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3.1. Use of bus lanes and other lanes by motorcycles
Table 1 presents a summary of the percentage of motorcycles in the traffic volume for each lane in the test segments, before and after implementing the new traffic arrangement (based on data from segment video cameras). One can observe that after implementing the new traffic arrangement, motorcycles constituted 14–26% of the vehicles observed in the bus lane on Route 1, and 5–14% on Route 2. Nonetheless, motorcycles were observed in lanes adjacent to the Public Transportation Route (PTR). For example, in nearby lanes, in segments on Route 1, between 6–15% of the vehicles were motorcycles, with 4–7% on adjacent lanes in Route 2. That is to say, the percentage of motorcycles travelling in adjacent lanes was lower than in the PTRs. However, motorcycle usage of adjacent lanes did not cease following implementation of the new traffic arrangement. In the “after” period, , there was a rise in the motorcycle presence in PTRs at most of the sites in comparison to the “before” one. In some of the PTRs, the change was significant and indicated an additional 5–6% of motorcycles in the PTRs. On average for all the segments, the proportion of motorcycles in the PTRs rose from 11% to 14% (a significant change, p<0.01). The rise in PTR usage by motorcycles under the new arrangement’s conditions was in accordance with expectations.
Nonetheless, the proportion of motorcycles in traffic during the “after” period also rose in adjacent lanes. This finding is contrary to expectations about the arrangement based on findings from international literature, where permissible motorcycle travel in PTRs was meant to reduce motorcycle travel in other lanes. Examining the total traffic volume and its composition during the “after” period in comparison to the “before” one (see table T1-b) shows that although the total amount of buses and their proportion in traffic did not change, the number of motorcycles passing through the test streets did increase, so that their proportion of the total traffic rose from 6% to 7%. The total number of motorcycles in traffic during the “after” period could possibly explain the lack of decline in motorcycle presence in adjacent lanes.
Table TJ1 summarizes the proportion of motorcycles in the traffic volume in each lane during both periods based on video footage at intersections. (As noted in Section 2, photos from four intersections were received from the Tel Aviv Municipality Control Center, which enabled an examination of traffic patterns and behavior in seven traffic lanes). The findings show that during the “after” period, the percentage of motorcycles in the PTR was at a 12–25% level on Route 1, and 8–10% on Route 2 (except for one site, J81, during morning hours, when the proportion of motorcycles was abnormally low). During the “after” period, the proportion of motorcycles observed in PTRs rose at all sites compared to the “before” period, with the exception of Site 81. In some cases, the increase was significant (see Table TJ1). As an average among all the sites in this grouping, the proportion of motorcycles in the PTR rose from 10.5% to 12.5% (significant change, p<0.01). Nonetheless, during the “after” period, motorcycles were observed in other traffic lanes. In total, the findings derived from an analysis of intersection camera data were similar to those from segment camera data presented above, showing an increased PTR use by motorcycles under the new traffic arrangement conditions, but accompanied by a continued presence of motorcycles in other lanes. This appears to be associated with the growth in volume of motorcycle traffic during the “after” period.
Table T2 contains a summary of traffic conditions during motorcycle travel in the test segments and motorcyclists’ use of PTRs, based on a sampling of motorcycles gathered by segment video cameras. In many cases, during both periods, the motorcycles were travelling in flowing or crawling traffic conditions, while there were only a few cases of congested conditions observed, mostly on Route 1, and the proportion of congested traffic declined during the “after” period. During the “after” period, at the identification line for motorcycles in the segment, 38–39% of them were observed in the PTR at Sites 1 and 2, with 22–24% at Sites 4 and 5. The extent of PTR use by motorcycles was lower at Site 3 (one can also discern a similar finding in Table T1). In a comparison between the two periods, there were no outstanding changes in the proportion of motorcycles observed in PTRs at segment entrance lines.
In the “after” period, during travel in a segment with flowing or crawling traffic conditions, between 24–60% of the motorcycles used the PTR at most of the sites (see Table T2). Similarly, during the “after” period, there was a significant increase of PTR use at Sites 2–4 in comparison with the “before” period. In contrast, at Site 3, a decline in PTR use was observed during the “after” period (up to 14%). During travel in a segment under congested conditions, most motorcycles used the PTRs at Site 1. There was a significant increase in the number of motorcycles travelling in the PTR observed during the “after” period compared to the “before” period. In summary, during the “after” period there was a rise in PTR use by motorcycles compared to the “before” period. On average, between the test segments, an increase of 4% was obtained in PTR use by motorcycles in flowing or crawling traffic conditions; 6% during congestion; although, as said, the changes were not uniform at all sites.
