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CS2
CS3
Cs4
CS5
CS7
CS8
CS9
CS10

Calibration Scenarios
T e

High dry season flow, low wet season flow
6 dry years, followed by 6 wet years, etc.

A shortened wet season

Sediment supply at 75% of Preliminary Reference
Migration blocked between FA1 and FA2 ONLY

Extreme dry year (1992 — 10%) repeated for whole sequence

Migration blocked between FA4 and 5 ONLY

Migration blocked between FA1 and 2 AND between FA4 and 5

Sediment supply at 25% of Preliminary Reference

MRC

www.mrcmekong.org

. : "TTLMR(;T:
Comments on Calib Scenarios —
* Flow & sediments are typically correlated in the
LMB
» Each calib scenarios only changes one parameter
— Either flow or sediment -
A _ 250 Stung Treng
— Needs to be recognised F a0
in interpretation o
§ 250 2012-13
* Migration ‘blocks’do not 30 —
affect sediment or flow fuoo e
— Not Applicable to geomorph "o w0 a0 e
Discharge (m?/s)
* Underlying trends in sediment data se&8iment concentration

www.mrcmekong.org
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Changes to Indicators MEC,

Scenarios CS5, CS8, CS9 Not applicable to Geomorphology

Calibration scenarios
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CS10

Geomorphology

Erosion (bank / bed incision) -4.9 0.7 -10.1 9.2- -8.7-- 36.4

Average bed sediment size - dry season 1.0 0.8
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[
(]
Q
7]
(=]
=]

Availability exposed rocky habitat -dr:
VR ¥ ¥ -1.0 -5.0
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Availability inundated rocky habitat -dry 55

Depth of bedrock pools in dry season -7.1 -03
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Water clarity

Changes to Indicators MEC
] <20 M 20-500 MM s0-70% W >70%

Calibration scenarios

<t n ~
[%] %] [%]
() O ()

CS1
CS2
CS3

CS8
CS9
CS10

Discipline : Geomorphology

9.2

Erosion (bank / bed incision) -4.9 0.7 -10.1

0.6

Average bed sediment size - dry season 1.0 0.8 1.2

Availability exposed sandy habitat - dry

79 -53 41 -45 4.8 -20.8
season
Availability inundated sandy habitat -dry|
19 04 23 -52 -0.4 -15.4
season
Availability exposed rocky habitat -dr:
VEXE ¥ ¥ -1.0 -50 -73 7.2 -3.3
season
Availability inundated rocky habitat -dry
<0.01 58 -39 54 -5.2
season
Depth of bedrock pools in dry season 1 -03 5.3 -7.7 12.3
- 164
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. _ Erosion (bank / bed incision)
Erosion
= 160 -
§ 140
All Seasons
Response Curves based on: ;“ag’ u;z o
Shear stress o Flow 5] V\I/\A
Flow,,e >> Flowy, 10

Sediment oc 1/Erosion

ISediment, ., =T Erosion csi ——c= —c=
— 54 csr Ccs10
e Prelim Reference

E %Change

High dry flow, low wet flow -4.9 Dec in wet flow reduces erosion more than inc
in dry season increases erosion
CS2 6 dry, 6 wet 0.7 Inc. in dry & dec in wet = net ‘0’
CS3 A shortened wet season -10 Reduced erosion from reduced flows
Cs4 Sediment supply at 75% +9 Inc due to less sediment avail for transport
CS7 Extreme dry year -9 Low flow = red shear stress with same sed

CS10 Sediment supply at 25% +36 Inc due to less sediment avail for transport

ww.mrcmekong.org

. .MRC
Erosion at FA1: CS1 =
[ High dry Season, IOW ’@izz Erosion (bank / bed incision)

wet season 501
2-140
* Highshearstressin 5=
£ 100-+\ >\ AN\ —~
dry, low in wet PN AV AV
s 60
* Highsedimentloadin «

dry vears
* Decin erosion due to cst T Prelim Reference

reduced wet combined

with inc. sediment load

indry

* Change =-5%

w.mrcmekong.org
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Erosion at FAT: CS2 (i1

* 6dry, 6 wetyears = ] Erosion bk  bed ncision
* Lower in dry years 2
» Higher in wet years i
* T1 sed & shear J

stress v. low

No Net change
— Change =<1%

Erosion at FA1: CS3: =
 Short wet season g Erosion Gk bed s

— Wet duration is %ﬁg,

lower (103 v 143) N D Y A W

* Sed duration lower <7

—o4daysve2days " ygeyrgrrarfaaaagasaaies
* Shear stress the . N

same as P Ref
* Change =-10%




Erosion at FA1: CS4 & CS10 &

e Sediment reduction 7
— CS4: Sed load = 75% g0

—CS10:Sed load =25%  *° /\/\/J\/\
2 N RALAZNA A

Erosion (bank / bed incision)

* All other parameters NN\ YVTTVY
k)
the same = -
8858283993 8858883 33888
° Change HHHHHHHHHHH YZ;S NNNNNNNNNN
— CS4 CS10 e Prelim Reference

