Geomorphic Character and Dynamics of
the Rees-Dart Fluvial Systems

~ B ME
Al DGe !l DT WnY!l W6 WWgaqeNYWAINRYUcGW9Ye URRI

\\‘ Waterways

Centre

James Brasington
WATERWAYS CENTREJNIVERSITY OF CANTERBURY

Ithaarld2ygag



wOxL{LHKEhHhw,

Il ¢l hwy

t N2PFSaa2N WFHYSa

.NF aAy3lhz2y =

5ANBO 7

{LDb! ¢! wo

ItraaAldegaR

51¢9Y nal anpH
wO9xL{LhbYnwm
P ¢l hwL{9¢AY x|y £ SENRISHNT t! yIIHfl daARa
{LDb! ¢! WY
hwD! bL%! ¢hiél 32 wSIA2yIt [/ 2dzy OAf
51¢9Y ny aleé& HnHp

t 3% u



CONTENTS

t! D9

9.9/ 1 ¢L+x9 {]aa!w, y

ne® {/ hto (04}

M® /! ¢/ 1 a9be¢ [/ hbe¢9o:. ¢ M N
Md®m w9ODLhb![ {9¢c¢LbD M N
M®PH ¢1 9 5!w¢ wLxz9w M H

MPHDPM | , 5wh[ hD, M H

MPHDPH wL+x9w / hwwL5hw MO

Mmdo ¢1 9 w99{ wLxO9w M C

M®dodPm | , 5wh[ hD, M C

MPo dPH wL+x9w / hwwL5hw MT

mdén ¢1 9 597 ¢! 'b5 [!1Y9 21 Yl¢Lt HM
Mmdndm {95La9b¢! ¢Lhb !'b5 59[¢! HwhDw! 5! ¢Lhb

H® /1 !'bb9] ahwtl h[ hD, 'b5 5, blalLl/{ HPp

HdM DOhahwt!l L/ {¢w!/ ¢HBWNEChCWELSt[HELOW w99 {
HOHTE.OM9[ ! 5W {¢a9b¢ hb ¢19 w99{ wlr+9w

H®PH®PM wO[ L! HLI[/LeCL, h bh G |/wth9{, {{ HT
HPo 59a 5LCCO9w9b/ LbD HY
HPodPm a! b! DLbD 59a | b/ 9we¢! Lb¢ HYy
H®n {jwx9,6 5!¢! !'b5 | b/9we¢!Lb¢, abdb9[[LbD

HPndm 59a wo9DL{¢w!¢Lhb ! b5 v, !obHtLC, LbD | b/ 9
H®p /11 bb9[ !I'5W {¢a9bc¢cHmbHe]l 9 w99dc wLx9wW HAMM
HOp OmMTtwdwW!'ID9 /11 bb9[ /1 !'bD9 oy

HOp®dPH [hbDL¢! 5Lb!'[ /1! bb9[ /1 !nbwD9

H®PpPo ! [/ hb/9t¢;!'[ ah59[ hC ahwt | h5, b!alL/ !
o® 9+xh[; ¢Lhb hC ¢19 5!'w¢ wLxO9Ow / hwwLPpw
odm !w/ I Lx!'[ w9ah¢9 {9b{LbD pp
odPH ! | ¢ha!¢95 al!ttLbD hC wLx9w / hpaowL5hw / hx9w

odo {¢w; /¢, w9 !b5 9+th[} ¢Lhb hC ¢1©On 5! w¢ wLxO9w
odn 599t 9bLbD ¢19 I L{¢chwL/!'[ t9w{aywy/ ¢L%9
odp ¢19 {[Lt {¢w9la [!'b5{[L59 TN
odfCawa! ¢Lhb ' b5 5w!Lb!'D9 hC ¢t wLx9wLb9 [
oPp®dH [!'b5{[L59 +th[} a9 !'b5 C[jtT®HL! [ {95La9bd

n® C[} xL![ twh/9{{9{ !'b5 11! %l wb{ Ty
ndm D} L5LbD D9hahwt!l L/ twLb/Lt[9{TYy
nd®H C[} £L!' [ 11 %l w5{ T ¢
nd®Hdém [h{{ hC /1 !bb9[ /!t!V/ L¢ yn

ndHPH [ ! ¢9wl! /11 bb9[ aLDw!¢Lhyom 3 LbCw! { ¢w,

nd®H®do /1 ' bb9[ ! [{Lhb !'b5 . wOlHYh; ¢ C[ hh5LE
p® / hb/ [} {Lhb{ y o
cd® wo9COwIODb/ 9{ yn

t 386

ItraaAldegaR



X Rt qWYnWw[ RNeal 134

CL

CL

CL

CL

CL

CL

CL

CL

CL

CL

CL

CL

D,

D,

D,

D,

D,

D,

D

D

WOKRB®5I NI I yR wSSa w y
; tar ¢ I

B

Z

(@

Z TO(
O(

|— Q¢

0]
Jdz
2

Zr—"(j))

KY
S 2 |
aKaz

ax O &

2rzmmamcpij

G NR I a2y AY
J NJ |j dzI N®

f
SNBE &K2g dzLJLISN
Af @

& O
w»

WOKB D5 NI wA BSNI O2NNAR2NJ | f2y3 i
SEGNI OGSR FNRBY (KS YSIy OQlLxy$Seidp2e
FretAy3a TMEY OSHIRSISYSNE (2 nooz Ay (

WOKBOPWSSa wAGBSNI O2NNAR2NJ I f2y3 Al
SEGNI OGSR FNRBY (KS YSIy gl ftfSe
FILEfAYy3a FNRBPovow SXiY SEKS nkwBpRsI (SN

wBop®IljdzS FSNAFE AYIF3IS NBGSIFHEtAYy3I KAadl
0 tK2G2 I pmmo ¢22GK tSI1a FyR DfSy
a22RAS 6. dzNIli2zy . NRPGKSNAROSE Od mdbnmT
nyy@d | S8EICYRY 6dzf £ [ AGNI NBSZ 2SffAy3

w921’é3ﬂﬁK)\é1§NJ L 20a akKz2gAiy3a f 2e/AA
5an )\ NBLJNBaSYuSR 0eé

i dzRa\ §
o KA
'} Yy TN
G S OK anasSsSmbnadOtrbi S :

BodNFLKAO t23&8 AYGISNILINBGSR FNRBY |
fAFLYAa OHAMNO D ' LILINBEAYIFGS 201 e
ocXoonboT 12f{S H OMIHOYyZIpMP9 pZIn
S n omIAvpIaynboT

F aSRAYSy(d iBdOdzy dSH {3 R 2206 Mk

fR OHAMOU®

9f SPOloaz2y az2RStf OwomibNR Twi &SI
{m YR -{nH NB@GSIt (KS StSg
KAIKf ATKay3d (GKS OdzZNNByidte a

PKYSE NBAYFE G2L123INF LIKAO RSLINBaaizya ¢

WOAMB®SNASAE 2F M Y 59aad CK® #
GKAtS nwnmd YR wnuuw SEGSYR 208
G2 GKS I Oa @S O2NNAR2NJ 2F (KS w

= O R o @
T R > >
< Z u» &
Z o B
(&
D
S
- 2
:\Olbj
>+
~ <
N
o<,
(043.
> 8 =
- T
e o U
R
Uy >

