Evaluation and updates of ESA-CCI global land cover map
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Aims given from EUMETNET

* According to the proposal supported by EUMETNET, the project should include 06.09.2022

Slide 2
— (i) gather and document reports on identified deficiencies and suggested corrections from all C-SRNWP

institutes,

— (ii) prepare and, with certain intervals, release corrected versions of the ESA-CCI land cover (LC) product
which can be downloaded by the C-SRNWP partners, and

— (iii) share the documentation and updated product with C3S so that their new releases can benefit from the
work.




Current quality, missing information and errors

Overall quality is good with 300m spatial resolution __________ “ 00092022
Example of Nantes in France Wi a7 & ——tl Find,
— No classification for sea water

— Urban areas just one class
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Current quality, missing information and errors
e QOverall quality is good with 300m spatial resolution I —— 00
Example of Nantes in France
— No classification for sea water
— Urban areas just one class
— Water bodies sometimes too small
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Motivation

* To understand what meteorologists need for the NWP

— Survey with all C-SRNWP surface members

e FEight colleagues take part

Meteo France

Met Ireland
Metoffice UK

CMCC Italy

DWD Germany

OMSZ Hungary
ARSO Slovenia

CHMI Czech Republic

* Only 1 out of 8 use the land cover map

Do you already apply the ESA-CCI land cover product in your consortia?

8 responses

@ Yes
® No

06.09.2022
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Survey with all ACCORD members

But they would use it if:
— The water mask is better,
— A distinction between fresh and salt water

— Urban areas should have more than one class

Do you already apply the ESA-CCI land cover product in your consortia?

8 responses

® Yes
® No

Y

Are you going to do it?
7 responses

Yes

No

5 (71.4%)

2 (28.6%)

06.09.2022
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Members need

Aide legend, hide header
Tree cover, mixed leaf type
(broadleaved and
needleleaved)

I Masaic T and shrub (=50%) /
herbaceous cover (<50%)
Mosaic herbaceous cover
(=50%) / T and shrub {<50%)

B shrubland
B - shrubland evergreen
B - shrubland deciduous

[ ] Grassland

[ Lichens and mosses

[ Sparse vegetation (tree,
shrub, herbaceous cover)
(< 15%)

[ ]-sparse tree (<15%)

|- sparse shrub (<15%)

[ -Sparse herbaceous cover
(<15%)
Tree cover, flooded, fresh or
brakish water

B Tree cover, flooded, saline
watar
Shrub or herbaceous cover,
flooded, freshfsaline/brakish
watar

B Urban areas

[ ]eare areas

[ ]- consolidated bare areas

[ ]-unconsolidated bare areas

B \vater bodies

[ ] rermanent snow and ice

I o o

Long= aj]' 16862, Lat=50.72999

Documentation

@ Product User Guide v2
@ Quick User Guide for Maps v2.0.7

@ Quick user guide Land Surface
Seasonality products

@ Legend for LC Map v2.0.7

B Preview LC Map v2.0.7 for Tear
2015

Distinction between fresh water and salt water
Urban areas should have more than one class

Land Cover Map 2020 | Plant Functional Type Maps 2010 | MERIS surface reflectance | Water Bodies | Land Surface Seasonality bide | User tool
i1 - - -

Greenness seasonality (NDVI)
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Finding a reference water mask

Several products exists as e.g.

MODIS land water mask = latest from 2015
Copernicus water mask = spatial extent only -62 till 80° latitude

06.09.2022
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Finding a reference water mask

Several products exists as e.g.
— MODIS land water mask = latest from 2015
— Copernicus water mask = spatial extent only -62 till 80° latitude

Maybe Open Street Map could be the answer as it
— has global coverage,
— high spatial resolution (polygons), and
— crowd sourced layers

06.09.2022
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Finding a reference water mask

* Several products exists as e.g. 06.09.2022
— MODIS land water mask = latest from 2015
— Copernicus water mask = spatial extent only -62 till 80° latitude

* Maybe Open Street Map could be the answer as it o
— has global coverage, b e
— high spatial resolution (polygons), and M =g
— crowd sourced layers J e

358N{

* Global Hydrology and Water Resources Engineering institute
(University of Tokyo)

— Github repository to create own global water mask
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* Use of a majority algorithm to create a 300m water mask
— with salt and fresh water distinction
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Open Street Map as reference?

