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ABSTRACT: In this paper we report the results atady into the dynamics of sediment movement thincaug
forced pool on the lower-Mekong River in Southeasia. We measured bed-elevation changes and ttacke
the evolution of bedforms at one 40 m-deep, fomaal over one monsoon flood cycle during 2006-0GwWF
depth was measured with an acoustic Doppler cupssfiler during repeat monthly surveys at 20 cross
sections and four longitudinal transects. Our tessthow that bedload sediment moves as a largeatthe
‘wave’ that is mobilised off the upstream crossatdhe start of the wet season, is translated tirole pool

at peak flows and then out of the pool onto themkiveam crossing by the end of the monsoon flcaaal-

ler dune bedforms were found superimposed on thdaneat ‘wave’. Dunes scaled with flow depth with
maximum heights of 10-16 m and spacings of 1004800 the pool centre on the falling limb of thedth

1 INTRODUCTION diment transport through a forced pool on a large
tropical river.
Pools along the lower-Mekong River reach depths of Andrews (1979) found that ‘pool-like’ sections on
30-90m and provide critical habitat for fish (P@rs a sand and gravel-bed reach of the East Fork River
et al. 2002). Planned flow regulation on the cutfyen the USA scoured on the rising limb of flood events
unregulated Mekong will change the flow and sedi-and filled on the falling limb. Lisle (1979) reped a
ment regimes of the river in ways that could alter  similar pattern of bed-elevation changes in posls a
depth of pools. The central aim of the research presociated with pool-riffle sequences on the same ri-
sented in this paper is to investigate mechanisims @er. Also working on the East Fork River, Meade
bedload sediment transport through a typical force@985) documented wave-like movement of sedi-
pool in a bedrock-alluvial reach of the lower- ment between storage zones in pools in response to
Mekong River. A broader aim is to understand proindividual flood events.
cesses of pool maintenance on this large tropical r  Wave-like sediment movement has been reported
ver so that we can predict the effect of futureneha for a variety of scales ranging from the passage of
ges to flow and sediment regimes on poolmall bedforms (e.g. dunes) to larger scale bagorm
morphology. (Andrews 1979; Church 1983; Gomez et al. 1989;
The majority of previous studies on the processeMeade 1985; Paige and Hickin 2000). Larger scale
of pool maintenance have been carried out on pookediment ‘slugs’ associated with discrete inputs of
riffle sequences in small, gravel-bed rivers lodate  sediment from mine waste (Gilbert 1917; Pickup et
temperate climates. Hydraulic mechanism of poohl. 1983) or land-use change (Knighton 1998; Nicho-
maintenance (e.g. Carling 1991; Keller 1971; Milanlas et al. 1995) have also been reported. A key
et al. 2001; Wilkinson et al. 2004) have been tie f concept applicable at all of these scales is tkdt b
cus of most of these studies, with relatively féurs elevation changes at a particular location on ithex r
dies having directly quantified bed-elevation chan-are driven by fluctuations in sediment supply from
ges or sediment transport through pools (Andrewapstream, rather than discharge alone. Church (1983
1979; Hassan and Woodsmith 2004; Lisle 1979in Paige and Hickin 2000) suggests that sediment
Meade 1985; Sear 1996). To our knowledge, we argaves remain coherent due to their movement in
the first to investigate bed-elevation changessmd steps from storage zone to storage zone where sedi-
ment can ‘regroup’ or ‘reconcentrate’.
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2 STUDY SITE up- and downstream of the pool (Figure 1). The pool
centre, which represents the deepest portion of the
Channel morphology changes numerous times alongool, spans approximately 1km: from cross-section 7
the Mekong River's 4500 km course from the Tibe-in the narrow constricted channel through to cross-
tan Plateau in China to the South China Sea in-Viekection 11 in the channel expansion zone. The pool
nam. Downstream of the China-Myanmar-Lao bor-entry slope is located at the upstream end of &ne n
der, the lower-Mekong River alternates betweenow constricted channel between cross-sections 5
wide alluvial reaches and narrow or wide bedrockand 7, while the pool exit slope spans from cross-
alluvial reaches (Gupta and Liew 2007). In a basinsection 11 to mid way between 13 and 14. The pool
wide study of pool morphology, we found that theis approximately 4.5 km long. Bedrock is exposed at
majority of pools are associated with lateral coast the riverbanks along the entire length of the 100-2
tions in the channel (Conlan in prep.). These consm-wide channel in the constriction. At the shallow
trictions are typically caused by narrowing of thecrossings, up and downstream of the constriction,
valley or local outcrops of bedrock within the chan the river is much wider (~1000 m). Here the river-
nel. For our study, we selected a 40 m-deep forcedanks are composed of fine silts and sand and are
pool located in an alluvial-bedrock reach of the Ri flanked by a narrow floodplain. Large sand bars are
ver approximately 20 km upstream of Vientiane, theexposed at the channel margins and centre at low
capital of Laos (Figure 1). The pool and nearby vil flows (Figure 1). Sediment sampling during 2006-07
lage on the Lao side of the river are both calle) A revealed that the bed-material throughout the study
Nyay which means ‘large basin’ in the Lao languagereach is composed of primarily medium to coarse
At the Ang Nyay pool site, the Mekong River cutsgrained sand. During low-flows, much finer material
across the edge of a large sedimentary basin, thgcumulates at the riverbed, while during high Sow
Khorat basin, which drains a large proportion af-no bed-material becomes courser in the pool (coarse
theast Thailand. Highly resistant and massivesand and fine-small gravel).
bedded sandstones and siltstones of the Khorat Twenty cross-sections were positioned at regular
group form an escarpment upstream of the pool anfl00 m intervals along the channel centre-line excep
dip to the southeast in the downstream direction ofvhere the width changes abruptly at the end of the
the River. The Mekong River channel becomes heahannel constriction and in the expansion zone im-
vily constricted where the resistant sandstones dimediately downstream. Cross-section spacing was
below the land surface at river level (Figure 1). increased to 175 and 350m in this location.

