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.---------------------Abstract--------------------, 

Four Seattle-area transit parking lots were used as case studies in assessing the relationship between design and construction 
practices and future landscape management. Soil compaction and inadequate irrigation appeared to have the greatest impact 
on plant survival and vigor. Other problems identified included inappropriate plant selection, out-dated and vague construc­
tion specifications, and conflicts between planting bed design and pedestrian traffic patterns. The combination of such fac­
tors decreased the effectiveness of the plantings and increased maintenance efforts in urban parking lots. Long-term mainte­
nance problems may be avoided with plant selection/specification review and maintenance requirement/cost projections dur­
ing the design stage. 
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IntrOduction 

Parking lots are often identified as a negative compo­

nent of the urban landscape (13, 23, 35). Efforts to im­

prove them have focused on using woody landscape
 
plants, frequently in compliance with municipal or­

dinances and environmental impact statements (13, 26,
 
31, 34). Landscape plantings are used to beautify the
 
site, create comfortable surroundings, direct traffic,
 

I buffer noise, provide screening, and improve air quality 
(2,27,28,31,36). Successful plant growth and develop­
ment is required to meet these design goals. 

Perry (31) identified improper planting site design 
and care among the major causes of failure in urban tree 
plantings. The planting conditions in most parking lots 
are characterized by dry, rocky, often compacted soils, 
reflected heat, limited water availability, and confined 
rooting areas (23). In addition, parking area plantings 
are subject to damage from pedestrian traffic, vandal­
ism, air pollution, and neglect (2, 23). 

Gans (17) observed that when landscape design fails 
to meet the final user's needs, the site will be altered 
through actual use, commonly seen as "social paths" 
cut across lawns and shrub beds. 

Plant selection influenced both maintenance require­
ments and the effectiveness of the plantings. Numerous 
plant lists for urban planting situations have been devel- , 
oped (2, 6, 8, 16, 25, 38, 39). However, cost and quan­
tity frequently outrank plant adaptations and mainte­
nance requirements as selection criteria (5). Mainte­
nance issues are frequently overlooked when landscape 
projects are developed (33). Many landscape problems 
are due to installation practices and errors resulting 
from inconsistent and inaccurate information in the 
specifications (I8). 

Little data has been available on conditions and re­
quirements specific to parking lots. To better under­
stand why some parking landscapes fail, this study 
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sought to determine the specific horticultural problems 
of these plantings, to analyze the problems' source, and 
to provide recommendations for existing and future 
plantings. Areas of investigation were: design and im­
plementation, plant selection, interaction of human use 
and lot design, and landscape maintenance require­
ments. 

Methods and Materials 

Four to 8-year old plantings in transit park-and-ride 
lots in communities near Seattle, King County, Wash­
ington were studied (Fig. I). Original landscape plans, 
irrigation plans, and landscape construction specifica­
tions prepared between 1976 and 1980 were used in the 
analyses. Landscape features were categorized as perim­
eter beds, parking island planters, lawn areas, berms, 
and retention ponds. The total landscaped area ranged 
from 2,788 to II, 152 sq m (30,000 to 120,000 sq ft), 
with parking for approximately 360 vehicles (750 for the 
largest lot). 

Design. Existing landscape features, irrigation sys­
tems, and plant inventories were compared with the 
original plans and specifications. Diameter (measured 
1.37 m (4.5 ft) above the ground) and caliper (measured 

Fig. 1. A park and ride lot in the Seattle, Washington community of 
Burien, one of the four study sites. 
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15.2 cm (6 in) above the ground) of selected trees in the 
4-year old plantings were measured. Soil cores were 
used to determine if soil applications were placed as 
specified. The content of landscape construction specifi­
cations was compared with current recommendations. 

Plant selection. Evaluations of plant taxa were based 
on standard plant material references (6, 8, 15, 24, 32, 
39, 40) and on observations of the plants at each site. A 
plant data sheet was completed for each species/use 
combination, covering site tolerance, mature size, habit, 
maintenance requirements, pest problems, and special 
cultural requirements. Inventories were compiled, 
detailing the species and quantities found at each site, 
and listed on the plans. 

