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Executive summary

Eco Cities is a joint initiative between the University of Manchester and
Bruntwood, drawing on the expertise of the Manchester Architecture
Research Centre, Centre for Urban Regional Ecology and Brooks World
Poverty Institute. Eco Cities seeks, by the end of 2011, to provide Manchester
with its first blueprint for an integrated climate change adaptation strategy.
Stemming from this initiative and close collaborative working on issues
relating to climate change adaptation, the University of Manchester is advising
Manchester City Council on meeting Level 1 of National Indicator NI 188
Adapting to Climate Change by addressing issues surrounding current and
future vulnerability to climate change in Greater Manchester. This report
details the key outcomes of this work, and the development of a Local Climate
Impacts Profile (LCLIP) for Greater Manchester.

The assessment of current vulnerability to climate and weather related events
in Greater Manchester is achieved through the development of a LCLIP.
Whilst current UK Climate Impacts Programme (UKCIP) LCLIP guidance (UK
Climate Impacts Programme 2008) recommends that local authorities (LAS)
consider weather events and their impacts over the last five years, the LCLIP
developed for Eco Cities considers weather related events which have
impacted on human health/well-being and/or infrastructure or have caused
severe disruption to services over two time scales: since 1998 in as much
detail as is possible and the principal events from 1945 to 1997. It also
considers the severity of the events in assessing their relative impacts.
Significantly, the LCLIP covers the whole of the Greater Manchester
conurbation, not on individual local authorities.

The principal sources of data on past weather related events used to compile
the Greater Manchester LCLIP (GMLCLIP) are from the local media, a review
of relevant literature, and through reference to the LAs. An assessment was
also made to media reports to weather reports from Ringway, which the
nearest weather station to Greater Manchester with a continuous weather
data set.

The GM LCLIP identifies 190 weather events between 1945 and 1997 and
137 events between 1998 and 2009. 43% of events resulted from precipitation
causing flooding and 28% were the result of damage due to storm induced
wind. The GM LCLIP demonstrates that flood is the principal cause of damage
to property and infrastructure, but that human health is most severely affected
by wind and heat. Summer storm induced pluvial flooding is now more
prevalent that riverine flooding. Vulnerability to storm and heavy rainfall events
has increased in the last 10-15 years. Further, whilst prolonged cold events
and heavy snow falls in Greater Manchester are receding, they continue to
cause severe disruption when they do occur.



The GM LCLIP provides some evidence of identifiable thresholds concerning
the impact of weather events: days with a maximum temperature greater than
30.9°C coincided with negative consequences of high temperature; days
when precipitation exceeded 38mm resulted in flooding although many flood
events happened when the daily precipitation at Ringway was in the region of
25-30mm and even lower; days with a maximum gust speed in excess of 60
knots had an impact. However, these findings are only indicative as not all
weather related impacts have been identified and because the meteorological
data is only from Ringway which is situated at the southern periphery of the
conurbation. Further, knowledge of past weather related events is hampered
by the lack of a systematic and inclusive approach to data collection by the
Environment Agency, the insurance industry, the utility industry, emergency
service agencies such as the police and fire services, and in particularly by
Local Authorities.

With the opportunity to extent the analysis, the GM LCLIP could match
impacts on human health and infrastructure to less extreme weather events
than has so far been undertaken. It would also be useful to consider weather
data from other stations within the conurbation, and to explore the change and
frequency of extreme weather events in Greater Manchester over time.
UKCIP 09 might provide sufficient data on climate change scenarios in the
Northwest to allow for an assessment of the likelihood of some of the
preliminary thresholds identified within the LCLIP being breeched. UKCIP
climate predictions are based on changes in key climate variables between
1961 and 1990 and a future study should consider LCLIP events over the
same time scale.

