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BACKGROUND...

« SWAT 2009: released January 2010 .
L U

Vs
"w\l{*

* New module inclusion: land use change (LUU)*

* Input files required: lup.dat, filel.dat,
file2.dat,....

*Arnold et al. (2010)
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LUC MoODULE WORKING.....RECAP

SWAT2009 onwards HRU_FR in *.hru

Model run 1998 - 2008
HRU_FR= 0.1 means 10% of subbasin

HRU_FR= summation (1)

e C:\WINDOWS\system32\cmd.exe - swat2009.exe | H R U

D:\Grad_Asst_Duties\SUWAT_Modeling\I1llinois\SWAT_Model\Scenarios\Default\TxtInOut SUbbaSI n
>swat2809? .exe

SUAT20089
Rev. 414
Soil & Water Assessment Tool

PC Uersion
Program reading from file.cio . . . executing

Executing year
Executing year
Executing year
Executing year
Executing year
Executing year
Executing year
Executing year
Executing year
Executing year
Executing year
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UPDATE

« SWAT2009 LUC was developed to create input
files for activating LUU module*

* More than 7000 user visits** to SWAT2009 LUC
tool have been made since mid 2011.

» Changing either the data path, renaming of folders,
land use data format, not checking box against hru
feature class etc. have invited lots of questions from
users

* Tutorial example i1s recommended for guidance

*Pai and Saraswat(2011) ** Google Analytics
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OBJECTIVES

Develop a Cloud-based tool using open
! source software to create lup.dat file for use
In SWAT model

Demonstrate and Performance Results
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Cloud Architecture



SWAT LUC FILE STRUCTURE
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USER UPLOADED Python modules
SWAT Mode
Landuse Layers
Landuse

| staric | BB | swar || swaTLuC ||

| Lookup

SWAT

Diango Apache
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Django Project




SWAT LUC TECHNOLOGY STACK

Client

AJAX requests and
responses

Event triggers
Interact with DOM
objects

JQuery Django

Provide site’s style Templates | Django

UAEX header and footer ‘ Data
=1 Models
(O Django
View
SWAT LUC Content Functions

Django templates
Jans P @mu._
Forms
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DJANGO USER AUTHENTICATION

Manage user objects Database Schema

. . . swat luc.auth_user_grou swat_|ucauth_grou| swat Juc.auth_grou| issions
ASSIgn permission and Fﬁ;i::(m e ?id:intt(ll) = ph\Eg:in:(ll) =orep-pe {

@ user id : int(11) @ name : varchar(80 @ group_id : int(11)

authorize req uests @ group_id : int(11) @ permission_id : int(11)

swat_luc.auth_permission

Manage administrator Fﬁ:ﬁ?n_'"kifjf e B e et (25)

) session_data : longtext @ content_type_id : int(11)
accounts {1l expire_date : datetime @ codename : varchar(100)
swat luc.django_content_type

@id:int(11)

- — ¢ app_label ; varchar(100)
. . . swat luc.django_migrations . - -
Built-in views for ¥ id: nt11) ¥ model varchar(100) <t . diango_admin_log
g app : varchar(255) I% Idct:' '”T(tlll) e
H H name : varchar(255) action_time : datetime
h an d I ! ng Iog In 1 applied : datetime ! object id : longtext
K ol 2 object_repr : varchar(200)
aut h enticatio n’ # action flag : smallint(5) unsigned
2} change_message : longtext
# content_type id : int(11)

passwo rd encryptionl # user id : int(11)
and password resets

suatluc SWATLUC_userprofile swat_luc.auth_user swat luc.auth_user_user_permissions
gid :int(11) s ®id: int(11) Tidring1)
organization : varcharl ) password : varchar(128) @ user id : int(11
Automated password - country : vrchar50) @ ot login : datetime oo (1)
() state : varchar(50) # is_superuser : tinyint(1) N

reset through email 8 user d: (1) D o i)
0 - 2 first_name : varchar(30)
va I | d at ion 2 last_name : varchar(30)
2 email : varchar(254)
is_staff : tinyint(1)
is_active : tinyint(1)
1] date_joined ; datetime




Demonstration and Results




DEMONSTRATION AND PERFORMANCE

STEP 1. SWAT Project folder input

Goose Creek lllinois River Watershed

(114 Sq km, 1050 HRU )

SWAT Model Input: Choose File | No file chosen | Upload | | 7]
Landuse Folder: Choose File | No file chosen |Upload | | 7]
No. of Landuse layers: \ﬂ/ m
Lookup File: Choose File | Nofile chosen | Upload | | 7]
| Reset | | Process | Download

Status

Cache River Watershed
(5000 sq km, 12321 HRU)

SWAT Model Input: Choose File |No file chosen | Upload | | 2| v
Landuse Folder: Choose File | No file chosen | Upload | | 7|
No. of Landuse layers: M m
Lookup File: Choose File | Nofile chosen | Upload | | 7|

Reset Process Download

Swat Input folder uploaded

3 Seconds
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Swat Input folder uploaded
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DEMONSTRATION AND PERFORMANCE

STEP 2. Land use layers folder input

Goose Creek lllinois River Watershed
(114 Sg km, 1050 HRU )

Cache River Watershed
(5000 sq km, 12321 HRU)