Human factors. Landscape areas damaged by foot 
traffic were recorded on copies of the landscape plans. 
Pedestrian routes were recorded during the 6:00 to 8:00 
a.m. peak traffic hours. 

To determine the human response to the landscapes, a 
questionnaire consisting of 16 questions conveying land­
scape values and demographic factors was administered 
while individuals waited for the bus. 

Maintenance. A maintenance inventory, litter count, 
and annual maintenance schedule was prepared for each 
site. The inventories consisted of approximate area and 
linear measures of maintained landscape area, the types 
and quantities of plants, and landscape features. Litter 
counts were recorded on the landscape plans by cate­
gory: plastic beverage containers, glass beverage con­
tainers, cans, food wrappers, newspapers, car items, 
large bags or boxes, and "other." A task list was devel­
oped based on a moderate level of care for high-use 
public areas with restricted funds for grounds mainte­
nance (3, 9, 10). The time per task was based on pub­
lished standards (3, 4, 10, II). The schedules included 
labor hours for basic maintenance, omitting tasks with 
variable time requirements and cost figures for mainte­
nance and materials. 

Results and Discussion 

The general landscape conditions observed at these 
sites included plant mortality, overgrown material, 
mechanical damage to plants, and inadequate mainte­
nance. The investigations of this study revealed some of 
the causes of these landscape conditions. 

Design. Discrepancies between the actual site condi­
tions and the original plans were the result of inaccurate 
plan preparation, errors and changes within the plan, 
plant substitutions, construction changes, post-con­
struction site changes, and plant mortality. 

Landscape problems were evident at one site where 
tree caliper and topsoil applications differed from the 
specifications. Five to 6-cm (2 to 2.5 in) caliper Acer 
rubrum L. were specified. After four years, many trees 
were still under 6 cm (2.5 in) in caliper. It appeared that 
these trees were undersized when installed and had re­
ceived inadequate water and nutrients since planting. 
During the study period, the trunks of three of these 
smaller trees were broken by vandals. Apparently, the 
combination of small size and poor growth made these 
trees more vulnerable to vandalism. Similar observa­
tions have been made by a local municipal arborist (7). 
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Fig. 2.	 Soil compaction along a parking lot perimeter. The boundary 
where grading ended is evident along the light-colored strip 
adjacent to the parked cars. Eighteen Thuja plicata were 
planted in this strip four years earlier. 

Adherence to soil specifications was also variable. 
Where there should have been a uniform condition, 
layers of clay were interspersed in the parking island 
topsoil. 

Soil conditions at construction sites have been identi­
fied as a major limitation to plant establishment (1, 14, 
22, 29, 30, 31). The construction procedures for these 
parking lots were very destructive to soil structure. 
Specifications required the subgrade for pavement to be 
compacted to 95070 standard density (37). This translates 
to a total pore space of 5070 and where grading over­
lapped into planting areas, it had serious consequences 
for plant establishment. In a perimeter bed at one site, 
all 18 Thuja plicata Donn, Western red-cedar, had died 
(Fig. 2). Ideally, soils for planting beds should have a 
pore space of 45 to 50070, with a bulk density of no 
greater than 1.3 to 1.4 gr/cm (81 to 87 lbs/ft) (29, 31). 
Correction of soil compaction and interface problems, 
and the replacement of the missing plants after con­
struction is far more costly than proper soil manage­
ment during the original construction. 

Specifications detrimental to landscape establishment 
included using amended backfill in planting holes, stak­
ing with a secure cross brace for deciduous trees, and 
leaving the root ball intact on containerized stock (12, 
18, 19,20,21). The content of the landscape specifica­
tions varied among the contracts. In addition, several 
outdated practices were used, some instructions were ill­
defined, and important cultural practices such as soil 
preparation and watering were omitted. 