Future vulnerability to climate change is assessed by reference to UKCIP02
climate projections for Northwest England which indicate a small increase in
maximum summer temperature by the 2020s. However, by the 2050s,
Manchester could see peak summer temperatures similar to present day cities
in Holland and Belgium, whilst by the 2080s, peak summer temperatures
could be equivalent to those currently experienced in Berlin, Frankfurt and
Rome. Peak temperatures in Central Manchester could reach 34°C in the
2080s, with significant impacts on human comfort likely from the 2050s
onwards. Winter minimum temperature also rises across the region, and even
for the low emissions scenario there are very few places in the region with
average minimum temperatures below freezing. Seasonal patterns of rainfall
are set to change significantly. The average level of rainfall during the summer
throughout the region is anticipated to decrease. By the 2080s, for the high
scenario, virtually every summer will be drier than the 2003 summer in
Manchester with up to 60% less rainfall that at present. Average winter rainfall
is expected to increase by up to 30% towards the end of the century under the
high emissions scenario. Significantly, the number of depressions moving
across the UK from North Atlantic (particularly in winter) is predicted to
increase leading to the possibility of more frequent and more intense storm
events.



The effect of future vulnerability to weather and climate in Greater Manchester
is further strengthened through consideration of completed and ongoing
University of Manchester research projects. Adaptation Strategies to Climate
Change in the Urban Environment (ASCCUE) highlights the importance of
urban greenspace in moderating the effect of surface temperature, protecting
biodiversity and in decreasing runoff. Ongoing climate change related studies
at the University are determining the extent of the urban heat island effect and
appropriate building design to adapt to increased heat in the urban
environment.

Using the outputs of the LCLIP and the analysis of data on future climate
change, the vulnerability of a selection of six of Manchester City Council’s
priority service areas is assessed in line with Local and Regional Partnership
Board (LRAP) guidance for NI 188 (Local and Regional Partnership Board
2008). Current and future weather/climate related events and their potential
impacts on the key functions of the service areas are considered. Key
findings of the vulnerability assessment include:

e Manchester Leisure Services need to take a strategic view of the role
of parks from a climate change adaptation perspective; consider the
impacts of significantly increased use of parks and outdoor facilities;
consider potential flooding in parks but also the potential use of these
areas in flood mitigation; be aware of the need to provide human
comfort in a warmer climate and the potential impacts of heat, wind and
water on their infrastructure and their outdoor facilities.

e FEastlands Homes (Registered social landlord with charitable status)
need to consider the impact of heat on human well-being, the
increased possibility of flood in areas with social housing and wind
related impacts on building maintenance.

e Environmental Services (Green Spaces division) will need to respond
to a longer growing season and potential decrease in summer and
autumn soil moisture content increasing stress to trees and grass
verges, along with increase in storm/wind and precipitation related
events impacting on management services. There will be a need to
consider more adaptable tree species that are less water dependent.

e Adult Social Care (Part of Social Services) will need to take account of
increased potential for heat stress and heat related illnesses for all
vulnerable adults especially the elderly and disabled and potential extra
protection of people with mental disabilities during storm events and to
the physically disabled during flood events. Potential impacts of
storm/wind and flood on infrastructure and increased problems of
mobility due to flood will also impact on service provision.

e Corporate Services (ICT- Technology and infrastructure section) is
vulnerable to climate related power failures and extreme heat
breaching threshold temperature and causing a failure of the system.



e Transport Services Unit in Chief Executive’s Department (Highway
Services and Transport Policy Unit) must be aware that transport
infrastructure is potentially vulnerable to storm/wind, heat and flood and
that these impacts are likely to intensify in the future. Drainage issues
due to increased flooding will impact on this department which is also
potentially vulnerable to climate related power failure.

Population growth, increased mobility and tourism and increases in urban
density will have an indirect impact over and above the direct effects of
climate change on the provision of urban green spaces, leisure services,
transport, social housing and adult care services.

The GMLCLIP demonstrates that LA services most at risk to flooding,
wind/storm and heat are most vulnerable to the direct impacts of climate
change. Manchester City Council needs to take a holistic view of how climate
change affects vulnerability to the wider range of the Council’s services and
on other service providers working with the LA. Reducing vulnerability to
urban flooding requires close liaison with the Environment Agency, the local
utility company, the police and the fire services. Flooding also affects planning
and civil contingencies. Reducing vulnerability to wind and storm involves
planning and building control. Reducing vulnerability to heat requires the
intervention of planning departments and of the Health Protection Agency.
Reducing vulnerability to drought requires close liaison between the LA and
the water utility company. Manchester City Council needs to engage with all
departmental managers to ensure that a range of officers are actively involved
in the assessment of vulnerability to climate change and the generation of
strategic responses to related impacts within their respective departments.



