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Abstract: [ Objective] This study aims to investigate the effect of clumping index (CI) and maximum carboxylation rate (V,q,)
from remote sensing products on estimation of vegetation productivity with the boreal ecosystem productivity simulator (BEPS)
model. [ Method] The FLUXNET and ChinaFLUX data were used to analyze the sensitivities of CI and V,,,, in BEPS model,
and compare the effects of CI and V,,,, on Gross Primary Productivity (GPP) estimation. On this basis, the vegetation productivity
of terrestrial ecosystems in China in 2012 was estimated. By comparing with the estimated results of the default value, we
determined the impact of the spatio-temporal changes of CI and V,,,,, on the model performance. [Result] 1) The results showed
that CI and V. had high sensitivities in the BEPS model. They were positively correlated with vegetation productivity, and the
sensitivity of V,,,, was higher than that of CI in different vegetation types. 2) When CI and V,,,,, remote sensing products (NDHD-
CI and SIF-V,,,) were used simultaneously, the simulation results had the smallest error and the highest accuracy. The root mean
square error (RMSE) of GPP decreased from 665.60 g'm “a ' to 584.71 g'm “a ', and the mean absolute error (MAE) and mean
relative error (MRE) were the lowest in the four simulation cases. 3) In 2012, the total GPP and Net Primary Productivity (NPP) of
terrestrial ecosystems in China were 5.21 Pg-a' and 2.49 Pg-a”', respectively. Affected by the spatio-temporal dynamics in the CI
and V.. the GPP and NPP estimates were 3.06% and 4.72% lower than the default results of the model, respectively.

[ Conclusion] Our results have demonstrated that NDHD-CI and SIF-V,,, can improve the accuracy of BEPS models in

estimating vegetation productivity, and other high-sensitivity parameters and model mechanisms can be optimized and improved in
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the future. Affected by the temporal and spatial changes of CI and V,,,,, the estimation results of vegetation productivity are

slightly lower than the default situation. The effect of V,,,, on vegetation productivity estimation is higher than that of CI.
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Cha: & 111 Changbaishan; Din: 54 (1] Dinghushan; Qia: T-#¥il Qianyanzhou; Ha2: -]k 1 Haibei 1; Cng: <14 Changling; Dan: 24/f Dangxiong; Du2: Z1¢&
Duolun; HaM: #]t 2 Haibei 2; NMG: N 5215 Neimenggu; YC: 3 Yucheng; XSBN: P34 Xishuangbanna; WAT: /K& Water bodies; BSV: #4i Barren
sparse vegetation; SNO: VK25 Snow and ice; URB: A1 ##& Urban and built-up lands; CRO: YE4) Croplands; WET: 7k A &3 Permanent wetlands; GRA: Fiff
Grasslands; SH: # M\ Shrublands; MF: {E 32 bk Mixed forests; DBF: 74 - [i I #k Deciduous broadleaf forests; DNF: 7% 4] I #k Deciduous needle leaf forests;
EBF: # 4¢# Ak Evergreen broadleaf forests; ENF: # 4% i Evergreen needle leaf forests.
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Tab.1 Information of flux sites

i a5 Z o A Bl 2 A AR
Site Longitude( E) Latitude( N) Vegetation type Year
1 {4 1L Changbaishan (Cha) 128.10° 42.40° MF 2003—2010
4 #1111 Dinghushan (Din) 112.54° 23.17° EBF 2003—2006, 2008—2010
T 48 ¥ Qianyanzhou (Qia) 115.06° 26.74° ENF 2003—2007, 2009
¥ 46 1 Haibei 1 (Ha2) 101.33° 37.61° WET 2003—2005
K 4 Changling (Cng) 123.51° 44.59° GRA 2007—2010
4 Jf Dangxiong (Dan) 91.07° 30.50° GRA 2004—2005, 2007—2009
% 1 Duolun (Du2) 116.28° 42.05° GRA 2007—2008
1fF 1t 2 Haibei 2 (HaM) 101.18° 37.37° GRA 2003—2004
P 5 il Neimenggu (NMG) 116.18° 44.08° GRA 2004—2005,2008
& I Yucheng (YC) 116.57° 36.83° CRO 2003—2010
P XA 44 Xishuangbanna (XSBN) 101.25° 21.93° EBF 2004

D MF: i& 52 #k Mixed forests; EBF: # 4% [ I #k Evergreen broadleaf forests
Deciduous broadleaf forests; DNF: 7% i 41 - #k Deciduous needle leaf forests; SH
Grasslands; CRO: 1 #) Croplands.

