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Executive summary

Braide rivers are an iconic and highly valued feature of the Canterbury landscape. In order to
protect the rivers of the Canterbury region, Environment Canterbury has policies in place which
outline permitted activities within the river bed.awever, the defition2 ¥ WNJAnd®NJ 6 SRQ
Resource Management Act and referredricurrent Environment Canterburgolicydocuments is
unclear with respect to braided riverSheriver bed of braided riversoenprisesmultiple channels
whichfrequently adjusiacross a braidplairthe aim of this project was to develop a methodology
and rules to objectively delineate th®aidplain of a given braided rivéunder current geomorphic
controls) setting asidehe presence of any engineered flood control, such as stop banks or willow
belts. However, identification of thesengineeredcontrolstoRSFA Y S G KS WNBa G NR OGSRC
braidplain could be easily incorporated at a later stage (sigply by overlaying stop bank positions
and/or willow-belt boundaries)The methodology was developed using two test catchments, the
Ashley RivéRakahurand the Waiau River

The methodology we have developddlineatesthe braidplain using two approaches. The first
approachinvolvesdigitisinga boundary around where wienowthe active channels of our rivers

have been since European arrival, based orohisal imagery and maps. We refer to this as the
historical braidplain The second approachvolvesanalysinghe LiDARJerived digital elevation
models (DEMs) and asse&ggthe area that the river channels could adjust within, based on elevation
and topograply, such as existing river terraces which show eariarlfHolocene ager older) river
extents We refer tothis areaas thecontemporarybraidplain. Each of these approaches has
advantages and disadvantages, and we recommend using a combination of these approastees wh
possible.

The methodology we have presented for delineating tbatemporarybraidplain best represents

the area the activehannels could adjust within under current geomorphic cont(igsoring

engineering controls)However, in areas where theremo LIiDAR data available the methodology
cannot be applied. Also, in some areas the braidplain boundaries are highly uncertain due to
geomorphic context (e.g., where the river crosses lowland plains or where there are tributary alluvial
fans). In these @&as, the methodology presented for delineating the historicaidpiain provides an
alternativeapproach However, this approacimay underestimate the area of the braidplain and
digitising the boudary is more time consuming thahe LiDAR based approaahihich is partly
automated.

The historical braidplain antbntemporarybraidplain boundaries for the Waiau and Ashley Rivers,
determined while developing this methodolognd the various shapefiles used to determine these
boundaries have been supplied EhvironmentCarerbury as ArcGIS map package files named
Ashley All_Results.mpk and Waiau_All_Results.mpk. An outline of each of the layers included in
these packages is listed in this report.

This was a desktop study only atite shapefiles produakfor the test case catchmentsing either
approachmay not perfectly match boundaries on the grourtebr examplethis historicabraidplain
approach relies on the accuracy of early maps (which may be questionable) and the cordgmp
braidplain approach requiresdegree of interpetation in some areag-or any areas of the Ashley or
Waiau catchments where braidplain boundaries are of particular interest, we recommend that the
boundaries areverified on the ground with a @tvisit. This would also be our recommendation when
applying this methodology to other catchments.

Braidplain delineation methodology 5
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Braided rivers are an iconic feature of the Canterbury landscape and their complex and dynamic
nature provides a range of valuable aquatic, letl and terrestrial habitat. As sudbraidedrivers

are very highly valued for natural character and biodiversity. Many Canterburyelraiceis are
necessarily constrained by flood defence works. However further encroachment by agricultural
development both within and outside of existing flood defence areas, is impacting on natural
character and ecosystem valu@rove etal. 2015) The natural character and ecological values of
braided rivers can also be impacted by changes in flow regime (e.g., due to water abswaction
hydropower dams) or sediment supply (e.g., due to gravel extraction) and the encroachment of
exotic vegetation.

In order tosustainably managehe rivers of the Canterbury region, Environment Canterbury has
policies in place which outline permitted activities vithihe river bed. ldwever, the definitiorof
WNA @ SnNide RS duRe Management Ad991)andin current Environment Canterburgolicy
(e.g.,Environment Canterbury 201@ye unclear with respect to braided rivers, amey not
adequately incorporatette area requiredo protect the natural characteof braided rivers.