The study site is approximately 10 km long and
covers one pool and two shallow ‘crossings’ located
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Figure 1. Map of Ang Nyay study site on the loweeltdng River showing land topography and the locatibthe pool and sur-
veyed cross-sections.
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2.1 Climate and hydrology 3.2 Field survey techniques

Flow depth was measured with an acoustic Doppler

The climate of the Mekong Basin is characterised b)é ¢ il ADCP ted imatel
distinct wet and dry seasons which are controlied b urrent profiler ( ), mounte approximately
0.35m below the water surface onto a stainless$ stee

the Southwest Monsoon (MRC 2005). The flow re_frame which was attached to the side of a 6m-long

[ f the Mek is theref highl l, . :
gime ot the iekong 1S therelore Tighly seasona urvey vessel. The ADCP used in this study was a

with an annual monsoon flood between June an .
November and low flows during the dry season bet: 00 kHz Workhorse Rio Grande manufactured by

ween December and May. At Vientiane, located Zd?D Instruments. We recorded single ensembles at a
km downstream from our study site, rr;ean annua?ing rate of 1-3 seconds depending on the flow and

flow is 4500 ni/s, mean annual peak discharge is 16de|0th conditions during each survey. At each ping,
750 n¥/s and dr}” season flows drop to ~1008/am the ADCP measures depth to the riverbed along 4

: beams oriented at 20° from the vertical. Typictd-la
(Figure 3)

ral distances between pings (depth measurements)
during low and intermediate flows were 0.5-3 m and

3 METHODOLOGY 2-6 m during high flows. The resolution of indivi-
_ dual depth measurements is reported by the manu-
3.1 Sampling scheme facturer as 0.1m (RD Instruments 1996)

