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Figure S1. Temporal variations of NDVI bias% in EBF for (a) the GIMMS NDVI3g product and (b) the
PKU GIMMS NDVI product. The black dash line represents the interannual trend extracted by the EEMD
method. Values from different NOAA satellite missions are distinguished with colors. The figure illustrates
that the effects of NOAA satellite orbital drift and AVHRR sensor degradation were efficiently removed in

the PKU GIMMS NDVI product.
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Figure S2. Annual LAI averages from the Reprocessed MODIS LAI product (version 6) for different

vegetation biome types. The vegetation biome types use the third classification scheme in the MODIS

Land-Cover Type product (MCD12Q1, version 6) (see section 2.4). GLO represents the global vegetation

biome. This figure demonstrates unexpected low LAI values for evergreen broadleaf forests (EBF) between

2000 and 2003.
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Figure S3. The global land cover map derived from the MODIS Land-Cover Type product (MCD12Q1,

version 6). The third classification scheme in MCD12Q1 was adopted. Each grid (1/12°) in the map was
labeled as the most frequent land cover type between 2001 and 2019.



(a) GIMMS LAl4g [DNF]
T T T

40.0 1
30.0 — —
T
N
< 200 — _
8
g 100 — l -
° ! | — |
< ‘\ \
$ : |
@ -10.0 — -
b
$ 200 — =
a
-30.0 — -
‘ | | ‘—NOAA‘Q —NO‘AA 11 ] NOAA 14 ‘—NOAA 16 —r‘mAA 17 ‘—NOAA?B —N?AA 19 | | ‘
-40.0
1985 1987 1989 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013 2015
Year
(b) GIMMS LAI3g [DNF]
[
30.0 — —
<
=
< 200 — _
E o |
EOO‘—— . ! - S~ =) - YO - ,,u,, ,,,,,
2 = ’— 1 |! ~SE VV xdd =
] 4 -
@ 100 — v
b
3 200 — -
a
30.0 — u
‘ | | ‘—NOAA‘Q —NO{\AH ] NOAA 14 ‘—NOAA16 —r‘wAAn ‘—NOAA‘w —N?AA19 | |
-40.0
1985 1987 1989 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013 2015
Year
(c) GLASS LAl [DNF]
4007 T T T T
30.0 — -
3
< 200 — ‘ ; =
4
‘5 100 _ W
' I A
3 B L | D et I Ttk 4 |1 L]
g 0.0 | \ L - — | — - jwh - _ -y
: [ 11
@ -10.0 —
?
3 200 — ‘
a
30.0 — -
——NOAA 9 ——NOAA 11 NOAA 14 ——NOAA 16 ——NOAA 17 ———NOAA 18 ——NOAA 19
L | | | | | | | | | | 1 | |
-40.0
1985 1987 1989 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013 2015
Year
(d) GLOBMAP LAl [DNF]
4007 T T T
I
30.0 — ‘ -
-
N -
< 200 — 7’ il =
g . ' - -
-F
-_31oo~’r |- N = \ b
- - | L |
g 0.0 - | Il |
c | < A== S i" ST
4] ~ - -~ ~ -
[ — T -
@ 10,0 w ‘
8
200 | ‘
a J
30.0 —
——NOAA 9 ——NOAA 11 NOAA 14 ——NOAA 1 NOAA 17 NOAA 18 0AA!19
400 . | 1 | | | | | | | | 1 | | |
1985 1987 1989 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013 2015
Year

Figure S4. Temporal variations of LAI bias% in DNF for (a) the GIMMS LAlI4g, (b) GIMMS LAI3g, (c)
GLASS LAI, and (d) GLOBMAP LAI. The black dash line represents the interannual trend extracted by
the EEMD method. Values from different NOAA satellite missions were distinguished with colors.