Plant selection. Many of the plant species used were 
not well-adapted for the site conditions. Comus florida 
L., Acer circinatum Pursh. and Prunus lusitanica L. 
occur naturally in the understory and were not tolerant 
to the full sun exposure in the parking lots. They ex­
hibited stunted leaf size, twig dieback, and high mor­
tality. 

Other species were well-adapted to the site, but were 
not located appropriately. For example, Hedera helix L. 
'Baltica,' Photinia x fraseri Dress, and either Comus 
alba 'Sibirica' Loud. or Comus sericea 'Flaviramea' 
Rehd. were planted together in parking island planters 
(Fig. 3). Hedera helix 'Baltica' requires at least three 
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Fig. S. Physical damage to the planting bed adjace'nt to the bus 

shelter directly corresponded to the observed traffic patterns 
shown in Figure 4. People. using the parking lots tended to 
follow the provided sidewalks until a bus arrived at the stop. 
Then, they walked directly through any planting beds which 
intersected direct access to the bus. 
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quickened to the most direct path, often across a land­
scape bed. Paths and mechanical damage to planting 
beds near the bus shelter directly corresponded to the 
observed pedestrian traffic (Fig. 5). Pedestrian traffic 
was concentrated near the shelter areas. Designs which 
provided ample access and walking space around the 
shelters had less landscape damage and were visually 
more effective. 

While landscaping was appreciated by most people 
(61 CTJo favoring maintenance, beautification, and use of 
landscaping), the factors of personal and property safe­
ty and access were most important (81 CTJo) (Table 1). 
Landscape plantings should improve the parking lot 
without compromising access and visibility. 

Maintenance. Inadequate maintenance schedules dur­
ing initial years after installation contributed to many of 
the plant vigor and mortality problems (Fig. 6). Litter 
counts indicated that litter clean up would be a required 
component of the maintenance schedules. Most of the 
litter items appeared to come from surrounding busi­
nesses and fast food chains. Other litter sources resulted 

Fig. 4. Observed pedestrian paths from the parking area to the bus 
shelter. These paths represent the typical activity of com­
muters on a normal business day. The pedestrian paths ob­
served for all the lots in this study conformed to a radial pat­
tern as shown for this site. 

Human factors. Pedestrian paths were in radial pat­
terns focusing on the bus shelter area (Fig. 4). Parking 
spots were filled as a function of nearest distance to the 
bus stop. People who arrived early tended to follow the 
paved walkways. However, once a bus arrived, the pace 

LEGEND 
E:'Z:l Landscape areas 
""3 Parking 
_ Bus shelter 
~ Vantage point 
~ Observed paths 

Example of a densely planted parking island bed. The tall 
heights of Photinia x fraseri and Comus alba 'Sibirica' con­
tribute to visibility problems for pedestrians and vehicles. In 
addition, all the species used require frequent pruning to con· 
trol their size. 

edgings per year in the Pacific northwest, making it a 
high maintenance choice for island planters and narrow 
beds. Performance standards for these sites indicated 
that for safety and visibility, shrubs located within 9 m 
(30 ft) of an intersection were to be no taller than 0.76 m 
(2.5 ft) at maturity (27). Photinia xfraseri and the two 
Comus are vigorous plants with rapid growth to over 
3.2 m (10 ft) tall and required frequent pruning to main­
tain the low height. In addition, the Photinia were 
showing trunk dieback from frequent shearing. These 
shrubs would have been more appropriately used in 
perimeter beds where their height and spread would be 
more in scale with the planting space. 

The plant lists among the four study sites contained 
11 species and varieties of trees, 14 shrubs, and 9 
groundcovers and vines, for a total of 34 taxa. Greater 
diversity would improve the potential for good overall 
plant development and reduced long-term management 
efforts. 
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from unplanned uses of the site, such as handbills 
placed on cars and people parking there to eat lunch. 

