❡✢② ❞❡"❝*✐❜❡❞ ✐♥ %❤✐" "❡❝✲

%✐♦♥✳

✹✳✺✳✶✳ ❈❤❡❝❦✐♥❣ ✇❛/❡- ❧❡✈❡❧ ✐♥ ❛ %/♦-❛❣❡ ❛/ ❛ ❣✐✈❡♥ /✐♠❡

❋♦* ❡"%✐♠❛%✐♥❣ %❤❡ %❤✐*❞ %❡*♠ ♦♥ %❤❡ *✐❣❤% ❤❛♥❞ "✐❞❡ ♦❢ ❊;✳ ✭✶✮✱ ✐% ✐" ♥❡❝❡""❛*②

%♦ ❦♥♦✇ %❤❡ %✐♠❡ "❡*✐❡" ♦❢ %❤❡ ✇❛%❡* ❧❡✈❡❧ ✐♥ ❡❛❝❤ "%♦*❛❣❡✳ ■♥ ♣❛*%✐❝✉❧❛*✱ %♦

✈❡*✐❢② ✐❢ %❤❡ "%♦*❛❣❡ ✐" ❛❜♦✉% %♦ ❞*②✱ ✐% ✐" ♥❡❝❡""❛*② %♦ ❦♥♦✇ %❤❡ "%♦*❛❣❡ ✇❛%❡*

❧❡✈❡❧ *✐❣❤% ❜❡❢♦*❡ %❤❡ ❤②❞*♦❣*❛♣❤ "%❛*%" %♦ ❞❡❧✐✈❡* ✇❛%❡* %♦ %❤❡ "%♦*❛❣❡ ✭❡✳❣✳✱

❧♦✇❡"% "%♦*❛❣❡ ✇❛%❡* ❧❡✈❡❧✮✳ ❆ "%♦*❛❣❡ ✇✐%❤ ③❡*♦ ♦* ♥❡❣❛%✐✈❡ ❞❡♣%❤ ✇♦✉❧❞ ✈✐♦❧❛%❡

%❤❡ ♣❤②"✐❝❛❧ ✇❛%❡* ❞❡♣%❤ ❛♥❞ ✇♦✉❧❞ ❧❡❛❞ %♦ %❤❡ ❛❜♦*%✐♦♥ ♦❢ %❤❡ ❍❊❈✲❍▼❙

♣*♦❣*❛♠✳ ❚♦ ✜♥❞ %❤❡ ✇❛%❡* ❧❡✈❡❧ ✐♥ ❛ "%♦*❛❣❡ ❛% ❛ ❣✐✈❡♥ %✐♠❡✱ ❍❊❈✲❉❙❙❱✉❡

✐" ✉"❡❞ ❢♦* ✇*✐%✐♥❣ %❤❡ %✐♠❡ "❡*✐❡" ♦❢ "%♦*❛❣❡ ✇❛%❡* ❧❡✈❡❧" %♦ ❛♥ ❊❳❈❊▲ ✜❧❡✱

❢*♦♠ ✇❤✐❝❤ ❛*❡ *❡❛❞ ❜② ▼❆❚▲❆❇✳ ▲✐♥❡" ✶ %♦ ✸ ✐♥ ▲✐"%✐♥❣ ❄❄ ✇*✐%❡ %❤❡ ❊①❝❡❧

✜❧❡ %❤*♦✉❣❤ %❤❡ ❏②%❤♦♥ "❝*✐♣% WetlandsDSSSaveExcel.py✱ ✇❤✐❝❤ ❝♦♥%❡♥% ✐"

"❤♦✇♥ ✐♥ ▲✐"%✐♥❣ ✽✳ Wet❴data ✭▲✐♥❡ ✾✮ ✐♥ ▲✐"%✐♥❣ ❄❄ *❡❛❞" %❤❡ ❊①❝❡❧ ✜❧❡✱ ✇❤✐❧❡

❛" WetElev❴before❴hydrog ❛❝❝❡"" %❤❡ ❞❡"✐*❡❞ ❞❛%❛ ✐♥ %❤❡ ❊①❝❡❧ ✜❧❡✳

▲✐"#✐♥❣ ✼✳ ❙❝"✐♣% ❢♦" ✜♥❞✐♥❣ ,%♦"❛❣❡ ✇❛%❡" ❧❡✈❡❧ ❛% ❛ ❣✐✈❡♥ %✐♠❡

✶ InputDSS = ['HEC-DSSVue.exe ' path_general '\RAS_HMS_folders\' ...

