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*The spectral absorption coefficient, a
(A), is described in terms of the additive
contributions of water, particles, and
soluble material

» Spectrophotometric measurements of
processed samples to separate various
components of a (A)

*‘Required to interpret aquatic spectral
reflectance
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Sources of opertional optical remote sensing data

MODIS Data

Easily available at no cost
through various NASA online
archives

*Spatial resolution up to 1
km/250m (Red + NIR bands),
*Temporal resolution: global
coverage 1-2 days

*NIR band at 250m resolution
can be used to map sediment
conc. in surface waters

MERIS Data

Available at reproduction cost
only for scientific use via
Category-1 proposal

*Spatial resolution 300m in Full
Resolution Mode (all 15
channels)

*Temporal resolution: global
coverage 3 days

*NIR band at 300m resolution
can be used to map sediment
conc. in surface waters, various
bands can be used for
chlorophyll estimates

ETM+/TM/MSS Data

*No-charge Landsat 7 data
now available through USGS
*Spatial resolution 30m; 60m
for thermal and 15m for pan
bands

*Temporal resolution: global
coverage 16 days

*NIR bands at 30m resolution
can be used to map sediment
conc. in surface waters

I::> Frequent high cloud contamination is difficult for sediment and chi

estimates



Applications, the Amazon as a testbed
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Surface suspended sediment concentrations (mg/L) from MODIS for
lower Amazon: “Test of concept” calibration (L.A.K. Mertes, unpubl.
data, in memory), from dark blue (0)- to red (~250).



MODIS: Chlorophyll a distribution - from Parintins-Almeinirn)

Cegtember 2003
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Novo et al 2006. Seasonal changes in chlorophyll distributions in Amazon floodplain lakes derived from MODIS images. Limnology 7:153—-161



Cross-channel distribution of Surface Suspended

Sediments
Landsat TM images (spectral end-member mixing)

15 August 1988, 16.19-m stage 2 August 1989, 19.45-m stage

Mertes, L. A. K., M. O. Smith, and J. B. Adams. 1993. Estimating suspended sediment concentrations in surface waters of the Amazon
River wetlands from Landsat images. Remote Sensing of the Environment, 43: 281-301.



Detailed view of distribution of SSS along the right
bank near the Manacapuru XS, showing the rapid
decrease in sediment concentration across the main
channel-floodplain boundary
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Conceptual Model of water circulation in Curuai floodplain

1- Tapajos rivef. reach high level
2 — increase water level at east of
ICuruai floodplain I
3 = east-west flux begins
4 — at 720 ¢cm waterlevel, inputs
from igarapés (northern/western
borders) are dominants
5 — the system reach equilibrium
(May/June) .
6 = the water movement is driven by
natural barrier. '(two distinct regioné)
' Water Corﬁposition
Low and rising ( 2 e 3)
TSS (dominate)

High'and decline (1 e 4)

. I SSF+ELO (dom'mate)




Ramping-up Applications in the Mekong*
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* And certainly other groups
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Sediment Distribution in Sudace Walers, Mekang Delln, September & 2004
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Spatial distribution of turbidity in the Mekong delta

Turhidity [NTU] -
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Tonle Sap Jun 30 2007 MODIS 250m

Tonle sap 2007 June 30

Chrdun-302007

64.00

10.00

A. Subramanian, prelim. analysis
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Landsat 7 ETM+

Quatre Bras




Landsat 7 ETM+

Tonle Sap Lake

January 10 2002
Low sediment / July 11 2001

Low chloroph

Low productiv
o

High sediment input
<—— High chlorophyll

High productivit
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Wavelength (nm)



Surface continuous sensors (YSI)

«Continuous monitoring of pH, DO, turbidity,
and flourescence.

_ *Sediment concentrations correlated with
turbidity.

*Groundtruth for instrument images.

. +Can be tied in with ADCP profiles to get at

- total suspended load
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| Tonle Sa

0 20 40 60 80 100 120 120 . . . . ‘ .
Turbidity (NTU) 195 196 197 198 199 200 201
Day 2008

Recommendation: put YSI on Siem Reap tower
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“VIC/HP” Mekong Flow (m3/s): 1979-2000
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(Sub-Grid) Sediment Generation
DHSVM 3.0 Hydrology-Sediment Model
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Doten et al. 2006. A spatially distributed model fordynamic prediction of sediemnt eroision and transport in mountainous forested
watersheds. WRR 42
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B 5vermin WLt 44 m (amsl) 2200 km2

[0 vermin WL 3m - 2,000 kma2
I s min WL 8m 3,200 km2
[ fwer max WL, 88T m (amsl) 8 3260 km2

wrewe s
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e Sap Lake WL change, impact on lake area (ﬁ\l
d LA

Awrmin WL+ 18m: 2700 km 2

Flugd duration difference in 1997

1-D Models

e.g. Tonle Sap EIA
123D Model (WUP-FIN)



Evaluation of means to extend base systematic
point sampling for spatialltemporal patterns

B -
B YyL (¥ 4 %
= m\
— N o . B
Cputs 8 A -~
% - — ¥
4 A g
£i= > -
ﬂ: - N 5 -

* Optical remote sensing for in-river and Tonle Sap
(surface) sediments and chlorophyll. Work to do, but

looks very promising
H W — T e e T N AN

* Continuous remote samplers — useful means to

m * augment surface measurements, key remote
sensing, and co-occurrence “blology”
* Feeding coupled hydrology/sedlment transport
models

Next steps, relative to MRE.|
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