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Abstract The dynamic vegetation model, Interactive Canopy Model (ICM), which includes the ecosystem carbon
and nitrogen cycling processes. is able to model the vegetation variations on short time scales. A reproductive organs
carbon pool that constitutes flowers and fruits has been added into the original carbon and nitrogen reservoirs. It is
assumed that the reproductive organs carbon pool will be a main carbon sink from the dates of vegetation flowering.
A phenological model, ForcSar, is used to predict the flowering dates when the main partitioning positions of carbon

and nitrogen change. The simulated LAl (Leaf Area Index) from the modified ICM is compared with the observa-
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tions from satellite data in boreal middle and high latitudes where the vegetation varies the most severely all the year

round. It shows that the seasonal variations of boreal vegetation can be better simulated than before. The modified

ICM represents its maximal LLAI in July, conforming to the reality, so that the problem of modeled vegetation

growth lag in the original ICM has been rectified. The correlation coefficients of observed and simulated seasonal

LLAI are obviously higher than before. And the errors are decreased for all types of boreal vegetations. Besides, the

correlation of observed and simulated interannual LAl is increased to some extent, even not very prominent. The

changeable 1LAI from the ICM will alter the land surface conditions such as energy balance and water cycle. Solar ra-

diation absorbed by vegetation, sensible heat fluxes and latent heat fluxes change significantly before the blossom of

vegetation in the case of temperate deciduous broadleaf trees in eastern USA. And therefore the modeled physical

properties of land surface will be influenced.

Key words interactive canopy model (ICM), carbon allocation, phenological model, model improvement, middle

and high latitude regions
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Fig. 2 Seasonal variations of observed LLAI in MODIS and simulated ones in ICM-O and ICM-M and their differences for (a) temperate ever-
green needleleaf trees (EN) in southeastern Canada, (b) boreal evergreen needleleaf trees in eastern Europe, (c¢) deciduous needleleaf trees
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Asia, and (i) crop in eastern China
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Fig. 6 The same as Fig. 2, but for interannual variation of Jul LAI from GIMMS, ICM-O, and ICM-M results
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ok gE Rt — E 3 % (Tsvetsinskaya et al.,
2001a, 2001b; JIN%E, 2003).
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T AR

ST S 7275 18 T HEY) R A= 41 U0 ik B PR
RREI i, TCM BRI 7R SR B 1Y 2= 15 284k S
BB OO vy 5 b XA 1 2215 28 b ik AR B4
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B S, X BCVE WL AR O Sk — P 4 | ICM
Xof A b DA 122 Al R R RR T AR I —E 1 2
%o AHH T AR S R G BAE R Z [ A HAE
FHOC ZR BRAR SR BRI, X AR AE bR A2 A B AU A
AR MAESRGAMEA MG B L, R5L
SRR I VR R T IR A AR 1Y) 5 SR i 2 H Hi
BRI SR 3 T v 7 22 A 2 TR A B RN i 174 356
gy WeAh, BERIPOG G AR B S by R it
(Chen et al., 2010) DAK i 52 = v vt 4 87K #5540
AT P (Oleson et al.,, 2008; Stockli et al.,
2008) HKEXIAE AR B0 IAEALL ™ 25 0
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Fig. 7 Correlation coefficients of interannual LAI in (a, b) Apr and (¢, d) Jul between GIMMS observations with (a

(e.d7H.

/N R R 906

, ¢) ICM-O simula-

tions and (b, d) ICM-M simulations. Regions where the values pass 90% confidence level have been marked with small cycles