Routine maintenance activities included nlaintenance 
inspections, lawn care, edging of groundcovers, pruning 
shrubs and trees, weed control, mulching, fertilization, 
automated irrigation, litter clean up, and vegetation 
management in the retention ponds. Each site had spe­
cial maintenance problems requiring additional work 
over routine tasks. 

The most serious plant health problems were due to 
cultural conditions, with most insect and disease dam­
age occurring as secondary problems. Irrigation heads 
set on 20.3 cm (8 in) risers near curbs and sidewalks 
were frequently broken, disrupting water availability to 
the plantings and contributing to drought stress. 
Crowded plants which were too closely spaced needed 
thinning. 

The landscape components that required the greatest 
maintenance hours were parking island planters that 
contained trees, several large-growing shrubs, and 

Hedera helix 'Baltica' groundcover. The most time­
consuming tasks were litter clean up and weed control. 

Landscape components observed in this study that re­
quired the greatest long-term maintenance included: 

• the placement of shrub species with mature heights 
over 0.76 m (2.5 ft) in planters near intersections; 

• intensively planted landscape beds surrounding bus 
shelters; 

• large and rapid-growing plant taxa in small or nar­
row planting beds; 

• the use of plant taxa not well-adapted to site condi­
tions or to their design use. 

No single factor was responsible for the landscape 
failures observed in this study. Rather, there were many 
small problems throughout each stage of development 
which had a cumulative effect (Fig. 7). 

Many of the landscape problems observed could have 

Table 1. Parking lot user survey responses. 

been avoided with routine or preventive management. 
Other maintenance problems resulted from improper 
design and implementation including inadequate plant­
ing practices, the lack of soil management, and inappro­
priate irrigation design. Landscape beds that were less 
than 3.2 m (10 ft) wide were frequently damaged by foot 
traffic. Planting bed and walkway design for the shelter 
area should be integrated with actual pedestrian traffic 
patterns. The low-bid contract process in public projects 

Fig. 7. Stages of development for a typical landscape planting. 
Events included or omitted at each stage influence the long­
term success of the project. 

LANDSCAPE GOALS 
• match to site use and environmental conditions 
• include projected maintenance level and budget 

DESIGN AND SPECIFICATIONS 
• accommodate actual use patterns 
• accommodate plant growth requirements 
• use current soil management and planting practices 
• review for maintenance requirements 

PLANT SELECTION 
• species adapted to site conditions 
• mature size in scale with planting bed size 
• maintenance for pruning, litter control, etc. 
• compatible with projected budget 

INSTALLATION 
• changes from original plans and specifications 
• appropriate plant substitutions 
• adequate soil preparation 
• elimination of noxious weeds 

MAINTENANCE 
• aftercare and irrigation 
• scheduling of routine, preventive care 
• implementation of maintenance standards 
• correction of landscape failures 
• managed for design intent 

THE MATURE PLANTING 
• condition and appearance 
• labor and materials required for routine maintenance 

Ranked in order of importance: 

Question 

Pe

Very important 
or important 

rcent of responses 

Not 
sure 

Unimportant or 
very unimportant 

Personal safety 92 2 6 
Property safety 86 5 6 
Easy access 84 3 12 
Quality of landscape maintenance 69 16 14 
Beautification 59 19 22 
Screens to conceal unsightly views 23 18 59 
Screens to conceal the lot 22 18 60 

What needs the most improvement? 

Item Percent of responses 

Shelter area 38 
Nothing 37 
Trash cans 16 
Use of landscaping 6 
Other 6 
Sidewalks, walkways 1 

Would you prefer to use a park and ride lot that is: 

a. paved with landscape areas 70(tJo 

b. paved only 27(tJo 

J. Environ. Hort. 5(4):188-192. December 1987 
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is often seen as the cause for construction problems. 
Landscape specifications must be updated to include 
current soil management and planting practices. Stand­
ardized procedures for the industry would help insure 
the use of current practices and improve plant establish­
ment, regardless of the contracting process. 

