
63 

Estimating Downtown Parking Demands: 

A Land Use Approach 

HERBERT S. LEVINSON and CHARLES 0. PRATT 

ABSTRACT 

A procedure for estimating and allocating 
downtown parking demand, based on land use 
and employment data, is presented. The pro
cedure can be used to demonstrate how the 
peak parking accumulation can be prorated 
among analysis districts based on each dis
trict's share of employment (long-term park
ers) and retail and service floor space 
(short-term parkers). The technique is simi
lar to the gravity model approach to zonal 
interchanges. A case study of downtown New 
Haven, Connecticut, illustrates how the pro
cedures are applied. 

The traditional approach to estimating downtown 
parking demands involves detailed surveys of parker 
characteristics. Parkers along curbs and in lots and 
garages are queried as to their times of entry and 
exit, trip purpose, downtown destinations, and fee 
paid. The parking demands for each downtown block or 
analysis area are then obtained by aggregating 
parker destinations for each hour of the day. The 
peak demands for each analysis area are compared 
with the available spaces to identify parking space 
surpluses and deficiencies. 

This procedure has been widely used for more than 
25 years in parking planning and feasibility stud
ies. Yet it is time consuming and costly because de
tailed surveys are required on a block-by-block ba
sis. Sampling procedures have limited application 
because of the strong ties between where motorists 
park and where they are destined. 

The need for a simple, yet reliable means of ob
taining data on downtown parking demands is ad
dressed. In this paper it is demonstrated how land 
use and employment data can be used to estimate de
mands on a subarea basis, and the concept is illus
trated with a parking demand study for downtown New 
Haven, Connecticut. 

CONCEPT 

The concept is relatively straightforward. It is 
similar to that used by the gravity model to esti
mate zonal interchange. 

1. The peak accumulation of parkers, as obtained 
for parking use studies, is assumed to approximate 
the aggregated hour-by-hour downtown parking demands. 

2. This demand is allocated to the various sub
areas based on each area's relative share of down
town activity. 

The data requirements include 

1. Measures of the hour-by-hour accumulations of 
parkers within the downtown area, 

2. Estimates of downtown floor space and employ
ment by analysis district and type of use, and 

3. Estimates of the approximate proportion of 

the total parking accumulation that represents long
term parkers. 

Where information is available on the dis tr ibu
tion of the peak parking accumulation between long
term (more than 3 hr) and short-term (less than 3 
hr) parking, downtown employment can be used to al
locate long-term parkers, and retail and service 
floor space can be used to allocate short-term park
ers. Where this distribution is not available, 
either total employment or total nonresidential 
floor space can be used. 

The following formula summarizes the procedure: 

(1) 

where 

di peak parking demand for zone i, 
AL total peak long-term accumulation of parkers, 
As total peak short-term accumulation of 

parkers, 
ei employment in zone i, 

e total employment in central business district 
(CBD), 

Fi retail and service floor space in zone i, 
F = total retail and service floor space, and 
j number of zones. 

A simplified three-zone example (Table 1) illus
trates the procedure. The peak accumulation of 4,000 
parkers includes 3, 000 long-term parkers and 1, 000 
short-term parkers. The 3, 000 long-term parkers are 
allocated to each zone based on its share of the 
total employrnent--60 percent in zone 1, 20 percent 
in zone 2, and 20 percent in zone 3. The 1,000 
short-term parkers are allocated based on each 
zone's share of the retail and service floor space--
33 percent in zone 1, 50 percent in zone 2, and 17 
percent in zone 3. The long- and short-term demands 
for each zone are then added to obtain each zone's 
total demand--2,130 spaces in zone 1, 1,100 spaces 
in zone 2, and 770 spaces in zone 3. 

CASE STUDY 

The procedure was applied to downtown New Haven as a 
part of an overall traffic and parking study. The 
parking analysis region lies to the north of the 
Route-34 Expressway and contains major shops, of
f ices, government buildings, and the main Yale Uni
versity campus. The employment in the area exceeds 
20,000, and about 80 percent of all peak-hour trips 
to this area are made by car. Parking facilities are 
provided outside of the area to accommodate demands 
in peripheral places. For example, a 2,400-space 
garage serves the Yale-New Haven Medical Center. 

The parking analysis area (Fiqure 1) contains 
about 13,680 spaces. Field surveys found a peak ac
cumulation of 9,770 parkers. Records of the New 
Haven Parking Authority garages found that more than 
70 percent of the maximum accumulation remained for 
more than 3 hr. (The percentage for downtown Boston 



64 Transportation Research Record 957 

TABLE 1 lliustrative Example 

CBD Activity 

Retail and Service Parking Demand 
Area 

Long-Term Short-Term 
Employment Floor Parkers Parkers 

Zone No. Percent 
Space 
(rt2) Percent Percent No. Percent No. Total 

I 3,000 60 200 ,000 33 60 l,800 33 330 2,130 
2 1,000 20 300,000 50 20 600 50 500 1,100 
3 J,000 20 100,000 17 20 600 17 _!1Q ....J..1Q 

Total 5,000 600,000 3,000 1,000 4,000 

Note: Peak accumulation = 4,000~ long term accumulation = iS percent (or 3,000); and short term accumulation = 25 percent 
(o• 1,000). 
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FIGURE 1 Off-street parking space, downtown New Haven, 1982. 

was 79 percent.) Figure 2 shows the hour-by-hour ac
cumulation for long- and short-term parkers. 

