Xeriscape Principles and Water-Efficient Management of an Urban Park: A Descriptive Assessment of Güneş Park, Istanbul, Türkiye
Abstract
Urban landscape management increasingly requires designs that accommodate seasonal water limitations without compromising accessibility and the ecological functions of public green space. This descriptive case study examines Güneş Park in Kartal, Istanbul, through the principles of xeriscape planning: site design, soil conditions, plant selection, turf allocation, irrigation, mulching and maintenance. The analysis draws on the park’s existing spatial plans, photographic documentation, planting inventory and secondary climatic information. The documented park area is 1,660 m², comprising 1,163 m² of vegetated space, 390 m² of hard surfaces and 107 m² of functional areas. A recalculation of the available plant schedule identifies 90 individual plants across 21 taxon or cultivar entries. The inventory classifies 24 individuals as having low, 13 low-to-medium, 34 medium and 19 high water demand; these are planning categories rather than measured plant water use. The spatial arrangement indicates that differentiated irrigation planning, assessment of turf function, and targeted soil-cover management are pertinent management priorities. No irrigation-meter data, calibrated evapotranspiration estimates or before-and-after intervention measurements were available, so actual water savings and climate-resilience gains cannot be quantified. The case illustrates how a structured, qualitative xeriscape appraisal can prioritise practical interventions while identifying the measurements needed to evaluate their effects.
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1. Introduction
Maintaining urban vegetation under changing climatic conditions requires consideration of the relationship between plant water demand, irrigation practices, soil properties and site use. Xeriscaping combines suitable vegetation, irrigation management, soil protection and maintenance within a landscape design that seeks to reduce avoidable water consumption. These priorities have been discussed in the Turkish landscape literature in relation to drought and urban water management (Partigöç & Soğancı, 2019; Çınar, 2025). The approach does not require the complete elimination of turf or ornamental planting; rather, the intensity of irrigation and the selection of plants should correspond to ecological conditions and the intended function of each space (Ismaeil & Sobaih, 2022; Sovocool et al., 2006).
Water-conserving landscape design has become particularly relevant for cities where summer dryness coincides with recreational demand for open green space. Empirical studies indicate that altering landscape composition and irrigation configuration can influence water use, although the magnitude depends on climate, vegetation, and management. For example, Sovocool et al. (2006) quantified the effects of xeriscape conversions in a desert residential setting, while Doll et al. (2022) considered trade-offs between urban park irrigation and public benefits. These observations cannot be transferred directly to a humid–Mediterranean transitional urban site without site-specific measurement.
The connection between the water cycle and urban landscape decisions is represented schematically in Figure 1. Vegetation, rainfall and stored soil water interact with runoff and evapotranspiration; consequently, planting choices alone provide an incomplete basis for water-efficient management. Figure 1 is an introductory illustration rather than a quantified water-balance model.
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Figure 1. Simplified representation of atmospheric precipitation and surface water components.
Studies of urban irrigation systems emphasise the value of differentiating areas with similar water needs and examining actual delivery patterns. Canales-Ide et al. (2022), for instance, evaluated hydrozones in a large urban park using spatial and temporal performance data. Research in Türkiye has also examined water-wise plant selection and xeriscape design within local landscape contexts (Çınar & Ay Ak, 2024; Karaca & Kuşvuran, 2012). Together these studies motivate a site-based assessment that separates observational findings from estimates requiring dedicated monitoring.
The available site documentation for Güneş Park has not been brought together in a single, explicitly delimited appraisal of the seven xeriscape management domains. In particular, the recorded spatial and planting characteristics need to be distinguished from irrigation performance measures that require direct monitoring. Addressing this descriptive gap can identify site-specific management priorities without presuming measurable water savings.
The present study characterises the existing planting and spatial arrangement of Güneş Park and considers seven practical xeriscape domains. Its objectives are to (a) describe the park’s spatial and vegetative composition, (b) summarise the ordinal water-demand categories given in the available planting inventory, and (c) identify management measures that could be evaluated through subsequent soil, irrigation and plant-performance monitoring. The work is a descriptive, single-site case study; it is not an experimental evaluation of water savings or a validated cross-site scoring instrument.
2. Materials and methods
2.1. Study design and evidence sources
A descriptive case-study design was used to examine Güneş Park in the Karlıktepe neighbourhood of Kartal, Istanbul. The assessment relied on the existing site plan, planting schedule, photographs, spatial descriptions and secondary climate information. Published studies were consulted to organise the seven xeriscape principles and interpret their practical implications; this literature component was narrative and was not used to make a systematic-review or meta-analytic claim. Site observations were treated as qualitative evidence of depicted landscape features, not as repeated measurements of irrigation performance.
2.2. Spatial and planting assessment
The mapped categories available for the park were vegetated space, hard surfaces and functional space, as reported in the site documentation. Their areas were checked by summation and expressed as percentages of total area. The planting schedule lists quantities for separate taxon or cultivar entries, alongside an assigned water-demand category. Inventory totals were calculated by summing the stated quantities, first within vegetation groups and then across four ordinal water-demand classes: low, low–medium, medium and high. The resulting frequencies describe recorded individual plants, not numbers of distinct biological species or directly measured evapotranspiration.
Water-demand categories were treated as planning labels inherited from the inventory rather than ecophysiological measurements. Their applicability is expected to vary with establishment stage, exposure, soil and irrigation regime. Site-level irrigation-system performance was not estimated because flow rates, active valve assignments, water-meter records and time-resolved application schedules were unavailable. A volumetric estimate would require an explicitly mapped irrigated area and measured or modelled application depth (Allen et al., 1998).
2.3. Climate context and design criteria
For climatic context, monthly temperature and precipitation statistics for Istanbul were obtained from the official tables of the Turkish State Meteorological Service (General Directorate of Meteorology, n.d.). These long-term metropolitan statistics describe background seasonal conditions and should not be treated as measurements of the park’s microclimate. Each site feature was interpreted in relation to seven landscape-management domains: planning and design, soil and drainage, plant selection, turf extent, irrigation and hydrozoning, mulching, and ongoing care (Ismaeil & Sobaih, 2022).
2.4. Descriptive synthesis
The analysis consisted of spatial-area arithmetic, counts from the existing planting schedule, graphical displays of the resulting categories and a qualitative assessment of visible or documented management constraints. No inferential hypothesis tests, causal claims or measured water-saving percentages were produced. The five analytical stages and their outputs are summarised in Table 1.
Table 1. Stages of the landscape assessment and associated outputs
	Stage
	Purpose
	Material examined
	Output