Introduction and objectives

Eco Cities is a joint initiative between the University of Manchester and
Bruntwood, drawing on the expertise of the Manchester Architecture
Research Centre, Centre for Urban Regional Ecology and Brooks World
Poverty Institute. Eco Cities seeks, by the end of 2011, to provide Manchester
with its first blueprint for an integrated climate change adaptation strategy.
Eco Cities is an international initiative, yet the Greater Manchester
conurbation is a central focus of the project.

Several significant initiatives on climate change adaptation have emerged
over the past year that strengthens the links between the University of
Manchester and Manchester City Council on issues relating to climate change
adaptation. Indeed, the University and the City Council are in the process of
agreeing a Memorandum of Understanding to collaborate more closely on
climate change issues. A key delivery mechanism for the Memorandum is the
Eco Cities project. Manchester City Council approached the University to
offer advice and assistance on working towards level 1 of National Indicator
188 which relates to climate change adaptation in local authorities. This report
focuses on the outcomes of this engagement.

National Indicator 188 (NI188) “Adapting to Climate Change” aims to embed
the management of climate risks and opportunities across LAs and their local
strategic partnerships and encourages LAs to take appropriate adaptation
actions where required. NI 188 requires LAs to report the level of
preparedness they have reached against 5 levels of achievement (Table 1).

Level 0 Getting started

Level 1 Public commitment and impacts assessment
Level 2 Comprehensive risk assessment

Level 3 Comprehensive action plan

Level 4 Implementation, monitoring and continuous review

Table 1 National Indicator 188 Levels of Achievement 0 to 4

An early objective of the Manchester ‘node’ of Eco Cities, which is of direct
relevance to meeting level 1 of NI188, is to identify the principal extreme
weather related events that have occurred in Greater Manchester (GM) in the
past which have resulted in impacts that affect human health/well-being, have
caused damage to the urban infrastructure or have severely disrupted
services. Climate change projections and scenarios from United Kingdom
Climate Impacts Programme (UKCIP) are based on the degree to which the
climate will drive changes in current weather patterns. Adapting to these
changes in weather will require a sound knowledge of past weather related
events and their impacts which provide a baseline from which to consider the
impact of future changes in weather and climate. Robust information about the
location, the extent and the severity of the impacts of events caused by




extreme weather conditions in the past is thus a prerequisite to the formulation
of adaptation strategies to climate change. UKCIP recommend that councils
prepare for such events through the preparation of a Local Climate Impacts
Profile (LCLIP).

The initial Eco Cities study to report on current vulnerability to climate change
in Greater Manchester involves the preparation of stages 1.1 to 1.4 and stage
4.1 of Level 1 of a LCLIP for Greater Manchester. Table 2 provides details of
the stages of the LCLIP process. To meet level 1 of NI 188 UKCIP
recommends that LAs undertake a LCLIP. The work undertaken on the GM
LCLIP by the University of Manchester is therefore of much value in meeting
the requirements of NI188.

1.1 | Study the local media | Assemble news of significant weather events
and their consequences over the past five
years. Ensure the report includes data on the
weather (e.g. temperature, rainfall)

1.2 | Extend the boundaries | The newspaper stories will not always be
of journalistic representative so make enquiries to extend
information the record. Informal enquiries around

the council or local resource centres may
provide information on other incidents.

1.3 | Produce an initial data | At the minimum you should catalogue:
base * the weather events

* the consequences of each weather event
* any action taken by the council at the time

1.4 | Produce headline Your primary data base will already be
messages extensive and complex. Produce a simple
summary with 4 or 5 headline weather
impacts.

4.1 | Gather historical data | Certain decisions may be informed by
knowledge of the more extended history of
weather and climate in your locality. For
example, with your new knowledge of critical
thresholds etc. you can explore the pattern

of similar events over the past 50 years. In
some cases, historical weather events can be
used as the basis for assumptions about what
the future weather might look like. Historical
weather datasets are available free from the
Met Office, although there may be a financial
Cost involved for more detailed information.

Table 2 Local Climate Impact Profile Stages 1.1, 1.2, 1.3, 1.4 and 4.1.