✷ StrID '\' Folder_HMS '\WetlandsDSSSaveExcel.py'];

✸ [status,cmdout] = system(InputDSS);

✹ %Read data of Wetland Characteristics

✺ filenameinput= [path_general '\RAS_HMS_folders\' General_Project ...

✻ StrID '\' Folder_HMS '\wet_balance.xls'];

✼ sheet = 'sheet1';

✽ %Wet_data reads "numeric" data, string_wetlands reads "text" data

✾ Wet_data= xlsread(filenameinput,sheet);

✶✵ for jj = 1:NumberWetlands_managed

✶✶ %initial elevation starts from row 1

✶✷ WetElev_before_hydrog = ...

✶✸ Wet_data(Time_at_which_hydrograph_starts(jj), 2 + jj);

✶✹ end

▲✐"#✐♥❣ ✽✳ ❲❡%❧❛♥❞,❉❙❙❙❛✈❡❊①❝❡❧✳♣②✿ ❙❛✈❡, ❉❙❙ ❞❛%❛ %♦ ❛♥ ❊①❝❡❧ ✜❧❡ ✭❆❞❛♣%❡❞ ❢"♦♠

❋♦❧,♦♠❙❛✈❡❊①❝❡❧✳♣② ❏②%❤♦♥ ,❝"✐♣% ✐♥ ❍②❞"♦❧♦❣✐❝ ❊♥❣✐♥❡❡"✐♥❣ ❈❡♥%❡" ✷✵✵✾✮

✶✷



✶ from hec.script import *
✷ from hec.heclib.dss import *
✸ from hec.dataTable import *
✹ import java

✺

✻ # Open the file and get the data

✼ try:

✽ dssFile = HecDss.open("C:\Cypress1\CypressHMS\Run_1.dss")

✾ elev = dssFile.get("//WL-410/ELEVATION/01JAN2018/1HOUR/RUN:RUN 1/")

✶✵ inflow = dssFile.get("//WL-410/

✶✶ FLOW-COMBINE/01JAN2018/1HOUR/RUN:RUN 1/")

✶✷ stor = dssFile.get("//WL-410/

✶✸ STORAGE/01JAN2018/1HOUR/RUN:RUN 1/")

✶✹ totalOutflow = dssFile.get("//WL-410/

✶✺ FLOW/01JAN2018/1HOUR/RUN:RUN 1/")

✶✻ releaseMain = dssFile.get("//WL-410-RELEASE/

✶✼ FLOW/01JAN2018/1HOUR/RUN:RUN 1/")

✶✽ spillOvertopping = dssFile.get("//WL-410-SPILL-1/

✶✾ FLOW/01JAN2018/1HOUR/RUN:RUN 1/")

✷✵ except java.lang.Exception, e :

✷✶ # Take care of any missing data or errors

✷✷ MessageBox.showError(e.getMessage(), "Error reading data")

✷✸

✷✹ # Add Data

✷✺ datasets = java.util.Vector()

✷✻ datasets.add(elev)

✷✼ datasets.add(inflow)

✷✽ datasets.add(stor)

✷✾ datasets.add(totalOutflow)

✸✵ datasets.add(releaseMain)

✸✶ datasets.add(spillOvertopping)

✸✷

✸✸ # For this code, jython sees a List before a Vector

✸✹ #list = java.awt.List()

✸✺ list = []

✸✻ list.append(datasets)

✸✼

✸✽ table = HecDataTableToExcel.newTable()