Also, according to intersection camera data (Table TJ2) most of the motorcycles were observed in flowing or crawling traffic conditions, while congestion was observed mainly at two intersections (J77 and J81, in the same travel direction); the proportion of congested conditions in intersection areas rose during the “after” period. In travel segments near intersections, during the “after” period, at the identification line for motorcycles (at segment entry in the film footage), 32–35% of them were observed in the PTR on Route 2, 17–40% on Route 1 in the southerly direction, and 7–16% on the same route in the northerly direction. In comparison with the “before” period, at most sites, there was a marked increase in the proportion of motorcycles observed in the PTRs during the “after” period. This was significant at all sites. The estimated average proportion of motorcycles observed (at the identification line) in the PTRs rose by 3.8%.
During flowing or crawling traffic conditions, most motorcycles did not travel on the PTR. During the “after” period, at all sites except for one (J81 in the northerly direction), a rise in PTR use was observed in comparison with the “before” period. This was significant in many of the cases. According to an estimated average of all sites, the proportion of motorcycles travelling in the PTRs rose by 4.7%. During congested conditions, most motorcycles travelled in the PTR; for example, 54–77% during the “after” period. During the “after” period, there was a marked increase in the proportion of motorcycles observed in the PTRs compared to the “before” period. This was significant in a number of cases (see Table TJ2). As an estimated average, the proportion of motorcycles travelling in the PTRs rose by 8% during congested periods.
It is to be noted that according to video films taken by dynamic cameras of motorcycles passing through the test segments during the “after” period, the percentage of PTR use by motorcycles rose. Nonetheless, motorcycles did not cease also travelling in other lanes according to the segment traffic situation.
3.2. PTW behavior: Keeping in lane and conflict occurrence
Other behaviors that the new traffic arrangement was supposed to influence were: motorcycles keeping in traffic lanes while travelling in the segment; motorcycles weaving around other vehicles during congested conditions; and creation of conflicts between motorcycles and other road users. Table T3 presents findings regarding these issues (based on segment video footage). One can see that in flowing or crawling traffic conditions, inconsistent changes were observed for keeping within traffic lanes by motorcycles travelling in the segment during the “after” period compared to the “before” one. There was a significant rise in the proportion of motorcycles changing traffic lanes at Sites 2 and 4, but a significant decline at Sites 3 and 5 and no change at Site 1. Comparing data from the motorcycle sampling during congested conditions at Site 1 in the “after” period to the “before” period, it can be seen that fewer motorcycles changed lanes or weaved in between vehicles to get ahead (p<0.05). This effect was less observable at all the other sites.
Both before and after implementing the new traffic arrangement, conflicts between motorcycles and other vehicles were rare occurrences. Comparing the “after” and “before” periods, there was a rise in the extent of conflicts at Site 4, from 0–4.5%. However, all the occurrences were of Level 1 type (“precautionary”), which actually reflects the interaction between the various road users without any real danger. In comparison to the “before” period, during the “after” period, Level 2 type conflicts were not observed. Serious Level 3–4 conflict occurrences were not observed at any test sites. Likewise, in all traffic situations during the “after” period, no conflicts between motorcycles and pedestrians were observed in any of the test segments.
Table TJ3 presents a summary of findings for the above issues for travel areas close to intersections (based on intersection cameras). The findings show that in flowing traffic conditions, during the two periods, most of the motorcycles (61–83%) did not change traffic lanes. In the “after” period compared to the “before” period, there was a rise in motorcycles keeping to their lanes was noted at most of the sites, while in two cases, the rise was significant. In traffic jam conditions, at most of the sites during the “after” period, more than half the motorcycles (52–64%) did not change traffic lanes, while in a  comparison between the “before” and “after” periods, mixed changes were recorded for this behavior. At most of the sites, during traffic jam conditions, most of the motorcycles weaved between vehicles in order to move ahead. However, at intersection J81, there was a decline in the extent of weaving motorcycles during the “after” period compared to the “before” period.
In the “after” period, in flowing traffic conditions, almost no conflicts were observed between motorcycles and other vehicles (see Table TJ3). Those observed cases were of the type of interaction between various road users without any collision risk. Also observed was an “almost accident” between a motorcycle and a pedestrian (at Intersection J151), where the pedestrian crossed at a red light. In traffic jam conditions, at all intersections in the study, no conflicts were observed between motorcycles and other vehicles or pedestrians.
It can be added that according to video films taken by dynamic cameras of motorcycles passing through the test segments, during both periods, no conflicts were observed between motorcycles and other vehicles. Nonetheless, during the “after” period, the lane change phenomenon by motorcycles did not decline.
To summarize; the findings show that when travelling through a segment, most motorcycles kept to their traffic lane, especially near intersections. However, during the new traffic arrangement period, no consistent improvement was found in this behavior. Similarly, in congested conditions, most of the motorcycles tended to weave between vehicles. Still, signs of a decline in the extent of motorcycle weaving around were observed during the new traffic arrangement period. During the “after” period, as compared to the one before, there was no significant difference in the occurrence of conflicts between motorcycles and other road users. The conflicts did not disappear, but they actually reflect the already existing level of interactions between motorcycles and other vehicles and do not point to a rise in risk.