The RsourceManagementAct (1991)defines river bed asthe space of land which the waters of the
river cover at its fullest flow without overtopping its bafikehis definition is based on the
I3S2Y2NLIKAO O2yOSLIi 2F Wolyl Fdz f QX 6KSNB AYyONBI a
and then spills eer the banks onto a floodplaifthe application of this bank full approach relies on
the presence of static and welkefined river channels and banks, which do not exist in braided rivers
Braided riverdiave multiple channelsvith increasing flow ofterspilling to additional channeland
these channelslsomovefrequently (from flood event to flood event)lsometimes adjusting over

large areasThebraided river bed is the area that the various channels adjust within.afééss also
referred to as te W6 NJ A (Rigutel-1). iitdduction, definition and spatial delineation of this

term to planningdocumentswould remove uncertainty for land owners and resource managers.
However, this change would requireeal definition of tke parcel of land classified as braidplton

each braided river.
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Figurel-1: Schematic diagram showing the adjustment of active channels over time within the braidplain.

1.1 Aim

The aimof this project wa to indertakea desktop study to develop a methodology and rules to
objectively déineatethe braidplain of a givebraided river(i.e.,the area the active channels have
adjusted within, and could adjust within in futunender current geomorphic controls)

The methodology wadeveloped using two test catchments, the Ashley River and the Waiau River
(Figurel-2). These rivers were chosen because, respectively, they provide googlesamh

7
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characteristics.
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Figurel-22  Map showing the location of the Waiau and Ashley River catchments.

1.2 A note on dehitions and geomorphic context

Ddineation of the braidplain of a braided river presemstsveralchallengesDue to the complex and
dynamic nature of braided rivers, parts of the braidplain of a given braided river may not have been
occupied by active clmmels for some timéi.e. several decades more, Figurel-1). This may be due

to natural river migration, and may be temporary, or may be the result of loteyen river

adjustment in response to geomorphic controls suchchsinges in flow rgime or sediment supply,

river management controls such as willow planting and stop hakavasion of exotic vegetation

8 Braidplain delineation methodology



For the purposes of this projetite braidplain is defined as the area that might be occupied by the

active channels of the river under tlsontemporaryflow and sediment supply regime. Also, in

delineating the braidplain, the influence of willows and stop baaksset aside. However,

identification of these controls to dimeatell KS WNBAGNAOGSRQ 2NJ WYyl I3SRQ
incorporated ata later stage (e.gsimply by overlaying stop bank positions and/or wilbeit

boundaries).

The ease with which the margins of a braidplain can be defined often depentthe geomorphic
setting orwider landscape conteXFigurel-3). A braidplain may occupy the full width of an alpine
valley, pinned only by valley walls or old terraces. Valley walls and kngeds provideelatively
clearbraidplainboundaties.While ajacent terraces may represent old braldin surfaces with
evidence of old channels, their elevatiortyipicallysuch that the river can no longer occupy those
surfaces under current flow and sediment supply reginktsvever terraceelevationswill vary and
somemay be only slightly elevatembove the braidplaimaking them more difficult to distinguish.
Also, abraidplain mayhavegently sloping vallegnargins, such as from a tributary alluvial fan

LINE A RAY 3 WTdz | tBabaredifidulk tR distinguisiOn ¥ié IDWERAdDEINghe

braidplain marginsnay be very wide andhay be impossible to definedm variations in elevation.

Also, the braidplains of various braided rivers may merge across large, old alluviai these

areas, braidplain delineation is particularly chafjarg and it may be more useful to consider the
braidplain as the area that has been occupied by the active channel within a given historical time
period rather than trying to identify where the active channels could adjust to. Having said this, the
lowlandplains are also typically the parts of the catchment where the brainplain is confined between
stop banks and/or willow belts, and, therefore, braidplain delineation may be less of a concern.