✸✾

✹✵ # If you want to run Excel with a specific name and not a temp name:

✹✶ # table.runExcel(list, "C:\Cypress1\CypressHMS\wet_balance.xls")

✹✷ # Or, if you would just rather create an Excel file, but not run it:

✹✸ table.createExcelFile(list, "C:\Cypress1\CypressHMS\wet_balance.xls")

✹✳✺✳✷✳ $❧♦''✐♥❣ ♦❢ ♦♣'✐♠❛❧ ✢♦✇1 ❛♥❞ ♦'❤❡5 ✢♦✇ ✈❛5✐❛❜❧❡1 ❢♦5 ❡❛❝❤ 1'♦5❛❣❡ ♣♦♥❞

▲✐"#✐♥❣ ✾ ♣(❡"❡♥#" #❤❡ "❝(✐♣# ❢♦( ♣❧♦##✐♥❣ #❤❡ ♦♣#✐♠❛❧ "❝❤❡❞✉❧❡ ♦❢ ♦✉#✢♦✇" ❛#

❡❛❝❤ "#♦(❛❣❡ ♣♦♥❞ ❛❧♦♥❣ ♦#❤❡( ✢♦✇ ✈❛(✐❛❜❧❡"✳ ❚❤❡ ♣❧♦# ✐" ❞♦♥❡ #❤(♦✉❣❤ ❍❊❈✲

❉❙❙❱✉❡ ✉"✐♥❣ #❤❡ ❏②#❤♦♥ "❝(✐♣# Plot❴optim❴flow❴storage❴wetlands.py "❤♦✇♥

✐♥ ▲✐"#✐♥❣ ✶✵✳ ■♥ ▲✐"#✐♥❣ ✾✱Write❴Python❴for❴Plot❴Opt❴Wetl❴variables ✐"

✉"❡❞ ❢♦( ❝❤❛♥❣✐♥❣ #❤❡ ✈❛(✐❛❜❧❡" ❢♦( ❡❛❝❤ "#♦(❛❣❡ "✉❝❤ ❛" "#♦(❛❣❡ ♥❛♠❡ ✭WetlandName✮✱

#❤❡ ♣❡(✐♦❞ ❢♦( #❤❡ ♣❧♦# ✭WritingT imingFromHMS✮ ❛♥❞ #❤❡ ❧♦❝❛#✐♦♥ ❛♥❞ ♥❛♠❡

❢♦( "❛✈✐♥❣ #❤❡ jpg ✜❣✉(❡✳ ❆♥ ❡①❛♠♣❧❡ ♦❢ #❤❡ ♣❧♦# ❣❡♥❡(❛#❡❞ ✐" "❤♦✇♥ ✐♥ ❋✐❣✉(❡

✽✳ ❉✉❡ #♦ "♣❛❝❡ ❧✐♠✐#❛#✐♦♥"✱ ✏❙❡# #❤❡ ✐♥✢♦✇ ❛♥❞ ♦✉#✢♦✇ ❝♦❧♦("✑ ❛♥❞ ✏❙❡# #❤❡

✶✸



❧❛❜❡❧ $❡①$✑ ✐♥ ▲✐*$✐♥❣ ✶✵ ❛.❡ ✐♥❝❧✉❞❡❞ ♦♥❧② ❢♦. ♦♥❡ ♦❢ $❤❡ ✢♦✇ ✈❛.✐❛❜❧❡* ✭✏❲❛$❡.