~< o P>
Cn > Ol
(&
a 2 ND N
>
<,
.
ax
N
<,
pd
o

o N

N

- Q
N

> o >

ax o O<§
; ®
T
w
S
o
N

HO

HMN

HC

00

on

t 3% u

ItraaAldegaR



CLD!maOyYy AffdzZ2iNra@dS 59a 2F S5A0GSNBYyOS KNI or
00SU6SSYy NAODGSNI {Ya odPTpHhYROPY PupO T
CLD! wo 2mzhNIP& YIEAYdzY NAGSNI RAAOKINBS 2y i o
HAMM YR b2@3SYOSNI HAHH® ¢tKS 59a RA
@GAradzZ t ATSR 08 GKS O2f 2dz2NBR oFNAE | 062
CLD! wOhuMptyR GKS pnn Y a0OKSYS 2F RAAONEBI nv
OKIFIy3Sa 2y (GKS wSSa wigdSNp 5AadFy0
FNRY G(G(KS RStGF FNRYy(G® ¢tKS SEGSyid 2

FTA2NWFSNBYy OSo

CLD! wp2yamidzZRAY It LI gSya 2F @2t dzYySGNRAO O rno
a0KSYS 2F OStftao lff OKFy3aSa FyR |
RSGS0a2y RSUYSR o0& GKS ym: /L o Y®e&
R2ZYAYlI GBRMH BMIHOK | NB KAIKEAIKIZ KA
AUu2Ny3So

CLD! wp2yE®DIddzZRAY I LI gSya 2F YSIYy o0SR (S0 nn
Yy OStftao ¢KS 3INBe Sy@St2LIJS NBLINBAS
LG GKS yn 02y URSYyOS Ay(iSNDI f o

CLD! wp2y@a®didzZRAYIf YI LA 2F GKS LI gSNy 27 np
aGNBFrYsgArasS OStftao t2aieo@®S 61 33N RI
OKIy3aSa O0RS3IAN}IRIFIa2y0 NB O2RSR Ay a
0 KySE: [/ Lo ¢tKS tFroSfa NBLNBaSyd GKS

CLD'wpnmop®y aSOe2yad SEGNIOGSR FTNRBY G(GKS wun nc
wSSa NB@GSIt GKS t2y3IAGdzRAYFT LI §SNYy
YIL) aK2ga (GKS t20Fea2y 2F a4S0Oe2yaoc
MO HYR n 1Yad Ad KAIKEAIKGSR FyR i
LRAYyGa FYR FLIERBYA bRZRLIE 2 AMNBRNI A
FSNRAIFf AYlF3So

CLD| w@2 N2t 23A0If | R2dAGYSYyld ImodKS® yeKI ny
Hamp YR Hnum NBGSIE fFGSNIE SELI ya
gARSYAYy3a 2F GKS | Oa @S &a4S0Oe2y 2y ((KS
F'yFoN yOKPAGBKESTFAYKSYR26yaiGNBLIY 02y
NAIKG o6F N O2YLX SE aNRsa yR GKS YI A
Odzydzt @S AYLI Ol 2F (KS&S OKlIy3Sao

CLD| w89amM@®@F 5A0SNBYO8 F2ZNWNEGRRWYBYE )y3 3 nep
FNBFra FyR KAIK NridiSa 2F aSRAYSyidl a2
Dt Sy NI &R A A S NA RIS D lff OKFy3aSa (

CLD! w99BH®FT S5AUBNBYOS2 Ny DS NE AfYydz6Sa 2F pM
GKA& NBIFIOK NBYFAY KAIK odzi I NB GKS
R26yaliNBI YO ¢tKS ySi O02yaSljdzsSyoS Aa
LI Nb Odzf I BF aEE WB i KSSKER 2F G(KS NBIOK ¢

CLD! wOy @®=®N> SR GNBYR Ay YSlmynwsSR A YSASS R po
GgKSNBE &ddzNBSea AyiSNaASOG®

CLD! wo @e¢OSLIidzat Y2RSt 2F (KS NBflaz2yak p H
G0N} yaLR2 NI O2yRAsaz2ya YR 0SSR |l R2dzaiy
OFGiOKYSYy(ld A& dzyt AYAGSRIT &2 GKFG RdzN

t 3% u

ItraaAldegaR



>

FNB RSt AOGSNBR (2 (KS LASRY2y(d ONJ AR
G2 4N yéLzNﬁ GKAa KAIK f2FR FYR (KS
ASRAYSY(d adzlll)f & FTNBY dzZLJAGNBIY Syl of
Iy R um$3mmm$mmSNwK$swaﬁyée 2T 0SSR
68 GKS AYGSNIYNNARAOGLHE aYS 0SiGsSSy I N
AD'wqgd OKSBdl o0 AffdzZAGNIoe2y 2F (GKS 62N] b2é
fryR O2 @SN lylrteara wSFRe 5F4F FN
déAYETNYM%ﬁeIUUMEIOK¢ LYF3S adal 01 a
FylfeilaSROMafiflees | yR GKS LINRPOFOAfAGRE z
RSGSNXYAYSR®
CLD! whdz¥o ®NJ ' yR GSYLERZNIYtf RA&AGNAOdzm2Yy 27
FO0SaaSR (GKNRdAK D223tS 9 NIK 9y3IAy
ME: Of 2dzR O2@SNJ YR y2 aA3ayAUlO0lryd A
CLD! w9 HWNRBOFOATAGE YI LA NBGSI{ AYyI minkiS dR A
ayYlFff AyaSid AYlFI3Sa aRS8pNLNXSHOADEAS
AYlI3S aK2ga GKS tA1StAK22R Y LIWSR 7T
OF LJi d&NBAyY KIKNByY i ReylFYAAaY 2F (GKS | Oa
GKS o0f dNNBR LI gSNya SOARSyld Ay (GKS
Mn 1Y 2F GKS 51 NI wA@SN®
CLDHWBINROFOATAGE YIFLA NB@GSItAy3a GKS RAAD
It dzoxD2YONKAAYI GKS 6Si OKlyyéfé §
AyaSi U3dzaNBa aKz2g p &@SFENI aYSatioOSaa
G§KS Fdzt Hp @SFN NEO2NROD 'NBIé 2 F
SELIZ aSR YSyiao |LL£|NJ| NSQZ 4 K

a
2F GKS 0N

F LI F2NJ 6KS ¢ GSNJ Of | aa

CLD! wo NB ptp Y
: AY nom AYUGSNBItaod 5 NI
Y

CLD! wt NB 4

CLD, w

CLD! w9 dHISNI IS t2y3IAGdzRAYIE NG4S
€SENI AYGSNBLHtae 551Gk |

a 2F oty
N YyGiS3aINF 4GS
Y R I NB 6Al
NI RQISNA2IR £ NI} GSa 2F NBO2JISNEB af A:
NEF&S Ay GKS | 0a®@S 6ARGK 2@0SN (K

D
D

=z
fo
Qx
2
No
O
g
E
o)
w
&
&
&
o
5

27N
i
< R
Q¢
n
<z
&
No
_|.|
o
<,
_H
No
z
&

CLD! wp

i Iylf“éA 2F¥ [FyRald a

Ny 2F 6ARSympdnaSdas

NAD SWENJYRRR Ay (KS 295

ZHRAYIE YR AYGSNLRELFGS
wA @S ND

D

LJ

Z2wnwand o~

=X

i K
CLD! w9 2
5|

pdp

CM

CH

co

cn

cC

CT

e

TH

t 38

ItraaAldegaR



CLD! w9 foSatt o2y OKIFy3aS Y2RSt RSNAOGSR FNRY ™
GKS wnmn fFyYyRaAatARS G {fAL) { NBI YO
fryRaAtARS o0nun Y 2F OSNbOIf RST2NNI o
KI 28dz8BR (2 | RSLIK 2F 2SN Ttn Yz ¥
5SLJl2aAe2y Aad F20dzaSR 2y (KS dzZLJa i NBL
a&SRAYSYill a2y RSLIK& YI& SEOSSR wmp Y

