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Determination of Water Requirement of Urban Landscape Plants
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Abstract

The most important effects of Landscape in cities are to reduce air pollution, reduce noise pollution, adjust temperature, increase relative humidity, and
absorb dust. Large amounts of urban water resources are lost due to the cultivation of different plant species together and the uncertain water
requirement of these plants in the Landscape. In this study, vegetation coefficient and water requirement of shrub (Buxus, Barberry and Elaeagnus
pungens), Tree (Fraxinus excelsior and Cypress) and an herbaceous species (Elymus repens) plants were estimated using two micro-climates in the
Botanical Garden of Campus of Agriculture and Natural Resources, University of Tehran, using water balance and Wucols methods. The study was
conducted for 6 months from 21 March 2018 to 22 September 2018. Based on the results of this study, the average vegetation coefficient for the
whole period was 0.36 and 0.30, respectively, using the Water balance and Wucols method. the estimated evapotranspiration was estimated at an
average of 757 mm in the water balance method and 641 mm in the Wucols method during the whole experiment period. In general, the Wucols
method always estimates the less amount of water requirement for Landscape plants. According to statistical analysis, this difference was significant in
six decades of experiment. According to the results of this study, application of water classification method used by Landscape species has better
accuracy in estimating water requirement of Landscape plants and can be effective in reducing water consumption.

Keywords: Evapotranspiration, Microclimate, Water balance, Wucols.
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Table 1. Coefficient values (Ky)

Water requirement Ks
Very low <0.1
Low 0.1-0.3
Middle 0.4-0.6
High 0.7-0.9

Table 2. Coefficient values (Ky)

Classification d

Low 0.5-0.9
Middle 1
High 1.1-1.3
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Table 3. Microclimate factor (Ky.)

Classification Kme
Low 0.5-0.9
Middle 1
High 1.1-14
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Table 4. Vegetation coefficient range of wucols method
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Figure 1. Reference evapotranspiration curve (ET,) by penmen monteith fao method
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Figure 3. Evapotranspiration in C microclimate
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Table 5. Vegetation coefficient range of water balance

method
Plant Changes of K,
Buxus (C,) 0.32-0.48
Fraxinus excelsior (C,) 0.44-0.68
Elaeagnus pungens (Cs) 0.26-0.42
Elymus (C,) 0.26-0.42
Cupressus (Cs) 0.34-0.56
Berberis (Ce) 0.20-0.37
Buxus (D4) 0.25-0.47
Fraxinus excelsior (D) 0.33-0.54
Elaeagnus pungens (Ds) 0.21-0.42
Elymus (D.) 0.20-0.38
Cupressus (Ds) 0.25-0.41
Berberis (De) 0.15-0.32
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Table 6. Normal distribution of data

Method Kolomogorov-Smirnov Shapiro-Wilk
Statistics Number of data Siq Statistics Number of data Siq
Water balance 0.19 226 0.09 0.91 226 0.10
wucols 0.17 226 0.13 0.89 226 0.11
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Table 7. The results of comparing the means by the T test method

Variable Method Average Standard deviation P-value
ET- first decade of farvardin W"Sggﬁg nee 314?'125 822 0.08
ET- second decade of farvardin watggﬁls nee ggi; 828 0.08
ET- third decade of farvardin W"Sggﬁg nee ggi? (1)3(8) 0.09
ET- first decade of ordibehesht pvater bafance 2625 e 0.08
ET- second decade of ordibehesht W"Sggﬁg nee 353.2271 ii? 0.07
ET- third decade of ordibehesht pvater bafance o2 L9 0.08
ET- first decade of khordad Wﬁtggﬁlsance 573'5’6 iig 0.09
ET- second decade of khordad Wﬁtecrgﬁ? nee 2322 iég 0.07
ET- third decade of khordad vater balance 632 a1 0.09
ET- first decade of tir Wﬁtecrgﬁ? nee 2; %2 iég 0.03
ET- second decade of tir W‘E}ggﬁlsa nee 38_ %g i%zll 0.03
ET- third decade of tir Wﬁggﬁg nee 7704.666 iéi 0.02
ET- first decade of mordad w‘&tggﬁlsance ggg? izg 0.02
ET- second decade of mordad Wﬁggﬁg nee igig ifg 0.03
ET- third decade of mordad Wﬁggilsa nee 1}1? 5 ig; 0.04
ET- first decade of shahrivar watgobﬁlsa nee 5707.:,342 iig 0.05
ET- second decade of shahrivar wat(e:robﬁlsa nee gg (1)(‘1)(15 0.06
ET-third decade of shahrivar We&t?:robilsance 23524 12133 0.05
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