The Eco Cities study uses the Greater Manchester LCLIP (GMLCLIP), and
appropriate climate and weather studies, to develop an understanding of




current vulnerability to weather, including extreme weather events in Greater
Manchester and to identify significant potential impacts associated with future
weather and climate. The LCLIP developed for Eco Cities goes into
considerably more detail on past events than those recommended by UKCIP
to LAs for the development of a LCLIP by considering events, and their
impacts, over two periods of time and by drawing comparisons between them.
The Eco Cities GMLCLIP considers events which have occurred since 1945,
and in particular those which have occurred since 1997 whereas UKCIP
guidance to LAs only recommends the assembly of news cuttings of
significant weather events and their consequences over the last five years.

University of Manchester (in conjunction with Red Rose Forest) is advising
Manchester City Council on meeting Level 1 of NI 188. This requires
reference to the guidance on NI 188 which has been developed by the Local
and Regional Partnership Board (LRAP) to support local government and
regional bodies on adapting to climate change. The aims of Level 1 are set
out in Table 3.

1.1 To demonstrate the leadership role of the authority by making a
public commitment to respond to the threats and opportunities of a
changing weather and climate

1.2 To develop an understanding of current vulnerability to weather,
including extreme weather events

1.3 To identify significant potential impacts associated with future
weather and climate

1.4 To ensure that relevant managers/elected members are aware of
these and other potential impacts, and are preparing to address
them

1.5 Supplementary aim: to develop and maintain a monitoring system to
collect information on impacts of weather events

1.6 Supplementary aim: to develop and maintain a weather and climate
database for evidence of past trends

Table 3 Aims of Level 1 of National Indicator 188 Adapting to Climate Change
(Source: LRAP 2008).

This report provides the relevant information for Manchester City Council to
meet the requirements of sections 1.2, and 1.3 of NI 188 level 1 as prescribed
by LRAP and detailed in Table 3, as well as providing the background
information for the Council to meet aim 1.4.

The GMLCIP could be aggregated to each of the 10 GM LAs separately, but
adaptation strategies to climate change such as flood storage basins and
green/blue infrastructure cross GM LA boundaries. Figure 1 relates the
physical geography of Greater Manchester to the LA boundaries in the
conurbation, indicating that cross boundary adaptation strategies will
ultimately be necessary where, for example, rivers cross LA administrative




boundaries. Therefore this report addresses current and future vulnerability in
Greater Manchester as a conurbation.

®  Weather station

7//////% Urban area

OLDHAM

-

Figure 1: Greater Manchester: physical geography, LA boundaries and
principal weather stations

The report is split into 4 sections which consider:

1

The consequences of extreme weather related events and the severity
of their impacts and by providing insights into recent changes to the
climate of NW England drawing on the findings of the GMLCLIP -
current weather and climate.

Existing regional climate studies and what data/organisations/systems
would be useful in helping to understand future weather and climate
(review of appropriate UKCIP data) and the identification of potential
impacts; including a review of data/organisations useful in helping to
understand and to monitor future weather and weather related impacts
- future weather and climate.

The assessment of vulnerability of key service areas within Manchester
City Council to current and future impacts of weather and climate -
vulnerability assessment.

4 Conclusions and recommendations arising from this study.



1. Current weather and climate

NI 188 Level 1 requires the development of an understanding of current
vulnerability to weather, including extreme weather events. Current
vulnerability has been assessed via the development of the GMLCLIP and by
analysis of UKCIP data on recent trends in the climate of the Northwest
Region. The key findings of this analysis are presented below, with a
particular focus on the GM LCLIP. Section 3 utilised this data to assess the
vulnerability of a selected list of Manchester City Council’s priority service
areas to trends in current weather and climate.

1.1 _Regional climate studies

The seminal study of climate in the North West Region is:
Tufnell, L. 1997 North West England and the Isle of Man /n Wheeler, D.
and Mayes, J (eds) Regional Climates of the British Isles, Routledge,
London, 181-204. This study details the climatic patterns which drive
the region’s weather.

The latest study on climate variables is in the first of the UKCP09 scientific
reports:
Jenkins, G.J., Perry, M.C., and Prior, M.J. (2008). The climate of the
United Kingdom and recent trends. Met Office Hadley Centre, Exeter,
UK.
The key findings from this report covering climate change in the Northwest
between 1961 and 2006 are summarised in Table 4.