CLD! wx2dadzWSINAO 06dzRISH F2NJ O2YLRySyda 27 ™
0SGsSSYy GKS HAamMH YR Hnmp StS@lazy

CLD! WOEGBWPAADS G(GdzNDARAGE LI drS/ dxlryNE[ FH{nSv 22 TC
GogSS1a FDSNJI GKS LISI] 2F | Oa@Aaile I

CLD! wOSBY®NILIK2f 23A0Itfe& RNAGSY NRAROGSNI KII T

CLD! wO20QbNR &2y 2F 59a RAUGSNBWOAS HY 2 RRE & K yM
O2YLINBKSYyaA@S NBIA2y T 2NIK2LK2G2 3N
Y20AfAGe 2y 020K (GKS t26SNI 5N FyR

x Rt qWYnWNe¢HG It

¢! . [99M®YI GSR LISIF] b2g 2y (GKS 5 NI wi@SN MO
0SGo6SSyn pedSIENEX | DSNJ a2KaaSy OHAHMO ¢

¢! . [99ad®YlIGSR LISIH] b2g 2y GKS wSwmanwrRBs M wr
a2KaasSy OHAHMO O

¢! . [ 9[ b®PS 21 1loallz tS@Sta F2NJF NIQy3IS 2F | HH
OHAHMU ®

¢@ . ngp ! OljdzA aAsa2y aLISOAUOlFa2ya FyR ljdzZ fAGER on

¢! [ 9! NBIf > @2fdzYSGNRO yR @SN IS @SNb O oy
T2NJ 59a R)\urSfNuiSctf'mSmwmﬂJMnyfRHmmHM)/uSElNJ
I Oa @S OKIyySt o /| KIy3sSa I NB akKz2gy o
y iz 02 yAWRBYNIBI f @ CKA& Fylfeara | aac
2F nonc Y F2NI Lt &adaNFIF OS Y2RSfao

¢! . [ 9wkE®dSa 2F @2t dzYSGNRAO I yR OSNbOFE I @Sl nn
OF £ Odzf F i SR LISNJ RI & o

¢! . [ 9! NDBKAGIE [lFyRalG adSySa dzaSR (2 O02Y cy
ReylYAO0a chtimpodmprad { ' adzZ 9 &aLISOG NI €
al LILISNI 9¢ab I' 9yKFEYOSR ¢KSYlFaO allL

t 36

ItraaAldegaR



EXECUTIVE SUMMARY

¢KA&d NBLRZNI LINBaSyida | RSGFIATSR Ay@Saedlezy Ayi(?2
FT20dzaAYy 3 2y G(KS dRENARERE LWIINROSNRIA 2¢KIKG T F NR&a 4
D AAY INBKGAZEKdzo 2y (2L AN LIKAO RAGSNBYOAYy3aZ KAalz2NROI
FylFrfeaArdar GKS &adddzReée R20dzyYSyida K2¢ aSRAYSly Gl 24 dasLbt L3
0KS 0SKF@A2dzNJ 2F (KSaS ReylYAO N} ARSR NAGSNI aeai

Md | GOKYSY(l &aSRAYSKH@ES ad2ILINKSA D2 KaHKS SisSoia 2
2OSNRGSSLISYyAy3dIs FYR ¢S]l tAGK2f23ASas 6KAOK

{ SRAYSY(l &a2d2NDSa Ay ORYV¥ SayidRF @2 S KSINIEBIAES | [If NEES
aSPSNBD ai2Nya

¢tKS lylrfeara NBada 2y GKNBS AyiSNNBfIFIGSR UyRAy3Iay
R

HAE dzZNRAY3I 1 NBHS b22RA&X ASRAYSY(H AyLlziaINbIdzRANES
GARSALINBIR RSLIRaAosz2ysy SaLSOALtfe Ay GKS f26SN
o® SNEAAGSY(d | 3INIRIa2y RNADFR ORI NNDAEE g TSt E o
AyadhloArAtAadeo
¢KS NBLERZNI lidad yaUSa NBOSy( YE B\R R ®ERE EAEYS &medy WS S a
2PSNJ GKS LI ad RSOFRS® Ly (KS 5FNIz 2SN cnn Y 2F f
UyRAy3a NBGSIt | 3AS2Y2NLKAO aeadsSy GKFG Xa akviSIKE
SRAYSY(l AyLlziaszs o02dzyRI NE

Py
7))
-
[
wn
<,
Py
7))
<
c
Z
&
QX
—
[
No
<,
QX
(V)
Qax
[
No
QX

CNRY (GKAA lylfearasr GKNBS (1Se KFETFNR LI{Kglea I+ NB
T [24a4 2F OKEYYSERDYVHI O2GBAIKSNI b22R &dl3Sa IyR
T [FGSNIf OKIYYISXaAWAHANIYWRAYAY I NRA] G2 NRFR&a FyR -

1 / KFYyySt I BESNERIyE@HAIBENR OKIyySta FoNHzZLIite &AKAD
08LJ daAyd RSFSyoOSao

¢KS&4S KIFEITFENRAE INB y2i | y2YLNBSEALSH N NLIK LIS O8 Skiy 2 drli O
GSNY YIylFr3aSYSyid Ydzad GKSNBEF2NB 06S 3INBdzy RSRMNRYKF y
d2aiSYd ¢KA& NBLRNI LINPGARSE G(KS dikaSdigAaniDdr RSy

I 44844aYS8yd FYR FRFLIBGS YIHyF3asySyd adGNI(83Ad40

t 3% u

ItraaAldegaR



0. SCOPE

¢KS 2 SNBlea /SyiNB sl a O2y i0BARSRILES (KB EHNAR
RSSLISY dzy RSNREGIYRAY3I 2F (KS 3IS2Y2NLIK2f23A0Ff LINRO
0KS ®mIS8R wAPSN) O2ZNNARZ2NE® ¢CKA& LINPINIYYS 2F NBaSt
aL) OS yarRoIXAYSHESINI 1Sa GKNBS GKSYSay

(f)>

T . N ALBMRYAS ¥ RS& SRAYSyYy G (NI yaLR NI

T WADSNI O2NNRAR2N) S@2f dze2y YR OKIFYyySt YAINIoez2y
9 Ctdz@Aal £ KITI NRa

¢tKS UNHBEG GKSYS OSyidaNBa 2y (GKS lylteara 2F YdzZ o LJ &
jdzZ yoFTé& OKIyySt Y2NLK2f23& |yR AdGa LIgSNYy 2F OKI
RAGSNBYOAY NI MEYRAEARSE SOR Ot flld SHinAd ®E HamT O | NB dzASR
NESBSIE t2y3AAGdzZRAYFE LI §SNYEKRT RBRBRAYFENI HBIQMLE IS 2
FR2dzaGYSYyild 2F GKS wSSa wAGBSNI F2NJ 6KAOK F2dzNJ NBLISH

¢t KS aSO2WROAIKSBAS2 Yy FHINOCK AIGNI1{f 2AAES(2ATA S AYHSENMNE &2 NA
A0t S LI gSNya 2F OKIyySt OKIy3ISa Ft2y3 GKS | Oa@$S

AYEAIKGA Ayid2 OKIyySt o0Std YAINDeRRIYE | oy YRS NASIEEAS Vi
T20da5a 2y (GKS NAGSNI O2NNARZ2NI Reyl YAOa 2F GKS 51 N

Ol YRARIFIGS (2 AYGSNNRILBNALBDPNIONKBAK 2BSNA NS aRVIWA S

86 02y Ot dRSa 6AGK Iy SEFYAYloazy
I GKNBIFG G2 GKS ft20Ff O2YYdzyAiaS

)