; ENF: # %% £ I #k Evergreen needle leaf forests; DBF: & I [i# I Ak
: #£ M\ Shrublands; WET: 7k /A i 31 Permanent wetlands; GRA: &}



28 Mook Bl 2 60 %

RS R G A W S AR ) PR Ay . RS E
TR T BH e o 1 AR £ B el K B
AR, A

LA, = 20059(1 — g 0SALAY °°“’) . (1)

LAIL;, = LAI-LAI, . (2)
A Hr: LAL,,, LAL, 43990 24 BH o B A (% i T PR 48 25, LAL
E ST AREE AL, 0 KRR T, QR RAEFREL
IF3 P 2 AT 1) A B 6 53 S saae A b S T 22 AR 11
IR RSHERTE R INNE 20 1 € 2 Py
S shade = (S air = S gitunder) /LAI+C (3)
A Sy AT ARIT Saip wner FITEJZE T HNCE B9 B
R, € A Z WU, v DL R 2T AR A
C =0.079S 4,(1.1 —0.1LAD)e™ ¢, (4)

—0.5QLAI/cosf
Sdif,under = Sdife fos o ( 5 )

cosf =0.537+0.025LAI, (6)
AP Sy, N R O, O B I oy i R T
A, RN 57.5%,

Veax £ ZRIAE NG R D o AR
A% B OBE -1,5-— B 2 (ribulose-1,5-bisphosphate,
RuBP) %5 7 Rubisco & 1k filf /i & W 7 F F #4715 CO,
3R AL SR S O, 1 4 A6 S i . Rubisco 1 7 52l
HEIR B2 CO, Wk BE 52 . 4 CO, ¥k FE AL, RuBP
FE R, JGE i Z K 5% Rubisco T 1 PR Il ) R AL R W,
B CO, ¥ FE Tt =, RuBP T A 3 # I T H i #E ol %
I % A 3 3R 37 RuBP T AE RE H7 B i 14 ¥ 1k ik =&
W, (2 AR5, 2017) . 78 BEPS # AU rp 5 & (4 B
Vemax il Jnax 2 D> T 2B SH0, A2 G 1 BRI 00 6 &
W, 7 B Vomai T, 5206 BRER 6 19 0% & 33
W 32 B 37 Bl Tnax il 29, 53 T 5503 B FRONG 80 F 1906 A
R, B B/IMELE R SEBR GG R

A = min(W, W;) - Ry (7)

T
Wczvmg:+Ko (8)

W = J4.5ccil+—1ro.5ro (9)

Vin = Venax 24T 20 £(T) £(N) (10)
J(N)=N/Ny- (11)

Ry =0.015V, (12)

J = Juax PPED/ (PPFD +2.1J500) (13)

A 4 HEOEEEE, RO AR R BREIET, Coly
4 HfLlE] CO, ¥R, Il CO, #ME A, KA 3h J1 24 iR
#, VinJ& Rubisco 1 F1 B 1) e KR L 3, TR,
N U i 0 i f (DA F(N) 53 504 3 0 A0 4
KE bR, Nl B ROA & &, b LT 15 il R,
PPFD Jy it 18 1t 45 1 .

g #8 9% NDHD-CI Hil SIF-V,,. 2 Fl 2 J8 = 5 ] 23
75 A R A T A R A o R A 7 A RORG B 1 5
Wi, 356 FH R ) 2 B4 5 A 0l S Rl B A 7=, B O
L 2, TEBTARE P Xt AR B AT S HE v, 15 5
AR 50T B B, I DU & 52 Bois o 2 %
HEATRADUORS BE (9 % L 3 E
23 SHEEBMEST