Additionally, special attention must be devoted to conditions where the motorcycle appears behind a bus stopping at a station (see example in Figure 4). There is nothing to be found in the literature about this topic, but in the opinion of bus operators involved in the test, such situations can become dangerous because of the bus driver’s limited field of view which prevents the driver from being able to see the motorcycle behind the bus. Thus, permitting motorcycles to travel in the PTRs could increase that risk. For a focused examination of this issue, several special samplings of data from sites with bus stops (Sites 2, 3, and 4) were collected concerning motorcycle behavior when stuck behind a bus. It was found that such occurrences were common only at Sites 2 and 4. Table T4 contains a summary of findings at those sites. It is to be noted that at Site 2, the bus stop was on the PTR curbside (no bay), while at Site 4, the bus stop was in a bay.
In Table T4, one can observe that during the “after” period, in conditions where the motorcycle appeared behind a bus stopping at a station at Site 2, the motorcycle changed traffic lanes in most cases, while at Site 4, in half the cases, the motorcycle waited and did not change travel lanes. At both sites, if the motorcycle chose to continue travelling, it mostly chose to travel between the PTR and the adjacent lane. This behavior during the “after” period compared to the “before” period shows there was no change at Site 2, while at Site 4, more motorcycles chose to wait and did not weave between lanes. Likewise, during the “after” period, compared to the “before” period, in such situations, the prevalence of conflicts between motorcycles and other vehicles at Site 2 diminished. All conflict situations observed were without risk. Most of the cases were of the Level 1 (“precaution”) type, with only a few of the Level 2 (“under control”) type. To summarize, after implementing the new traffic arrangement, no dangerous situations were observed with respect to buses stopping. The number of interactions between motorcycles and other vehicles diminished or remained unchanged change where sufficient caution was taken by the parties involved in these incidents.
3.3. Travel times through the routes
Table T5-a presents a summary of travel times for buses in the test streets; the times were derived from the Metropolitan Tel Aviv bus operator’s geographic data system for a number of bus lines passing through the test routes. The findings show that during the period of the operation of the new traffic arrangement, no increase in bus travel time was observed. On Route 1, in the southerly direction, bus travel times were shorter during the “after” period than during the “before” period. In other cases, the differences between travel times during both periods were insignificant.
Table T5-b lists motorcycle travel times on test routes obtained from dynamic camera data on motorcycles. It can be seen that during the period of the new traffic arrangement compared to the “before” period, there was no change in motorcycle travel time on Route 1 in both directions and on Route 2 in the northerly direction, while on Route 2, there was an increase in the southerly direction.
It can be seen from these findings that the implementation of the new traffic arrangement for motorcycles did not cause an increase of bus travel time but also did not improve motorcycle travel times on the test routes.
4. Discussion
Table T9 presents a summary of the main changes observed in traffic characteristics and behaviors of road users along the test routes during the “before” period and after it, including a note as to whether the new traffic arrangement fulfilled or did not fulfill the expectations based on existing to international literature about the new traffic arrangement. It was found that:
· As expected, the new traffic arrangement caused an increase in PTR usage by motorcycles. However, this increase was not large since the motorcycles continued using the other lanes. Similarly, improvements in motorcycle travel use of the designated traffic lane was partial. As a result, interactions in traffic along the test routes between motorcycles and other vehicles did not disappear.
· For all traffic situations examined — travelling in street segments, near intersections, in the area of bus stops — the new traffic arrangement did not bring about any essential change in the incidence of conflicts between motorcycles and other road users. Indeed, there was no decline in interactive situations between motorcycles and other vehicles. Nonetheless, all the incidents observed ended without any actual danger of collision. Observational findings show that the examined new traffic arrangement was not associated with a worsening of traffic safety in PTRs.
· Because of small changes in motorcycle behavior, the new traffic arrangement did not bring about a decrease in motorcycle travel times along the test routes, but neither did it hinder bus traffic nor increase their travel times.
In summation, the Tel Aviv experiment displayed mixed results. The test findings show that integration of motorcycle travel within PTRs is associated with signs of slight improvements in motorcycle traffic without impairing bus travel and without signs of deteriorating safety for road users. Traffic and behavior characteristics of motorcycles under the new traffic arrangement conditions were very similar to the metrics existing in the previous period before implementing the new traffic arrangement. Therefore, it can be concluded that the experiment in Tel Aviv actually “regulated” the actual traffic behaviors observed.
The absence of substantial behavior changes during the trial indicated that the measure essentially “regulated” the situation that was already present in traffic patterns.
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