&
>

CAylfter GKS N
OGKNBFGa (kKSe@& LI

N
Q)¢
(7))

t 3P

ItraaAldegaR



1. CATCHMENT CONTEXT

NMAE] f SBEKNT ]

¢KS OIF iOKYSyida 2w dSm$ SSIENUB yIRY R 08NS a O2YbaygRr o8B
GKS 1 dzvo2fd az2dzydlAya G2 GKS 6SaiGX GKS wAOKI NRA?
SEGSYWRANYIZK GKS . I NNASNI wky3asS 2F (KS alAy 5AOARS 6CJ
OFGOKYSyi(Ga Fai2NRa (KS wSSa | akKSf dSNBR LI HEKSAWI {:
O2YO0AYSR 61 6SNBKSR FNBIldSyidte FgrAy FtoalddRSa 2F 2
Ad TN} YSR O08YAKS2AZadn9o9VN¥aXI g0

¢tKS KSIRBlIaABNE ORNSORYSYikE aiGSSLIE (SOG2¥maAint fyd NI §&
GKIFIG AYydSNDOSLIia GKS R2YAYlyKRBASERYS Miae deyTRYS2NG LIKAS/NIo @
{ OKA &G @l2508 Y S yed GikK-ANE QdzySAINR | SR 6@ I AYiKIBE ¥ 8 NLIENDOR S N&
2F GKS /| LX Sa xic2S NNGSBNYKRIGK BED KA RABANDESSR R $yFWNI ySa A
GKS y2NIKCdNK o GbeeRI yii Sy A S ZREAR Y AINBDRR BARIR MK VS 2 £ 2 T A ¢
02 Y0 AYISBIRER I AN VI SNRPAR 2y ©

2 KAT S (KSKAZAINIS NI gad MNB KB ¢ i 13 of Lidy FO¥ & sORRINSA yAlay G F 2 N
SN2 M) 2t f | YROS5| GAZBASNYilnm 03t I OAla2ya KI @S5S K24
NBEIX B Ay T2 08NSy R @ddy0F &zl ( SRiIdRY (&2 O & & 2L O\MyHAIKS R

2dzi @M NI AYyS YR fIlyR&2 % RG2 RSIRE X YBRS [ Y3 8 Y $LINSLIAS vy C
2F  Ydftllofld 2 NBfyARy N A A SRKERSKE B & & & 02 fna dvig e GO déNeNS v

iKS 2B9[SIE1S 60| lopdgEAS® a4 G(KIG GKS 118 2y0S SEGSY

AAAAA

FYR /FYLI T AfES LISNKID LI 2L & Siims DYBafsK SNTMGWRM S | £ & 1 s

t 30 p

ItraaAldegaR



GRID SCALE = 10 km

MAP PROJECTION = NZTM2000

o
vy,

DART RIVER
636 km?

2F Df Sy2NDOKe

BSNI OF GOKYSyam Hop (RKYtNKDRBEG K
AL

FYR YAyt 20K

t I I3%mp

ItraaAldegaR

f



N QEWOE WwW? ANWAf é EA

¢KS 5FNI wAGBSNI Aa GKS LINARyYyOA LN fOIRIND AWS yailS SIBURY R Ay 3
5AP0ARS® ¢tKS KSFRglIGSNBR 2F GKS 5FNI NBYIFAYy 3tl OAS
c 1Y Ay tSy3aidKz Aa | &Kl Rp G2KFS A d &ilSy REIK MieSWa/ Wi eNe ¢
AybdzSy0S 2y OIFIGOKYSY(l KeRNRf23&od 52¢gftAy3 SG o
GKIFG fAYy1a KAAG2NAOL 7 2 0GISNEN b2y He RIF 2 RIBNIIBE Nili BB ahR
NBGNBIF G 2F 2 SaNdno &Sy nNyn vkt pt | & G

MPHDPM | , 5wh[ hD,
wkEkAYFLEff NBO2NR& F2NJGKS 51 NI /FGOKYSYydG INB fAYAGS
NEO2NRAY3 aill c@YAohbEnmKS0 p R & 2 BDERIOKMEMS n 90 Ip ZanSiSh Zytwm
CAIdzNBE o 0St260d !yydzZdt NeAydabtAal icthESYVKkBEBBERRY & { ¢
Fd tIFNrRAASSY tSaa GKIYy mn 1Y dzZLJAGNBFYI AyONBl&aSa
Hon YYO 0SmaS88MSNB AINNE y2 30IdiBGRIY @R IhKSH Adziss 120 8 NJ
0KS KSFRglFIGSNE NBadzZ Ga Ay adzoadlyosltfe INBFGSNI NI
0SG6SSy ! LINRf YR hOil206SN®
¢KS hial 32 wSAMMIIHA Y 2dzyNIAGES R NA @S NIKE § 0 Kil aNB SSNR N
aAYWAA S Suidpiiplc PFNB Y ( KE By 2hF8°MBRERE @ IYSEyYy Fyydadt 26
2WT O KS NAGSNI KIFa || aSrazyltf b2¢g NBHEHAABAIEAGKSH 2]
2F QGIKBOKYSyYy (i LINBDA LKA DILYD IFE HINA yaddzYr WENI b 20a85rSyS NI (i 2
C S\izldNB 3 dzMiB
300
250

200

150

ISR e sa il

JAN FEB MAR APR MAY JUN JuL AUG SEP ocT NOV DEC

DISCHARGE (m? s1)

CLD! ®9SHaz2yltt @FINAlFa2y AYy YSIy b2g mhemMNd d KS?2 GA ENTIS NdBA CBSKNG
f26SNJ) ljdzZt Nbf Sao 5FGF &a2dz2NOSR FNBY hil32 wS3IAzylt [ 2dz
¢ KS HKERWR EHBDO2HKRSR SERKBRG&XKE { A2 WiBISYE 2F (& LKA OI
GKFY MH K2 dzNBE NNBBDORIABASKY & R NB G dzNg/K Si 2b 2 255 20T gNB22
hOG200nSiNI 0 2 O O d2NNSSORNH2IYNEG KuSnvon | YR g & ° 8@ a Yl GSR G2 L

t I IABH p

ItraaAldegaR



Ct22R FTNBIdSyOe shaKhasdFeas Ri KNBOSIM (TR dNNR Ay T2 NI |
5 NA DS NIR whk PSR BGPRD2 YLMzE SRT 020K Fyydadt YIFEAYdzY |y
a2KaaSy OAO0OAR®O F2dzyR 2LlYIlf UGA G2 GKS 20aSNBSR
LI NbFf RdzN} a2y aSNRSa GKSRY dzKA a NB D dazNNBZRFEA 2 NIG\E DAY H
ppnn &SFNBR F2NJ GKS 5F NI wA@GSNI & akKz2gy Ay ¢lFofS m

MO ¢ N1
MCHO
M (HY
HMCY
HN H N
oncrT

¢! . [@aw¥ I GSR LISI] b2é 2y GKS 5 NI wAPSN FRANN | ¥ FHNE = NB
azKaaSy OHNHMULO