O 43 BT B A% S o Ak A 3R O W) S 800 i 45
T BB R (FEBAE, 2008) , Ik 1T LA AE S PR
a8 S8, & RO RS S 8L Fi ik
2 UM R IR 09 S 8, DT R AR AT A L AR 4
TR 43 BT 14 R T AR P T, 3 43 Dy J) 3 0k
PE 53 B F 4 Jm) SO 43 o R T BEPS B ALY &
B %, M E S8 T 2R, T A%
ZR0rh D B R A R Y S B, SR ) Uk
P4y B )7 B OAT(one-at-a-time ) X 455 AU i B 2 %5 gk 47
GYMT, B JE 525 5 A R U S T B S8

AR SCR BB ZH0E T F3h 10%. 20% Fl
30% ke A7 45 480 45 SR AR Ak 43 Bt , SR A0 R R I Ok

%2 BEEMMBABUEESHAS

Tab.2 Parameter combinations of clumping index (CI) and maximum carboxylation rate (V,,..)

e ik

Ve (umol-m s
Parameter combinations c o/ (pmol'm s )

HE1 ” PN " PN

- I8 i 45 {5 BEPS model default F6 7% {5 44 (i BEPS model default
Combinations one

4 A2 S gl 2 e .

o 2 i 45 {5 BEPS model default SIF-V, i B 77 iy SIF-V,,,, remote sensing data
Combination two

HAE3 v o e . S e e

o NDHD-CIE J& 7= /iy NDHD-CI remote sensing data 17 e 45 . BEPS model default
Combination three

M54

Combination four

NDHD-CIi# /& 7= fif NDHD-CI remote sensing data

SIF-V it [ 7 iy SIF-V,,.. remote sensing data

O CIst B {5k 25 {52 1 SCHk (Chen et al., 2012) 5V, 5 B B4 {H 2 I SCHK (Cui et al,, 2018) o

The default values of the V,,, are from (Cui et al., 2018).

The default values of the CI are from (Chen et al., 2012);
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Tab.3 Results of local sensitivity analysis and definitions

J¥ 5 No. 2% Parameter % X Definition
1 Vo (umol-m s ™) e K Ak 3 % (25 °C) Maximum carboxylation rate at 25°C
2 CI R 4 15 80 Clumping index
3 slope fﬁ%lﬁ?'ﬁ“lﬁﬁ%hﬁﬂ’lﬂé?ﬂ?i}ﬁ
The slope of the maximum carboxylation rate—the leaf nitrogen content curve
4 N(gm?) M A% % fif Leaf nitrogen content
5 LAI_max_o 56k J2 I T R 48 %50 B K {H Maximum leaf area index for canopy
6 albedo_vis 5 )2 7] W% I I8 2 Albedo of canopy in visible band
7 albedo_nir 56 )22 3T 4141 ) H8 >R Albedo of canopy in near infrared band
8 f + 58K A7 %M R F 2 8001 Parameter 1 that determines the sensitivity of root water uptake to soil temperature
9 t, + HEK A R I F 2 %2 Parameter 2 that determines the sensitivity of root water uptake to soil temperature
10 CO, (umol-mol™) KA CO,H JE Atmospheric CO, concentration
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L% B GPP il NPP 4 548 46 7 25 (1) 24%~35%. 5
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32 BEERREEEFAGEER

R it — 2B IRTE CTHN Ve XS AE B A 7 T3 A8 1Y 52
ey, 3 S50 feff T AE AL 2% B0k 45 (B AN STF-V,, 2 NDHD-