	1. Conceptual review
	Establish appraisal domains
	Peer-reviewed xeriscape and irrigation studies
	Seven-domain assessment structure

	2. Data compilation
	Describe site context
	Spatial documents and official climate summaries
	Spatial and seasonal context

	3. Site appraisal
	Identify observable features
	Site plan and photographic record
	Qualitative landscape description

	4. Plant and water-demand appraisal
	Recalculate inventory categories
	Numbered planting schedule
	Individual-level category frequencies

	5. Integration
	Prioritise feasible management options
	Synthesis of observations and literature
	Site-specific recommendations


3. Results and discussion
3.1. Literature-informed xeriscape dimensions
The seven evaluation domains link ecological and operational aspects of landscape performance. A park may contain drought-tolerant taxa while still experiencing inefficient irrigation if spatially dissimilar plantings share the same watering schedule. Conversely, turf can remain appropriate where it supports active recreation. Table 2 identifies the descriptive questions associated with each domain, reflecting findings from published landscape and irrigation studies (Canales-Ide et al., 2022; Ismaeil & Sobaih, 2022; Sovocool et al., 2006).
Table 2. Literature-informed domains for qualitative xeriscape appraisal
	Domain
	Key appraisal question
	Supporting literature

	Spatial planning
	Do shade, slope, access and planting layout inform irrigation management?
	Canales-Ide et al. (2022)

	Soil and drainage
	Are rooting conditions, surface cover and runoff pathways considered?
	Qu et al. (2019)

	Plant selection
	Are planting choices and water needs adapted to site conditions?
	Karaca and Kuşvuran (2012)

	Turf management
	Is grass allocated primarily to functional and maintainable locations?
	Doll et al. (2022)

	Irrigation
	Are distinct plant-demand areas served by appropriate delivery and monitoring?
	Canales-Ide et al. (2022)

	Mulch
	Can soil surface cover reduce evaporation without adverse effects?
	Farzi et al. (2017)

	Maintenance
	Are seasonal irrigation adjustments and plant care integrated?
	Ismaeil and Sobaih (2022)