Repeat surveys at 20 cross-sections and four longi- The horizontal position of the boat at each ping
tudinal transects were conducted over one watetvas recorded with a Trimble SPS550 Differential
year, starting at low flows at the end of the deg-s GPS at a rate of 2Hz. Real-time differential correc
son in May 2006 and ending in the following drytions were received from the subscription-based
season in April 2007. The location of surveyed secOmnistar XP satellite signal which gave us sub-
tions is shown in Figure 1. The channel was surtneter horizontal and vertical position accuracy: Ho
veyed every four to nine weeks during the dry seasofizontal position was viewed real-time on a laptop
and approximately every three weeks during the wegomputer to aid navigation along predetermined sur-
season. The timing of surveys was designed to chigy lines. Data from the ADCP and DGPS were syn-
racterise flow and sediment conditions at key mointchronised and recorded in the field using the soft-
of the annual flow regime, in particular, the rigin ware WinRiver running on a laptop computer.

and falling limbs of the annual monsoon flood, and We carried out between three and six crossings of
at peak flows which occur over a period of only 2-3the river with the ADCP at each cross-section dyrin
weeks. A total of 11, week-long surveys were€ach survey period. This resulted in 20-60 min of

conducted during the study period (Figure 2). DGPS positi.on data at each cross-section. We later

averaged this data to obtain a mean water surface

18000 ioan eak dscharge (19132006 eleyatlon for each crqsg-sectlon during each survey
106000 | T oo peaktion = T T T T Tefommess period. Standard deviations of the water elevation

L1000 15400 cumecs w time-series for each cross-section were 4-12 cm and
o the range was typically 20-50 cm.
12000 - Mean daily discharge . . .
(1913.2006) Longitudinal transects were surveyed during a
100009 A A T Sunveyperiods single day during each survey period. In late Atigus
1 \) (peak flows), October and December (falling limb),
] Mean annual discharge we re-surveyed one longitudinal transect (along the
(1913-2006) .
----------------- thalweg) between one and two days after the initial
survey for the purpose of tracking dune movement.
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Flow depth and position data were processed and
Figure 2. Timing of surveys at the Ang Nyay siteréhation to i i i
the 2006-07 flood hydrograph and historical meaity déis- Znaglssed 9u;|ng Matlab v7.4 ang fGIS t\?\fhrFl{I.queS In
charge for the Mekong River at Vientiam#ata: Mekong River rc v S ata was exporte _rom n 'Ve_r to
Commission. Matlab using a freeware code available on the4inter
net (Pawlowicz 2006). We then used a series of cus-
tom-written codes to post-process and analyse the
data in Matlab. Bed-elevation changes were investi-

gated by comparing cross-section profiles from re-
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peat ADCP surveys over the 2006/07 water yead RESULTS
Since we could not follow the cross-section survey, , .
) . 4.1 Bed-elevation changes at cross-sections
line exactly, a bed topography surface was interpol
ted from depth soundings collected over 4-6 cros- As discharge increases at the start of the wet sea-
sings (transects) of the river, and then a crosese  son, the pool fills with 6-12m of sediment and then
profile was extracted from that interpolated sugfac scours a similar depth during peak flows and on the
The four beam depths recorded by the ADCP werearly falling limb of the annual monsoon flood. $hi
corrected for boat pitch and roll and their confamt  is equivalent to a sediment volume of ~1000per
sitions at the bed were calculated from the DGP®etre of channel length. The pool then slowly fills
coordinates and boat heading for each ensembWith 2-3m of sediment over the course of 3-4 mon-
(Dinehart and Burau 2005). A topographic surface ofhs as water levels drop to the dry season minimum.
the riverbed was interpolated in ArcGIS for eachThis pattern is illustrated by the change in meed b
cross-section using the Triangulated Irregular Netelevation (Figure 3) and change in sediment volume
work (TIN) method. The cross-section bed-profileper unit channel length (Figure 4) in the pool cent
was extracted from this surface and the depths wefXS 8) from the first survey in May 2006.
converted to elevations by adding the average water Upstream, the riverbed at the pool entry (XS 6)
elevation calculated from DGPS data that was colexhibits an almost identical pattern and volume of
lected over the 4-6 transects during field surveys. scour and fill, but it occurs much earlier, suchtth
Changes in the long-profile of the riverbed oversediment appears to be moving as a large coherent
the 2006 monsoon flood, particularly the evolutionwave through the pool along the channel constric-
of bedforms, were examined by comparing repedton. Relatively more subtle bed-elevation fluctua-
longitudinal ADCP transects along the thalweg bettions are observed further downstream at the pool
ween different survey periods. For each transeet, wexit (XS 12) where the channel has widened signifi-
corrected the four beam depths for boat pitch andantly.
roll and then calculated a mean depth for each en-
semble. Survey paths from different monitoring pe-
riods were offset by less than 10 m, except invihe B
cinity of XS 11 where the offset was up to 30 m due through chamel l‘l\l \« J\ ©-XS 12- Pool exi
to the presence of large floating debris during som e AV \ — River siage
monitoring periods. Comparison of mean flow dep- &3 7“,\. Al \ 16
ths in this area was still possible since the sampl e
diameter of the four ADCP beams at the bed is ap-
proximately 30m (0.73 of the flow depth). This
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peak flows at cross-sections and longitudinal tranrigure 3. Changes in mean bed-elevation at the gutoy, cen-
sects in the pool where flow velocities were highes tre and exit from the first survey period in May (6r XS 6
This was most likely due to high boat speeds an8"d &) and June 06 (for XS 12)