30 Moo B2 60 %
05 o 05 o 05 o
a In 1a
25 04 5 04 & 04
=] o £ o £
#H> #H> #H>
2s 02 2s 02 2s 02
501 501 2501
0 0 0
g & o oV w0l v ® g & o < OO R ® v ® & oV < [ IRN IR ICER
T T T aFas SIS AT TS
o Q NS Q &
N FF® FF ¥
07 05 07
= 5 06 Ha2 =% 04 g 5506 oen
£€ o5 g3 £ o5
O > 04 © 03 O > 04
£5 03 £5 0, £5 03
3 02 # 3 #F 02
301 ®gol g o1
0 0 0
g s 00> w0 & © NF O Oy © v g s O O0v v 0® v
%\OQA"Q o ‘5\"/05\ 03 o %\OQA“Q ad os of %\OQA“& © /0\/\ os
R & S K S
FE® F F¥
05 07 05
_ox D2  _ x 06 HaM  _ s NMG
g3 04 £33 S3 04
S £ s c 05 S 2
G5 03 G504 G5 03
3 == 03 H S
~ =5 02 = ~ 5 02
#Z #F 02 #Z
®g o0l 8 o1 B30l
0 0 0
9 Q Q' 9 39 Q'
S S oS
05 05
_ x YC o _ x XSBN
E 804 ECR
G > 03 5> 03
22 02 22 02 -
220 520 o BAIAULT ) GPP
E g 01 E g 01 gL ) NPP
0 0
& N & 0 © & N 0 8 ©
%\OQA@@OO[L > Oos\ /o\/\\ e Av\*\i}& > Oom © /05\\0\/\\ o
0%6\6\ S &‘0‘2‘6 S
Ny ® Rt
&2 ORIR]h AR 7 70 4 S UM 4 b

Fig. 2 Global sensitivity analysis with different sites
Cha: K {111 Changbaishan; Din: 4 1l] Dinghushan; Qia: -4l Qianyanzhou; Ha2: -]t 1 Haibei 1; Cng: 1% Changling; Dan: 24/ Dangxiong; Du2: Z1¢&
Duolun; HaM: ]t 2 Haibei 2; NMG: 1527 Neimenggu; YC: &3 Yucheng; XSBN: PR 4N Xishuangbanna; slope: 2 b 51 & & B (1 X R AER S
%4 The slope of slope of maximum carboxylation rate—the leaf nitrogen content curve; V,,..: it KFRILHEF (25 °C) Maximum carboxylation rate at 25 C; CI: R4E
¥8 %1 Clumping index; CO,: KX, CO, ¥k £ Atmospheric CO, concentration; N: M- 5 % ¥ it Leaf nitrogen content; LAI max_o: Jif J2 I fif £ 48 50U K MH
Maximum leaf area index for canopy; albedo_vis: J&J2 1] WG % Albedo of canopy in visible band; albedo_nir: j& /2T 2L 4P ¥R Albedo of canopy in near
infrared band; #,: 1 3€/K 45 % 1 T3 %0 1 Parameter 1 that determines the sensitivity of root water uptake to soil temperature; #,: 37K A %t H T2 8 2

Parameter 2 that determines the sensitivity of root water uptake to soil temperature.

CI A7 3030 125 00 00 3l it AT 2 7= 7, Sl 45 R (36 1)
HEAT B, 3 o7 ¥R 22 (MAE) . AH X 35 3% 2%
(MRE) 1 77 # 1% 2% (RMSE) 3 XF b Al 20k B . 45
RANE 3 FR 4 s o IWBIUR B2 E , 1] SIF-V,
1 NDHD-CI 2 F 3% 8% 7= i (1) 455 $00KS B fie =, GPP b
B/ MAE, MRE il RMSE 4 ik F H: il £ 48 75 =X,
Iy 9y 454.47 gomCa, 0.70 Al 584.71 grmCa . il
STF-V, 0 BB ABURE B YR 2, CT R V0 353 (81 FHAE 20 (e 25
1B A5 JD0KS 13 f MK o SIF-Vmax %o 4 $U0KS 1 32 5 1 1
T NDHD-CI, 2 32 8% 7™ i 5] A foff FH fsf 455 40085 132 e
o ML kA, i NDHD-CI 3% /&7 & R® e,

4 0.60, {H 4 Fh AL H0LIE LA A BEAH 25 AN K . BT 4K
HR/INE, 4 Tl Al S0 0 10 A7 A AT 3 4 v Ak iy ) R
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fdi i SIF-V,,... F1 NDHD-CI 2 Fift 1 J& ™ 4548, 2012
A [ Bl A 2 ZR 48 GPP HiI NPP, =5 [1] 43 Aii Qi & 4 B
7% o GPP i £ K 521 Pga', NPP i & 4 2.49 Pga’',
NPP 5 GPP [L{E 2 048, AW Ge1t, i fili b 2k 25
Z 45 NPP ¥ {8}y (3.35£1.25) Pg-a '(Shao et al., 2016) .
AHIF 5 A 551 NPP 26 % Y (1R 22 0 N o