❙✉.❢❛❝❡ ❊❧❡✈❛$✐♦♥✑✮✳ ❋♦. $❤❡ ♦$❤❡. ✈❛.✐❛❜❧❡*✱ $❤❡ ✉*❡. ♥❡❡❞* $♦ ♠❛❦❡ ❛ ❝♦♣② ❛♥❞

❝❤❛♥❣❡ $❤❡ ♥❛♠❡ ♦❢ $❤❡ ✈❛.✐❛❜❧❡✳

▲✐"#✐♥❣ ✾✳ ❙❝"✐♣% ❢♦" ♣❧♦%%✐♥❣ ♦♣%✐♠❛❧ -❝❤❡❞✉❧❡ ♦❢ ♦✉%✢♦✇- ❛% ❡❛❝❤ -%♦"❛❣❡ ❛❧♦♥❣ ♦%❤❡" ✢♦✇

✈❛"✐❛❜❧❡-

✶ Input_temp = [path_general '\utilitaries\

✷ Plot_optim_flow_storage_wetlands_doNOTdelete.py'];

✸ Output_temp = [path_general '\utilitaries\

✹ Plot_optim_flow_storage_wetlands.py'];

✺

✻ Text_Open_File = [path_general '\RAS_HMS_folders\'

✼ General_Name_of_Project StrID '\' ...

✽ Folder_HMS '\Run_1.dss'];

✾ Text_Open_File = [ 'dssFile = HecDss.open("' Text_Open_File '")'];

✶✵

✶✶ Text_Save_FileJPEG = [ 'plot.saveToJpeg("' path_general

✶✷ '\Optimal_results\'WetlandName{kk} '", 100)'];

✶✸

✶✹ ElevTemp = [ 'elev = dssFile.get("//'WetlandName{kk} ...

✶✺ '/ELEVATION' WritingTimingFromHMS '")'];

✶✻

✶✼ Total_outflow=['TotalOutflow = dssFile.get("//'WetlandName{kk} ...

✶✽ '/FLOW' WritingTimingFromHMS '")'];

✶✾

✷✵ InflowTemp = [ 'inflow = dssFile.get("//'WetlandName{kk} ...

✷✶ '/FLOW-COMBINE' WritingTimingFromHMS '")'];

✷✷

✷✸ StorTemp = [ 'stora = dssFile.get("//'WetlandName{kk} ...

✷✹ '/STORAGE' WritingTimingFromHMS '")'];

✷✺

✷✻ Opti_ReleaseTemp=['OptimRelease = dssFile.get("//'WetlandName{kk} ...

✷✼ '-RELEASE/FLOW' WritingTimingFromHMS '")'];

✷✽

✷✾ SpillFlowTemp=[ 'Spill = dssFile.get("//'WetlandName{kk} ...

✸✵ '-SPILL-1/FLOW' WritingTimingFromHMS '")'];

✸✶

✸✷ Name_Wetland_plot = [ 'plot.setPlotTitleText("Wetland ' ...

✸✸ WetlandName{kk} '")'];

✸✹

✸✺ %Write JPEG files

✸✻ cd(path_general)

✸✼ Write_Python_for_Plot_Opt_Wetl_variables(Input_temp, Output_temp,

✸✽ ElevTemp, Total_outflow, InflowTemp, StorTemp, Opti_ReleaseTemp,

✸✾ SpillFlowTemp, Name_Wetland_plot, Text_Open_File,

✹✵ Text_Save_FileJPEG);

✹✶ cd(path_DSSVue_executable);

✹✷ string_temp = ['HEC-DSSVue.exe ' path_general '\utilitaries\

✹✸ Plot_optim_flow_storage_wetlands.py'];

✹✹ [status,cmdout] = system(string_temp);

✶✹



▲✐"#✐♥❣ ✶✵✳ P lot❴optim❴flow❴storage❴wetlands.py✿ ❙❝$✐♣' ❢♦$ ♣❧♦''✐♥❣ '❤❡ ♦♣'✐♠❛❧ 1❝❤❡❞✲
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✐♥ ❍②❞$♦❧♦❣✐❝ ❊♥❣✐♥❡❡$✐♥❣ ❈❡♥'❡$ ✷✵✵✾✮

✶ from hec.script import *
✷ from hec.script.Constants import TRUE, FALSE

✸ from hec.heclib.dss import *
✹ import java

✺

✻ # Open the file and get the data

✼ try:

✽ dssFile = HecDss.open("C:\DSSTest_Wetland_Opt_11_20_2018\

✾ RAS_HMS_folders \Cypress1\CypressHMS\Run_1.dss")