The following steps were applied in estimating 
parking space demands and needs for each of the 
seven analysis districts located to the north of the 
Route-34 Expressway. 

1. The parking supply within the analysis area 
was approximated to be 13, 700 spaces. The effective 
supply, based on an efficiency factor of 0.9, was 
approximated to be 12,300 spaces. This reduction ac
counts for the fact that all facilities cannot be 
100 percent occupied at the same time. 

2. The maximum accumulation of parked vehicles 
was approximated to be 9,800 spaces. This number was 
increased slightly to 10, 000 to allow for "walk-in" 
parkers. The long-term accumulation (more than 3 hr) 
was assumed to be 7, 000, and the short-term accumu
lation 3,000. These figures were based on the 70-30 
split between the long- and short-term accumulation 
in New Haven Parking Authority garages. (Earlier 
analysis revealed the numbers to be 6, 900 and 2, 870 
based on the 9, 770 spaces.) These numbers were as
sumed to represent the long- and short-term demand 
within the a r ea . 

3. Floor space employment estimates were ob-
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FIGURE 2 Parking accumulation north of Route-34 Expressway by trip purpose, typical 
weekday, 1982 (downtown New Haven). 

tained from the city of New Haven. These estimates, 
although subject to variation, indicate the relative 
intensity of activity within each analysis district. 
It was reasoned that the parking demands in each 
district would reflect the relative amount of total 
activity in that district. (Reported employment fig
ures tend to overstate the actual daytime work force 
because they do not account for absentees and vaca
tions, people who do not work 5 full days, and work
ers who travel.) 

4. Accordingly, 6,500 spaces of the long-term 
demand of 7,000 spaces were allocated to each analy
sis district based on its share of the existing 
downtown employment. The remaining 500 spaces repre
sent Yale-New Haven Hospital parkers in the Coliseum 
Garage, who were allocated to district 3. (The hos
pital complex is located south of the Route-34 Ex
pressway, and the parkers were bused to the garage 
in 1982 before the new 2,400-space Air Rights Garage 
opened.) 

5. The 3, 000 spaces of short-term demand were 
allocated to each analysis district based on its 
share of the existing total retail and service floor 
space. 

6. The total demand for each district was ob
tained by adding the short- and long-term demand 
(steps 4 and 5). 

7. The total parking demand was compared with 
the effective parking supply to obtain an estimate 
of existing space surpluses and deficiencies (i.e., 
needs). 

The results of this analysis are given in Tables 
2 and 3 and are shown in Figure 3. The data in Table 
2 give the demand calculationsi the data in Table 3 
give parking space supply, demands, and needs by 
analysis districti and Figure 3 graphically sum
marizes parking space surpluses and deficiencies. 
Overall, there is a surplus of some 2,3 15 spaces in 
downtown New Haven. A large surplus--979 spaces-
exists in district 1, located in the Ar ts Center 
area. Many parking spaces provided in this area 
serve the government and financial center. Substan
tial space surpluses are also found in districts 3, 
4, and 6. Districts 7 and 8, largely occupied by 
Yale University, are currently in balance. The anal
ysis indicates a deficiency of more than 300 spaces 
in the government and financial district (district 
2). 

It is interesting to note that the peak long-term 
demand of 6,500 spaces approximated 0.32 spaces per 
reported downtown employee. Similarly, the short
term demand approximated 1.46 spaces per 1,000 ft' 
of retail and service floor space. 

TABLE 2 Estimated 1982 Peak Parking Space Demand by Analysis District (New Haven CBD) 

Long-Term Parking Demand Short-Term Parking Demand 

Percent Retail Plus 
of Service 

District Employees Total Spaces Floor Space' 

J 2,155 10.7 696 97,538 
2 3,926 19.4 1,261 223,734 
3 6,340 31.3 2,535b 1,032,372 
4 4,669 23.1 1,501 300,110 
6 413 2.0 130 222,600 
7 739 3_7 240 1 70,650 
8 ....Lill 9.8 _gz_ 10,000< 

Total 20,233 7,000 2,057 ,004 

Note: Table is based on data obtained from J. Farnham, city of New Haven . 

~ E d11d C.S ML'lllCY''JI. (in $.l j URf~ re101) . 
h1cluJ i::.1 :500 Y;,h,·New Mti"1.m l~ru. pital parkers. 

