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Summary

The vehicle population and registration distribution information (the distribution of vehicles by age, class and region) in EMFAC2001 were carried over from EMFAC2000.  These estimates were derived from the latest information available at that time.  The model currently forecasts population changes based upon the latest data available and back casts fleet populations based on the earliest information available.  We are updating EMFAC to include registration data that has become available since the last update.  The proposed changes (about a five percent reduction in overall population in 1999) would decrease the statewide inventory for ROG by 71 tons per day and CO by 415 tons per day in 2010.  The inventory for NOx and PM are expected to increase by 21 tons per day and 0.3 tons per day, respectively, due to higher numbers of vehicles in some truck classes. 

Reason for Change

The population and registration distribution estimates in EMFAC have not been updated since the introduction of the EMFAC2000 model.  As EMFAC2002 will be used to support the development of State Implementation Plans (SIP) for several regions in California, the most recently available population information is needed

Methodology

The Air Resources Board receives annual extractions from the California Department of Motor Vehicles (DMV).  Staff analyzed the 1999, 2000 and 2001 calendar year extractions to perform this update.

Each extraction contains over 30,000,000 records.  Each data set was initially screened to eliminate non-operative vehicles, duplicate records, and non- qualifying fuel types (fuels other than gasoline, diesel and electric).  The data set was further screened to separate off-road vehicles, i.e., trail bikes, vessels, and all terrain vehicles, from on-road vehicles.  Finally, vehicles registered with addresses outside of California were discarded.  Discarding the out-of-state and out-of-country vehicles is a departure from previous practice.

A major objective of this type of analysis is to properly assign vehicles that operate in the state to the area (county, district and air basin) where they are most often operated.  In previous analyses, the population and activity of out-of-state and out-of-country vehicles registered in California were distributed in proportion to the vehicle population throughout the state.  Although the impact of this practice is relatively small, (approximately 300,000 vehicles of the 21,000,000 vehicles registered), it is difficult to justify the practice of equally distributing their emissions across the state.  It is possible that these vehicles are not being driven in California at all as these registrations may be associated with students attending college abroad or military personnel stationed outside of the state.

The DMV records also contain over 5,000,000 records marked as “pending registration.”  This classification includes vehicles in the process of changing their status including owner’s having problems renewing their registration (checks that do not clear, missing insurance or smog check information) and vehicles that have left the fleet.

In order to determine whether or not these vehicles are likely to be driven in the state, staff used subsequent registration data.  If a vehicle’s status was “pending” in the year of analysis and was still pending in the subsequent extraction, the vehicle was assumed to be non-operative and was removed from the data set.  If a vehicle’s status was pending in the year of analysis and the vehicle was missing in the subsequent extraction, it was assumed that the vehicle left the fleet and was also removed from the data set.  However, if a vehicle’s status was pending in the year of analysis and became “current” in the subsequent extraction, the vehicle was counted in the analysis year.  Using this logic, over 3,000,000 records were eliminated. 

After the data sets have been “cleaned,” the remaining records are sorted into five broad groups: passenger cars, buses, motorcycles, motor homes, and “other trucks”.  The other trucks group includes vehicles of varying sizes.  In order for EMFAC to properly estimate the emissions of these trucks, their gross vehicle weight (GVW) must be determined.

When available, staff relied on DMV entries of gross vehicle weight.  However, because this information is often not entered, staff relied upon vehicle reference books and vehicle identification number (VIN) data to match body type descriptions to manufacturer specified gross vehicle weights. These reference materials included the AAA New Car and Truck Buying Guide and the Consumer Guide Used Car and Truck Book. 

The vehicle identification number contains useful information regarding the model year, manufacturer, and model of each vehicle.  We commissioned the development of software capable of reading in VIN numbers and reporting this information in an automated fashion.  This software, developed by Eastern Research Group (ERG), was used to assist in both classifying trucks and providing model year information when that data was found lacking.

The bus fleet was subdivided into “school” and “urban transit” categories.  We accomplished this task by querying and classifying these vehicles according to the registered owner field in the data set.  Although several other bus classifications could be made including church, tour, correctional facility, and other non-educational institutions, for purposes of this analysis, the urban transit bus category contains all buses that are not school buses. 
Table 1 below presents the categories into which the population information was divided.  In the final analysis, the class-specific vehicle population data is divided according to age (1-45) and geographic area (1-69) for inclusion in the model.