3.2. Study location and metropolitan climate context
Kartal occupies the Asian side of Istanbul, near the Sea of Marmara. Güneş Park is embedded within an established urban neighbourhood in Karlıktepe. Figure 2 combines district-level, street-level and aerial views, demonstrating the park’s relationship to surrounding buildings and roads. These urban edges are pertinent to shading, accessibility and site drainage, although detailed microclimate measurements were not available.
[image: ]
Figure 2. District, neighbourhood and aerial views of the location of Güneş Park in Kartal, Istanbul.
The Istanbul meteorological series provides context for seasonal water-management pressures. Long-term monthly means show a pronounced summer maximum in air temperature and relatively low average precipitation in July and August compared with late autumn and winter. Table 3 presents the official monthly climatological statistics for Istanbul (1950–2025), rather than an assumed park-specific record (General Directorate of Meteorology, n.d.).
Table 3. Monthly climate statistics for Istanbul (1950–2025)
	Month
	Mean temperature (°C)
	Mean monthly precipitation (mm)

	Jan
	6.8
	88.8

	Feb
	6.9
	70.7

	Mar
	8.5
	62.3

	Apr
	12.9
	47.8

	May
	17.6
	32.9

	Jun
	22.2
	27.6

	Jul
	24.7
	22.1

	Aug
	24.7
	23.9

	Sep
	21.2
	39.7

	Oct
	16.7
	66.3

	Nov
	12.6
	78.1

	Dec
	9.0
	99.2

	Annual summary
	15.3 mean
	659.4 total


Note. Data source: General Directorate of Meteorology (n.d.), official Istanbul climatic statistics, observation period 1950–2025. Values describe metropolitan Istanbul and are not site-specific observations.
3.3. Site character and public use
Photographs of the park document its vegetation and paths within an otherwise built-up residential setting. Figure 3 shows trees and shrub borders along a street-facing edge, indicating the coexistence of planted and paved surfaces that may respond differently to summer heating and rainfall.
[image: ]
Figure 3. Views of the park’s street interface and existing tree and shrub planting.
The spatial organisation of pedestrian routes and children’s play facilities is depicted in Figure 4. The images suggest that changes to turf and irrigation should preserve safe pedestrian access and existing active-use spaces rather than simply maximise reductions in planted area.
[image: ]
Figure 4. Pedestrian paths, ornamental planting and children’s play facilities.
Additional perspectives in Figure 5 document a mixture of tree canopy, planted beds, paths and seating. This combination supports a differentiated management strategy in which individual beds are assessed for soil cover, exposure, accessibility and maintenance needs.
[image: ]
Figure 5. Photographic views of planting, access routes and seating within Güneş Park.
3.4. Xeriscape appraisal
3.4.1. Site design and management domains
The seven-domain xeriscape model used to organise the appraisal is illustrated in Figure 6. It emphasises that planting, surface treatment and water delivery must be considered jointly; the diagram is a conceptual guide rather than a quantitative performance index.
[image: ]
Figure 6. Seven interacting dimensions of xeriscape planning and management.
Exposure and shading across the park are likely to vary because planting beds are distributed near buildings and paths. A hydrozoning plan should therefore consider not just nominal plant classifications but also orientation, plant maturity and local shade. Decisions about runoff and infiltration would additionally benefit from direct information about soil texture, compaction, slope and drainage connectivity (Canales-Ide et al., 2022).
3.4.2. Site plan, soil and drainage considerations
Figure 7 presents the site plan and its relationship to surrounding streets. Its sloping and segmented planting configuration identifies locations where runoff pathways and physical constraints should be examined prior to any change in irrigation hardware or ground cover. The available material describes a vegetated soil layer of approximately 20–30 cm, but no laboratory soil profile or infiltration-test results are reported; the depth is therefore descriptive rather than evidence of adequate water-holding capacity.
[image: ]
Figure 7. Site plan and surrounding road connections; schematic observations do not replace a drainage survey.
3.4.3. Vegetation distribution and mapped area
The planting plan in Figure 8 shows dispersed trees and shrubs among pedestrian circulation routes and the children’s play area. Such dispersion supports a design approach based on spatially distinct irrigation units rather than a uniform park-wide application rate. The plan is an inventory reference and does not itself provide the operational irrigation boundaries.
[image: ]
Figure 8. Existing planting distribution and key landscape components.
The reported total park area is 1,660 m², consisting of 1,163 m² of vegetated land (70.1%), 390 m² of hard surfaces (23.5%) and 107 m² of functional areas (6.4%). These categories sum exactly to the reported total, but vegetated space should not be equated with turf. Figure 9 gives a diagrammatic view of green-space patches and the hardscape layout, highlighting fragmented areas where efficient irrigation coverage may be difficult without appropriately matched delivery devices.
[image: ]
Figure 9. Existing green-space compartments and paved-surface layout.
3.4.4. Plant inventory and ordinal water-demand distribution
The planting schedule distinguishes among coniferous trees, broadleaf trees and shrubs or small trees. Summation of its individual entries gives 25 coniferous plants, 23 broadleaf plants and 42 small trees or shrubs, for a total of 90 individuals across 21 inventory entries. Table 4 reproduces each listed taxon or cultivar, its quantity and its original ordinal water-demand designation. These classifications are descriptive planning categories and should not be interpreted as independently verified species-specific irrigation coefficients (Karaca & Kuşvuran, 2012).
Table 4. Park planting inventory and recorded water-demand classes
	Inventory group
	Recorded taxon / cultivar
	Individuals
	Water-demand class