— CS4: Erosion increases
by 9%

— CS10: Erosion increases by
36%

Erosion at FA1: CS7 e

* Extreme dry year ™ Erosion ek bed rision

* V. low sediment
concentrations

* Reduced shear stress

* Change:

-_ Erosion deCreaseS by cs7 s Prelim Reference
10%

www.mrcmekong.org
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CS2
CS3
Cs4
Cs7
Cs10

Ave Bed Sed
Grain-size
Dry Season

Dependant on:
Erosion
Suspended sediment grain-size

High dry flow, low wet flow
6 dry, 6 wet

A shortened wet season
Sediment supply at 75%
Extreme dry year

Sediment supply at 25%

1

[

2.5

% of Baseline (FA1-Pak Beng)

120 4 Average bed sediment size in the dry season

100 ——eee——— —

80
B 8285883885838 39838858
W DDDODDD D 0D SR ==} o o o o
SRR R R R R R o e e i i i i el lelelelele ool
A A A A A A A AAAAAAANNNNNNNN

Years
— CS1 — CS2 — CS3
— CS4 Cs7 Cs10

= Prelim Reference

Very small change because Preliminary
Calibration has used median grain-size of
suspended sediment based on recent
monitoring results

The 2.5% increase is because erosion is greatly
increased in CS10 causing a winnowing of
finer-material from the bed

m Characteristics %Change

CS2
CS3
Cs4
CS7
Cs10

Avail Exposed
Sandy Habitat-
Dry Season

Dependant on:
Water level
Erosion

High dry flow, low wet flow

6 dry, 6 wet

A shortened wet season
Sediment supply at 75%
Extreme dry year

Sediment supply at 25%

8

% of Baseline (FAL-Pak Beng)

=
@
o

Availability exposed sandy habitat in dry season

-
N
o

N
IS}

=
o
S

8

@
S

= AL AL
V

40
BIEBIIFTIIIRIERLSSE883I8E58
NN NROOOOO OO D
AHA A A A A A A A A A A AT ANRNNRNNSC NS
Years
—CS1 —CS2 o CS3
——CS4 Ccs7 Cs10

== Prelim Reference

Decrease in erosion increases avail more than
higher dry season decreases avail

Wet years increase erosion & remove sand
Decreased erosion increases availability
Increased erosion due to decrease in sed
Lower water levels & reduced erosion

Large increase in erosion removes habitat

2/23/2016



Sandy Habitat at FA1: CS1 &

140 ‘ Availability exposed sandy habitat in dry season

* High Dry, Low Wet

* Decrease in erosion
— Erosion CS1=-5%

* Max dry season WL
— Increase by 0.3 m 8858885083885 885E882888¢

* High sed load in dry

120 -

% of Baseline (FAL-Pak Beng)
5
3

Cs1 = Prelim Reference

* Decin erosion greater
influence than increase in
water level

* Net change +8%

Sandy Habitat at FA1: CS2 &

140 Availability exposed sandy habitat in dry season

* 6 Dry, 6 Wet

* No net change in erosion ff

* Max dry season WL
—Increase by 0.55 m

Inc during dry years

Decrease during wet
Net change +8%

www.mrcmekong.org
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Sandy Habitat at FA1: CS3

140 ‘ Availability exposed sandy habitat in dry season

Short Wet Season
Decrease in erosion
—-10%

Max dry season WL
— Increase by 0.6 m

o
N
S}

% of Baseline (FAL-Pak Beng)

Inc during dry years
Small net change +4%

Sandy Habitat at FA1: CS4 & CS10

* Water levels the same

140 1 Availability exposed sandy habitat in dry season

Reduction in sediment
— CS4:75% P Ref
— CS10:25% P Ref

[
N
o

% of Baseline (FAL-Pak Beng)
5
o

— Difference is due to
erosion

Increase in erosion results
in less availability

— CS4: -5% availability

— C510: -20% availability

www.mrcmekong.org
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Sandy Habitat at FA1: CS7 MRS,

* Extreme dry g, e
* Lower water levels 3
* Decin erosion :
* 5% Increase in availabilitf ol

cs7 e Prelim Reference

ww.mrcmekong.org
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Availability inundated sandy habitat in dry season

Avail Inundated
Sandy Habitat

™
=1

A SN A,

2] =
=] =]

@
=1

% of Baseline (FA1-Pak Beng)

Dependant on:

N
=1

T sEeesiEssiNEsa e s
Water level BEEEEEc5E2E8588E5EE8885E
Erosion Years
C51 — G52 —CS3
—C54 Ccs7 Cs10

@ Prelim Reference

High dry flow, low wet flow 2 Changes on an annual scale but virtually no

change —increases & decreases balance out
cs2 6 dry, 6 wet <1 over the period of record

CS3  Ashortened wet season 2

CS4 Sediment supply at 75% -5 Reduced sediment reduces availability of
sandy habitat