MPHMLHEA® W / hwwL5hw

52gyaliNBlIY 2l & KESNINBHERE (153 Nii K Dt FNORYENIWR DNEINEAMG &1 ¥
02y bdzSy 0SS 6AGKEHKHS | SET? IGIGSE Fdzkd b22N 61 a4 IS2Y2NLK2f 2
Ylaz2ylt [Lb% y Y 553dah{y3aotiRBl b2WINBRARt 2F ! f 6SNJ |
St SOl o2y aT NEEWNNDONS BSYIHiNSSK y ST | WRYERI@RAGVIIR G G pn
AYGSHP fROG NEFKREE R AS2yad d FIdEKS el WBREAYIEISR FNRBY GKS
KAffaf 2ISdik SMYESTFRIK I @& K NBG K RE &Skf aby22 NJ A 4 LINEKSBSy (i S
gLt f St @122 yRaS NiEFESR f Ry 3 LINR Uf SO0 25 @XiS NA ISNI 02 NNA

PR - -GN

CNERY (KS &SOGRBEEASNGIY 6G6KS NRA OGS NIZEA G SESlwS®ylnpyil N
Y 6ARSO AYyOi208¢RRKRSNIG&Stat SBNBO- 225N | adSSarimAy3
NI RAKIMIY S 6 SBEYIS NA 2 RAO G X { D08 ARSI YNSRI a6 A (1 K G N 6 dzii |
LRAYyda 2F |3IINIRlIe2y (KIG ASUWYHRSYSWEAB&Et & SNBREH
6Fd NRAGSNI 1Y nM FYR nn Ay LI NbOdzZ | N

526y 4 NEROS NI K @#hlSiydeydidi SEGSyaspssSaa o5 WoShikaSSS
Tpmann Y ¢3ARSob @ jC|KEEREBAINT REAAZVAIAIS R KWBAYARS |4 Oo
MZHH®MIANH AP pt 205 Fil iAGEBAANIS &{ G NB 'Y KI 0S 0SSy aABOSFUNDEF
| VI Yy dlnNEng S NIZR S ENRA & FNR Y 2fyrald NHZONESIRY K HYa 2 2W@ MY E
FNRY (K NB & IBEK DR & | YR /ADH 2&EH a0t oByid&an o |yl feils

t  3Bo p

ItraaAldegaR



a0 NHZOG dzZNB | yR KA &G 2aNk3 2R Gl KA @ X 305850 SREWSR CRKASNSSY 3

NBEGNBSdio¥YIYRS (KIFHIi2BENKMa PRECRAFEFRKS dFffSe b22N

¢CKS Y2adANPODSIOAL & RO OAMNNBR RdzZNAFAL WE & dzrf WNE KSSol/NBRGE NI
b26ad ONPAASRYRESLIBNENEDG &S K5 YNIERUKBHNNIRSONRAE b2ga 2
(o2 65S1a O2yoydzSR Vil deyRRS|RE 216 K KE T NB D | i | ) Ay IT €

RFEY ONBHDAROSREWE y daidili®& SINE 61 & y2 aA3IyAUOFyld GKNBI
/| 2E ' yR 2QpEB&RSHWSESR (KI G (GKS mRMONR 33 HRWMWS Wi RIER  (Okb
NEOSY(d Iyl baaXxgyosmedK SRK NB&a2f de2y 59a (iRABANKY GRS
I aSRAYSyil 0dzZRISG F2NJ GKAa S@Syias RSO2YLRaAiy3a Gz2i
NA &S N3p ' & NBLRNISR 0SftfaS RKSNRIRSRIAFARRLY TXKEY R KA
SEOSSHMERIMTR T cafgWOKE RSLIZ &AGSRLIZYA ViK S TO3\BYPHIK G dze 2 v
KFd 0SSy NBE2NJ SR o6& GKS NAJSN®

&

.St29 {fAL) {GNBFYY GKS 5FNI Aa 2y0S F3AFLAYy 02y UySH
SNASE 2F YIFI22NJ ONIARSR NPEOKBS@IPOd. 80 4 §S izl MR RE NIY]
N} ARSR LI FYyT2NY G NMmM8a nA Y Y2 ORiKaKNI Ob2YWax g oim St pkyNd 9l
Snnn&nloy § K Hl oAnf =f vediy] 98 dpoz nCoKVEE pArNd- bR A Stf & n K QidKESA & # NX &
n 1Y 2F GKS NRAGSNI FNRBY (KS | A%t&@ O M \iRS K KISy B Sd Sifl
aSLI NFYGSR FNRBY (KS wlSaxS2@NE RaSylH ¢RFNHNEKS NA DR Nizb K
RStGF Ad At AIKPHBSHBEISERERI YR BOMNIo O2 yINEINEB (iR NINS
Ay tSy3aiK GKFIG A& | Oo@St e nilINEINT RE Y LI & B S0R A & DINBILE |
2F GKS [26SNJ 5FNI wAGBSNI KFa NygRNWY BS B NKAING AISNFsah f Iy
FNIKSYy &adG2Llylao KFE@S 6SSy dzaSR (2 I NNBad GKAa

£ © O Qx

(V)

¢CKSNBE NP TSS9 LJzofAaKSR aiddzRASa 2F 0S5 RS 2208 85NI G

OKI N} OG SNA & abCraS TERME i 2@ BN &E2 GKS 1 Atf201a FyR (K¢

Ot 248 G2 VYAya 2GNG dEaSIRE (226 GLEIBESIENF 1O OlA YRS Ra dzo & dzNJF |
Y

iKS YSRAFY 3INIAYEATS sl a F2dzyR G2 68 ndnamo Y 0dzi

¢
(V) (Q>

t I 3%n p

ItraaAldegaR



GRID SCALE = 10 km /Z\\
MAP PROJECTION = NZTM2000 XY/

=== SLIP STREAM

g -.7-. 3 2
I o
T 5&,’4' A n
=

e Ny
“Wkirakatahi
7

{
bl P
¥¥==—=r~= CHINAMANS BLUFF

>
[

=

-~ \

=L -~~~ PARADISE [ RIVER CORRIDOR
DART CATCHMENT

DART RIVER: LONG PROFILE

SLIP STXREAM

CHINAMAN'S
'
H
PARADISE

HILLOCKS
|
1

CLD!'oww9 ¢KS G2 NNA RAMISINO 2y 3 A& cwm 1Y N
b22N) St S@l a2y A& aKz2gy 2y (GKS ApasSKs!

=0
=S

t I IA%p p

ItraaAldegaR



NIOWNc EWLAEEE

t(KS wSSa wWAGSNI aKINBa Ylye 2F GKS KeRNRf23IAOFE | yF
AYlLfttSHINMYyO R S KSt G§SNBR THNRKS (vKSSS da | N\ya S588 AAR S 4 |
{y26e [/ NBS]T ol (GNROdziFNEB 2F GKS 5FNIUV YR 6K2a$S dz
0S5G6SSy (KS wSSa YR ¢dyF2h@ SKBBSKI A& GKKEE (WA Dzl ¥ NB
gl a FT2N¥YSNIeée GKS KSFIRglIGSNI 2F GKS wSSao