Table 1

Vehicle Classes Modeled in EMFAC

Class
Description
Weight (GVW)

pounds

PC
Passenger Cars
All

T1
Light-Duty Trucks
0-3,750

T2
Light-Duty Trucks
3,751-5,750

T3
Medium-Duty Trucks
5,751-8,500

T4
Light-Heavy Duty Trucks
8,501-10,000

T5
Light-Heavy Duty Trucks
10,001-14,000

T6
Medium-Heavy Duty Trucks
14,001-33,000

T7
Heavy-Heavy Duty Trucks
33,001+

UB
Urban Bus
All

MC
Motorcycles
All

SB
School Bus
All

MH
Motor Homes
All

Table 2 contrasts the EMFAC2001 version 2.08 population projections for the 1999 calendar year (current) with the 1999 DMV data (new).

Table 2

Comparative Population Estimates


1999


Current
Proposed

Pass Car
14,068,400
12,329,800

Light Truck-1
2,123,660
3,278,270

Light Truck-2
3,758,850
3,363,080

Medium Duty
1,595,970
1,483,780

Light Heavy-1
261,618
230,242

Light Heavy-2
79,379
75,663

Medium Heavy
255,519
225,860

Heavy-Heavy
168,663
183,865

School Bus
28,022
23,560

Transit Bus
13,534
25,399

Motor Home
150,398
266,231

Motorcycle
337,146
380,851





Total
22,841,159
21,866,600

Emissions Impact

The estimates of vehicle miles of travel (VMT) used by EMFAC are provided by Regional Councils of Governments (COGs) and Metropolitan Planning Organizations (MPOs) and are not affected by modifications to the estimates of vehicle population.  A relationship between VMT, vehicle population, and mileage accrual rates, the miles per year traveled as a function of vehicle age, is inherent within EMFAC.

In order to maintain the reported VMT estimates, the mileage accrual rates are adjusted. However, modifying the population does affect the “per vehicle” emissions, including starts, idle, and evaporative emissions.  Changes in the population by age or between vehicle classes will also affect running exhaust emissions. 

Tables 3 presents an estimate of the statewide change in emissions associated with the proposed update to the vehicle population information for calendar year 2010.  Table 4 provides the same information for several areas of the state.

Table 3

Estimated Emissions Impact

Statewide Tons per Day - 2010

ROG (exhaust)
ROG (evap)
ROG Total
CO
NOx
PM10

Class
Current
Proposed
Current
Proposed
Current
Proposed
Current
Proposed
Current
Proposed
Current
Proposed

PC
125.4
107.1
135.8
110.5
261.2
217.6
2486
2167
204.8
181.1
7.84
7.31

T1
38.4
43.5
40.4
50.9
78.8
94.4
806
953
61.3
78.4
1.39
2.23

T2
43.1
40.7
51.1
42.0
94.2
82.7
924
868
117.0
102.1
4.90
4.43

T3
39.5
25.6
25.6
20.4
65.1
46.0
717
460
76.4
62.3
2.15
2.00

T4
15.0
6.2
23.6
6.1
38.6
12.3
165
57
34.9
30.7
0.32
0.32

T5
2.6
2.4
3.4
2.6
6.0
5.0
25
21
15.7
15.8
0.18
0.18

T6
13.5
11.9
10.2
7.8
23.7
19.7
159
137
119.7
113.2
3.12
2.97

T7
18.9
24.9
1.6
4.4
20.5
29.3
149
211
331.7
376.4
6.18
6.67

SB
1.7
1.4
0.1
0.2
1.8
1.6
19
16
17.1
15.1
0.65
0.56

UB
3.8
8.5
0.1
0.2
3.9
8.7
28
70
33.8
50.8
0.54
0.82

MH
1.1
3.8
0.1
0.3
1.2
4.1
28
105
6.3
12.6
0.06
0.11

MC
10.2
12.5
3.5
4.1
13.7
16.6
107
133
3.6
4.5
0.11
0.14

Total
313.2
288.5
295.5
249.5
608.7
538.0
5613
5198
1022.3
1043.0
27.44
27.74

Diff
-24.7
-46.0
-70.7
-415.0
+20.7
+0.30

%Diff
7.9
15.6
11.6
7.4
2.0
1.1

Table 4

Estimated Emissions Impact by Area

Tons per Day – 2010

Air Basin
ROG total
CO
NOx
PM total

South Coast
-24
-129
+8
0

Sacramento Valley
-8
-51
-1
0

San Joaquin Valley
-10
-78
-1
0

San Diego
-4
-29
+3
0

San Francisco
-13
-56
+6
0
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