Braidplain
1

Confined
e.g. alpine valley

Wider landscape context
e.g. high terrace or valley wall

Partly confined
e.g. foothills

Braidplain

Wider landscape context
e.g. low terrace or tributary alluvial fan

Unconfined
e.g. lowland plains Braidplain

Wider landscape context
e.g. wide floodplain/merging braidplains,
but also likely stopbanks & willows

Figurel-3: Sdematic showing howbraidplain margins vary depending athhe landscape contextNote: the

dark grey underlying the upper cross section indicates bedrock, and the light grey substrate in all cross sections
indicates alluvial gravel®ashedlacklinesindicatethe indistinct boundaries between recently mobile alluvial
gravels, alluvial gravels from tributary alluvial fans (right side of partly confined cross section), underlying older
alluvial gravels and those comprising terradeashed red lines indicatwhere braidplain boundaries are

uncertain.
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2.1 Overarching pproaches

During thisstudy, we delineatedthe braidplain of our test case rivers using two approaches.

The firstapproachwas to draw a boundary around where Wwaowthe active channks of our rivers

have beersince European arrivaddased on historical imagery and maps. We refer to this as the

historical braidplain This approach is easy to apply (albeit ticotnsuming, due to the amount of

manual digitising required) andrigsbust ard objectiveas there isinmistakable evidencom given

points in time. Howevetthis approach will likely underestimate the true braidplain of the riaer

maps and aerial photographs are only syggots in time andfrom a geomorphic perspectivare

oyfe I @FrAftFrofS F2NJ F NBf I GA GBSt eltisirkpdriadt to tadiidls@ R 0 S @
that the historical braidplain is a subset of the contemporary braidpjast; becausective river

channelshave not been captured inagivenamal Y I LJ 2NJ LIK2G2 R2Sa y20G YSI
been there in the pasfunder current geomorphic condition8)NJ G KIF & G KSeé& O2dzZ Ry Qi |
the future.

The second approach wao analysé.ight Detection and RangingiDARderived digital elevation
models(DEMsandassesshe area that the rivechannelscould possiblyadjust within based on
elevation andopographythat captures geomorphic features such as river terratbss area is a
truer representation of the braidplajrsowe refer to thisas thecontemporarybraidplainto avoid
confusion with the historical braidplaiithis approach also follows an objective methodology but
requires agreaterdegree ofgeomorphidnterpretation, and thecomplexity of interpretatiorin
braidplain delineatiordepends on the landscape contekigurel-3). It is also not possible to apply
this methodologywhere noLiDARJataare available as the geomorphic interpretation required
needs robust underpinning topographic information

2.2 Dataavailability

The dataused for thedelineation of thewWaiau and Ashlepraidplains ardisted inTable2-1. The
historical maps were downloaded from the Maps Past webitip {/www.mapspast.org.nz). The
aerial photographs were accessed through tmwiEbnmentCarierbury mapserver
(https://canterburymaps.govt.n?/ The Black Maps arile LIDAR DEMs were provided directly by
EnvironmentCanterbury. The soil maps were the Fundamental Soil Layer availabletfimirandcare
Researchvebsite (https://soils.landcareresearch.co.nz/saiata/fundamentatsoitliayers/).

Many of these data layers have limited spatial coverageaaadnlyavailable for part of the
catchment. The spatial coverage of the data layemesented inFigure2-1 and Figure2-2.

10 Braidplain delineation methodology
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Table2-1:  Available GIS data layers used to delineate the braidplains of the Waiau and Ashley Rivers.

Data layer Waiau River Ashley River

Historical topographic survey map 1879, 1919, 1949, 1959, 1969, 1899,1909,1959, 1969, 1979,
1979, B89, 1999, 2009 1989, 1999, 2009

Other maps Soil maps Soil maps
Black Maps 1850

Aerial photographs 1960-64, 196-69, 1984, 1989, 194044, 195559, 196064, 1970-
2004, 2015 74, 197579, 198B0-85, 198589,
1995-99,200004,2015

LiDAR DEMs Subset of the North Canterbury Subset of the Waimakariri 26
Rivers 2013 LiDAR survey LiDAR survey

B B . L RPERE R 4 s —

Data Sources

Maps Pre-1900
Maps 1900-19
Maps 1949 - Present
b 5./ 75 ¥ 7 I Waiau Catchment
= d /¥ ’ 74 )
; /;'«f / %7 I i0AR DEM

iée{“‘:; é""""‘""""""" ’ ’ ' /,/41 |~ | Aerials 1960-79

N

30

Figure2-1:  Spatial coverage of data for the Waiau catchment.
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Aerials 2000-04
[7] AerialExtent_1995-99
AerialExtent_1985-89
[ herials 1980-84
[ ] Aerials 1975-79
~ ] Aerials 1970-74
[ ] herials 196569
Aerials 1960-64
Aerials 1955-59
| Aerials 1940-44
[ Maps_1900-19
Maps_Pre1900
Maps 1960 - Present

[ LipAR DEM

[ Ashley catchment

Kilometres

Figure2-2:  Spatial coverage of data for the Ashley catchment.