SWAT Model Input:
Landuse Folder:
No. of Landuse layers:

Lookup File:

Reset

Chaose File | Nofile chasen |Upload | | ?| v

Chaose File | Nofile chasen |Upload | | ?| v
® O

Chaose File | Nofile chasen |Upload | | ?|

Frocess Download

SWAT Mode! Input: Choose File | No file chosen | Upload | | ? | v
Landuse Folder: Choose File | No file chasen | Upload | | ? | v
No. of Landuse layers: \ﬂ/ m
Lookup File: Choose File | No file chasen | Upload | | ? |
| Reset | | Process | Download

Status

Input landuse folder uploaded

2 Seconds
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Input landuse folder uploaded

4 Seconds
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DEMONSTRATION AND PERFORMANCE

STEP 3. Individual land use layers input

Goose Creek lllinois River Watershed Cache River Watershed
(114 Sg km, 1050 HRU ) (5000 sq km, 12321 HRU)

SWAT Model Input: Choose File | Nofile chosen \M’ m v SWAT WodelInput: \—,Choose Flle | No fle chosen \M, m Y
Landuse Folder: Choosa File | No file chosen | Upload | 2] v Landuse Folder Choase File | No fle chosen | Upload | 2 ’
No. of Landuse layers: \ﬂ, m No. of Landus layers: \ﬁ, ul
Landuse layer1: Choosa File [1u1.aux 01/01/2004 Landuse layert: | Choose File | cache_92.aux Piotes
Landuse layer2: Choose File | lu2.aux 01/01/2008 Landuse layer2: \_’Choose Flle | cache_%9.2u1 IW
[l B Landuse layer3: Choose File | cache_01.aux poteoot

Lookup Fike: e Mo chosen \M’ m Landuse layer4: Choose File |cache_04.aux IW
\ﬂ, \%’ == Landuse layers: Choose File | cache_06.aux 01/01/2006

Landuse layer6: Choose File | cache_11.aux 01012011

Status \M m
Lookup File: Choose File | No fle chosen | Upload | 1?7
| Reset | | Process | Download
20 Seconds
Status

90 Seconds
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DEMONSTRATION AND PERFORMANCE

STEP 4. Land use look up file input

Goose Creek lllinois River Watershed

(114 Sq km, 1050 HRU )

SWAT Model Input; Choose File | Nofle chosen Upload
Landuse Folder: Choose File | Nofile chosen Upload
No. of Landuse layers: 0K
Lookup File: Choose File | Nofile chosen Upload
M \M Download

TR

?

E]

?

El E]

2

E]

Cache River Watershed
(5000 sq km, 12321 HRU)

SWAT Model Input: Choase File | Nofile chosen |Upload | [2] V
Landuse Folder: Choose File | No file chosen |Upload | [2]
No. of Landuse layers: \ﬂ/ m v
Lookup File: Choose File | No file chosen \Upload | |2] Y
\ﬂ/ \m/ Download

Status
Lookup file uploaded

2 Seconds
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Lookup file uploaded
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DEMONSTRATION AND PERFORMANCE

STEP 5. Tool run/process time/output download

Goose Creek lllinois River Watershed Cache River Watershed

(114 Sg km, 1050 HRU ) (5000 sq km, 12321 HRU)
SWAT Model nput: | Choose File | Nofle chosen (Upoad | 7]V SWAT Mode! Input: Choose File |No file chosen [Upload | 2] Y
Landuse Folder: Chaosa File | No il thosen (Upoad | 7]V Landuse Folder: Choose File | Nofile chosen | Upload | | ?] ’
No. of Landuse layers: M m v No. of Landuse layers: \ﬂl m v
Lookup File: Choose File | No fle chosen \Upoad| 2]V Lookup File: Choose File | No fle chosen (Upload | | 2|

\W Process Download Reset Process Download

NE-L[HWMI IETHEU TS FIOCESSING CLAULTIE_US TiaiTiet idIttEe T
hru_area.tt containing hru fractional area is created hru fractional area of cache_04 is printed
Processing lu1 named landuse file Processing cache_06 named landuse file

hru fractional area of lu1 is printed hru fractional area of cache_06 is printed
Processing lu2 named landuse file Processing cache_11 named landuse file

hru fractional area of lu2 is printed hru fractional area of cache_11 is printed

process complete process complete
2 Seconds 2 minutes 29 Seconds

Steps 1 to 4 may depend on the internet speed of the user, but step 5
runs on the server.
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DEMONSTRATION AND PERFORMANCE

Overall Performance

Goose Creek lllinois River Watershed Cache River Watershed
SWAT Project Size 11 mb & #HRUs 1050 SWAT Project Size 128 mb & #HRUs 12321
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0 —

No 3G 256 kbps 128 kbps 64 kbps

No throttle 3G 256 kbps
throttle

Internet Speed
Internet Speed P
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CONCLUSIONS

v Objective 1: SWAT _LUC, a cloud-based tool using
open source software was developed

v" Objective 2: Data upload time varied with size of data
and 1nternet speed at the user’s end

v Output from the tool was independent of the user’s
Internet speed

v" Additional tools are undergoing testing and will be
released at 2015 SWAT Conference organized by
Purdue University during 12-16 October, 2015
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