Spring | Summer | Autumn | Winter | Annual
Mean Temperature (2C) 1.44 1.45 1.07 1.81 1.40
Daily max temperature 1.67 1.63 1.13 1.93 1.55
(¢C)
Daily min temperature 1.25 1.31 1.03 1.70 1.29
(¢C)
Days of air frost -5.9 -0.1 -3.2 -13.1 | -24.4
Total precipitation (% 6.3 -13.2 5.6 43.0 8.8
change)
Days of rain > 1Tmm 0.4 -1.1 2.9 6.8 7.5

Table 4 Changes in key climate variables in Northwest England (1961-2006)

It is clear from the data included in Table 4 that the Northwest region has
experienced significant change in its climate over the past four decades.
Increases in temperature, particularly over the winter months, are marked.
Seasonal changes in rainfall are also apparent, with the summer months
becoming drier and the winter months considerably wetter. The report also
found a significant increase in the number of severe storms over the UK as a
whole since the 1950s.
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1.2 GMLCLIP methodology

The aim of the LCLIP method was to collect data on weather related events in
Greater Manchester which have resulted in impacts on human health/well-
being, infrastructure of any kind, or cause severe disruption to services. Data
has been sought in as much detail as possible from 1998 to the present day
and on the principal events which occurred between 1945 and 1997 which
have resulted in:

- Flooding

- Heat stress

- Storm damage and tree falls

- Lightning damage and wild fires

- Weather related transport damage and delays
- Ground instability (land slides and subsidence)
- Poor air quality due to fog and smog

- Drought

- Extreme cold (hypothermia and ice damage)

The events have also been classified according to the severity of the impact
on an ascending scale.

- Severity level 1: Minimal disruption to services such as
delays/cancellations, no known impacts on health/well-being.

- Severity level 2: More severe disruption to services and impacts on the
public such as minor flood events, minimal impacts on health/wellbeing

- Severity level 3: Substantial disruption to services and impacts on the
public such as medium flood events and wind damage, localised
impacts on health/wellbeing

- Severity level 4: Severe disruption to services and impacts on the
public such as multiple flood events affecting many properties,
widespread impacts on health/wellbeing including injuries requiring
hospitalisation.

- Severity level 5: Extreme events causing widespread and prolonged
disruption to services, severe impact on health/wellbeing, including
death.

1.2.1 Sources of data:
In compiling the LCLIP, five key sources of data were utilised:

1. Media reports in the local press.

2. Literature review, including strategic flood risk assessments.

3. Consultation with local academics and a local amateur weather
forecaster, the insurance industry, the Greater Manchester Fire and
Rescue Service, Manchester CC Civil Contingencies, the Environment
Agency, the Health Protection Agency, NHS Northwest and the
Northwest Public Health Observatory.
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4. Data supplied by AGMA LAs who were asked to collate data from their
civil contingencies, education, highways, social services, drainage,
media and archive departments.

5. Matching media reports to weather reports from Ringway where
precipitation exceeded 30mm/day, wind exceeded 60 knots, day time
heat exceeded 30°C and where night time temperatures were below -
12°C. These parameters were established in consultation with the Met
Office Regional Advisor- Northwest England.

The data base of recorded weather events has been enhanced with
information on the prevailing weather patterns at the time of the most serious
events. This was supplied by Alan Goodman, the Met Office Regional
Advisor- Northwest England. Claire Smith, Climatologist at University of
Manchester has extracted daily data for Ringway from the British Atmospheric
Data Centre (BADC) for the period 1960-2004 and considered the feasibility of
defining weather related thresholds likely to result in events which will impact
on human health/wellbeing, infrastructure and housing or have caused
disruption to services in the Greater Manchester area.

1.2.2 Caveat to the methodology:

Whilst the data base covering past weather related events produced for the
Eco Cities project by University of Manchester is representative of best
practice as currently prescribed by UKCIP to meet the requirements of a
LCLIP for the purposes of NI188, there are certain limitations in the
methodology. These include:

- The press is inconsistent in recording weather related events. As well
as depending on the whims of journalists, the recording of such events
will also be influenced by the amount of other newsworthy events at the
time. Also, local events which took place on a Saturday could be under-
recorded because the next edition of the Manchester Evening News is
not until Monday PM.

- ltis not always possible to extrapolate the precise location of the event
from media reports. For example, an event is invariably recorded as
having taken place “in Salford”, “in the lrwell Valley”, “across north
Manchester”.