high turbulence which resulted in bottom tracking
velocity errors that were in excess of the defamt
ror thresholds. For these transects, we manually re
depths from the echo-intensity data recorded fo
each beam. A distinct spike in the echo-intensity
each beam indicates the location of the riverbdd (
Instruments 1996). Echo-intensity data did not ap
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Figure 4. Changes in mean bed sediment volume merm
length of channel at the pool entry, centre antifexin the first
survey in May (XS 6 & 8) and June (XS12).
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The volume of fill on the rising limb of the flood ted survey periods are presented in Table 1. Ayeral
at the pool exit appears smaller than in the potsye dune wavelength and height increase with flow
and centre (600 ¥m vs. 1000 riYm) (Figure 4). depth and discharge. The largest dunes are found in
However, the first data point at the pool exitreni  the pool centre on the rising limb of the flood.réle
the June survey since we have not completed dathey are highly irregular in spacing, height and
analysis for the May survey, so we do not currentishape, which may represent local bedrock controls.
know the change in bed elevation and volume betOn the rising limb, spacing between dunes in the
ween May and June. The total scour volume on thpool centre is 100-500 m and their height ranges
falling limb, on the other hand, is approximatelyfrom 5-12 m. The ratio of dune height to spacing is
equal (~1000 rim) at the pool centre and exit. 0.02 and 0.05, and dune height is 0.1-0.3 of the fl

The slight filling of the pool exit before the pool depth.
centre may be due to some initial transport of mate
rial out of the pool centre and/or large recirciolat Table 1. Approximate dune dimensions (m) in thel poéry
zones on either side of the channel in the channgggnp]fl’gcl)gemre atvarious flow stages during 2006 mon-
expansion zone (XS10a-11a) at the start the floog : | |
season. In this situation, the initial loss of seeint urvey M Poo Cemre.
from the pool centre may be balanced by incominrl?erIOOI duné _height dunk _height
sediment from upstream, which would explain thegggg s 2030 12 100-500  5-10
steady bed-elevation between June and July surveys

in the pool centre at XS 8. July 50-100 1-5 100-500 5-12
5000 /s

4.2 Bed-elevation changes in the long-profile August 100-150 4-8 No defined dunes

_ _ 15 000 ni's (possibly plane bed)
We compared riverbed long-profiles between se-
quential survey periods in order to illustrate libig gg%tgf%t/’ef 200""'000' 3"; " 130_'5002 4'1?
dinal changes in bed elevation on the rising stifge S smaller dune € 15m, H = 0.5 m) on top
the 2006 flood (Figure 5a,b), and the falling stagectober 15-20 0.25 100 1-2

