Geo-MHYDAS : A discretization procedure of cultivated landscapes for distributed hydrological modelling
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Purpose _ _ _ Example of modelisation
Second step : hydrologic units creation
Landscape discretization is of major importance in distributed hydrological modelling. These hydrologic units must take into account the object limits Creating hydrological units by selective overlays Purpose
Geo-MHYDAS is a GIS tool that allows to explicitely represent the landscape features, particularly the man-made ones. while having sizes and shapes that remain compatible with the - The distributed hydrologic model MHYDAS was applied using as input i) a landscape discretization provided by
The landscape discretizations that are produced include user-controlled delineated irregular, linear or areal units connected application of the water flow functions of the hydrologic model. Geo-MHYDAS and ii) a classical landscape discretization that does not consider any man-mades features.
to each other along a tree-like structure. matural imits (e wil, ology)
| Procedure : Data The MHYDAS model

Geo-MHYDAS includes three steps : o | | | | | | i) Overlay the objects vector data with a pre-defined order of Roujan catchment located in o |
1) Processing, importation, creation and modifications of the geographical objects which are considered in the modelling, importance, southern France, 60 km west Distributed hydrologic model for agrosystems
I1) creation of the areal and linear units for hydrological modelling by a "selective cleaning" procedure after overlay that i) Merging the overlay-produced units considered too small or of Montpellier. Physically bgsed rginfall-rlunoff catchment m.odel.
preserve as much as possible the object limits, badly shaped according to thresholds. Mainly covered by vineyards. Catchment is series of interconnected units.

Topology connects areal units and linear units
together.

Full details on MHYDAS in Moussa et al. (2000) and
Moussa et al. (2002).

111) building of an oriented topology between irregularly-shaped areal units and linear units which allows the routing of the Drainage network formed by

Mman-made ditches.
Outflow is event- dominated.

simulated water flows. The order of importance of geographical objects orients the choice
of limits that must be removed in order to merge the deleted units
with their neighbours

a) dissalving sliver arcal feature
m.sliverpol ygseg seript

Main tasks : Landscape discretization
By Geo-MHYDAS : Classical method by ArcHydroTools
Steps Tasks Script Name Description Compulsory/optional . .
b msegp Overiaying geograzhical objects compzlsoryw b Successive vector overlay result InpUt datas : |and use; SOIl map On ArCVIeW 3.2 :
£ Successive | bt co i . and reach network coverages. .. 4+ * ! Input data : DEM 2 x 2 resolution.
overiays m.colseg oIn attriput columns operations optona . | z S R :7‘477“‘
So twa re StrUCture Creating m.dispolygseg Selective dissolving small areal optional I:.JJ::ﬁ?llygfgﬁz::lllﬂmm e DEM 2 X2 m reSO|Utlon % ., : 4‘
. . . reating features SO AN T A .
Geo-MHYDAS was developped using GRASS (Geographic Ressources Analysis Support System), an open source GIS rydrologleal units || . | X ‘\ B Results : 43 sub watersheds,
. . . . selective cleaning ¢leanin m.sliverpolygseg Selective dissolving sliver areal optional . AV 2 S\
(Geographical Information System) software package. It provides for the management of topological vector data as ctive cleaning | PRSI T features i i | Results : 464 areal units after el >1 reaches.
well as support for vector network analysis in an environment able to create geomatic algorithms. | m.extractlineseg  Linear units extraction compulsory Seletive cleaning resut selec_tlve clealmlng and overlay, ALK VY S
ectraction 246 linear units. el
The Geo-MHYDAS procedure is divided into independant GRASS scripts developped using Shell and Perl languages.
Launching is possible in an interactive graphical mode or a batch mode to automate the whole procedure. _ _
Simulated discharges
Thanks to the GRASS libraries, the input spatial data required by Geo-MHYDAS can provide in a great variety of ] ] ] The two simulations only differed in their landscape discretizations
formats (ESRI shapefiles, grid raster, OSGEO standards...). Third step : oriented topology calculation I—
- \ | | ; ; . > eference simulation im ulation usin I on
@ - Building an oriented topology that allows the routing of simulated water flows across the landscape. QW\ L unaitCoeeient (4 KL R
HEtn /arassitoit \v_/ - Able to build an oriented rooted tree from irregularly shaped units. I\ S — i e e '\ o
- Topology connection between linear to linear units, areal to areal units and then areal to linear units. P T L, _ o _ _ _
o o Discretization has great impact on simulated discharges.
. . . ] ] . 047 | \ + 120 . . . 1] 1] : . :
Topological relations between hydrologic units are characterized by a set of parameters (downstream unit, ] \ Much runoff and Peak discharge three times higher on "DEM only" discretization.
- - - - rocess order, distance to the neighboring unit, slope ... -’ T
First step : processing the geographical objects P J J PE el / N
- Impor.tin.g, creating .and then proces;ing t.he ge.og.ra.\phi.cal objects ObJeCtS Main tasks
whose limits are considered as hydrological discontinuities in the model. —— T R — —— FT———,
- These limits can be either natural ones (sub-catchments limits), soil m.toporeach | |Building oriented topology for compulsory
. . . . . . . uilding Oriente hydrographic network
and geological limits, or man-made ones like field boundaries or ditches. Hydrological network S ooigio o e
. J J J . hydrological units m.toposu uilding oriented topology for compulsor
- There is no restriction on the number of limit types that can be vector data e o nydrological unts o | Pulsery conclusion
considered at this step.
: . Geo-MHYDAS allows a more precise representation of landscape features, particularly the man-made ones that are known
Specific tasks are availables to manage these datas : \ : N + to have a great impact on water and mass flows across the landscape.
Steps Tasks Script Name Description Compulsory/optional La n d u Se VeCtO r d ata RS \
mnemenc|[Pyeeios retwerkuieston - |romesisey Subwatersheds | \\ 1 L , Legend N Geo-MHYDAS can be handled by a non-experienced GIS users.
: i i vector data \ 1 1 e=s Reach segments W 2™
m.sbw Subwatershed creation optional 2 ‘Hﬁ_i_z
Building of Field boundari a 73m R . . . e - -
=3 T T Soil use vector data | N > —> o Although Geo-MHYDAS was initially developped to provide input files to a specific hydrologic model (MHYDAS) , it can be
pocessng  wourcatn o - ! . ' potentially useful for a wide range of hydrologic models built on the same principle, i.e., having a water production function
I o 187 371 e T for surface units and a routing procedure to calculate a final discharge at the outlet.
m.dou izi i i DEM raster 1 ___},_gi_z/ ; ,//
. glas Generalizing areal boundaries optional 50 - — — — . . . . . .
m.modifyline Fxtendingortruncating linear optional / 2/ 1 431,900 0‘14513 44 46v6997J BeSIde, further VerSIOnS Of GeO_MHYDAS WI” be developped In the fra mework Of the OpenFIUId prOJeCt to extend the
| | 1 P - . s - - - - -
MBI ceometry of inear features. ™ 202 / | s e I [ 2 B () [ | o] L functionalities of landscape representations as new landscape processes (e.g. erosion) will be integrated in the landscape
. L . , e o T AR = ——— modelling.
Some examples of procedures Adding more vector data objects is possible ... D / o § R E—— 1 — - =
- - | | | o | N & YA A I — 0 — L — ——
DISSRIVING) SmEll Areel Teeiues Snap linear features on polygon boundaries  Boundaries generalization by Douglas Peuker algorithm — Toplogy comacivsy y A 3R B e o [ v sessnel ofee e T SEhses 0014 Tie—doa083
\ e el ool R S — — = — References
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