~Assum i:d ror llltD C.O l iOD J)ul'l)0Sf!l, , 
Q, 7·13 1~~.ak j.lccumu lUltH1 round ed up to 1 0,000 to reflect walk-in traffic. 

Percent 
of 
Total 

4.7 
10.9 
50 .2 
14.6 
10.8 

8.3 
0 .5 

Total Parking Demand 
Spaces Spaces 

141 837 
327 1,588 

1,506 4,041 
438 1,939 
324 454 
249 489 

___ll ___§_ll 

3,000 10,oood 
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TABLE 3 Estimated Parking Space Surpluses and Deficiencies, Downtown New Haven, 1982 

Dema nd 
Supply 

FffPc tivP l rrng Ter!T! Sh0r! T~rm 
District Curb Off·Strect To tal Su pply3 (work) (ot her) Total Surplus Deflcie ncy 

I 214 1,804 2,018 1,8 16 696 
2 65 1,349 l ,414 1,27 3 1,261 
3 84 4,940 5,024 4,522 2,5 35 
' 97 2,6GS 2 ,70 2 2,432 i ,50i ~ 

6 250 921 l ,J 71 1,054 130 
7 205 403 608 547 240 
8 ~ _;w_ -2±§_ ___fill .....fill 
Total 1,404 12,279 

~ Space use ef ficie ncy fa ct or o f 0,90 , 
Net su rplus = 2 ,3 1 S. 

+58 

+600 
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J 3.683 

FIGURE 3 Estimated parking space needs, 1982. 

PLANNING IMPLICATIONS 

12,31 s 7,000 

The use of employment and floor space data to allo
cate downtown parking demands provides a cost-effec
t ive approach to parking demand estimation. rt also 
produces reasonable parking indices for use in esti
ma t ing the impact of new downtown development. Its 
data needs , like the anal y sis steps , a re simple. 

The procedures need estimates of floor space and 
employment by type of use and the peak daytime down
town parking accumulation. The long- and short-term 
componen t s of demand can be estimated from parking 
garage records or from the parameters identified in 
this paper (70 to 80 percent long term). Alterna
tively, the components can be estimated by using the 
9: 30 a .m. accumulation as the long-term estimate i 
the difference between that value and the maximum 
accumulation can be used at the short-term demand. 
Ideally, information should be obtained on the ac
cumulations of people who park outside of the study 
area and have destination s within it to r e flect un 
satisfied or latent demand. 

The demand analyses are based on the relative in
tensity of activity within each district. Thus they 
do not consider the unique characteristics of spe
cific land uses that may raise or lower demands , es
pecially in individual blocks. Some service and re
tail activities attract 5 to 10 times as many daily 
short-term parkers per 1,000 ft 2 as others (e.g., 
a doctor ' s office as compared with a piano store). 

141 837 979 
327 1,588 315 

1,506 4,041 48 1 
4J8 l,939 49 3 
324 454 600 
249 489 58 

_ 1_5 ___fill _ 1_9 

3,000 10,000 2,630b 315 

Where such areas of high gene ration a r e significant 
in magnitude, it may be desirable to weight their 
f lour areas occasionally. However, the differences 
in peak accumulation are usually less than those re
lating to daily parking demand. Moreover, nonwork 
demands represent the smallest component of total 
parking demand, and many visits to high-demand ac
tivities are made by downtown workers. Therefore, 
such adjustments are not essential for an overall 
CBD parking analysis. 

The procedure works best in city centers where 
thre~-quac tecs or more of the downt own work force 
arrives by car and the differential impacts of pub
lic transport on CBD parking demand are not signifi
cant. In this case it is reasonable to assume that 
the proportions of the downtown daytime population 
arriving by transit are relatively uniform among 
analysis areas. Where there is heavy t ransit use, 
especially in city centers served by rail transit, 
allowance must be made for proximity to major rail 
stat ions. Consequently, the procedure is more ap
plicable in New Haven rather than i n New York, and 
in Providence r ather than in Philadelphia. 

Several adjustments may be necessary to compen
sate for CBD parkers who use outlying park-and-ride 
lots or people parking in the city center that have 
destinations outside of it. 

l. Park-and-ride areas outside of the city cen
ter represent an additional component of downtown 
demand. However, they do not significantly affect 
the allocation of parking demands within the down
town corridor. They should, however, be included in 
the total CBD dema nd, and should be allocated on the 
same basis as work trips. 

2. Where CBD parking facilities serve areas lo
cated outsid E> of the city center, these outlying 
areas should be incorporated as additional analysie; 
districts. 

Accuracy of floor space and employment poses another 
constraint. 

Despite these qualifications and constraints, the 
procedure can produce a realistic picture of current 
parking demands in the center of most cities in a 
cost-effective manner. It also provides a basis for 
estimating the effects of additional downtown devel
opment. Additional research is, of course, desirable 
t o c ompare the results of this method with demands 
derived from interviews of parker s. 

Public a t i on of this paper sponsored by Committee on 
Parking and Terminals. 