(a) GIMMS LAl4g [ENF]
T T T
30.0 — —

400

20.0 — -

10.0

R e S

-10.0 —

-20.0 — —

Deseasoned bias (%)

-30.0 — -
‘ ‘ ‘ ‘—NOAA‘Q —NO‘AA 1" ‘ NOAA 14 ‘—NOAA 16 7F“IOAA 17 ?NOAA?B —N?AA 19 | ‘
-40.0
1985 1987 1989 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013 2015

Year

(b) GIMMS LAI3g  [ENF]
40.0 T T T T
30.0 — —

20.0 —

DO:J_M’J{. L N_,,\_,T},, _ﬁ_.{- . —N-LL"%‘\J\ - ]

\—T?Ti

-20.0 —

Deseasoned bias (%)

-30.0 — |
| ‘ ‘ ‘—NOAA‘Q —NO{\AH ‘ NOAA14‘—NOAA16 —I‘JOAAW ?NOAA“IB —N?AA19 | ‘
-40.0
1985 1987 1989 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013 2015

Year

(c) GLASS LAl [ENF]
40.0 T T T T

30.0 — =

»
1
o

I
|

3

S

N
N

Deseasoned bias (%)
= 3
> o
\
\
\
)
1
1
1 —
1
|
|
\
\
\
\
1
1
1
1
1
—=
'\
,lg
I
1
I
e
1
i
/7

20.0 — -

-30.0 — =

——NOAA 9 ——NOAA 11 NOAA 14 ——NOAA 16 ——NOAA 17 —— NOAA 18 —— NOAA 19
1 | | | I | | | | | | | | | |
-40.0
1985 1987 1989 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013 2015
Year
(d) GLOBMAP LAl [ENF]

4007 ’ T T T

30.0 — =
3
=
< 200 N -
g o~k -
o 100 o A S A e pa | S I | \ l .

~

T 00! S =~ h - Lo~ ]
c ‘L | t- - == =& . -
@ 100 [ I b —
@ ‘ |
8
8 200 | =
Q \

-30.0 — =

——NOAA 9 ——NOAA 11 NOAA 14 ——NOAA 16 ——NOAA 17 ——|NOAA 18 NOAA 19
40,0l | | | I | | | | | | | | | |
1985 1987 1989 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013 2015
Year

Figure S5. Temporal variations of LAI bias% in ENF for (a) the GIMMS LAl4g, (b) GIMMS LAI3g, (c)
GLASS LAI and (d) GLOBMAP LAI. The black dash line represents the interannual trend extracted by
the EEMD method. Values from different NOAA satellite missions were distinguished with colors.
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Figure S6. Temporal variations of LAI bias% in DBF for (a) the GIMMS LAl4g, (b) GIMMS LAI3g, (c)
GLASS LAI and (d) GLOBMAP LAI. The black dash line represents the interannual trend extracted by
the EEMD method. Values from different NOAA satellite missions were distinguished with colors.
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Figure S7. Temporal variations of LAI bias% in SAV for (a) the GIMMS LAlI4g, (b) GIMMS LAI3g, (c)
GLASS LAI, and (d) GLOBMAP LALI The black dash line represents the interannual trend extracted by
the EEMD method. Values from different NOAA satellite missions were distinguished with colors.
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Figure S8. Temporal variations of LAI bias% in CRO for (a) the GIMMS LAI4g, (b) GIMMS LAI3g, (¢)
GLASS LA and (d) GLOBMAP LAI. The black dash line represents the interannual trend extracted by
the EEMD method. Values from different NOAA satellite missions were distinguished with colors.
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Figure S9. Temporal variations of LAI bias% in SHR for (a) the GIMMS LAI4g, (b) GIMMS LAI3g, (c)
GLASS LAI, and (d) GLOBMAP LAI. The black dash line represents the interannual trend extracted by
the EEMD method. Values from different NOAA satellite missions were distinguished with colors.
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Figure S10. Temporal variations of LAI bias% in GRA for (a) the GIMMS LAl4g, (b) GIMMS LAI3g, (c)
GLASS LA and (d) GLOBMAP LAI. The black dash line represents the interannual trend extracted by
the EEMD method. Values from different NOAA satellite missions were distinguished with colors.
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Figure S11. Temporal variations of the GIMMS LAl4g for different vegetation biome types during
1982-2020. GLO represents the global vegetation biome. The bold colored line represents the LAI average
of GIMMSLAIA4g after data consolidation, with shadow covering the value range between 10% and 90%
quantiles. The thin black line represents the LAI average of GIMMSLAI4g before consolidation. It should
be noted that the GIMMS LAI4g after consolidation shared the same footprint with the Reprocessed
MODIS LALI after the year 2004.
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Figure S12. Annual anomalies and trends of GIMMS LAI4g before consolidation (1982—2015), GIMMS

