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Bled lake, Slovenia



Ohrid lake,

Backg rou n d Balkan Mountains

m For lakes, with water surface area = 0.002 km?2, that are
not situated in Greenland and Antarctica:
the total area of lakes is 4.0% of the Earth's surface;
the total number of lakes is 117 million;
the vast majority of lakes are freshwater — vital resource.

m In the atmospheric modeling for parameterization of
lakes the external parameters of lakes are needed —

depth . (Effect of lakes is handled in NWP and climate models through parameterization)

m Accuracy, reliability of depth data — not critical,
global coverage — essential for the atmospheric
modeling applications
(no direct measurements — rough estimates).



Version of Year of Notes
GLDB issue

History of GLDB |2

indirect estimates of the mean lake
depth from the geological origin for
boreal zone
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m global map — ecosystem dataset iR 2 oaETe &
ECOCLIMAPZ;

m bathymetry data for 36 large lakes from
ETOPO1 and digitized navigation and
topographic maps.
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GLDBV1

m The individual lake list consist of = 13’000 lakes.

m The global gridded lake depth data set includes
information about real lake depths and “default” lake
depth.

m The additional global gridded data set containing coded
information about sources of data was made.

m Only data on freshwater lakes are processed (data on
saline lakes are skipped).

m The “default” lake depth is set to the value of 10 m.
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Mapping method

m Automatic ( X~
— for mapping the mean depth data for individual lakes \ ' ,—r Y

m Probabilistic N
— it is assumed that all data sources have random errors

m For lakes with no information,
the "default” depth is used

GLDBv1 — 10 m, in later versions — main subject of study

m Result

— global lake depth data set with the resolution of 30"
(approximately 1 km)
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GLDBvV2

m The individual lake list from GLDBv1 was increased by = 500
lakes.

m The global gridded lake depth data set from GLDBv1 was completed
with indirect estimates of the mean lake depth from the
geological origin for boreal zone (we allocated 141 regions with
homogeneous geological origin of lakes).

m The analytical equations approximating statistical dependencies
distributions of the mean lake depth for different climate zones
depending on the lake area were introduced.

m T[he additional global gridded data set containing coded information
about sources of data was updated.

m Only data on freshwater lakes are processed (data on saline lakes
are skipped).

m The “default” lake depth is set to the value of 10 m.



Algorithm combines lake
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Geological approach  iimston. for soreai zone -

141, for non-boreal — 233

according to the depth estimation of uninspected freshwater lakes _ _
regions were outlined.

m \Water bodies of the same origin and
the same age should have a similar
size

m To find the typical lake depth for
allocated regions were used:
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(building histograms, special filter) :m*" 4
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Verification of geological approach

against new lake depths observations

Error — difference between depth of the lake
from GLDBv1 and GLDBvVZ2, and actual depth

Error distribution

GLDBv2 | GLDBvV1
BIAS 2.64 5.36
RMSE 3.97 6.13

New data for 353
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GLDBvV3

m The individual lake list from GLDBv1 was increased by = 1’500 lakes.

m The global gridded lake depth data set from GLDBv1 was completed with
indirect estimates of the mean lake depth from the geological origin for
the whole world (we additionally allocated 233 regions with homogeneous
geological origin of lakes).

m The analytical equations approximating statistical dependencies
distributions of the mean lake depth for different climate zones depending
on the lake area were updated.

m The additional global gridded data set containing coded information about
sources of data was updated.

m All data (on fresh-water and saline lakes) are processed.

m The “default” depth for fresh-water lakes and saline lakes is different —
“default” fresh-water lake depth is set to the value of 10 m and the
“default” saline lake depth is set to the value of 5 m.

m  \Were introduced: list of artificial (man-made) lakes and reservoirs with
unknown depths — the “default” depth value of 10 m; list of crater and
caldera lakes — the “default” depth value of 50 m.



Problem with rivers: Lena
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13 rivers with

Problem with river: Yenisel jeaes

marked as lakes
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Comparison of GLDBv2 and GLDBVa3:
GLDBvV2 - surroundings of lake Victoria
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Comparison of GLDBv2 and GLDBVa3:
GLDBv3 - surroundings of lake Victoria
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Comparison of GLDBv2 and GLDBVa3:
GLDBv2 — Algeria, Tunisia
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Comparison of GLDBv2 and GLDBVa3:
GLDBv3 — Algeria, Tunisia
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Comparison of GLDBv2 and GLDBVa3:
GLDBvV2 — South Africa
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Comparison of GLDBv2 and GLDBVa3:
GLDBv3 — South Africa
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Comparison of GLDBv2 and GLDBVa3:
GLDBvV2 — Tasmania
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Comparison of GLDBv2 and GLDBVa3:
GLDBv3 — Tasmania
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Comparison of GLDBv2 and GLDBVa3:

GLDBvVv2 — Argentina
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Comparison of GLDBv2 and GLDBVa3:
GLDBv3 — Argentina
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Conclusions & Future plans

m \Work on adaptation GLDB to the much

higher resolution land cover map
(GLOBCOVER) is in progress.

m Constant update of the GLDB with mean
depth data for individual lakes.

m Adding bathymetry data for large lakes.
m Adding data for reservoirs and salt lakes.



Algueva reservoir. GLDBv2

mean depth = 12.6 meters; surface area = 250.0 km?
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Algueva reservoir. GLDBv3

mean depth = 12.6 meters; surface area = 250.0 km?
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Algueva reservoir. GlobCover2009

mean depth = 12.6 meters; surface area = 250.0 km?
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Thank you for your
attention! Questions?