2.3 Ddineating the historical braidplain

We define he historical braidplain as the are@here weknowthe active channels of odest case
rivers have been since Egean arrival, based on historical imagery and maps.

There were three steps to delineating the historical braidplain:

1. Drawinga boundary around theecently mobile rivebed on each historical map and aerial
photo, with therecently mobilearea defined athe area of bare gravel armbnnected
wetted channes.

2. Compiingeach of these boundary shapefilesyd carryng out quality controlon each layer
(adjusting reaches where georeferenciraytd be improvedandor discardingshapefiles, or
parts of shapefils,where accuracyvas unreliablg.

3. Delineate themaximum extent of the combined shapefilé®, the furthest extent to the
right and leftof the river that has been occupied by active channels historically.

Note that thearea of river define@dn each othe maps and photos individually does not represent
the braidplain, each of thedsoundariesonly represents the area of the braidplain that wasently
mobileat the time of the map or photo. Thastoricalbraidplain is only delineated once all the
mobile bed boundariesire compiled.

Further details and examples of these steps are provided in the following sections.

12 Braidplain delineation methodology



2.3.1 Analysis of Istoricaltopographicmaps

The historical topographic mapsry in spatial coverage, detail and accuracy over time. The kpatia
coverageof data for the Waiau and Ashlelyersis shown irFigure2-1 and Figure2-2 respectively.

The change in detaéind the symbology of how the riveare mappedcan be seen ikigure2-3 and
Figure2-4 for the Waiau and Ashley respectiveljne maps availablen the Maps Past websitae
assigned to a givetecade such that the river in angiecade may beepresented bya range of
different maps (particularly the earlier decade3he actual dates odachmapare geneally
unknown.The early maps will have besaorveyed, whereas the later maps will likely have been
digitised off aerial photographs. Having said this, no given map appeadiettly match a given
aerial photograph.

Digitising the boundary of theecently mobileriver bedwas relatively simple for the maps prior to

0KS mpynQaz a GKSasS YvYrLa Fff KFEZS NAGBSNI 62dzyRI N
1919, 1959 mapsand in blue for the 1969 and 19¥.%or the later maps, the boundary of the

recently mobileriver bedwas digitised based on the outer boundarycohnectedriver channe,

indicated inblue, or bare gravel, indicated by stippling. An example of howatleia was defined for

an example reach of the Ashley River is showFigare2-5 for the 1989, 1999 and 2009 maps.

Braidplain delineation methodology 13
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Figure2-3: Changes in map detail and style oviame for the Waiau RiverNote: The date is shown top left
of each map and each maghows the same reach of the Waiau River, near Hanmer Springs.
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2.3.2 Analysis of othemaps

Having digitisedhe historical topographic maps, ve®mparedthe river boundariesvith those
indicated ornthe available BlackapsandLandcareRex S | N3Oridd@ntal Soil Layer majpe see
if these provided additional information on braidplain area

TheBlack Maps are a very valuable data layer, as they provide the earliest available documentation
of river position. Thd&lack Maps provided to NIXby EvironmentCarerbury only covered the

lower reaches of the Ashley River and only covered the true right side of theFigerg2-6). We
digitised the river boundary shown on the Black Mapshe Ashley Riveaind foundthat it
correspondedrery closelyith the river boundary digitisedrothe 1899 napsof the Ashley RiveiNo
Black Maps were provided for the Waiau River

TheFundamental Soil Layaraps showed differing boundaries to the topographic maps but the river

extent remained withinh KS G2 LJ12 INJ LIKA O YI LI 0 2 dzy Rl NJadiicnal  y R { K
information. Also, the river boundaries indicated by the soil maps appeared to be similar, capturing

less detail than the topographic maps.

In summary, in tans of identifying river boundaries, neither the soil maps nor the Black Maps
provided additional information past channel locatiorts that obtained from the topographic
maps. However, this may not be the case for other catchments, and we would recairtiregnhe
Black Maps (where available) continue to be considémddture if this method of delineating
braidplains igo be applied to other catchments.