WAf é EA
K
K

M®Po dm Il ., 5wh[ hD,
AcRUncaawl Y Tt Wn Yl Gl IRGAIIN I ol LiHLE GoYs6 LI D0 bRLUeC of RMID LWt R q) 1
Eqc¢ aPRNYREDMN = 6 WS§ AQBIMEEMNIOW @ilc U0z ¢ 0 W &R0 ML (R, R AB@IBLLE 11 G
§aqt RT UWWa 6 IhusHIUEABEeE T lA ldd ROJE © XiNE U R B A B®I0 Wa 6 DIWES Y q Y 2
ReqrSGUUqWl DAY T+ Weé U R e tigidkiag) SRaUd30 dill¥Ten HUM@RNEQI IR TRAOIM ¢ G O |
TRt qcUHRNDWN! YO Wa6 W R2RT 1JHOLWLL
OUGRt UWq6W? ¢!l qWARANE YALGCA! 1ELdARIZ G LU dLd +6 DLW alil B B & Wl Y 1y 0
| 130 ¢ q Ut iV Wit © o | HYI3HI IR YLO W oy 18 = ORERIPSRWDENERIMBMN 6 Rt W Rq I L
G¢RUq¢ RO L EEMN NIWDCCH LLEGUHMIH LY I iigIi@ 1oy TURd o& & R 0d ¢ur @0 TLLL
f ikt BIEt R U D q YRIGALLRE ANV LLLE. NONHIILLR Y 1D LH dIRptc IRGHD IR Y T A Wap 6 13 WA «
caqlaé WWNE 2 13 MG O difGLI0HT X2 1t G NSLIE VARBIEEDLLLIL 1J F Y O GNRM L RYCURIT LI ¢ q
2UHVAEMENWE U7 WRY WUOYs Wa ¢ RUq¢e RUNT UEAR UiaItLLI LU B & GRS AN
GUT Re UW Y SIAHRG RUINIMUBCODENA WG ¢ ¥ R 2 O LLU{ Y™OLIELR) € etV @ 0 MIB WHIR @ & LU
At wWwHs WRRd U¢ 0 W2 ¢l Ré ARRD Ao 1HLE WO Y 2 W =RRIdDAELLH & YIEUE R 1 q |
GRNSW Yst WRUWaq6 W GHaARWNAW 2a G131 we U7 WeeqeGU
7YqO6 Wi RGGRe Gt Wei=MNMNb We UT W30 SN alididni 3o voFINdsiivelcT 2UalBel oYap
AY1 1 10¢ qRY UL sYRsaltt Ly SEROAWAEIGNIE Wic oMo d) 6@ Rt 10 ¥tc kulkatLglJ o !
bogl B0 N 1) s cRopes BRIV Id WIN W6 Ve | Wel A1t WG Ik Y &R O NIAUDENRYA RJT LGS LA
¢cUc¢ci!t Rt WapvER W WL § RelNe §0l i 7 W10+ qpié GIdNMIM We 2 131 ¢ DLW UF
RUqII 2¢ 0 WY Y6 quYdpELid L phatiA G Y0 rRHIa) W A E RIGUDNLRRY BadHR AR q BTUn ¢ G G |
boaé aqBiil dfsRID 6 W BBgRON RGO W? 13 RINI0 LA S RBAIBGIMYE ¢ ¢ utnll Y & W
l¢UNPUWY A WRDMNRYGWALD ¢ qRY Ut Weiqdé JWe RGO G Y @ tdic A WLA AIf dlj RYID L
5¢ Wt qRG ¢ q 130 NGEELIAAGIIIIMETENLE VIS & 50y s t Mg/ e | | JURVWRUqUII 2¢
SPNMMUWKALWE F RYDUcHE d RUNDWN ¢ Ha PR U MBRIMWE O h W AAUQSWDRIE + W
TecqelWnyY!l W6 JW? ¢l q WeUdflilg 6 JlWe RO GYHE+ WeiNe A IJWNb 1O

t I Idc p

ItraaAldegaR



s SL{/ 1! wae

TP N
yno

dn m

¢! .[94a®F SR LISI] b2g! ayl ViXSy IvSa&Sinev® BB NEE2 NJIDSNJ a2Kaasy

MPowdtHtd® w / hwwL5hw

¢ KISA SN O2 NNA RBHIANF OH R BBYIS (K2R 2F !t bgRAAYWR (1863
[ Lb% y 9Yf SO For2y fa2KRESINBEEAz6 Y Ay CRINMNBYHEI2ZINPEAWSES br
CKS Y2RIIRF{ BIKS NAODBSNI O2NNAR2NI aKIFENBa& YIFye aAiAYAtl N
60S06SSy MHIMOBSNNE YaasSLlE O2yUySR YR R2YAYyFGSR o0&
@2t dzySa 2F aSRAYSyi(:I 2986y A$fta&S(iK2NE vd B KES WK 8ISE
GARSY® ¥ yR (KS /andh RA SWE HBIKSt NABDBENISEKAOAGA | &
GARIK 2F mOns ¥y MKSaS BEINRVANEOA NN (BINBRIISNICE | G | ¢
FYR F3FAYyS GKS f26SNIftAYAGA 2F GKAA& NBFOK I NB RSYI
1Y HMO D CKSNBE A& y2 KAAUG2NAO NBDERRYSF( alBRAEAS N
aadl GOKYSyYy(d KlFa Ffaz2z O2yaidaNdzOGSR | aidSSLl grtfSe

wSSEONBOSYy il |aasSaayvySyid 2F tAl[dAUOlFa2y NR&]l | ONRA&A
fA1SEAK22R GKFG GKS AWSRHzy/RISR LONS dKAda (RSoNISE Tl y o

N an S AN

(o]
Z
fo
Q)¢
>
N
<
R
..Nj
E.
%)
(02}
A
=
RS
Z
&
[e=tN
w
&
3
_<
(@]}
>k
s
&
A
(363
&
b
&
5
o5}
&R
&
-2
=
&
i
<
RS
E
LLl

iKS FlLyo CtAIKGa 2F GSNNIOS& INB SOARSyid Ay G(GKS

¢CKAAd ada3Saida || NBOSyild KAAaA(l2NE 2F R24yOdzky3as LIS
i K&dzRR& / NB§| 2®™2 Ratagie £ ol asS ¢ S@St OKFy3aS aazoOAl
I 1 F®Llzb2y SGiKSt Saas AGKAY GKS 00 ¢i BSREANKNE DRKbH
- Qo @Alié YR SEGSyardsS aSRAYSylleazy 2y (KS R2gyaiN
addl GOKYSyYyid Aa tA1Ste (2 NBLINBaSyld (GKS R2YAYlLyd a:

N
[N

St 26 adzRRe / NBS1 3 yi KS suit@Ieis M aSRAHAEG S B R2YAYIFGSR N
1Y MTZI 6KSNB Al G6ARSWBY HZLBKENBo A RHE 6§20 KGNy OEDE S
GKS NAODGSNI A& (INNBAHER PHEHEXBRG66KSE YR Ad R26y Odzky3
ailofS d4S0s2y 6KSNBE (GKS NAGSNI A& OdaNNByidfte 3IFdzaASR
| DOHNIG KNP dz3 Ky I NEERBERIES wEFEISYy & A VIR SRY B REOINF VARIS R
O2NNA2RRYNI G NBIY 2F [2ZSNAR [ SILI ONADGSNI 1Y wmpo

t 3BT p

ItraaAldegaR



GRID SCALE = 10 km
MAP PROJECTION = NZTM2000

0y

Earnslaw/H

INVINCIBLE

SH BRIDGE- ===

[ RIVERCORRIDOR

J REES CATCHMENT
—

......................

