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Abstract: To assess the present productivity of Larix forests in Jilin Province and provide basic statistics for forest ecosystem
productivity and vegetation monitoring, this study simulated Larix forests net primary productivity ( NPP) from 2000 to 2019
using LPJ-DGVM model (Lund-Potsdam-Jena Dynamic Global Vegetation Model ) based on 41 weather stations data within
100 km of Jilin Province and its surrounding areas. We analyzed temporal and spatial variations, stability and the correlation

with climate factors through linear regression, coefficient of variation, Hurst index and Pearson correlation coefficients
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analysis. The results showed that; (1) from 2000 to 2019, the average annual NPP of Larix forests in Jilin Province was
592 ¢ C m ™ a™'. The average annual growth rate was 2.81% , showing a trend of fluctuating growth with time (8=14.55,
R*=0.784, P<0.01). (2) The mean value of coefficient of variation of the Jilin Larix forests NPP was 0.48 with range from
0.07 to 2.33. Except for young forests, the overall fluctuation was slight. The Hurst index ranged from 0.441 to 0.849, with
an average value of 0.612. In the future, the NPP of Larix forests in Jilin Province will generally increase. (3) There
existed obviously spatial heterogeneity in the NPP of Jilin Province Larix forests. The NPP of northern and southern regions
was higher, where NPP has grown rapidly in the past 20 years. (4) From 2000 to 2019, there was no significant correlation
between the annual average NPP of the Jilin Province Larix forests and the total annual precipitation plus the precipitation in
the growing season ( P>0.05). In addition, there was a significantly positive correlation relationship between annual average
NPP and average annual temperature (P <0.05) and an exiremely significant positive correlation with the average
temperature in the growing season (P<0.01). The temperature had greater impact on the inter—annual change of the Larix
forests NPP of Jilin Province in 2000—2019 than the precipitation. The NPP simulated by LPJ model from 2000 to 2019
was very significantly correlated with the measured values (P<0.01), which can be used to simulate the NPP of Larix

forests in Jilin Province.
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Fig.1 Distribution of weather stations and Larix sampling plots in study area

1.2 SpEdE

SEEIERIE T h E L85 M (http ://data.cma.cen) |, 6145 2000—2019 47 A4 S H A 100 km {5
PR 3E 41 ARG S8 A 8, R Kriging $ {805 25 I 3 5 RICH R (8 hy 32 2 R A 25080
1.3 NPP & B0 £ s

NPP 12 B R I F 2000—2019 4FA9 MOD17A3H 4k 7 i (hitps : //e4ftl01. cr.usgs. gov/ ) , %5 [ 43 B3R
1500 m, 07N kg C/m*(F XGE—HBEHN g C/m*)
1.4 [0 FE S A

TE IR A R ST R T 5 AR S/ \ R ORITEES LR [ R 2R bR 0 TR e 5 A B0 (F SCfT R - i
57 EAE) VAR A 2009 4EHT 2014 4F S0 A0 T4 AR (25 ) (IR AR (37 A4) LI RRR (14 A4) FSRR
(20 ) 396 MHEHL,, HRHE Dong A Wangm] T P 0 P ] A b DX R R R A B R T SRR A
ARAY L TSI R LURE b T FRAS IR 07 TR AE 6 e FRURE J I 79 300 A B TR R A ) et =2 22 9 DA

http ; //www.ecologica.cn



&
H

950 2 SO Eire 42 %

1000

S -
—=— LEIR
| Mok
- _
800 ] N I

900

600 [

500

w00 | / \/ T\

AEME K & Precipitation/mm
E
|
~
N\
N
\.\ |
T
|
—
o~
B
\l\\i\\
|
I |
—
\
!
h\
|
N
AEHIR Temperature/°C

300

200 . . . . . . . . . . . . . . . . . . . . 3

2000
2001
2002
2003
2004
2005
2006
2007
2008

2 HFRX 2000—2019 FEHKBMFEEKENTHBE

Fig.2 Trends of mean temperature and annual precipitation during 2000—2019 in study area
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B 7 RS [ A 3 B BIOME-BGC #4018 45 LR b 5200 NPP 55 , ELAE R A BIF 5%
T S BOE B Rl 2 DL A5 R = A 22 57 0 A, WG 2R TR R LY AR e [ AR
R 7= TIF5E K L BR PR X A NPP A 600—700 g C m™ a™' |, SARFIT 45 I A —3

F2 2000—2019 £ LPJ #HEEHIE M4k NPP SE A ZITEE/ (¢ Cm2a™!)
Table 2 Comparison of LPJ model simulation of Larix forests NPP with other studies in 2000—2019