CS7 Extreme dry year <1 Low water levels decrease availability

CS10 Sediment supply at 25% -15 Loss of sandy habitat due to increased erosion

2/23/2016
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Sandy Habitat at FA1: Compare Exposed 55
& Inundated CS10
e 25% Sediment load

Large increase in
erosion

[
I
S

Availability exposed & inundated sandy habitat
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@ ©
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% of Baseline (FAL-Pak Beng)
3

* Decrease in both exposec” .,

%%88%
233333

1987

2388583382 983885 4
3 0o % » S8 Q9 Ssood
NN NROO0000999d
AHEA A9 A NNRNNRNS Y

& inundated availability

e CS10 Exposed @ CS 10 Inundated

Ava i | E X p O S e d 180 Availability exposed rocky habitatin dry season
Rocky Habitat-
Dry Season

60

% of Baseline (FA1-Pak Beng)

. 40 —T — T
Dependant on: e E 2830838858388 83358858
Water level §58s8583888888s8casa8a8ag
. Years
Erosion cs1 —CS2 e CS3
—— CS4 Cs7 CS10

= Prelim Reference

High dry flow, low wet flow - Annual changes but no net change

CS2 6 dry, 6 wet -5 Dry increases, wet decreases & net is slight
decrease

CS3 A shortened wet season -7 Dec in erosion covers rock with sediment

CS4 Sediment supply at 75% 7 Reduced sediment increases erosion so more
rock exposed

CS7 Extreme dry year -3 Increased deposition reduces rock availability

CS10 Sediment supply at 25% 25 Large increase in erosion exposes more rock
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Sandy Habitat at FA1: Compare Exposed *—-s
Sandy & Exposed Rocky CS10

[ ] 25% Sediment Ioad @160 ‘ Avail exposed sandy & exposed rocky habitat
Large increase in Fu ]
erosion VMW
Inc in rocky habitatas ¢~
availability of sandy SEEEEEEEEHE EEEREEREELE
d ec rea SeS e CS10 Exposed sandy CS10 Exposed Rocky

ww.mrcmekong.org

Ava i | I n u n d a te d ? EZ Availability inundated rocky habitat in dry season

Rocky Habitat- o §9 ih /\'
fo - SO~ N

Dry Season

% of Baseline (F/
5]
3

8 8 8

228233883882 88828388¢88¢2¢8¢8
Dependanton HHHHHHHHHHH;;&;HH
Water level
. CS1l e (CS2 e CS3 e CS4 Ccs7 CS10 === Pre Ref
Erosion

High dry flow, low wet flow <1 Change in annual pattern but no net change
CS2 6 dry, 6 wet 6 Dry decreases, wet increases & net is slight
increase
CS3 A shortened wet season -4 Dec in erosion covers rock with sediment
CS4 Sediment supply at 75% 5 Increase in erosion increases exposure of rock
CS7 Extreme dry year -5 Lower water levels decrease availability
CS10 Sediment supply at 25% 20.6 Large increase in erosion exposes more rock

2/23/2016
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De pth Of 140 1 Depth of bedrock pools in dry season
Bedrock Pools
Dry Season

% of Baseline (FA1-Pak Beng)

Dependant on:
Erosion
Sediment timing
Water level

e Prelim Reference

- Characteristics %Change

High dry flow, low wet flow -7 Low wet reduces scour of pools
CS2 6 dry, 6 wet <-1 Large annual changes but no net change
CS3 A shortened wet season -5 Reduced erosion to scour pool
CS4 Sediment supply at 75% 5 Less sediment results in less deposition
CS7 Extreme dry year -8 Reduced erosion to scour pool
CS10 Sediment supply at 25% 12 Less sediment results in less deposition so

depth increases

Water Clarity

I\ * 2007
2006

30
& ——Power [2007)
20 3 Power [2006)

R*=07992
Lo -

* “»—

0 +
e BE5832783388583888838858
Transparency (Secchi, m) R EEEEEEEEEEEEEEEE R
FI3IAJAAAAIIIIIIIAIRRRIRIRRRRKNR

Dependant on:

Sediment Load ——css cs cs10
Grain-size T Prelm Reference
S Josaic Lo L seione
High dry flow, low wet No change to sediment loads
flow
CS2 6 dry, 6 wet 28 V. Large increase during dry seasons
CS3  Ashortened wet season 39 Increased duration of low sed conc.
CS4  Sediment supply at 75% 16 Red. Sediment increases clarity
CS7 Extreme dry year 54 Dry year has low sediment concentrations
CS10 Sediment supply at 25% 242 V. low sediment concentrations

2/23/2016
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Final comments =

* Calibration scenarios results are
consistent with physical processes &
Mekong characteristics

* Small changes each year
— Combine to create change

— Balance out in‘dynamic equilibrium’

* E.g. 6-dry, 6 wet have distinct annual signal but
create little change overall

* Final calibration after DSF results
available

www.mrcmekong.org
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