GPP A | 522 350 M\ PG b 30 7 pig 3 1 1) i 8, v M
70 M N T £ B A = O R R (1
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Fig.3 GPP simulation results of BEPS model at flux sites
a: CL A Vg, B H; b CLBIAEH, Vi S} SIF-Ves ¢ CL K NDHD-CL Ve A E; d: Ve H9 SIF-V,y, CIL  NDHD-CL, a: CI and V,,,, are both
defaults; b: CI is the default, V,,,, is SIF-V,,,; ¢: Cl is NDHD-CI, V,,,, is the default; d: V,,, is SIF-V,,,,, CI is NDHD-CI.
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Tab.4 Comparison of the accuracy of simulation results

SHAS1 SHHAAE2 SHAR3 BH4454
Parameter Parameter Parameter Parameter

combination 1 combination 2 combination 3 combination 4

MAE/

( e 534.69 465.06 523.43 454.47
g'ma
MRE 0.78 0.71 0.76 0.70
RMSE/
(@m?a’) 665.60 612.57 636.95 584.71

oy J2 B P E P AL B, 5K BB AR L — B
AR A Hby DX B R AR e, 32 KO R I R 29, GPP
Z £ 500~1 000 g'm "a ' Z [A], £ [ 114 X GPP 4% 5,
KE] 1500 grma ' R P b P i A R O, A
YL b 0B M Oy S T B2 S A2 BRI
L, AP AR, BR R M X T3k 1000 g'm e Ab, H:
i X GPP 41 7E 500 g'm"a ' DL . 2304 b X A 9k 7
A, b ZR AR Bk AR K, GPP B B & TR
Pl b X o 08 DX e A SR 2 W T LT A T
RS A X, 4B B 7 35 B o, KRS R TR e A
GPP ¥ 76 1000 g'm *a ' LA b . W R &S A A5 5 GPP

B, k35 %) 2 000 g'ma”' . NPP i GPP Ui £ 4 4
H IR VR, 25 6] A8 ks 3 5 GPP H AT B i — B0k,
RSN N I = e [ (A N = N R F - D N |
Hi X B K L Ak, Hi Ay i IX NPP £ 600 gom “a ' LI R o
ZUSHLIX | 2 pE EB . AR R U L I R RN R A
B A R B BB, NPP ik 900 gom "a ' LA |-,

Ak GPP B, b 2.73 Pgra’', i GPP 11
52.43%. A% A M X8 9 GPP, 4 907.77 g'm a ',
MR 1.32 Pgea, i 4 [E GPP L fE 25.27%. b T
BB, AR ERAFEERBER, 2HK
Hby B3 T X GPP iy 380.84 g'm “a ', M &N 1.07 Pgra
i 4 [ GPP B 1) 20.62%. AN [ #2557 NPP 5 GPP
AR, B AR AR, Rk Z .
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1144 SIF-V,,... Fl NDHD-CI 2 Ft 3 8 7= i (1) 45 1
B, a5 ) 4 A 45 0 & S ProR o o SIF-V,,.,
(Pl 5a) A W 2 ) 22 5, SR B0 p o i | pg 0 A AR B ik
Z R, X KGRI Ko Vi Z AL
ORIV Bl AR B0 PR 2 A L R B L, K o Tl | R I e
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Fig. 4 Spatial distribution of GPP (a) and NPP (b) in 2012
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Fig. 5 Spatial distribution of SIF-V,,, remote sensing data (a) and NDHD-CI remote sensing data (b) in 2012
Clumping index REEFGEL

8 O 30 2 T R V. B IR IR 2 S
2012) . A b M X SIF-V,,,, S0 {H 7£ 50~90 pmol-m’s ',
8 F 5K SIF-V,,, B B, R o m T
70 pmol-m’s’, B # M1 X SIF-V,.. % | 7E 50~
70 pmol-m s o M A B K HIF , T SIF-V,,,, B (H i
1, M 86.20 pmol-m s ', & K 22, 4 75.86 pmol-m s,
FREAMN 58.45 umol-m s ' [ Bl AE B JE B () SIF-V,0
B AR AE K IR T WAFAE 22 5, BLdh SIF-V,,, 45
H AT 29.94-120.81 pmol-m s 2 1], 4 H I 7 Ak %
Bl 5 A