(Figure 6¢, d). At the start of the wet season betw 5000 ni/s

June and July, sediment is scoured from the crgssirt 1 — wavelength (m) _ _
(XS 3-4) and transferred to the pool entry (XS 6-7)** Flow depth was ~15-30m in the pool entry and -4¥m in
. . . the pool centre

(Figure 5a). As discharge increases further, sedi-

ment is scoured from the pool entry (XS 4-7) andg
a

[Egveef dIgf‘ihtge(:hp;norlle(lze(:r:)trrlit;liv;irc?nIt(FailCSlrnggtl)a)l'tse?h iment has accumulated in the pool centre at the en
9 of the channel constriction. The bed appears planar

S‘;ﬂggeg; gﬁr:gﬁggiidbzmégﬁa?gi cer;ttrzno(;/?rr"&r approximately 800 m between XS 8 and 10a du-
P ugu Ing this time (Figure 5b,c). Within three weeks of

September on the falling limb of the flood (Figure .
5¢). These observed changes in the riverbed Iongf—eak flow however, the sediment has been evacuated

rofile provide further eviden ; like trans T°M the pool and dunes with height to spacing ra-
profile provide Iurther evidence ol Wave-like rans ;< ot 0.03-0.04 have once again formed at the bed
port of bedload sediment through the pool.

(Figure 6¢). It was during the September monitoring
period that the largest dune (16 m high and 500 m
4.3 Evolution of bedforms with changing flow stage long) was observed. By October, late on the falling

The development and movement of bedforméimb of the flood, dune heights and spacing in the

through the Ang Nyay pool over the 2006 monsoorpool centre as well as other parts of the study sit

flood was investigated by examining repeat Iongitu-decrease (Table 1 and Figure 5d). o
Along the pool entry slope, dunes rapidly increase

dinal surveys of flow depth along the thalweg (Fi-, " ) ; )
gure 5a-d). Longitudinal surveys show that duned Siz€ and spacing as discharge increases betweer

were present along the entire study reach durihg \pune qnd late August (Tablg 1, Figure 5a,b): Dune
survey periods. However, Figure 5 also shows th eight increases from 1-2 m in June to 4-8 m ireLat

their dimensions vary spatially through the stuitly s August, while spacing increases from 20-30 m in

and temporally with changing flow stage. AverageJune to 100-150 m in late August. D}Jnes are more
gular along the pool entry slope during peak fiow

dune dimensions (wavelength and height) along th
( g ght) 9 than at any other time and can be seen to gradually

ool entry slope and in the pool centre duringcsele | ) o ,
P y S1op P g increase in size with increasing flow depth.

y peak flows in late August, a large volume of se-

55



Pool centre

Pool entry slope (30-45m deep)

Pool exit
slope

[

Distance downstream (m)

2 3 4 5 6 7 8 9 10 11 12 13
170 ‘ ‘ [ I I A
160 }
150 "d-“"-"’ H
140 \te \\/‘/ June (3000 cumecs) ||
() </
130 N July (5000 cumecs) |]
120 | | | | | | I I
1000 2000 3000 4000 5000 6000 7000 8000 9000
I | I I T I | I I T I I T I | I T I
170 | L7\747L7\44Lﬁ7\474/ - B
160 Tw\w&\\ e Sediment w ave moves | W%in&u@ﬁfawm@mﬁ
150 YAt AN A g, \into pool centre j = _
4
140 | - July (5000 cumecs)
a 130~ Late August (15 000 cumecs) []
< 120 | | | I I
£ 1000 2000 3000 4000 5000 6000 7000 8000 9000
S
§ 170 E T I I I [T —]
5 i o [ [ [ S L C
A VN N, AR
160 Wﬁ\ Sediment w ave /’ " @jﬁ{jﬁﬁk%.‘ﬁﬁﬁﬁ.&mwwnm"mf:
R WL
150 AN 7 v W"‘C\Ww ) evacuated out of pool [ﬁ M‘ _|
L '-‘.-‘;;f\.”(;\w/-\\ N . :-" 2
140 "‘/"xﬁ.\'\ C:‘/“«y._« Late August (15 000 cumecs)
130~ B N A September (6500 cumecs)
120 | | | | | I I
1000 2000 3000 4000 5000 6000 7000 8000 9000
\ I \ \ \ I
wl o L RS O O O A L R
160 e AP e ]
150 |- S i |
140 - e ‘*-\»....u.“w . S R September (6500 cumecs) | |
130~ S e e S October (5000 cumecs)
120 \ \ \ \ i \ I I
1000 2000 3000 4000 5000 6000 7000 8000 9000