Plant selection errors in terms of site conditions, 
mature size, annual growth rate, and special cultural re­
quirements contributed to the intensity of plant care re­
quired. 

People had a continuous impact on the landscape, 
especially with unanticipated site use. Vandalism is a 
common problem in most public areas and will likely re­
main part of the design and maintenance challenge. 

Significance to the Nursery Industry 

The information for achieving better landscapes is 
readily available, yet out-of-date practices continue to 
be employed by landscape architects and landscape con­
tractors. Clients should demand information from plan­
ners and designers on the ultimate results and mainte­
nance costs for the landscape plans. A review and main­
tenance estimate for proposed plans by a landscape 
maintenance professional would be instrumental in 
avoiding costly errors, and would allow clients to plan 
for adequate maintenance in their budgeting. More fre­
quent communication between landscape designers and 
landscape maintenance professionals would aid in the 
development of more successful plantings. 

Literature Cited 

I. Alberty, C.A., H.M. Pellett, and D.H. Taylor. 1984. Charac­
terization of soil compaction at construction sites and woody plant 
response. J. Environ. Hort. 2:48-53. 

2. American Horticultural Society and the Urban Mass Transporta­
tion Administration. 1973. Transit Planting: A Manual. American 
Horticultural Society, Mount Vernon, Virginia. 

3. Anonymous. 1978. Manual of Site Management. Environmental 
Design Press, Reston, Virginia. 

4. Anonymous. 1982. Landscape Designer and Estimator's Guide, 
revised ed. National Landscape Association, Washington, D.C. 

5. Benjamin, R. 1978. Selecting Trees for Urban Planting Sites. 
Proc. National Urban Forestry Conference, Nov. 13-16, 1978. Wash­
ington, D.C., Vol. II, pp. 528-532. 

6. Black, M.E. 1978. Street tree planting standards, City of Seattle 
Board of Public Works. Seattle, Washington. 

7. Black, M.E. 1978. Tree vandalism: some solutions. J. Arboricul­
ture4:114-116. 

8. Clark, D.E., ed. 1981. Sunset New Western Garden Book. 6th 
printing. Lane Publishing Co., Menlo Park, California. 

9. Conover, H.S. 1977. Grounds Maintenance Handbook, 3rd ed. 
McGraw-Hili Book Co., New York, New York. 

10. Cook, T. and C. Woosley. 1985. Meeting a budget squeeze. 
Grounds Maintenance 20(5):42, 43, 46. 

II. Copely, K. 1983. How to estimate the job. Grounds Mainte­
nance 18(1):10-11, 14, 18,20,21. 

12. Corley, W.L. 1984. Soil amendments at planting. J. Environ. 
Hort. 2:27-30. 

13. Cornell, Howland, Hayes, and Merryfield/Hill. 1972. Draft en­
vironmental statement for the metropolitan transit plan. Prepared for 
Metro Municipality of Metropolitan Seattle Transit. 

14. Craul, P.J. 1985. A description of urban soils and their desired 
characteristics. J. Arboriculture 11 :330-339. 

15. Dirr, M.A. 1983. Manual of Woody Plants, 3rd ed. Stipes Pub­

lishing Co., Champaign, lIIinois. 

16. Ferguson, N. 1984. Right Plant, Right Place. Summit Books, 
New York, New York. 

17. Gans, H.J. 1968. People and Plans: Essays on Urban Problems 
and Solutions. Basic Books, Inc., New York, New York. 

18. Gouin, F.R. 1984. Updating landscape specifications. J. En­
viron. Hort. 2:98-101. 

19. Harris, R. W. 1983. Arboriculture: Care of Trees, Shrubs, and 
Vines in the Landscape. Prentice-Hall, Inc., Englewood Cliffs, New 
Jersey. 

20. Harris, R.W., A.T. Leiser, and W.B. Davis. 1976. Staking 
landscape trees. Leaflet 2576. Div. of Ag. Sci., University of Califor­
nia Cooperative Extension Service, Davis, California. 