	Coniferous
	Abies nordmanniana subsp. nordmanniana
	1
	High

	Coniferous
	Cedrus deodara
	1
	Medium

	Coniferous
	Cupressus sempervirens
	1
	Low–medium

	Coniferous
	Picea abies
	5
	Medium

	Coniferous
	Pinus halepensis
	1
	Medium

	Coniferous
	Pinus pinea
	4
	Medium

	Coniferous
	Thuja occidentalis
	2
	High

	Coniferous
	Thuja orientalis
	5
	Medium

	Coniferous
	Thuja orientalis 'Pyramidalis'
	5
	Low–medium

	Broadleaf
	Aesculus hippocastanum
	1
	High

	Broadleaf
	Cercis siliquastrum
	1
	Medium

	Broadleaf
	Prunus cerasifera
	1
	High

	Broadleaf
	Prunus laurocerasus
	3
	High

	Broadleaf
	Robinia pseudoacacia
	6
	Medium

	Broadleaf
	Tilia platyphyllos
	11
	High

	Shrub / small tree
	Euonymus japonicus
	11
	Medium

	Shrub / small tree
	Juniperus horizontalis
	19
	Low

	Shrub / small tree
	Ligustrum lucidum
	2
	Low–medium

	Shrub / small tree
	Nerium oleander
	5
	Low

	Shrub / small tree
	Pyracantha coccinea
	3
	Low–medium

	Shrub / small tree
	Washingtonia robusta
	2
	Low–medium

	Total
	21 inventory entries
	90
	—


Note. Counts and classes are transcribed from the supplied planting schedule. Category sums describe individual plants rather than numbers of species. Taxon names reproduce the inventory labels and do not constitute an independent taxonomic verification.
Figure 10 displays the water-demand classification after weighting the recorded category of each inventory entry by its quantity. Of the 90 listed individuals, 24 (26.7%) belong to the low, 13 (14.4%) to the low-to-medium, 34 (37.8%) to the medium and 19 (21.1%) to the high category. Together, the low, low-to-medium and medium categories account for 71 individuals (78.9%). These frequencies establish planting composition according to the supplied design labels, not measured water consumption or the relative area irrigated.
[image: ]
Figure 10. Number of inventory individuals by their recorded ordinal water-demand class (n = 90).
3.4.5. Turf distribution and sloping planting beds
Turf appears in several irregularly shaped and sloping sections of the park. Figure 11 depicts slopes adjacent to circulation routes, where irrigation design must consider runoff, pedestrian safety, spray overlap and difficult-to-reach edges. The presence of slopes does not, on its own, quantify runoff losses; such an inference would require field infiltration or irrigation-distribution measurements.
[image: ]
Figure 11. Sloping terrain and its relationship to paths and planting beds.
Figure 12 illustrates the pattern of turf and adjacent shrubs. In this configuration, the functional value of grass in small, narrow beds can be considered alongside its maintenance burden and possible replacement with site-compatible ground covers. This is a design recommendation rather than evidence that the existing turf currently consumes a known volume of water. Published studies similarly caution against assuming that every grassy park area must be maintained under the same irrigation regime (Doll et al., 2022).
[image: ]
Figure 12. Existing turf and mixed vegetation near park walkways.
3.4.6. Irrigation arrangement
Figure 13 records visible irrigation infrastructure at the site. The photographs establish the presence of components but cannot determine operating pressure, uniformity, valve functionality, application depth or the frequency of tanker watering. A practical audit would first document whether zones are functioning and then measure flow, scheduling and moisture response for the distinct planting areas. Hydrozone-level performance assessment in urban parks has been shown to help identify mismatches between applied irrigation and plant demand (Canales-Ide et al., 2022).
[image: ]
Figure 13. Photographic record of irrigation-access components; system performance is not directly measured.
3.4.7. Mulching, ongoing care and potential hydrozones
Site descriptions note a lack of systematic mulch application, with occasional leaf litter beneath trees. Organic mulch can help moderate soil surface conditions, but benefits vary with material, depth and watering frequency. Empirical evidence from semi-arid experiments indicates that some organic and inorganic mulch materials reduce evaporation relative to uncovered soil; research on urban tree pits also demonstrates that mulch effects differ by composition and season (Farzi et al., 2017; Qu et al., 2019). Accordingly, targeted mulch treatments should be selected to protect plant roots and prevent obstructed drainage or damage at tree stems.