Figure2-6: Black Maps of the Ashley RiveFhered line is the river boundary digitised off the Black Maps.
This line corresponds very closely with the river boundary delineated on the 1899 survey map. The underlying
photograph is the 2015 aerial photograph.

Braidplain delineation methodology 17



2.3.3 Analysis of Istorical aerial photographs

The boundaries of the recently mobile bed were delineated on the historical aerial photographs using
the same approach as on the historical maps, defining the recently mobile bed as the area of
connected wetted channel and bare gravel (generally lighter)gfay example for a reach of the

Ashley River is shown Figure2-7.

Extent
!
e Aerials 1964

1964

1810 WIS Tor Brimary Industies

Extent
- Aerials 1999

Ministry for Primary industries, Environment Canterbury

Extent

——— Aerials 2015 = Agrials 1964

2015¢ all photo boundaries Extant

Aerials 1979

Aerials 1989
~~ Aerials 1999
—— Aerials 2015

Figure2-7: Examples of delineation of theecently mobilebed on the historical aerial photogphs for a
reach of the Ashley RiveNote the bottom left image shows the 20photograph will all the boundaries from
historical aerial photographs overlaid. This reach shows a clear example of agricultural encroachment over
time.

2.3.4 Quality control for he historical data layers

When checking the quality of georeferencing for the maps and aerial photographs, the most recent
fFe@8SNR 6SNB (F1Sy lFa GKS waz2dz2NOS 2Iftheé Ndei KQ O HAMp
obvious offsets in channel alignmemttween years (visible most clearly along the narrow gorges),

the digitized boundary shapefile segments were shifted into an approximately correct position and

18 Braidplain delineation methodology



the shifted lines were noted in a column in the shapefile attribute table. Further close timpet

each line was only undertaken if the boundary for a given year described the maximum extent line.
The accuracy of the boundaries delineated on the aerial photographs can be limited by both the
accuracy of the georeferencing and the quality of thefgraphs themselves. Most aerial
photographs were well georeferenced and of good quality, which meant that delineation of the
boundaries could be carried out with high detail by zooming in on the photogr&aradity control

notes, identifying maps andhmtographs with specifissuesare provided infable2-2.

Table2-2:  Quality control notes on the delineation of boundaries from the maps and aerial photqirs
Note: data layersvhere quality and georeferencing were reasonable, and no specific adjustment was required
are not listed.

Catchment Map quality notes Photo quality notes
Waiau 1879¢ very poor georeferencing, 1984- black and white, por quality,
excluded from maximum extent analysi some segments realigned
1919¢ reasonable georeferencing, 1989- black and white, poor quality,
adjustment near Rotherham some segments realigned

1949¢ mostly good georeferencing,
adjustment of right bank near
Rotherham

1959¢ poor geaeferencing, whole
shapefile shifted and then local tributan

adjustment
Ashley 1959¢ poor georeferencing, 194044 ¢ at upstream extent of

adjustments made where possible, coverage photos showethse vegetation

Makerikeri tributary excluded from with some evidence of channels within

maximum extent analysis the vegetation. However, these were
difficult to delineate so were excluded
from the delineation. However, we note
that the area defined as recently mobile
bed is an underestimate

1979- mostly good goreferencing, 196064 - poor quality and the

adjustment made to Makerikeri tributary Makerikeri was heavily vegetated

alignment making delineation difficult

198085 - black and white, very poor
quality, segments realignment
throughout catchment

198589 - black and white, poor quality,
some tributary segments realigned

2015¢ colour, good quality. However,
tributaries have substantial gravel
extraction, so extra lines added to
delineate these with a new attribute
column
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2.3.5 Ddineatingmaximum extent

Oncethe recently mobile bed boundaries had been digitisedalbmaps and aerial photographs
these boundanpolygors wereoverlaid and merged into one polygon, eliminating all contained
polygons, thereby creating one new line which describes the outstraxtent of all of themWe did
this in two steps: first defining the maximum extent from the maps and the maximum extent from
the aerials separately, and then combining the results to give the maximum extent overall.
Separating out the maps and aenpddotos is not strictly necessargut the separate results may be
of interest.

