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Lake Izabal settings

Guatemala, Central AmericaGuatemala, Central America
Caribbean coastal zoneCaribbean coastal zone

Lake surface: 679 KmLake surface: 679 Km22

Mean depth: 12 mMean depth: 12 m



Data sets

Gauge station
daily dataset

(25 km from the track 
segment)

23 km-long ENVISAT 
descending ground 

track segment

Time series: three years (2004-2006)



Processing

Retracking algorithm: IceRetracking algorithm: Ice--11

RangeRange OceanOcean, Ice, Ice--1, Ice1, Ice--2, Sea Ice2, Sea Ice
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Geophysical correctionsGeophysical corrections

•• Dry troposphere (Model)Dry troposphere (Model)
•• Wet troposphere (Model)Wet troposphere (Model)
•• Ionospheric correction (DORIS)Ionospheric correction (DORIS)
•• Solid earth tide (Model)Solid earth tide (Model)
•• Pole tide (Model)Pole tide (Model)



Comparison with inComparison with in--situ situ 
MeasurementsMeasurements

0.2

0.7

1.2

1.7

2.2
20

04
01

17

20
04

03
27

20
04

06
05

20
04

08
14

20
04

10
23

20
05

01
01

20
05

03
12

20
05

05
21

20
05

07
30

20
05

10
08

20
05

12
17

20
06

02
25

20
06

05
06

20
06

07
15

20
06

09
23

20
06

12
02

Date (year, month, day)

La
ke

 L
ev

el
 H

ei
gh

t (
m

)

RA-2 derived in-situ measuredy = 0.5274x + 0.0535
R2 = 0.9988

0

5

10

15

20

25

0 5 10 15 20 25 30 35 40

Cumulated values RA-2

C
um

ul
at

ed
 v

al
ue

s 
in

-s
itu



0

0.5

1

1.5

2

2.5

La
ke

 L
ev

el
 R

A
-2

 (m
)1

0

0.5

1

1.5

2

20
04

01
02

20
04

02
06

20
04

03
12

20
04

04
16

20
04

05
21

20
04

06
25

20
04

07
30

20
04

09
03

20
04

10
08

20
04

11
12

20
04

12
17

20
05

01
21

20
05

02
25

20
05

04
01

20
05

05
06

20
05

06
10

20
05

07
15

20
05

08
19

20
05

09
23

20
05

10
28

20
05

12
02

20
06

01
06

20
06

02
10

20
06

03
17

20
06

04
21

20
06

05
26

20
06

06
30

20
06

08
04

20
06

09
08

20
06

10
13

20
06

11
17

Date

La
ke

 L
ev

el
 in

-s
itu

 (m
)

RA-2 timescale sensitivity



Seasonal fluctuationsSeasonal fluctuations
Fitted curves with LOWESS
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Available information for Available information for 
Water InputsWater Inputs



ClimateClimate--drivendriven HydrologicHydrologic
ModelModel: HYDROTREND 3.0: HYDROTREND 3.0
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ModelModel ValidationValidation
Polochic River water discharge (1987-1993)
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RelationshipsRelationships: : ClimateClimate, , waterwater
inputinput, , lakelake levellevel..
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From tributaries discharge to
lake level variations
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ConclusionsConclusions
•• RARA--2 2 isis highlyhighly accurateaccurate in in monitoringmonitoring

Lake Izabal Lake Izabal relativerelative levellevel variationsvariations
•• LevelLevel variationsvariations are are drivendriven by by climateclimate

cyclecycle ofof rainyrainy andand drydry seasonsseasons
•• HYDROTREND HYDROTREND isis ableable toto predictpredict andand

monitor monitor thethe PolochicPolochic waterwater dischargedischarge
•• CombinationCombination ofof remote remote sensingsensing andand

numericalnumerical modelsmodels couldcould be be usedused in in 
studyingstudying Lake Izabal Lake Izabal waterwater storagestorage andand
interchangeinterchange



WorkWork toto dodo……

• Innundated area variations from ASAR
• Hydrologic factors forcing water discharge: 

soils, land use, geology, etc.
• Relationships with the Caribbean Sea 

level variations



Thank you!!!


