10

Supplementary
Plant phenology evaluation of CRESCENDO land surface models.
Part II: Trough, peak, and amplitude of growing season.

Daniele Peano!, Deborah Hemming?, Christine Delire®, Yuanchao Fan*®, Hanna Lee*®,
Stefano Materia’, Julia E.M.S. Nabel®®, Taejin Park!®!!, David Wiarlind'?, Andy Wiltshire*!?, and
Sonke Zaehle’

!CMCC Foundation - Euro-Mediterranean Center on Climate Change, Italy, Bologna.

2Met Office Hadley Centre, Exeter, UK

3Centre National de Recherches Meétéorologiques, UMR3589, Université de Toulouse/Météo-France/CNRS, Toulouse, France
“NORCE Norwegian Research Centre AS, Bjerknes Centre for Climate Research, Bergen, Norway

SInstitute of Environment and Ecology, Tsinghua Shenzhen International Graduate School, Tsinghua University, China
®Department of Biology, NTNU Norwegian University of Science and Technology, Trondheim, Norway

"Barcelona Supercomputing Center, Spain, Barcelona

8Max Planck Institute for Meteorology, Hamburg, Germany

9Max Planck Institute for Biogeochemistry, Jena, Germany

I0ONASA Ames Research Centre, CA, USA

"1Bay Area Environmental Research Institute, CA, USA

2Department of Physical Geography and Ecosystem Science, Lund University, Lund, Sweden

3Department of Geography, University of Exeter, Exeter, UK

Correspondence: Deborah Hemming (debbie.hemming @ metoffice.gov.uk)
This document contains:
— Comparison of monthly Minimum Leaf Area Index among Satellite products (Figure S1);
— Comparison of monthly Minimum Leaf Area Index among Satellite products (Figure S2);

— Difference in minimum Leaf Area Index (LAI) between Copernicus Global Land Service (CGLS) and Models (Figure
S3);

— Difference in maximum Leaf Area Index (LAI) between Copernicus Global Land Service (CGLS) and Models (Figure
S4);

— Comparison in the Leaf Area Index (LAI) peak timings between satellite products and land surface models for each

biome retrieved from ESA-CCI land cover product (Figure S5);

— Comparison in the Leaf Area Index (LAI) trough timings between satellite products and land surface models for each

biome retrieved from ESA-CCI land cover product (Figure S6);

— Comparison in the Leaf Area Index (LAI) seasonal amplitude between satellite products and land surface models for

each biome retrieved from ESA-CCI land cover product (Figure S7).
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Figure S1. Comparison of monthly Minimum Leaf Area Index (Min LAI, in m%/m?) among Satellite products, a) Min LAI for the Copernicus
Global Land Service data (CGLS) and the differences in Min LAI between b) MODIS and CGLS, and ¢) LAI3g and CGLS. Note that LAT
data are available from 56°S to 72°N, which is the range covered by CGLS.
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Figure S2. As for Figure S1 but for Maximum Leaf Area Index (Max LAI).
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Figure S3. Difference in minimum Leaf Area Index (LAI) between Copernicus Global Land Service (CGLS) and a) Multi Model Mean
(MME); b) CLM4.5; ¢) CLM5.0; d) JULES; e) JISBACH; f) LPJ-GUESS; g) ORCHIDEE; h) ISBA-CTRIP. Note that LAI data are available
from 56°S to 72°N, which is the range covered by CGLS.



90N 90N
60N 60N
30N 30N
0 - 0 -
30S - 30S -
605 T T T T T T T T T 605 T T T T T T T T T
180 150W 120W 90w 60W 30W 0 30E 60E 90E 120E 150E 180 180 150W 120W 90w 60W 30w 0 30E 60E 90E 120E 150E 180
90N 90N 1 1 1 1 1 1 1 1 1 1 1 L
j VA %0 qu,
60N = 60N = 2 > o
30N 5 30N 5
0 - 0 -
305 305
608 608 L} L} L} L} L} L} L} L} L}
180 150W  120W  90W  60W  30W 0  30E  60E  90E  120E  150E 180 180 150W  120W  9W  60W  30W 0  30E  60E  90E  120E  150E 180
90N 1 1 h 1 1 L oon 1 1 1 1 1 N 1 1 N 1 1
I - —— -
> N 2
60N = “f - 60N
30N = = 30N =
0 - T
305 - 305
608 T T T T T T T T T 608 T T T T T T T T T
180 150W 120W oW 60W 30w 0 30E 60E 90E 120E 150E 180 180 150W 120W oW 60W 30w 0 30E 60E 90E 120E 150E 180
90N 1 1 1 N 1 1 90N N 1 1 1 1 1 f
= = — — o= — =
% ) e S N~ S
A A = ‘4’“
30N = 30N -
0 - 0 -
30S = 30S =
608 T T T T T T T T T T T 608 T T T T T T T T T T T T
180 150W 120W oW B0W 30w 0 30E 60E 90E 120E 150E 180 180 150W 120W 90w B0W 30W 0 30E 60E 90E 120E 150E 180

e/

Figure S4. As for Figure S3 but for Maximum Leaf Area Index (LAI).
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Figure S5. (a) Global distribution of the main land cover types for the 2000-2011 period based on ESA CCI data (Li et al., 2018). Comparison
in the Leaf Area Index (LAI) peak timings between satellite products (CGLS, red; MODIS, green; LAI3g, blue) and land surface models
(LSMs: MME, black; CLM4.5, dust; CLM5.0, cyan; JSBACH, dark red; JULES, pink; LPJ-GUESS, dark green; ORCHIDEE, purple; ISBA-
CTRIP, dark yellow) in (b) needle-leaf evergreen tree (NET) in the Northern Hemisphere (NH); (c) needle-leaf deciduous tree (NDT) in the
NH; broadleaf evergreen tree (BET) in the (d) NH and (i) SH; broadleaf deciduous tree (BDT) in the (¢) NH and (j) SH; broadleaf deciduous
shrub (BDS) in the (f) NH and (k) SH; grass-covered areas (Grass) in the (g) NH and (1) SH; and crop-covered areas (Crop) in the (h) NH and
SH (m). Note that no area is dominated by broadleaf evergreen shrub (BES), needle-leaf evergreen shrub (NES), or needle-leaf deciduous
shrub (NDS) biome. The boxplots represent the median, 25/75th percentile, and 10/90th percentile of the distribution of grid points belonging
to each biome illustrated in panel (a). Each panel shows in parentheses the percentage of global vegetated area covered by each biome. Note

that the y axis is different in the NH and SH panels, but in both cases the summer season is central along the axis.
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Figure S6. As Figure S5 but for Leaf Area Index (LAI) trough t
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Figure S7. As Figure S5 but for Leaf Area Index (LAI) Seasonal Amplitu
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