CLD! wOKS owS S a ADSNI O2 NNA R2 NJ Ff2y3
GLttSe p22N) St SPla2y Aa
GKS RStdl o

Ada n 1Y NY¥zy G2 [
AK2gy 2y ndeaBgiwy dKBZ KSA iRidolyh EINE A

t I 3By p

ItraaAldegaR



¢CRE 26BN A RLIE Ay ARy KAGKE o REY BRREIyY n m YR dzld n i 2r
f2Q0d f 8¢ KSNEBR BHEA Y& §RNEHdzy R | YR dDIEFWENKE RIEBEKS | 0
NRA @S N PeYKES NB SAZA RIStYDREFAIR Yy 4 A AR LN YR EE S o NHz8 oty RR N
LI & G dzNiB0 oli2kdeyiRS R (12 G KS y2NFR ©2 yUKNSIRG F HANEIK 6By 06 d@zilp
02y & i NHzO Gyd B h vy G Sh MaRANSVRASY 2 YIS NISEA W G a4 6 A O /AR, GIKKSA 2h wN
NELENG/ = SkEamd Ooa2y YPFSOHS Syf Smmmec YR HAmMO D {AYAT I
HAHN FYyRaASOe®@ yIOWRRBIOBE @A (1 & RAIA KIKBRAMNMRA SF Yy | §WBRILIOE 2
02y OS8Ry D2 20aKB208f dzY SHBPFDRRI &8It f NBf I adS G2 (K
OKNRdzZaAKLIzi F Yy R F NBA TagAf RGOSR AGY2LI KG9 2 yK ENR S NI Y 2 NLIK 2
f2¢g az2dzyld 't FNBRI GKS wSSa |yR 5IHNIR RERES yOBG Ay
wSSa i NNBSIBYPIERNS®Y 2 N L2ANBRYNERFI{ 8 KEY @RI RKSY S NI ¢
1Y | @& 3838 no
LIKES26R8BKHO0RHOS ( KSIKR & ft BINRDANSR ¥EONI ALIAZNBYERK 206K S wS S a
2 00 dzLIy 2 Y& &l (LENEE ABorl YIFIND & S yYadzt o5tV RFOMEE (SN 6 dzii R N& O KOIK B A\
AYViieS OdzNNByild f20le2y 2F (KBSSY( &RB VI ¥ RE K RS KIKE S i @2\
AYF3Sa LINBOARS O02YLIStftAy3ad SOGARSYyOS 2F (GKS KAIK NI
5F NI YR wS8Sa NAOSNEOD

t 3BPpup

ItraaAldegaR



: ; 3 2
518, TOOTW PEAWS & GLENORCHY, . WAKMW\}?’—:-

MUIR & M ooDIEl BUNEBININGZ, [ § PROTECTED ;NOV 0O,

Whoo fpAdlj dzS F SNAFf AYIF3IS NBGSEHEAYy3d KAaad2NKDHGIRACERRMNIKO dzi |
& FyR Dt Sy2 NON@&= ([KS| Sa dZANJ eyl Riz a2 2QRUT.SHi di iiABI& 2 Y O A IN2 & K
2 AN Ky woSpE S EZ Iy RSNJ ¢ dzNy 6dzf £ [ A &NIMREnsT 2 St f Ay3d2y> bSs

t I 3%np

I EFaaA 0L gaR



lf 2y AAGdZRAYER ¥ HANBSR | BFO2 YWWBHFERSAF Y 1 Sy n o | & dpJIRNEIR 2 7
NBE&aSHNOK AINRIFNI WwHBK BT awaN@DSE@ Ay 02 AAAK | 1G50 i@NS AIgR Siz7 (-
MH aAGSa a0NBGIOKAY&KSENE RI NI @3$ MIB| YANBa SR SiRk @ yE 2 yAT Af |
Gl NA& dz2Yl RIBTE B Ay LEGAGENENBY c20F 6 AABB®I AIKSS [YSRA L Yy LI NI
O2I NESS52RyASNBI ¥ 2 Tl kSiARFE OSNASRIAYEyii2ft 23 & YOZ If NIOZ
GKS Ay2aS0Oe2y 2F @2y WESY SHIBR AIBIFTIY SISHYR  NIRSySGIRTi] KYSINI

R2 ¢y aiiNeGd YNNR S ND SR RY 14 (b SREPAGS (SNEKOAXOSAEIVEW ¥ @S | YR 4/AKidgNID
I OKIFy3S Ay GKS Y SHiSHys SENT i KSF YieMigysil VR mdg o 5 B R
O2YLR AKAS6AMR ANBEaAGSt & Y2NB &a2NISR RfaPMRISWERIVE R 2 Ta

Of IA&ULadzlT 08 RSONARA b2®Wl WOKISFa®a FTNRBY GKAA &dz

150 A

125 A

75 A @®

(I SERE

5.0 75 10.0 125 15.0 17.5 20.0 22.5 25.0

Surface Grain-size (mm)

Distance Upstream from Lake (km)

FIGURE 6Boxandwhisker plots showing longitudin&dendsin surface grairsize.Median, Dso, is represented by the
dot, while the whiskers extend to:Pand B4 respectively. Samples wetaken from andonly selected locationsn
bar heads. At each site, 100 clagtsre sampled using & n¥ frame.

NIONWWNec EW? Ex N LW 2Wx uEW u NfAO

¢KS 5FNI FyR w833 wAOSNE O2A{KEDS2 MYHie@LldzE ol RS BRAR
bSs %SItlyRd ¢KS NAOSNE NBLBBASKAOK KB2 &INR NIOAYE  §
wA BENICND® y1diRrY t SOSt DByl YRy ANBNBRIRz KSBESNI tt & fAS:
2F gomgMbdn Yd ¢KS Nry3IS NBbSOGE GKS oltlyO0S 08iG65:¢
t SPSt A& oMHPTY Y AV SWOBHAY T INE Mydds y OISRI 0 et HKS o)
(iKS {K2(i208SNJ wABSNE GKS O02ybdSy0S 2F 6KAOK tAda 2
b2ga 2y GKS {K202O0SNJ wiA@SNJ O2dzLJt SR o hakKA GKEyf ABR
O2y@Sel yOS 2 KK SKy | SRS Sizy a30Sy NBOSNES (KS b

t I I3Smp

ItraaAldegaR



f 1 43SS 2S60@& YR 2FdzZ3KX Hnannc F2N FdNKXKISN2 RAGRDIRKMW I
2F (KS F1SaARS O02YYdzyArAoaSas AyOfdzZRAy3d Df Sy2NDOKeo
a2KaasSy OH2dMDPIRISRHBY 2Aff2¢ tf{bRBo¥Yd VTNBESYymbhesy
RIAf @ ﬁﬁjmaﬁHan-uwl- 02YLIMziS Iy Fyydzadt YFEAYF aSNARSa 2
08 KAAUG2NARO tS@Sfta FTNBY b22Ra AY MyTty YR MpMpd
SaoYlFiSR dzaAAY 3 | DSYSNIf ATYRAY | (NBGiIf2S R adiNADalge 2y |

oOMM®PM P
oMmMm®Ppn
oMMPPT
OMH PHO
OMH®pT
OMH Py p

¢! . [ PLHd® 211t ollz f IAHI8A 67S29N0 Ip NIWRAS m2nF @ S NEX | DSNJ a2Ka

Mdndm {9501l &%b &I9¢lhbt whDw! 5! ¢Lhb

4 RAZAGWMAERE Aa fA71St e cAKIKI R K2 SONGSH JOKE Bodi2st2 yo ¢ n
Y2y BFEGSYRSR dzZLJAGNBI Yoy FREBY WHEHE YLDRIAE (i ki £ 2 ON
{dzo A SNBOg&AAAKS (1S R2sy Gidn dh (va KUNS s385/A0GGIEBARAKIGE 2
GKS 249N\ WINISe b22NE P [ FE2N | YR tRISNNARBAPRS mHF dei.
02NBK2f SAONYARKBSHWESEY (K2 OSNR2 I BKBRFRINRSE SR Ay C;
6F DSNJ 2 At @KISYEI D 20 iBIABNIE BSREX¥ Sy da O2YLINARaAy3d O21 NE
GAGK y2 RAAOSNYAO0ES 0SRNROIL(I KR gRe2ys yiial NBI LY Koz NSBTK 28 ¢
gle G2 t11S aSRAYSy(a maAvEa&aKYRNEER yGEGNINSY (R SiLBI2KNEE
¢ K SBBNI o RNIAYKRAADINRIBNBE 8§ RA WSy (i 2618 A DESINI £ G2HAG S Y LIENE NB o
SOA RDWOSONB I & A Yy 3 adNaA 9 NpUhH GR2 yISHINI R o@RK/A 2 FA & KG2 yRSK &l
ly SOR2aid SN $2 WA & ILJE BapdSe | wi{ KA deararSradd G F ML GRSt WB SE |
I ROl yOhYid t B2 RIp i KOEBNVABMES OO Y LI NAa2y 6AGK GKS S NJ
LIK23G§23INFLIKE& FTNBY mMdcc NB®WPht ¥ PRIOKNRKREBSWSEER 6 FRRo $ Dy
Rt 20SN) GKS fFad Od cn &SIFNEO®

t F 3SH p

ItraaAldegaR
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(b) 1999 to 2007
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2. CHANNELMORPHOLOGY AND DYNAMICS
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GRID SCALE = 1 km
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GRID SCALE = 1 km \
MAP PROJECTION = NZTM2000 \£Y/