- Many LA officers charged with the delivery of an LCIP have
experienced difficulty in obtaining records of past weather related
events from within their respective departments. The recording of past
weather related impacts by LAs is haphazard, a weakness that should
ideally be addressed if LCLIPs are to become more thorough in the
future.

- Severity of the impacts of the event is the author's assessment of the
severity of the impact regardless of the prevailing weather. It is limited
by the extent and the accuracy of media reports and thus by the
author’s subjectivity. It is acknowledged that this scale is subjective and
depends on the opinions of the authors, but it is nevertheless intended
to bring an additional layer of detail to the analysis.
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1.3 Findings:

1.3.1 Relating events to impacts

The GMLCIP data base is a living document and will be added to throughout
the lifetime of the Eco Cities project. However, the GMLCIP is now at the
stage at which valuable insights can be drawn into the impacts of weather and
climate in Greater Manchester. Alongside being of use to Manchester City
Council in developing their adaptation strategies, it will be shared with the
Association of Greater Manchester Local Authorities (AGMA) who will be able
to utilise it to take forward NI188 requirements and climate change adaptation
work across the conurbation

By end March 2009 the data base comprised 190 weather related events
between 1945 and 1997 and 137 events between 1998 and 2009 and initial
analysis of the LCLIP database highlights several significant findings. To best
assess the relative impact (the consequences) of each type of event, the
quantity (the number) of events in each category is multiplied by the severity
of the events and then averaged. The causation of the events is also
considered in the light of key climate variables in Northwest England between
1961 and 2006 (Table 4):

- Climatic events in GM: distribution by type of all events in the LCLIP
according to relative impacts (quantity x severity) (Figure 2):

o 1945 —-1997: 38% Flooding, 28% storm/wind, 18%
cold/snow/ice, 10% Fog/smog/air pollution, 5% heat, 1% other
(drought, air quality)

o 1998-2007: 48% flooding, 28% storm/wind, 14% cold/snow/ice,
5% heat, 3% fog/smog, 2% other (wild fire, drought, air quality)

o The effects of recent climate change are reflected in the
decrease in cold related events since 1997 which is be
attributable to the increase in mean temperature and the
increase in flooding since 1997 which is attributable to the
increase in total precipitation (Table 4). The decrease in
fog/smog related events is primarily due to the effect of the clean
air acts of the 1960s.

13



Climatic Events
(quantity x severity)

190
Other
[ et
Fog/smog
137
Cold/snow/ice Other
Heat
Cold/snow/ice
Storm/wind
Storm/wind
Flooding Flooding
1945-1997 1998-2009

Figure 2 Climate events in Greater Manchester

- Cold weather events: The last very serious cold related event (Figure
3) pre 2009 was in 1995, but the ability of snow/ice to disrupt services
has not diminished despite reduced severity of the impact.

o 1998 —2009: 19 events (av. 1.90 per annum), av. severity 1.78

o 1945 -1997: 33 events (av. 0.66 per annum), av. severity 2.91

o The effects of recent climate change are reflected in the
increase in the amount of these events which is attributable to
much greater levels of winter precipitation. There has also been
a substantial decrease in their severity, which can be attributed
to the increase in mean winter temperature and the decrease in
days of air frost over the region (Table 4).

14



Cold Related Events

33
average severity
2.91 per annum
19
average severity
1.78 per annum
average 1.90 per annum
average 0.66 per annum
1945-1997 1998-2009

Figure 3 Cold related events in Greater Manchester

- Storm (wind) events (Figure 4): These events are becoming more
frequent but their impact appears to have been less severe in recent
years, possibly due to improved building standards and arboreal
services and also less pedestrians on the streets in suburban areas:

o 1998 —2009: 17 events (av. 1.70 per annum), av. severity 2.37

o 1945 -1997: 43 events (av. 0.86 per annum), av. severity 2.83

o UKCIP are unable to model wind although they have stated that
severe wind and storm events have increased significantly since
the 1950s (Jenkins et al 2008). The GM LCLIP would seem to
confirm an increase in their frequency since 1998.
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Storm Related Events

43
average severity
2.83 per annum
17
average severity
2.37 per annum
average 0.86 per annum average 1.70 per annum
1945-1997 1998-2009

Figure 4 Storm related events in Greater Manchester

- Pluvial/riverine flooding (identifiable events): These events have
become more prevalent than rive