Figure 5. Plan view map of the Ang Nyay study §iten) and riverbed long profiles during sequenti@nitoring periods over the
2006 monsoon flood (A-D)
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5 DISCUSSION & CONCLUSIONS translation of multiple waves reflects the highpi-e
sodic nature of sediment transport on the Squamish
Our results show that the Ang Nyay pool filled with River. This is in contrast to the more seasonal Me-
8-12 m of sediment at the start of the wet seagen bkong River and our observation of the translatién o
tween June and early August 2006. This sedimeninly one sediment wave though the Ang Nyay pool
was then scoured from the pool at peak flows anduring one water-year. Despite these differences,
the falling limb of 2006 monsoon flood. This filhd  there is one distinct similarity and that is thdspu
scour depth represents 20-30% of the total podlke mobilisation and translation of a coherentised
depth at low flows (35-40 m). ment wave between adjacent storage zones in res-

Observed bed-elevation changes at cross-sectiopgnse to flood events.
as well as longitudinal transects suggest thatdaed| The amplitude and ‘translation’ of such a sedi-
sediment moves as a large coherent ‘wave’ that imient wave (which could correspond to the average
moved off the upstream crossing at the start of thstep-length of the sediment in the wave) is propabl
wet season, is translated through the pool at peake single most important variable that we need to
flows and then out of the pool onto the downstreanunderstand in order to predict the effects of fiew
crossing by the end of the monsoon flood. gulation on the pools of the Mekong.

This implies that the Ang Nyay pool does not Our examination of riverbed long-profiles from
store sediment during the dry season but rather actequential survey periods illustrates that supesimp
as a conduit for sediment transfer between storagsd on the sediment ‘wave’ are smaller sand dunes
zones on the up and downstream crossings durirntgat scale with flow depth. Figure 5 illustrateattht
the annual wet season flood. The observed bedny particular flow stage, dune size and spacirg in
elevation changes in the long-profile (Figure Heto  creases with distance downstream along the pool en-
ther with the fact that there is only one peakha t try slope and is greatest in the deepest portidhef
plot of bed-elevation and volume change in the poobool. This pattern is most pronounced at peak flows
(Figure 3, 4) suggest that the step length fordmedll in late August (Figure 5b,c), when dunes reactr thei
sediment transport in this bedrock-alluvial rea¢h omaximum height along the pool entry slope. Similar-
the Mekong River is one crossing-pool-crossing unity, at any point along the pool entry slope, duize s
per annual monsoon flood cycle. At the Ang Nyay(particularly height) increases with increasing-dis
site, this corresponds to approximately 8 km or 1&harge on the rising limb of the monsoon flood.sThi
channel widths. Median pool spacing in bedrockprobably reflects increasing bed shear stressoor fl
alluvial reaches of the lower-Mekong River is 3.3intensity (Robert 2003). The rapid increase in dune
km (range 0.3-18.6) and in alluvial reaches it.3 8 height and regularity on the pool entry slope betwe
km (range 3.2-23.5) (Conlan in prep.). We mightJune and late August corresponds with the time that
therefore expect that for bedrock-alluvial reachesthe larger sediment wave moves off the upstream
the average sediment step length is one to two crosrossing and into the pool centre. This implieg tha
sing-pool-crossing units per year, while for alklvi the larger dunes transport greater volumes of be-
reaches the average may be just one per year. Thifbad sediment.
hypothesis will be tested on data from our second In the pool centre, the size and shape of the large
forced-pool study site, 800 km downstream. dunes does not change markedly between June and