FIGURE 10Timeseries of 1 nDEMs The 2011 survey covers brthe lower 34 km of the delta, while 2019 and
2022 extend over the wider valley floor. The 2021 survey is limited to the actieeidor of the Rees.
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LINBaAaSYdiSR Ay ¢FofS p y2NXIfATSa GKAa Su0SOtk &LKSNB
I NBF 2F "o¢giSNBadGgs Y
AREAL CHANGES
Ao\ WACEN BSIa - (0N MWEY Total Area of Surface Rais| Total Area o] Total Area AOI % with
Detectable Chgq Interest (m§ Detectable Chg
Raw Thresholded Raw Thresholded Thresholded
2021 -2022 | 2,528,698 759,748 2,340,556 743,832 1,503,580 4,869,254 31%
2019-2021| 1,476,997 895,740 3,423,429 2,257,010 3,152,750 4,900,426 64%
2011 - 2019 309,246 193,301 667,023 520,814 714,115 976,269 73%

VOLUMETRIC CHANGES

Total Volume of Surface Lowering (n

Total Volume of Surface Raising (n

Total Net Volume Difference (m3

Raw Thresholded Error Raw Thresholded Error Raw Thresholded Error
2021 - 2022 304,711 242,274 + 64,467 256,948 196,077 + 63,116 -47,763 -46,197  + 90,220
2019 - 2021 349,607 318,146 + 76,006 802,689 726,733 +191,514 453,083 408,587 + 206,045
2011 - 2019 83,971 77,406 + 16,402 194,281 185,300 +44,193 110,309 107,894 +47,138

VERTICAL AVERAGES

Average Depth of Surface Lowering (m)

Average Depth of Surface Raising (m)

AOI Average Net Thickness Difference

Raw Thresholded Error Raw Thresholded Error Raw Thresholded Error

2021 - 2022 0.12 0.32 +0.08 0.11 0.26 +0.08 -0.01 -0.01 +0.02

2019 - 2021 0.24 0.36 +0.08 0.23 0.32 +0.08 0.09 0.08 +0.04

2011 - 2019 0.27 0.40 +0.08 0.29 0.36 +0.08 0.11 0.11 +0.05
¢! . [ ONBWfT @2fdzYSGNAO FyR | SN 3IS GSNBOIf OKFy3aSa F2NJ
HAMOTE AmM® I|yRH 1 HAvy G S AIND IBR @KINIISYKIS a2 | NB aK2sy 020K
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¢ KS RHAYINBEESIKIS KA IKORI NY2ARIKSENS wEBENIA G K dzLd (2 71y
SE LIS NABSIOSGE 6t S Y2NLK2f 23 mOlMdTOKelngz3 SonsotiSeissSSYSyyR mHunds
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VOLUMETRIC CHANGES (per day)

Total Volume of Surface Lowering Total Volume of Surface Raising Total Net Volume Difference (

Raw Thresholded Error Raw Thresholded Error Raw Thresholded Error
2021 - 2022 694 552 +15 585 447 + 144 -109 -105 + 145
2019 - 2021 451 410 +98 1,034 937 + 247 584 527 + 266
2011 - 2019 29 27 +6 67 64 +15 38 37 +16

VERTICAL AVERAGES (pt

Average Depth of Surface Lowering (m) Average Depth of Surface Raising (m)| AOI Average Net Thickness Difference

Raw Thresholded Error Raw Thresholded Error Raw Thresholded Error
2021 - 2022 0.00014 0.00011 +0.0000 0.00012 0.00009 + 0.0000 -0.00002  -0.00002 + 0.0000
2019 - 2021 0.00009 0.00008  +0.0000 0.00021 0.00019 +0.0000 0.00012 0.00011 £ 0.0001
2011 - 2019 0.00003 0.00003 +0.0000 0.00007 0.00007 + 0.0000 0.00004 0.00004 +0.0000
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ELEVATION
CHANGE (m)

M <120
-1.80to -1.60
-1.60 to -1.40
-140to -1.20
-1.20to -1.00
-1.00 to -0.80
-0.80 to -0.60
-0.60 to -0.40
-0.40to -0.20
-0.20 to 0.00
0.00 to 0.20
0.20 to 0.40
0.40 to 0.60

| 0.60to 0.80
0.80to 1.00
1.00to0 1.20
1.20 to 1.40
140to 1.60

M 1.60t01.20

M 120

NET CHANGE BETWEEN RIVER KM
8-10, +80,000 m* NOT ACCBUNTING FOR
. ANTHROPOGENIC GRAVEL EXTRACTION
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ELEVATION

-1.60
-1.40 (& _ : ,
-:.:gto-:.gg W SR E=-21906 m®
-1.20to -1. N AN R
1,000 -0.80 5 TROGsT T D =+26,431 m*
M -0.80t0 -0.60 BE T LY AL=+0.02m
-0.60 to -0.40 i@ :
-0.40to -0.20
-0.20 to 0.00

0.00t0 0.20 i , E=-13,795 m’
020 t0 0.40 vh kN D =+27,613 m®

0.40 0 0.60
0.60 to 0.80 AZ=+0.09m

0.80 to 1.00
1.00to 1.20
1.20 to 1.40

% W12 1 o 71 URe E: -",8158 'n3

PROJECTION: NZTM2000 : 9 /4 D = 424,561 m?
GRID SPACING: 1km , g A AZ=+0.08 m

D=+22,290 m*
AZ=+011m

E=-2,522 m3
D = 24,561 m*
’ AL=+0.22m

E=-10,054 m3
D=+23,363 m®
AZ=+0.09m

HGURE 22. DEM of Difference 2ea@2 for river km 3, 6. Volumes of deposition through this reach remain high
but arethe volume oferosionfalls systematically downstream The net consequence isigncrease in mean bed
throughout but, in particular, at the downstream end of the reach where the bed level rises by 0.22 m.

HI HTRA H H
The final epoch of changepresentsa just over a year between August 2021 and October 2022. A partial
flow record is available for this period (after December 2021) and shows only a single event with a peak

discharge above 1003 .This compares to four events above this threshold in the 2023 calendar year and

tFIB/myp
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six in 2024. While difficult to draw any substantive insights into event frequency, it seems reasonable to
assume that this was a relative quiet period hydrologically. Unlike to two preceding epochs, this period is
characterized by comparative stabiliéynd minor degradation occurring throughout the entire reach. The
net result is some limited reworking of the material that went into storage in the preceding dectidere

is some indication of a longitudinal trend in the rate of degradation, witlsioeiincreasing downstream.
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3. EVOLUTIONDF THE DART RIVER CORRIDOR
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