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Water Sensitive Planning (WSP)- reducing the negative impacts of stormwater and treating

runoff as a valuable resource
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WSP in Israel

Streams and wetlands in Israel have
been neglected for many years..

A rise in pollution and damage to the
biodiversity.

WSP Originally focused on conserving
stormwater and groundwater recharge

Nowadays, focuses on ecological, social
and economic benefits.




WSP in Israel

The Huleh wetland
Yesud HaMa'ala

Hagamim park
Rishon-Lezion

Beer-sheva stream park
Beer-sheva

reflooding of parts of the
Huleh Valley created A new
ecosystem and a popular
tourist destination

Urban runoff collected is
collected and used for
groundwater recharge

Included rehabilitation of
the stream and
conservation of the
floodplain




Objective and Methodology

Spatial modeling - F

Optimal placement of
tool

water-sensitive solutions
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Case study: the Tavor basin
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Case study: the Tavor basin

Expanding urbanization.

230000 235000 240000 245000 250000
Land use
Farmed fish ponds
71 Built area

J Rocky terrain

Increase in NPS pollution.

Kafr Kanna .
1 Cultivated land

1 Bare open space
Fruit orchard

Forest

Little environmental awareness

Urban area

social alienation between the different
communities.

Lack of infrastructure

Fragmented governance
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MARXAN- A systematic conservation software

MARXAN Minimum biodiversity representation

conservation solutions

for minimum cost.

https://marxansolutions.org/

min Total cost =

Z Cost + BLM Z Boundary + z SPF X Penalty

PUs PUs Target Value
1 2 é Solution 1 Solution 2 Solution 3
l l l the frequency of election of each planning unit indicates
: its efficiency in meeting the conservation targets.
fhe cost The cost of Pus The cost of not meeting a
of the :
boundary length- conservation target-
selected .
PUs creates clusters prioritize features




MARXAN inputs- SWAT+

Sediment yield [t/ha]
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MARXAN inputs- Ecological and Social

WSP seeks synergy between various hydrological,
ecological, Social, and economic goals.

|

We are searching for “hot spots” where WSP solutions could
contribute to ecological and social objectives.

» Ecological indicator- endangered species observations (from BioGIS 1990-2021)

* Social indicator- distance from human populations

https://biogis.huji.ac.il
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MARXAN additional inputs i o o

Excluded

Land use limitations-

* unavailable for conservation- urban areas and
archaeological sites

 already conserved- Churchill Forest reservation

245000

Additional parameters- g WmEs S Scale: 1:150,000

min Total cost =

* Conservation target- 30%
Prioritize features

* SPF-100
Cost + BLM ) Boundary + SPF X Penalty
;5 PZUS Targ;/alue
* BLM-0 » Length cost T > x
Cost- equivalent to the area of the PU G
QGIS plugin for MARXAN (Smith, 2019)
PU grid- 5 ha hexagons m

https://anotherbobsmith.wordpress.com/software/cluz/




MARXAN results only swat+ inputs
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MARXAN results only swat+ input

Kafr Kanna
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Marxan results with ecological and social indicator
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Comparing the results of MARXAN optimization

Hydrological indicators Only
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The advantage of using SWAT+ and MARXAN

SWAT+ can simulate various hydrological representative values

SWAT+ is easier to use- definition of the watershed and
visualization of the outputs.

|

(@ Both QSWAT+ and MARXAN+ use QGIS
J <))

MARXAN can combine data from different contexts.

MARXAN simplifies the optimization process

Real World Features

Planning Unit (PU) Grid
with unigue PLUID

Spatial Analysis

(grid intersect with feature layers)

Point Feature per PL
(e.g. FEAT1)

Linear Features per PU
(e.g. FEAT2)

Polygon Features per PU
{e.g. FEAT3)

Cost Measure per PU
(e.g. acquisition cost)

Linking intersected features into
one database file

PUID  FEATL FEAT2 FEAT3  COST

: . i g a0 Database file
with feature & cost data per PU
3 0 0 0 500

4 1] 10 0 500




Limitation and future research

High water yield does not necessarily indicate a problem.

sediment and nutrients have a high dependence on runoff.

SWAT+ can simulate other parameters like groundwater recharge D:Ld

could also be incorporated as potential features. O

Little monitoring data to use for calibration.

More social metrics - socio-economic status, accessibility,

potential damage due to floods, and alternative land use costs.

* This research only address the location to implement WSP
solution and not the type of solutions.




Summary and Conclusions

This study presents a watershed-wide methodology considering

hydrological, ecological, and social aspects

* This methodology is applicable to all watersheds, especially those primarily

rural.

* We used SWAT+ results with ecological and social indicators as input for

MARXAN to identify areas to implement WSP measures.

* Combining SWAT+ and MARXAN offers opportunity to combine stormwater

management and environmental planning.

* This combination can benefit planners and stakeholders understand the
existing conditions in the watershed and identify opportunities for | = o

sustainable runoff management.




Thank you!

* Revised manuscript in preparation: Hydrology

Tal-maon, M., Broitman, D., Portman, M., and Housh, M. (2023). Combining a
hydrological model with ecological planning for optimal placement of water-sensitive
solutions. Manuscript submitted for publication.

* Manuscript In preparation:

Tal-maon, M., Broitman, D., Portman, M., and Housh, M. (2023). Identifying optimal
type and locations of natural water retention measures using spatial modeling and cost-
benefit analysis. Manuscript in preparation.
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