In some reaches the maximum extent may be largely defined by a shapefile boundary from one point
in time. For example, where there have been trends of agricultural encroachimerthe braidplain

the older boundaries may describe the maximum exteng (Figure2-8). This is not always the case,
however. In some reaches the maximum extent can be defined by recent channel adjustment (e.g.
Figure2-9).

Extent

Map boundaries
Aerial boundaries

Historical braidplain

Figure2-8: Example of historical braidplain definition for a reach of the Ashley River where there is a trend
of agricultural encroachmentThe image shows the 2015 aerial pbgraph with the recently mobile bed
boundaries from each of the aerial photografsslid coloured linesaind mapqdashed coloured lines)
overlaidandthe maximum extent of these combined boundary shapefi@site area) which is largely defined
by oneof the oldest maps
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2015 active bed

Max extent of aerials

C — — [ [T Max extent of maps
0.5 1 Historical braidplain

(©anteru nyAVIaps)

Figure2-9: Example of historical braidplain definition for a reach of the Ashley River where there has been
recent channel adjustment altering the maximum exterithis figure shows gnmaximum extent from maps
(dark blue outline) and the maximum extent from aerials (light blue outline) separately, as well as the
combined maximum historical extent (shaded white). The green outline shows the recently mobile bed
boundary from the 2015 a@&l photograph. This highlights that the river has increased its maximum extent
between 2009 (the most recent map) and 2(qit% most recent aerial)

2.4 Ddineating thecontemporarybraidplain

2.4.1 LiDARAnalysis

The extent of thecontemporarybraidplain was deried by analysing the LiDAIRrivedDEM to
detect smallgeomorphic features such #srraces that would confine the extent of the rivarthis
was a three step process:

1. Mapping contours relative to low flow water surfacedn At-LiDAR | LJi wazieBlével
wasextracted at pointalongthe dominantchannel at regular intervals. These points were
then copied 2000 m to each side perpendicular to the direction of the channel, creating
three points of equal height along a 'cressction’. These points were then ukt create a
Triangular Irregular Network (TIN) of the water surface elevation along the entire reach. The
height of this surface was then increased by steps of 0.5 m and the intersection with the
DEMwasmapped. The range of anaba elevations above theater level was 2.5 m for
the AshleyRiverand 16 m for the WaialRiver(a larger range for the Waiau was necessary
to get a better understanding of the water extent behaviour due to the lack of terraces in
some areas)An example of these steplevaton water level liness shown for a reach of the
Ashley inFigure2-10.
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2. ldentifying appropriate contour for terrace definitionNext, we identified the contour line
that showed the least amount of complexity, j.the one thatshowed the straightest or
most compact shape. This usually indicates that the DEM has a sharp rise at this location. We
then looked at a hillshade model of the DEM to see whetherabigour aligned with a
terrace.Generally, there was oneontourthat intersected with most of the major terraces.
Thiscontourwas then used as a bas® defining thecontemporarybraidplain boundary.
For the Ashley Rivethe 3.5 mcontourbest described the braidplain boundary (efjgure
2-10). For the Waiau River, the DEM was available in three parts, each covering a floodplain
pocket Figure2-1). The braidplain in the middle floodplain pocket was best described by the
4 m contour, and in the other two floodplain pockethe braidplain as best described by the
3.5m contour. In some areas terraces could not be defined. These are discussed further in
Section3.2.

3. Refining boundaries in areas of ambiguityinally, hese best ficontourlineswere overlaid
on the hillshade DEM and weneodified by expert judgement in areas that remained
ambiguousi.e., the lines were not delineating a terraderraces were generally reasonably
clear on the hillshade DEM, and where multiple terraces existadroaces were only of low
elevation, differences in texture between lower and higher elevation surfaces were used to
interpret terrace edgesAn example of this type of modification is shofen a reach of the
Ashley Rivein Figure2-11.