✶✵ elev = dssFile.get("//WL-420/

✶✶ ELEVATION/01JAN2018/1HOUR/RUN:RUN 1/")

✶✷ stora = dssFile.get("//WL-420/

✶✸ STORAGE/01JAN2018/1HOUR/RUN:RUN 1/")

✶✹ inflow = dssFile.get("//WL-420/

✶✺ FLOW-COMBINE/01JAN2018/1HOUR/RUN:RUN 1/")

✶✻ TotalOutflow = dssFile.get("//WL-420/

✶✼ FLOW/01JAN2018/1HOUR/RUN:RUN 1/")

✶✽ OptimRelease = dssFile.get("//WL-420-RELEASE/

✶✾ FLOW/01JAN2018/1HOUR/RUN:RUN 1/")

✷✵ Spill = dssFile.get("//WL-420-SPILL-1/

✷✶ FLOW/01JAN2018/1HOUR/RUN:RUN 1/")

✷✷ except java.lang.Exception, e :

✷✸ # Take care of any missing data or errors

✷✹ MessageBox.showError(e.getMessage(), "Error reading data")

✷✺

✷✻ # Initialize the plot and set viewport size in precent

✷✼ plot = Plot.newPlot("Wetland plots")

✷✽ layout = Plot.newPlotLayout()

✷✾ topView = layout.addViewport(10.)

✸✵ middleView = layout.addViewport(10.)

✸✶ bottomView = layout.addViewport(70.)

✸✷

✸✸ # Add Data in specific viewports

✸✹ topView.addCurve("Y1", elev)

✸✺ middleView.addCurve("Y2", stora)

✸✻ bottomView.addCurve("Y1", inflow)

✸✼ bottomView.addCurve("Y1", TotalOutflow)

✸✽ bottomView.addCurve("Y1", OptimRelease)

✸✾ bottomView.addCurve("Y1", Spill)

✹✵

✹✶ panel = plot.getPlotpanel()

✹✷ prop = panel.getProperties()

✹✸ prop.setViewportSpaceSize(0)

✹✹

✹✺ # Break our first rule - actually this creates the plot to change

✹✻ plot.configurePlotLayout(layout)

✹✼

✹✽ panel = plot.getPlotpanel()

✹✾ prop = panel.getProperties()

✺✵ prop.setViewportSpaceSize(0)

✺✶

✺✷ # Invert the precip and make pretty

✺✸ # view0 = plot.getViewport(0)

✺✹ # yaxis = view0.getAxis("Y1")

✶✺



✺✺ # yaxis.setReversed(FALSE)

✺✻ # precipCurve = plot.getCurve(precip)

✺✼

✺✽ # precipCurve.setFillColor("blue")

✺✾ # precipCurve.setFillType("Above")

✻✵ # precipCurve.setLineVisible(FALSE)

✻✶

✻✷ # Set the inflow and outflow colors

✻✸ elevCurve = plot.getCurve(elev)

✻✹ elevCurve.setLineColor("darkcyan")

✻✺ elevCurve.setLineWidth(3.)

✻✻

✻✼ # Set the label text

✻✽ label = plot.getLegendLabel(elev)

✻✾ label.setText( "Water Surface Elevation")

✼✵ label.setFont("Arial Black")

✼✶ label.setFontSize(24)

✼✷

✼✸ # Set the plot title

✼✹ plot.setPlotTitleText("Wetland WL-420")

✼✺ tit = plot.getPlotTitle()

✼✻ tit.setFont("Arial Black")

✼✼ tit.setFontSize(18)

✼✽ plot.setPlotTitleVisible(TRUE)

✼✾

✽✵ plot.setSize(1500,1200)

✽✶ plot.showPlot()

✽✷

✽✸ # Now that it is complete, save to a .jpg and close it

✽✹ plot.saveToJpeg("C:\DSSTest_Wetland_Opt_11_20_2018\

✽✺ Optimal_results\WL-420", 100)

✽✻ plot.close()
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