Maintenance should incorporate checks of plant health, soil-surface condition and the irrigation network, alongside seasonally appropriate pruning. In a small urban park, grouping planting beds by comparable water need and exposure is likely to be more informative than assigning an identical schedule to all beds. Figure 14 presents a conceptual three-level zoning structure with lower, moderate and higher irrigation requirements; it does not purport to identify surveyed boundaries, irrigation-valve positions or measured zone areas.
[image: ]
Figure 14. Conceptual hydrozoning groups differentiated by anticipated water-management requirements.
3.5. Interpretation and wider relevance
The site appraisal suggests that water-sensitive management in Güneş Park is primarily a coordination problem involving existing vegetation, fragmented beds and irrigation delivery. The documented planting mix includes a substantial number of individuals assigned low or medium water-demand categories, but this fact alone cannot establish low consumption. Actual landscape demand is influenced by canopy size, ground cover, soil moisture, seasonal evapotranspiration, irrigation efficiency and the area associated with each vegetation category (Allen et al., 1998).
Evidence from measured retrofit studies indicates that xeriscape conversion can reduce water use under some conditions, particularly where extensive irrigated turf is replaced or watering is better controlled (Ismaeil & Sobaih, 2022; Sovocool et al., 2006). The present findings differ in that they describe a single park without metered baseline or intervention monitoring. They therefore support identifying potentially beneficial actions, but not transferring reported percentage savings from other climatic regions to Kartal.
A plausible management sequence would comprise mapping functional turf and individual planting beds, conducting a hydraulic audit of the existing system, and establishing species- and exposure-informed hydrozones. For each unit, monitoring could include applied volume, soil moisture, visible stress, maintenance requirements and public-space usability. This combination would allow managers to compare water demand with landscape outcomes before committing to substantial redesign (Canales-Ide et al., 2022; Doll et al., 2022).
3.6. Study limitations
The case study is limited to one relatively small urban park and provides a descriptive snapshot rather than a longitudinal record. The available planting schedule gives ordinal categories but not source-specific plant water coefficients, and the field material does not document an independent taxonomic survey. Area categories distinguish vegetation from paving and functional use but do not identify the exact separately irrigated turf area. Soil texture, infiltration, irrigation pressure, flow rates, seasonal water volumes and direct plant-water-stress measurements were unavailable. Moreover, climatic context is drawn from metropolitan station statistics, which cannot resolve the park’s microclimate. These limitations prevent causal attribution, quantification of water savings and extrapolation of performance to other parks. The study’s utility lies in organising management-relevant observations and specifying measurements for subsequent evaluation.
4. Conclusions
Güneş Park provides a compact case in which ecological and operational aspects of water-efficient landscape management need to be addressed together. The park covers 1,660 m², including 1,163 m² of vegetated surfaces, and the recorded planting schedule comprises 90 individual plants across 21 taxon or cultivar entries. Most recorded individuals are classified as having low, low-to-medium or medium water demand in the existing inventory, although this does not establish their actual irrigation requirements. Turf fragments, mixed planting arrangements, variable exposure and the availability of irrigation infrastructure make hydrozoning and a functioning-system audit appropriate priorities.
Management measures include mapping the actual turf area, retaining functional grass where justified, grouping planted beds with comparable irrigation requirements, inspecting irrigation infrastructure, applying suitable soil-cover materials and linking maintenance schedules to observed soil and plant conditions. Direct measurements of application volumes, distribution uniformity, soil moisture and plant response are necessary before claims about water savings or improved drought resilience can be made. The seven-domain descriptive appraisal provides a practical basis for such measurements and for subsequent comparison across urban green spaces with related climatic and design characteristics.
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