* Bretagne/Normandy as example with classes of 06.09.2022
— Land (209)

— Water bodies (210)
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Open Street Map as reference?

Bretagne/Normandy as example with classes of 06.09.2022
— Land (209)
— Water bodies (210)

New class of saltwater (211)
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Open Street Map as reference?

Example zoom in the area of Caen,
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Open Street Map as reference?

* Keep in mind that ESA-CCI LC map should updated globally 06.09.2022

Slide 15
» Climate change effects the environment quicker than we think
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Open Street Map as reference?

* Keep in mind that ESA-CCI LC map should updated globally 06.09.2022

Slide 16
 Climate change effects the environment quicker than we think

Lake Chad 1972 / 2007
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Open Street Map as reference?

* Keep in mind that ESA-CCI LC map should updated globally 002
» Climate change effects the environment quicker than we think
» Desert and sub-tropical areas are most effected
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Open Street Map as reference?

Same area but for Open Street Map
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Open Street Map as reference?

06.09.2022
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e C(lear answer
— NO!

* Only as sea mask
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GlobalLand30 - National Geomatics Center of China

e 30m resolution 06.09.2022
— TM5 ETM+, and OLI multispectral images of Landsat
— HJ-1 (China Environment Satellite) and the 16-meter resolution GF-1 (China High Resolution Satellite)
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BRI imagery ©2022 Landsat / Copernicus, Data SI0, NOAA, U.S. Navy, NGA, GEBCO, Imagery €2022 TerraMetrics, Map data ©2022 Google




GlobalLand30 - National Geomatics Center of China

* 30m resolution 06.09.2022
) ) Slide 21
— TM5 ETM+, and OLI multispectral images of Landsat
— HJ-1 (China Environment Satellite) and the 16-meter resolution GF-1 (China High Resolution Satellite)
— Released in 2020
: <2 fI@. ZAMG
Googlef “ 4 : " i;:«'.’::::":;:ln?.;
BN imagery ©2022 Landsat / Copernicus, Data SI0,NOAA, USS. Na\;y', NGA, GEBCO, Imagery €2022 TerraMetrics, Map data ©2022 Google Geodynomik




Complete water correction

Use Open Street Map for Ocean (salt water - classified as 211)
— (Small) Islands are better covered (due to polygons)

GlobalLand30 for fresh water correction
— Recently generated
— Very high spatial resolution (30m)

06.09.2022
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Complete water correction

« Use Open Street Map for Ocean (salt water - classified as 211) 06.09.202

— (Small) Islands are better covered (due to polygons) Y
* GlobalLand30 for fresh water correction

— Recently generated 5320

— Very high spatial
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Local Climate Zones (LCZ

* Global map with 100m resolution (published March 2022 by Demuzere et al.)

* Only urban area classes (1 till 10) are used
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Land cover types

wooded landscape of deciduous and/or
en trees, Land cover mostly pervious (fow

plants). Zone function is natural forest

cultivation, or urban park.

Open arrangement of bushes, shrubs, and short,

3 woody trees. Land cover mostly pervious (bare.

soil or sand). Zone function is natural scrubland
or agriculture.

Featureless landscape of grass or herbaceous

Bare rock or paved

G/I

Featureless landscape of soil or sand cover. Few
or no trees or plants. Zone function is natural
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VARIABLE LAND COVER PROPERTIES
Variable o ephemeral land cover properties that change significantly with
synoptic weather patterns, agricultural practices, and/or seasonal cycies

b.bare trees

5. snow cover

d.dry ground

w. wet ground

Leafless deciduous trees (e.g, winter). Increased
sky view factor. Reduced albedo.

‘Snow cover >10 ¢m in depth. Low admittance.
High albedo.

Parched soil. Low admittance. Large Bowen ratio
Increased albedo.

