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ObjectivesObjectives

To use PALSAR to make a current census of the To use PALSAR to make a current census of the 
worldworld’’s lakes and reservoirs and map their size s lakes and reservoirs and map their size 
and spatial distribution: a Global Lake Censusand spatial distribution: a Global Lake Census
Calibrate the census to Calibrate the census to limnologicallimnological Carbon Carbon 
fluxesfluxes
Establish the baseline for monitoring changes to Establish the baseline for monitoring changes to 
lakes globallylakes globally



State of KnowledgeState of Knowledge

Carbon accumulated in lake sediments is an important  
but poorly studied sink for atmospheric CO2 – maybe 
70 Tg/yr
Accumulate C 50 faster than coastal oceans and 
sequester perhaps 25% as much as oceans (Einselle et 
al. 2001); reservoirs even more.
Source of C in lakes not well known – depends on lake 
type and ecosystem
Sources of CH4
C balance in lakes is fragile – climate change sensitive



Global distribution of lakesGlobal distribution of lakes

Most recent by Most recent by MaybeckMaybeck, 1995, based on other, 1995, based on other’’s s 
but particularly but particularly HerdendorfHerdendorf’’ss 1985 classification 1985 classification 
of lakes >500 kmof lakes >500 km22 (76 types)(76 types)
Extrapolated downsize using local surveys.Extrapolated downsize using local surveys.
Of the 133 M kmOf the 133 M km22 of of unglaciatedunglaciated land surface, land surface, 
58 M has some data on lake distribution58 M has some data on lake distribution
Distribution for the remainder was extrapolated Distribution for the remainder was extrapolated 
based on climate zonesbased on climate zones



Global Distribution of LakesGlobal Distribution of Lakes
CanadaCanada
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Power law for lakesPower law for lakes
log DL = mlogA0 +b
DL = lake density; A0 = lake area
When m<-1 then small lakes occupy more area
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C accumulation in lakesC accumulation in lakes
Smaller lakes accumulate more C (data from Smaller lakes accumulate more C (data from 
PajunenPajunen, 2000), 2000)
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Calibrating lakes and CCalibrating lakes and C

Smaller lakes accumulate C fasterSmaller lakes accumulate C faster
Many small lakes are a better sink than a few Many small lakes are a better sink than a few 
large ones. large ones. ieie. SMALL LAKES ARE . SMALL LAKES ARE 
IMPORTANT FOR C UPTAKEIMPORTANT FOR C UPTAKE
Many other factors that are related to ecosystem Many other factors that are related to ecosystem 
setting control C in lakes setting control C in lakes –– topography, topography, 
hydrology, geology, temperaturehydrology, geology, temperature……
More research is requiredMore research is required



West Coast CoresWest Coast Cores



Long and short coringLong and short coring
14C dating 210Pb dating; pollen dating



Sources and reactivity of CSources and reactivity of C
0

2000

4000

6000

8000

10000

12000

14000
0 5 10 15 20

%Org C & C:N ratio

A
ge

 in
 y

ea
rs

Org C, BDW
Org C, BDE
C:N, BDW
C:N, BDE

0

2000

4000

6000

8000

10000

12000

14000
-40 -30 -20 -10 0

δ13CPDB

A
ge

 in
 y

ea
rs BDW

BDE

Underlying
glacial clay

Younger
Dryas



0.003

0.004

0.005

0.009

0.006

0.007

0.008

2.25

3.00

3.75

6.75

4.50

5.25

6.00

TW
T

T 
(s

ec
on

ds
)

0
metres

20

D
epth (m

eters)

Post-glacial sediments

Seismic reflection profile



SubottomSubottom Acoustic Profiling Acoustic Profiling ––
Sediment Thickness (Sediment Thickness (isopacsisopacs))
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Methane ProductionMethane Production
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Calibrating SAR and C in lakesCalibrating SAR and C in lakes

Soft

Hard

Brackish

R= RadarsatS1, G=RdarsatS7, B=JERS-1



Relevance to ALOSRelevance to ALOS

Currently no robust lake inventory existsCurrently no robust lake inventory exists
None from a single None from a single datasourcedatasource
Optical imagery options are limited for single Optical imagery options are limited for single 
season season mozaicsmozaics
SAR excellent at separating open waterSAR excellent at separating open water
LL--band optimal for eliminating small emergent band optimal for eliminating small emergent 
vegetation vegetation –– important for small lakes.important for small lakes.



Prototype AreasPrototype Areas

Prototype area 1

Prototype area 2
Prototype area 3



Planned Output ProductsPlanned Output Products

End of Year 3: End of Year 3: 
Maps of lake Maps of lake distriutiondistriution, area, and number for target areas. , area, and number for target areas. 
Product methodology and validation reportProduct methodology and validation report
Estimates of regional C accumulation based on lake class Estimates of regional C accumulation based on lake class 
distributiondistribution

Prospects for Years 4Prospects for Years 4--6 (assuming agreement extension) 6 (assuming agreement extension) 
Extension to global coverage Extension to global coverage 
Rates of carbon accumulation for lakes regionally and globally Rates of carbon accumulation for lakes regionally and globally 
1010--year Lake change map for year Lake change map for PantanalPantanal and and BorelaBorela Biome and Biome and 
possibly other areas depending on JERSpossibly other areas depending on JERS--1 availability 1 availability 



Pilot AreasPilot Areas



Brazilian Brazilian PantanalPantanal
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Resolution IssuesResolution Issues
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Areas change at different  resolutionAreas change at different  resolution

Worse for small lakesWorse for small lakes
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CanadaCanada



Great Bear Lake, NWT, CanadaGreat Bear Lake, NWT, Canada



Great Bear Lake, NWT, CanadaGreat Bear Lake, NWT, Canada
Simple classification 500m resolution JERS-1 
Mosaic 



Central SaskatchewanCentral Saskatchewan



Central Saskatchewan, CanadaCentral Saskatchewan, Canada
JERS-1 Mosaic 500m resolution
Errors in non-shield areas



Southern AfricaSouthern Africa



Great Rift Valley, East AfricaGreat Rift Valley, East Africa



Great Rift Valley, East AfricaGreat Rift Valley, East Africa
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