AN W) 4 4 2550 CTAE ¥ {8 (¥ 5b) 1fii 7 , NDHD-
CTHUE 5 48 (A8 AL AR AR T, 1 330 5 > FH >
FRAMAYERAE o 55 M A0 4% B NDHD-CI 4E ¥ {8 43 1 A
0.87 1 0.79. FR AR, HoAth 25 Ak (o 1 A A1 i) i Ak
DL AR B 2R MO AF CTH#JME 22 5 A K, NDHD-CI 5 it 4
B 4301 47 0.80 1 0.78, =243 Fi 76 7 ik = JiL LA AR Z2 14 -
HEIT DL b X . NDHD-CI 5 RE 1A B i 4 - bR 4t o 4
W RS, H CLAERA R 0.72, KT I8 it Ak

149°0.765 T B 24 {8 Hh & ik Ak 5 kAR CLAR 44
R, RS 0.7, sSWaAm b, B T E,
NDHD-CI ${ 5 47 35 {8 B 7R i A%, 2R 42 00 5 o 1) 4k
FEARAL =4 NS L T R R AR R T
X, NDHD-CI 4F ¥ {8 = T 6 45 {8, I A4y K8 43 b X
CUIR T B (8 . BT A AH AU A AE =1 A8 fk,
b, A R AR AR A K 2 CTI AR TAE Y (H, B 4E Y
18 43 ) ik 2.33%. 2.34% F1 1.81%. — J5 Ifi A T 4=
Kgnt i m g, RERBEH L, 55— J)rmh T3k
AR IR, SR R T M R R

9T AR 5E SIF-V,. Fl NDHD-CI 2 Fift 12 8% 7 i %t
N [R]AF Wk 25 %0 GPP 1 NPP Al B 45 S (0 52, i — 20
XF 4 B i oL R (3% 2) B9 GPP HI NPP #E4T #5400 0 #7,
HORRAR R b RN A AR R AR A SR AR S R .
{11 SIF-V,... {i%5 GPP 1 NPP B, 4 HI A 32 2% 5 5 fi
FHAS AL e 25 i 45 5 22 5 e oK, Horp NPP s 5 Oy B
8, A (A 5 45 SR K 7.45%, GPP &2 fS 55,
11K 3.98% ., L Hly 1 AR MR AZ 52 Wi B 2 AH 3T, NPP &2 4y
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Tab.5 Comparison of GPP and NPP estimates for different vegetation types

iR i {7 Unit ZHAE ZHAE?2 ZHAE3 ZHAE4
Vegetation types /(g'm~“a™')  Parameter combination 1 Parameter combination 2 Parameter combination 3 Parameter combination 4
(LS GPP 572.75 636.86 574.14 638.12
Evergreen needle leaf forest NPP 338.51 386.59 339.55 387.54
H g R I K GPP 812.57 807.22 825.34 819.64
Evergreen broadleaf forest NPP 376.32 372.31 385.90 381.62
V& I EF i AR GPP 628.90 691.50 627.06 688.89
Deciduous needle leaf forest NPP 406.80 453.75 405.42 451.79
V% I [ AR GPP 1014.00 1029.09 1014.54 1029.64
Deciduous broadleaf forest NPP 572.65 583.96 573.05 584.38
MR N GPP 818.94 836.76 831.85 850.52
Mixed forest NPP 444.31 457.68 454.00 468.00
b GPP 395.87 384.19 391.99 380.84
Grassland NPP 222.61 213.85 219.70 211.33
A H GPP 952.21 914.34 944.90 907.77
Farmland NPP 386.33 357.54 380.77 352.54
(B A6 54 i 20 R AIC 3.94% 1 3.13%, H % GPP X 4 ip