‘Waterlogged soil. High admittance. Small Bowen
ratio. Reduced albedo.
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Local Climate Zones (LCZ

Global map with 100m resolution (published March 2022 by Demuzere et al.)
Only urban area classes (1 till 10) are used

06.09.2022
Slide 25

Built\ypes Land cover types
i! l I
omp o wooded landscape of deciduous and/or
5 en trees. Land cover mosty pervious (low
i B plants). Zone function s natural fores
# cultivation, or urban park.
I . - ' Bush, scrub Open arrangement of bushe rubs, and short,
) o 5 woody trees. Land cover mostly pervious (bare
} pa ™t ¢ soil o sand). Zone function is natural scrubland
: or agriculture.
124 - op ( Low plants
=ehma il A pen ! Featureless landscape of grass or herbaceous
f fildende) : % < plants/crops. Few or no trees. Zone function s
heidt = 4 Sloa natural grassland, agriculture, or urban park.
e = M Ror i Op d o P Bare rock or paved
. it Bert eim ’ bund of pervio d co’ o
fid Sttty eh ool Featureless landscape of soil o sand cover. Few
meiaex o pivdourd cove or no trees or plants. Zone function i natural
[ plants, scattered trees). Wood, [fick, stone, tile, Pl
E Jannenbusch
= - Dense mix of single-story buildfifgs. Few or no i E
e, open water bodis such as 5
o e i or small bodies such a5 rivers, reservoirs,
Lightweight construction matdlials (¢.g., wood, 2P lagoors
rar et thateh, corrugated metal).
P ot (e VARIABLE LAND COVER PROPERTIES
o ot (Open airangement of larp= Qiwtise Extciogs (1= _ i i
i : =) I= gy S ) Varisble or ephemeral land cover properties that change significantly with
‘ J ER Rl (e synoptic weather patterns, agricultura] practices, andfor seasona] cycks.
’ w LR construction materials. ¥
- b \ ) b.baretrees Leafless deciduous trees (¢.g,, winter). Increased
- = ~ - ‘sky view factor. Reduced albedo.
Fdectingove Let ‘ psenich N 1.7 sparsely built
- Sparse arrangement of ihall or medium-sized 5. snow cover Snow cover >10 cm in depth. Low admittance.
o ‘buildings in a natural sgiting. Abundance of High albedo.
r pervious land cover (g plants, scattered trees).
=2 . d. dry ground Parched soil. Low admittance. Large Bowen ratio,
Bro erg 8 Increased albedo.

‘Waterlogged soil. High admittance. Small Bowen
ratio. Reduced albedo.

w. wet ground

WuDAPT

~2ZAMG

Zentrofonstalt fie
Me vlogle und
Geodynamik




Implement LCZ into ESA-CCI - Example of Cologne and Bonn

* Only urban classes which are pre-defined in ESA-CCI 0800020
— Cells where ESA-CCI has urban classified, but LCZ not
— = Class 6 (most common in suburban or rural areas)
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Implement LCZ into ESA-CCI - Example of Cologne and Bonn

* Only urban classes which are pre-defined in ESA-CCI 06002000
— Cells where ESA-CCI has urban classified, but LCZ not
— = Class 6 (most common in suburban or rural areas)




Implement LCZ into ESA-CCI - Example of Nantes

06.09.2022
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First global corrected ESA-CCI land cover map
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« Example for middle Europe 06.09.2022
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First global corrected ESA-CCI land cover map

» Example of Saint-Nazaire, France 06.09.2022
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e River mouths and their end
defined by Open Street Map




First global corrected ESA-CCI land cover map

» Example of Saint-Nazaire, France 06.09.2022
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e River mouths and their end
defined by Open Street Map




First global corrected ESA-CCI land cover map

» Example of Cologne and Bonn, Germany 06.09.2022
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First corrected ESA-CCI land cover map

« Example of Nantes, France 06.09.2022
1ae




Summary and Outlook

Overall quality of the ESA-CCI land cover map is good...
— ..but should be modified for several NWP needs

Here, we use the Open Street Map, GlobalLand30 (China) and Local Climate Zones to modify
— The distinction between salt and fresh water
— Update rivers and lakes (rapid climate change influence)
— Use 10 classes (LCZ pre-defined) for urban areas instead of 1

Create a web basis where C-SRNWP members can issue wrong classifications
— Those will be corrected as soon as possible

Use it as reference to correct past ESA-CCI land cover maps (since 1992)?

06.09.2022
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Thank you for your attention!

Sandro Oswald

Urban climate modeling

Section Prediction models

Department Data, Methods, Models
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8053 Graz, KlusemannstralRe 21
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