Trk P ] NPP {1l NPP 4EH{H P
Methods Periods Range Mean value Sources
LPJ #5145 4] Simulated by LPJ model 2000—2019 450—788 592 E NI
NPP iZJRE4E NPP remote sensing data 2000—2019 503—691 626 MOD17A3H
BIOME-BGC #7% Simulated by BIOME-BGC model 1988—2010 581—868 726 [22]
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2019 455 AR T AAMGET 20 4 VR S A 77 01 Bk 28 A8 A S RO A0 f PR (R e By, 5380 F

(1) LP] HEAURIALIT MRAG P AR MK 2000—2019 4 NPP 54 Hb S ﬁﬂiﬁ%i‘ﬁ%(l%: 0.748,P<0.01) , A]
L TR 35 AR A4S Y& A BRI NPP, 2000—2019 4E4EH4 NPP 4 592 ¢ C m ™2 a™'  AE IS KR 2.81% , BT
7] i S Y Sl K AR (B=14.55 ,R*=0.784) , fe KABHIBLAE 2018 4F, M 788 ¢ C m ™ a™', Fe/IME Ky 2002
450 g Cm™” o', SEBEIE TR EER,

(2) B4 ARAE ,2000—2019 4E 35 Ak48 V% H-FA MK NPP 7ER 8] |i#a TAaE , NPP 48 53 2508 0.07—2.33, 1
HM 0.48 , B K 0%/, Hurst 38800 T 0.441—0.849 Z 1] H4{H Jy 0.612, K H 75 MAE 7% HFABK NPP 21
IFEE N

(3) TR V5 RS MR NPP 4742 B 58 19 25 0] S5 01, 3 Mk b 3B g 358 X 3k NPP #585 ( KT 800 g € m™
a”')  WIREIT 20 4 NPP SR B X IR, ZR LA AR B i B NPP 3G, Eaki /- F 600 g C m™> a™'
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Appendix 1 Parameters of Larix forests

BRI Parameters {H Value
A FEN, £, BE Leaf type: broadleaved, needleleaved or grass 2
Yo ok LAk WSk A AY 5
Phenology type: evergreen, summergreen, raingreen,any type
2 AN 2B Fraction of roots in upper soil layer 0.9
YCEEHER €4 5 C3 Plants with C4 or C3 photosynthetic pathway 0
W R SR 5 % 1) 7K s 0
Water scalar value at which leaves shed by drought deciduous PFT

p R (I LN TN~ 05 0.3
Canopy conductance component not associated with photosynthesis/ ( mm/s)
AR 22 %0 Maintenance respiration coefficient 1.2
AT ATE B Flammability threshold 0.35
- KA %t Maximum foliar N content/ (mg/g) 100
i K%K Fire resistance index 0.12
T 7348 Leaf turnover period/a 1
7547 Leaf longevity/a 0.4
FHE JE % 4% Sapwood turnover period/a 20
YR JE 5% 3 % Root turnover period/a 1
MR % L Leaf C:N mass ratio 29
MR L Sapwood C :N mass ratio 330
ZNARBR A LL Root C :N mass ratio 29
JeKE T MAR#EHL % Leaf to root ratio under non-water stressed conditions 1
HOEp AR ELME S IHET SCHIR 100
Summergreen phenology ramp, GDD requirement to grow full leaf canopy/°C
F KITEME Tree maximum crown area/m?> 15
Ly TR $ Sapling LAT 1.5
CO, WU AR BRI Low temperature limit for CO, uptake/C -4
Bl YA YRR TR Lower range of temperature optimum for photosynthesis/°C 15
Bl YA MR LR Upper range of temperature optimum for photosynthesis/°C 25
CO, W B4 5 TR BR ] High temperature limit for CO, uptake/<C 38
20 4E 5% H AR 298 E Minimum coldest monthly mean temperature/°C -1000
20 4E 58 A i KFHIEE Maximum coldest monthly mean temperature/°C -13
R T 5C R/ NEUR Minimum growing degree days/C 350
LA R A K I T R AT )
Minimum temperature for summergreen PFT leaf growth/C
20 AR IR A -5t A Z 2T TR 35
20-year average min warmest-coldest month temperature range/C
K H 7853 Daily max transpiration rate 5
B 28K Interception coefficient 0.06

PET. Hi¥)PHEAY Plant function type;GDD: K& H Growing degree-days; LAL; W T FFE 4L Leaf area indes
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