LAI4g after consolidation (1982—-2020), Reprocessed MODIS LAI (2004—2020), and PKU GIMMS NDVI
(1982—-2015) for different vegetation biome types.
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Table S1. Information of field LAI measurements used for validation. A total of 113 measurements from 49
distinct sites were available. In the “Source” column, B stands for BELMANIP V2.1, D for DIRECT V2.1,
O for ORNL, and B &D indicates that the measurements can be found both in BELMANIP V2.1 and

DIRECT V2.1.

Site_name Biome Latitude Longitude Source Year Month Day LAI
Camerons EBF -32.60 116.25 B 2004 3 3 2.084
AGRO Crops 40.01 -88.29 B&D 2000 7 4 2.56
AGRO Crops 40.01 -88.29 B&D 2000 8 11 3.543
KONZ Herb. 39.09 -96.57 B&D 2000 6 7 2.175
KONZ Herb. 39.09 -96.57 B&D 2001 8 16 2.907
SEVI Shrubs 34.35 -106.69 B&D 2002 9 9 0.402
SEVI Shrubs 34.35 -106.69 B&D 2002 11 15 0.323
SEVI Shrubs 34.35 -106.69 B&D 2003 6 23 0.061
SEVI Shrubs 34.35 -106.69 B&D 2003 7 28 0.047
SEVI Shrubs 34.35 -106.69 B&D 2003 9 15 0.05
SEVI Shrubs 34.35 -106.69 B&D 2003 11 21 0.103
Larose2 Mixed F. 45.38 -75.17 B&D 2003 8 15 2.868
Barrax Crops 39.07 -2.10 B&D 2005 7 13 0.37
Barrax Crops 39.07 -2.10 B&D 2009 6 22 0.968
Barrax Crops 39.07 -2.10 B&D 2010 6 16 0.5
Counami EBF 5.35 -53.24 B&D 2001 9 26 4.929
Counami EBF 5.34 -53.24 B&D 2002 10 13 4.373
Fundulea Crops 44.41 26.58 B&D 2001 5 8 3.04
Fundulea Crops 44 .41 26.58 B&D 2002 5 24 1.476
Gnangara EBF -31.53 115.88 B&D 2004 3 1.007
Larose Mixed F. 45.38 -75.22 B&D 2003 8 7 5.858
Nezer NLF 44.57 -1.04 B&D 2002 4 17 2.547
Plan_De_Dieu Crops 44.20 4.95 B&D 2004 7 7 1.133
Turco Shrubs -18.24 -68.18 B&D 2001 7 27 0.03
Wankama Herb. 13.65 2.64 B&D 2005 6 23 0.014
Zhang_Bei Herb. 41.28 114.69 B&D 2002 8 9 1.263
Pandamatenga | DBF -18.65 25.50 B&D 2000 3 1.579
Maun Shrubs -19.92 23.59 B&D 2000 3 8 1.24
Mongu Shrubs -15.44 23.25 B&D 1999 8 18 0.67
Mongu Shrubs -15.44 23.25 B&D 2000 2 29 2.34
Mongu Shrubs -15.44 23.25 B&D 2000 4 19 2.25
Mongu Shrubs -15.44 23.25 B&D 2000 5 17 1.84
Mongu Shrubs -15.44 23.25 B&D 2000 6 14 1.54
Mongu Shrubs -15.44 23.25 B&D 2000 9 1 1.12
Mongu Shrubs -15.44 23.25 B&D 2000 9 27 1.142
Mongu Shrubs -15.44 23.25 B&D 2000 10 17 1.22
Mongu Shrubs -15.44 23.25 B&D 2000 11 6 1.38
Mongu Shrubs -15.44 23.25 B&D 2000 11 20 1.66
Mongu Shrubs -15.44 23.25 B&D 2000 12 19 1.95
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