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ILWIS: the Integrated Land and Water Information System
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Create, debug and share
geoprocessing workflows
with visual workflow builder

Education-friendly interface of ILWIS GIS-EO software:

linked-views, visual data catalog, raster metadata view,
etc.
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The interoperability issue..
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Processes
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Shareability & Reproducibility

Shareability
Transfer workflow from one user/environment to another

Requires a standard interchange format.

Recreate and reuse workflow with same conditions to ac
similar results.
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Reproduce
are UNIVERSITY OF TWENTE.

Reproducibility

Requires provenance information.



Comparison of workflow systems

0ols

JSON JSON  JSON Python
& XML

Does the schema of the format No No No No Yes Yes No
conform to a standard?
Is the workflow reproducible from No Yes Yes No Yes Yes Yes
this format?
Does it store enough metadata to Yes No Yes No - Yes -
describe a process?
Does it support workflow No No No No Yes Yes No

composition from remote services?
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Schema for standard interchange format

ITC

Input
+ id: integer
+ idennfier: string
+ name: string

+ type: stang

+ description: string

+ optional: boolean
=+ vz stong

+ value: string

Metadata

~+ longname: string

Connection

+ fromOperationlD: integer

= label: string
~+ description: string 1
~+ inputparametercount : integer
- outputparametercount : f.uteger
+ url: resource
+ resource: strng Has
+ position: array
1

= Qperation

1 n Has 1 =+ 1d: integer

Output
+ 1d: integer
+ identifier: string
+ name: string
+ type: string
+ descoption: string

+ value: string

Has

+ toOperationlD: integer
+ fromParameterID: integer
Has + toParameter]D: integer

O.n

Contains

1 1

= Worldflow

1 n  Has 1 + 1d: integer

Contains

1

Metadata
+ longname: string

+ descaption: string
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Architecture & implementation

Schema design
Schema implementation : Woskflow Client

Create Import Export Modify Execute

Request
Interface development Response @ 5o
_—o—""/_

(JSON)

Workflow composition | §
Apache HTTP Server |

OGC Services :

E

. . : Workflow Engine Pvthon 3 g :
implementations ; : > I
. Workflow Transformation Workflow Execution l

Workflow engine @ @
_'_'_,/_

Remote services

Service chainin : - :
Service chaining  [H i Sy ey p—ey o | NewOGCRESTRI | o, |

: Service
WorkﬂOW execution Data Services Processing Services
A
N
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AfriAlliance project

Water Resources Monitoring & Forecastlng using a e
Triple-Sensor Observation approach — —
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Triple sensor approach sample workflow
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Surplus Deficit (SD)
(Raster map, diagrams

and tables)

Surplus Deficit (SD)
{(Raster map, diagrams
and tables)

Surplus Deficit (3D
(Raster map, diagrams
and tables)
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Triple Collocation

.
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Simple comparison

l

Evaluation report
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Case study

Study Area, Dano

Satellite

Crowdsourced
geoinformation

Data Sources:
*  Chirps rainfall (WCS)

‘ , 012 4 6 8
0 4080 60 240 320 . meters Coordinate System: GCS WGS 1984 12 6 S ilometers

 NOAA Climate Prediction Datu: WGs 1954
Centre (SOS) e
 Water Point Data Exchange
database (SOS)
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Result of triple sensor collocation .

Location |\ B A B A B performance
0.816 0.814 0.843 0.839 1.063 1.065 W3
0.770 0.768 0.882 0.876 0.997 1.000 W3
0.644 0.640 1.056 1.050 0.870 0.876 W2
0.700 0.705 1.014 1.021 0.888 0.882 W2
m 0.601 0.598 1.093 1.090 0.869 0.873 W2
0.589 0.592 1.213 1.215 0.729 0.725 W2
0.580 0.577 1.137 1.134 0.787 0.790 W2
0.823 0.823 0.881 0.887 1.004 1.004 W3
0.984 0.982 0.735 0.744 0.911 0.912 w1
0.910 0.910 0.764 0.769 1.062 1.062 W3
0.953 0.953 0.695 0.687 0.969 0.969 W3

RMSE

W1 ~ Satellite sensor, W2 ~ In-situ sensor, W3 ~ Citizen Sensor
A ~ Our method B ~ Mannaerts et al. (2018),



Result of triple sensor collocation

 all data |

july 1-14 || july 7-21 || july 15-31 |
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In Situ -'»'agabfe 11.26405, -2.97167
g I’b'\x‘,'Q'\_‘;aiirle
A Bakano& nerry %i anta,_ .
Satellite Citizen ) ot pnt 1163
A Reporter : Ousmane
O Bojang Ranking : Citizen,Satellite,InSitu
} erias weight_Citizen :1.55
. o weight_InSitu :0.38
HOURiation | weight_Satellite: 0.57
s error_Citizen  :-104.95
Opno error_InSitu : 291.95
(. error_Satellite :44.67
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http://afrialliance.itc.utwente.nl/triplesensor/

Workflow software as Web application

S Web Services Standard Format v Triple Sensor Workflow
£ Processing Services ) O
. . ~ 0) i3:Moving Average 2) i3:Table from GeoJSON
REST services Inputs Inputs
4 PublishRaster 0. input featurecoverage(geom) 0. GeoJSON feature(geom) Pouleba
1. attributes(string) 1. Table Domain(string)
. 2. weight function(string) Qutputs
- ILWIS 4 Operations 3. weight exponent(string) 0. ilwis table(table)
4. limiting distance(double) o
- 5. georeference(georeference)
ILWIS3 Server(WPS) e
4 i3:Create Maplist 0. result(string) u@)” Cher s
¥ i3:Create Maplist2 = ® A
¥ i3:Table from GeoJSON L J(Chet,
¥ i3:Moving Average O y @
It i3:PointMap From Table 3) i3:PointMap From Table 461"
oy " Inputs . Bojangle
I i3:Triple Collocation ) 0. Input table(iable) :
1) i3:Create Maplist 1. Latitude column(string) f Bat
5 Nafailt Sarvar\NWP Y M PS(string) Inputs 2. Longitude column(string) !
- 0. list of rast tri 3 dinat 1 tri = e
' a‘ta Semes Oult’::ou.?tsras er maps(string) ouctc';?lrt;na e system(string) Satellite Citizen
-+ Rainfall_sensors - 0. result(maplist) 0. Point Map(pointmap)
.- Rainfall_citizenpoints DEICNEC S Execufion Result  SOS Time-Series
: v
~ Default Server(WCS) Dano boundary:
: . ] . " N 7
% maris_mamase:DMinta Rainfall_citizenpoints:
= maris_mamase:DMprod. . rainfall:
= maris_mamase:floristics
E i : N
mar!s_mamase.grtassco.. 5) i3:Triple Collocation
~ maris_mamase:rainfall Inputs
. . 0. Satellite data(maplist)
i marls_mamase:raln_eﬁ_.. 1. Station data(maplist)
© maris_mamase:carcap_.. Z Citizen data(pointmap) .
4 »
+ 52North Server(SOS) - 00:24:14
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Sharing the workflow with CAMUNDA WEMS

ﬂ Camunda Modeler
File Edit Window Help
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End Workflow
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