Vimas 1025 (0] 25 55 IR 35 WA 1 1, A0 045 L 49 i) A
1% 2.95% F1 2.07%. Vo X AEL 8 A2 7= 70 A B0 52 B 0
Rk R, AR W SIF-V,,,, Y {H 38 548 (8 W A% 15.19%,
FHl SIF-V,, Y1 5 04 (8 8 42 35, I AL 3.63%,
SIF-V e X .35 GPP Al 555 W) 5 Bl 45 (6 Al 35 45 R 3
AF 4%,

NDHD-CI % & #t GPP ili 5 52 Wil d5c K, #5245 (E
Al B 45 A% 0.98%, FLWR Ak H, 845 (B IR A% 0.77%,
FRARFE W Bz /N o AN () BRI S [ £ A 25 5, HF 4 I
I MRORIR 28 MR 32 CT R M ALK . S ) v Ak 3 22 43 A
T 75 1 b IX, . NDHD-CI 3418 %5 5 45 18 T 55 15.77%,
GPP ¥ 7 1 759.32 g'ma ', %% Bkt 44 8 1k %4 25 1
1.42%, IRACHEE R, fEARdL. s F2EH 2
b 344 43 A, NDHD-CI ¥ {8 %5 it 445 {6 =5 17.62%, GPP
BIfH S 1265.33 grma ', Al 53 25 A B8 (A8 B (E =
1.51%. AHEE T8 S iR, CT %R 38 AR 1 5% ma B K
NPP X} CI i i 25 28 A6 51 4y 50s% . NDHD-CI A% 53 1y 4
HH NPP i 2 55 Bl (B A 3 45 SR 1.44%, R b 7,
Al 5545 R Am A% 1.31%, FRAK NPP A 55 2% 5 5 H: GPP 22
AR -

SIF-V, .. Al NDHD-CI 2 Fift 3 J&& 7= i Xt NPP A9 4%
AR T GPP, AR H | FiHh | ZRARIY NPP A 545 5%
B fifi FH Bl i 43 IR AIG 8.74% . 5.07% FI 3.00%, GPP
i B 25 S 43 AR AR 4.67%. 3.80% Fl 1.99%. =5 [8] 43
fii L (EL6), dbFg /2622w Kl ik, Bl ik | 4
I - J5 3 73 1 IX. GPP I NPP 45 5 45 5 A0 48 T B
45 A v, A AR X AR AR o STF-V 0 X HE B A2 7= F7 4
I 5 0 B 5 T NDHD-CI,L 3% 5 22 Rif B9 42 J=) 808 1
ITESE S

41 AESHMEREFTNHEENEIE

Ry 7 A S BON A B A 7 D) AL 8 SR i SRR M
PR, A SCffi FH EFAST J5 vA X BEPS 588U #E 47 42 Jmy 0
TEAME Y M o ASHIF 9T F W, slope J2 5 Wi 4 4% 2B 77 1 I
I R ) B 802 —, BEPS L7 | slope S 3% $: 1F H
AR FOG G R B SR R R A HR R 5
B AR, Kt i & £ #F A Rubisco 1152 1 6 A 3
Z (Walker et al., 2014) ; 15 R = HUBRYE S L, Vo AL
£ F] 7T 5 Rubisco 1% 74 BR il 19 32 1k # %8, H K 365
VE H 0 Bl 8h 1 2 3 B S T B Vo B 7E 45 305
(R S, K BB T TR 5 V0 R A G
(Woodward er al., 1995) . CI g : #5 w5 2 i T 78 XL
A A R Hoge T O BRI 5 R R o R O B )
B L 461, 52 6 6 A o S BR A, BH A A R T
Mo CLER K, F BN R 20 A 55 T REML o 1, PH
LB, B A R R R B & (Chen er al,, 2012) .
FE N ) 3885 5T Ve SRR R B 2 055 F CLL 35X 5 40 )
(2018) WFFR 25 2 — 3. & Z BRI A6 A [R] 2 1 1
AR I AN — B, BRI R 1) AN [R5 sk
BAE AT AE — 8 10 25 5, SR o 1 B S R
B AE D E AR 26 1 2 B0 A A 200 2 i A8 SRR
BB A 0K (Gu et al, 2016; 8 F 7 % ,2020; Sun
et al., 2023); 2) HEAY rp & 2 800 B 2 A X
Me, 28 2 B | AR A S 1 A 25 K, BT 0 S B0k
F R HL P A P Ty X R R A B A R Y W A AR 25 S
(B 25, 20205 24205, 2020; ff 5645, 2015) o ILAF,
ANTE S 506 GPP AT NPP #5240 1) 42 Jmy U E TL-F- 4 TR,
LR 30 L3 A5 AE — 0 19 25 5, 3K AT R TR R 4
L X S 25, 4—9 H ORI 2, KA BE 5 1,
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Fig. 6 Influence of SIF-V,,,, remote sensing data and NDHD-CI remote sensing data on GPP and NPP estimation
a: 4y A SIF-V,p,,, Il NDHD-CI {451 GPP 5i%ii A BEPS BIELBRIMEAGFE GPP 22{H; b: #i A SIF-V,,,, Al NDHD-CI 4i 5% NPP Ljkii A BEPS LA BRIAE 5T
NPP 2 1 . a: Difference between GPP estimation with SIF-V,,.. and NDHD-CI and GPP estimation with BEPS model defaults; b: Difference between NPP
estimation with SIF-V,,., and NDHD-CI and NPP estimation with BEPS model defaults.