Note thatthis approach igores thepresence of stopbanks or willow bellEheDEM is a bare earth
model (i.ethe LiDARletects vegetation butiaserreturnsfrom the top of vegetationvere removed

in the development of the DEM, prior to NIWA obtaining the DEMhe vegetatiordoes not

feature an the DEMThe stopbanks déeatureon the DEMout our process manually excludes them
The methodologyof laterally projecting a defined elevation aboweater surface (step 1 above) may
define aboundarybeyond the stopbankandif the elevation of the stopbank is der than the
projected elevation then the stopbank will protrude (as may other feauehe protruding features
are then manually excluded if they provide Ibarrier to adjustnent or are engineered stopbanks.
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Low flow line
1 m contour
2 m contour
3 m contour
3.5 m contour
4 m contour

Terrace

Kilometres|
0 05 1 2! 3

Figure2-10: Example ofcontemporarybraidplain delineation for a reach of the AshjeRiver based on LiDAR
DEM stepelevation (bath tub) analysis.Terraces are clearly defined where an irase in elevation above the
low flow channel causes little change in extent (€2gn to 4 m elevations above low flow all align at a terrace
indicated by the arrow).
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Figure2-11: Refinementof contemporary braidplain delineation for @ examplereach of the Ashley River.
Background image shows hillshade DEM, yetlashedline shows initial delineation based on a contour 15
above the low flow water level, and réithe shows final delineatiorThe yelbw dashed line shows an area

where the 3.5 m above low flow polygon does not clearly define a terrace edge. However, closer inspection of
the hillshade DEM shows two terraces, a lower terrace delineated inaredia higher terrace beyond (above)

the dasheal yellow line. Textural differences either side of the red line helped to define this as a
terrace/braidplain boundary.
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The aim of this project was to develop a methodolégydelineatingbraidplain boundags The key
results from this study arthe methodology itsel{described in the previous sectipandthe
shapefiles developed for the test catchments using the methodoldgg shapefiles have been
provided to BvironmentCarerbury as ArcGIS map packag&he contents of these map packages
are presented andlescribed belowWe also highlighkey areas of uncertainty and geomorphic
context for the test catchments

3.1 Shapefiles provided

The ArcGIS map package files providedngrBnmentCarterbury are named

Ashley All_Results.mpk and Waiau_R#sults.mpkScreen prints of théayers included in the
ArcGIS map packages for the Ashley and Waiau Rivers are presehigdrés-1 and Figure3-2
respectivelyThere are three groupings of layeropided; ContemporanBraidplain, Historical
Braidplain and Imagery/Latest Imagery.

Within the ContemporanBraidplain grouping we have provided the fisahtemporarybraidplain
delineation (named Ashley_Braidplain_DEM &aifldAR_Braidplain for the Ashlayd Waiau
respectively), as well as the various stpvation polylines used to generate this final outline. For
the Ashleythe 1¢4 m lines are provided. For the Wajdlne 1¢6 m lines are provided and these are
grouped under the headings DEM1, DEM2 BiM 3, which correspond to the three areas of LIiDAR
coveragenumbered from downstream to upstream.

Within the Historical Baidplain grouping we have provided the final historical braidplain polygon
(named the ashley_maxExtents_Historical and waiau_maréxhistorical), as well as the shapefiles
outlining the recently active bed for each set of aerials (grouped under Braidplain Delineation Aerials)
and each set of maps (grouped under Braidplain Delineation Maps). The maximum extents polygons
for the maps andor the aerial that were generated individually before being combined to produce

the historical braidplain polygon are also provided under their respective grouping.

The Imagery/Latest Imagery layer provides the 2015 aerial photographs.

The finalcontempaararybraidplain boundary and historical braidplain polygon are presented over
the 2015 aerial for the Waiau and Ashley catchment&igure3-3 and Figure3-4 respectively.
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[=QR Contemporary Braidplain
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= ashley_maxExtents_Historical
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O Aeriall965-69
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O Aeriall975-79
O Aerial1980-85
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O Aerial2015
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[}
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BlackMap
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Map1989
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O
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Figure3-1:  Screen print of the expanded ArcGIS map package for the Ashley River.
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Figure3-2:  Screen print of the expanded ArcGIS map package for the Waiau River.
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Figure3-3: The 2015 aerial photograph of the Waiau catchment with the braidplain boundaries overlaid.
The historical braidplain is shaded in yellow and¢batemporarybraidplain boundary is indicated with a red
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Figure3-4: The 2015 aerial photograph of the Ashley catchment with the braidplain boundaries overla
The historical braidplain is shaded in white and tio@temporarybraidplain boundary is indicated with a red
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