Results presented in this paper are in contrast @uly although they all migrate approximately 50-100
previous studies of wave-like sediment transport atn downstream (Figure 6a). With further increases in
the bar scale. Working on a small, temperate-zongischarge, a large volume of sediment accumulates
river, Meade (1985) reported that sediment waveg the pool centre at the end of channel consbricti
move several pool-riffle units during a single oo and is then quickly scoured from of the pool by the
event. In their study on the Squamish River in CanaSeptember survey period (on the falling limb of the
da, Paige and Hickin (2000) found that bed-elevatio flood). At peak flows in late August, the bed isane
changes and wave-like sediment transport occurreitht for more than 800 m in the pool centre, which
in response to both the weak seasonal flow trend arsuggests a transition from dune bedforms to anmuppe
large individual storm events. They describe thetage plane-bed. This transition to an upper stage
translation of multiple sediment waves throughtheibedform implies a large increase in bed shearsstres
4.5 km-long study reach over a one-year period witland flow intensity (Robert 2003). In fact, although
an average wave celerity of 15.5 m/day. This meange do not present the data here, we measured flow
that on average, each sediment wave moved 5.7 kgelocities of 3.5-5 m/s in the pool centre durirsgk
or ~ 37 channel widths during one water-year. Thélows. Alternatively, the 800 m-long near-flat bed
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surface could either reflect the coalescence of two ver Rhine, near Mainz, Germany. |. Sedimentologg an

large dunes, or the development of ‘@xtended

crestal platform”on a single large dune as describeaCh
for large dunes on the River Rhine (Carling et al.

morphology.Sedimentology47: 227-252.

urch, M. 1983. Pattern of instability in a waridgrgravel
bed channelSpecial Publication International Association
of Sedimentologist$: 169-180.

2000). The latter explanation seems unlikely sinc&onlan, I.A. in prep. The geomorphology of poolstha lo-

according to model of dune evolution by Carling et
al. (2000), the dune from which the platform would
have formed would have to have been 800 m long,

and ~20 m high (50% of the flow depth).

In future work we will be investigating dune deve-

lopment and celerity at various flow stages. Thit w

be achieved by comparing repeat longitudinal ADCP
Bedload

surveys collected one or two days apart.
transport rates will be estimated from dune-tragkin

wer-Mekong River: Controls on pool morphology and-p
cesses of pool maintenance. Unpublished PhD thdsis,
versity of Melbourne, Australia.

nehart, R.L., and Burau, J.R. 2005. Repeatedeysnby
acoustic Doppler current profiler for flow and sednt dy-
namics in a tidal riverJournal of Hydrology314: 1-21.
Gomez, B., Naff, R.L., and Hubbell, D.W. 1989. Temqg va-
riations in bedload transport rates associated thighmigra-
tion of bedformsEarth Surface Processes and Landforms
14: 135-156.

Gupta, A., and Liew, S.C. 2007. The Mekong fromekiat

bed-elevation changes at cross-sections and alsoimagery: A quick look at a large riveGeomorphology
from stationary and moving-boat measurements of 85(3-4): 259-274.

bed velocity made with the ADCP (Rennie et al
2002). Furthermore, flow velocity data recordedhwit

Hassan, M.A., and Woodsmith, R.D. 2004. Bed loaddport

in an obstruction-formed pool in a forest, gravdlistream.
Geomorphology58(1-4): 203-221.

the ADCP will be used to investigate the hydraulickeller, E.A. 1971. Areal sorting of bed-materidlethypothesis
conditions associated with the movement of dunes of velocity reversalGeological Society of America Bulle-

and the sediment wave through the Ang Nyay pool.
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