I R 3 2 20 1 W 7K % Bk B AR T 40 L R A <L 6
P, 5 BOR [] 2 5006 6 A 2805 R WA A 52 i R
— B (E =R, 2013) .
42 BEHRHEERRENT

3 SR AR T RS OGS E ST
3 £ (CN-Din) £7 7 5 B S 14 =5 A7 [ 45 400 25 5 GPP
AE M. (2 604.504293.30) g'm“a’, i & M I GPP 4E
P (1394.02467.01) g'm a '], AR Rl A [ 2245
BV e 7 TE K B AN 58 M S 7 A 22 S 1 R B LA
Zhang %5 (2011) ] & /Y W #4447 A b B Fh V0 M 62.6
umol-m s, Wang %5 (2020) il & V. 4 A7 H 4 £F it Ak
Ve 25715 725 AL, 30 Bl 35.7~84.95 pmol'm s ', Lu % (2022)
T P T AR Vg 22 AR T 129 40~100 pmol-m s ™,
W A BT Y H GBI B A VS FEE 50~75 pmol-m s
(Lin et al., 2013)F1 20~40 pmol-m’s '(Albert et al.,
2018) . F F LA Exb bl DLk B ARG R SRR Y
Vemas DN 52 1B A7 76 3K 10 05 20 908 [T o A A 9 5 080 L o
BT AE 4 5T SIF-V,,. Y918 M 52.25 pmol-m s ', 1E 52 i)
(B LN o F 3 o S A 7 55 5 161 2 500 m, o 4 W U
TR TP A R YR S ARBE YR SIF-V e 0925 [1] 53
Ay 36 km, 15 TC A A 4 TR 100 3 10 B o BRI R IS
100 5 R, 2 DX S ) ) S I M 2 5 B0 T 22 [
B R R DR L (T §8 45, 2023) o A2 BT 400 vT 3k B
PE, AT R Z & T Vo W25 M A2 4L, W12 % Wang
A (2020) 8 0 {5 1Y 25715 A8 Ak B, A% 57 1L GPP A5 4
45 B R R 8.32%, X 5 He %5 (2019) BF 9% 45 18 — 3,
i 3 RAZ Y Vo 2 FEGPP (A o 1R 22 538
TR T Ay UL ) 2% S R FE A OG0 SIF-V g A B
A7 AE — 5 1 BE 0 e A, X2 T I AT ST 1Y Ve

1 AR 3R 0 J2 e 2 T, & T e J2 °F ¥ {H (He et al.,
2019) o 't i 48 A5 H Al 2 BOR HEAT AN i Ak,
A5 [A) B 2 20 1S AR Ak Bl o 18 22 (WD 201, 2013) 6
W Ab, 38 e 3 U000 A5 Y Ak P A 2 X ORG BE DT AN A R
W . 1% 3k S ChinaFLUXEL $iE 2003—2005 4= 3 {5 N
(1 377.72+£109.19) g-m’a', FLUXNET J} (1 511.62+
92.18) grma ', W i fF 19 b 7 k&b B i 22 1T L3k B
9.72%.
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