21. Hummel, R.L. and C.R. Johnson. 1985. Amended backfills: 
their cost and effect on transplant growth and survival. J. Environ. 
Hort. 3:76-79. 

22. Karnosky, D.F. 1985. Abiotic stresses of urban trees. In: "Im­
proving the Quality of Urban Life with Plants." Proc. First Intern. 
Symp. Urban Hort. D.F. Karnosky and S.L. Karnosky, eds. The New 
York Botanic Garden Inst. of Urban Horticulture, Pub. No.2, pp. 
109-119. 

23. Koller, G.L. 1973. Parking-The Human Approach. MS The­
sis. University of Delaware, Newark, Delaware. 

24. Kruckeberg, A.R. 1972. Gardening With Native Plants of the 
Pacific Northwest. University of Washington Press. Seattle, Washing­
ton. 

25. Kuhns, L.J., ed. 1980. METRIA:2, Metropolitan Tree Im­
provement Alliance Proc., June 18-20,1980. Rutgers, State University 
of New Jersey, New Brunswick, New Jersey. 

26. Littooy, H.A. 1986. Design landscape architect, Washington 
State Department of Transportation. Personal communication. 

27. Metro, Municipality of Metropolitan Seattle. 1974. Perform­
ance Criteria and Design Standards for Park and Ride Lots. Metro, 
Seattle, Washington. 

28. Nelson, W.R., Jr. 1975. Trees in the landscape: a look beyond 
the obvious. J. Arboriculture 1:121-128. 

29. Patterson, J.C. 1977. Soil compaction-effects on urban vege­
tation. J. Arboriculture 3:161-167. 

30. Patterson, J.c., J.J. Murray, and J.R. Short. 1980. The impact 
of urban soils on vegetation. Metropolitan Tree Improvement Alli­
ance Proc. 3:33-56. 

31. Perry, T.O. 1978. The size, design, and management of plant­
ing sites required for healthy tree growth. Metropolitan Tree Improve­
ment Alliance Proc. 3:1-14. 

32. Poor, J .M. 1984. Plants That Merit Attention, Vol. I-Trees. 
Timber Press, Portland, Oregon. 

33. Reminga, J., Jr. 1985. Outlining the problems in the design 
maintenance connection. In: The Design/Maintenance Connection, 
Proc. of a Conference Designed to Initiate Communications Between 
Landscape Architects and Professional Grounds Managers. R.E. 
Schutzki, ed. Michigan State University, E. Lansing, Michigan. pp. 
31-35. 

34. Robson, H., J. Morell, E. Page, and D. Aplecha. 1983. Munici­
pal ordinances' relation to trees. J. Arboriculture 9:128-136. 

35. Schutzki, R.E. 1980. Effect of transplant method and fertilizer 
application on growth of Acer rubrum C. and Fraxinus pennsylvani­
cum L. Metropolitan Tree Improvement Alliance Proc. 3:70-76. 

36. Spirn, A.W. 1984. The Granite Garden. Basic Books, Inc., New 
York, New York. 

37. State of Washington Transportation Commission, Department 
of Transportation. 1980. Standard Specifications for 1980 Road and 
Bridge Construction. State of Washington. 

38. Still, S.M. 1985. Stress tolerant trees. The Buckeye Arborist, 
Ohio Chapter, Intern. Soc. Arbor. 16(1):7-9. 

39. Wyman, D. 1965. Trees for American Gardens. Macmillan 
Pub. Co., New York, New York. 

40. Wyman, D. 1969. Shrubs and Vines for American Gardens 
Macmillan Pub. Co., New York, New York. . 

J. Environ. Hort. 5(4): 188-192. December 1987 
192 

D
ow

nloaded from
 https://prim

e-pdf-w
aterm

ark.prim
e-prod.pubfactory.com

/ at 2025-07-18 via free access




