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Abstract: In the context of global climate change, the increasing surface ozone concentration in China has seriously
threatened the forest ecosystem. However, the research on the effects of ozone pollution on the biomass of subtropical forests
in China is still uncertain. In this study, we compared the difference of biomass loss rate between forest and understory
grassland assessed by different models and different parameterization schemes, and compared the consistency of biomass loss
rate and total primary productivity ( GPP) loss rate between broad-leaved forest and coniferous forest and understory

grassland in Dinghushan. The biomass loss rates of broad-leaved forest, coniferous forest and grassland were 11.3% to
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11.69%, 3.97% to 3.68% and 11.2% to 14.6%, respectively, caused by ozone pollution in Dinghushan during 2015—
2016. The biomass loss rate of broad-leaved forest, coniferous forest and grassland varied from 9% to 13% , 3.68% to 4.4%
and 11.2% to 14.6% , respectively. The GPP loss rate of broad-leaved forest, coniferous forest and grassland was estimated
to be 10% to 12.6% , 1.81% to 2.6% and 3.2% to 3.3% based on ozonometry response model. In general, the biomass and
GPP loss of broad-leaved forest and coniferous forest in Dinghushan had a high consistency, and the loss rate of broad-

leaved forest biomass and GPP was significantly higher than that of coniferous forest.

Key Words: ozone; subtropical forest; biomass; dry deposition model
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RB =1 - 0.00142 x POD, (4)
RN =1 - 0.000785 x POD, (5)
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Table 1 Parameterization scheme of this study

KR ZHO TR BT B ABFF C AHFFR D
Model parameter name and scheme This research B This research C This research D
BRBAHE Ve, / (pmol m™ s71) 30 40 45

W KH PSR ], /(o mol m™2s7!) 60 80 90
BURAL m 9 9 11

Ve ax : Rk [EAL 3 % Maximum earboxylation rate; J, . : e KR . Maximum electron transfer rate;,ﬂ\:':f:‘ B.C D 43913 i -k B
FIE 4
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TR TR, 2015—2016 4E5H A L1 1—4 3 RUA Mk T e T

SEPIE S B 41 n/L F1 43 nl/L,5—10 A {53 551 11 5F
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PhR 12 HAh il R AL BEAR E 28 id AOT40 Fig.1 Daily mean and 15-day moving average curve of ozone
(40 nL/L) W& F BE, B05 1Y R AR BEF H452 A concentration in Dinghushan from 2015 to 2016
PEIE R AR
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FAAUTG Y | 7L 1 R ORI bR DL R R b 1 GPP 53 2k 38 1) 2 40 AR AR AR AE AN IRT 2 o, R bR 2015—
2016 FFEAAERR GPP 430102 235 ¢C/m* 261 ¢C/m* 1K 3RIK 13.53% .10.24% , 4—9 H Z @AM Hk GPP ik
AR ALY ,5 A A K GPP 187 ¢C/m’ 206 ¢C/m’, (5 4 4E GPP #i2k 1) 85%, GPP itk i f K BT
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GPP loss rate of three planting

/ \ 0 11
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Fig.2 Seasonal change of GPP loss rate in broad-leaved forest, coniferous forest and grassland caused by ozone pollution

B AR 44 GPP B2k 8430k 41 ¢C/m’ (48 ¢C/m’, Bk ik 2.48% Fl 1.81%, 5—9 H 24 #k GPP

B A 4y, BT GPP $12k 30.7 ¢C/m* 42 oC/m’, 5 4EE Ak GPP #5128 1¥) 74% F1 85.3% , GPP #ii
SR PRI AR —3, GPP iR S KGR 7 ¢C/m* 8.7 ¢C/m* 1K FH 2.7% M 6.35% .,

FHL GPP $ 2k 50518 3.2% 1 3.3% , 1T GPP WL INECHE JC 1 4% 43 Ak AR R 35 4, BRI Bl GPP
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MR B B4 ) POD B LA R A i i e 38, 5 R 2243 52 B1 (B2 FaIRHARSHUL T 22 C1 L C2 BF MRS
U EINRE Y EST SN EMOE 2 ¢

Bl 3 JER T T ARRISEL T 250 POD i R A m Bk %, Bl (B2 Sk RITHE MM
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J SRR POD, 2R 79.6 mmol/m® | 87 mmol/m®, C1**/ 1 €21 AE X AR S 4Lk Iy S H 45 5
SlJE 2015 4F 55 mmol/m* 56 mmol/m” UL & 2016 4F 46 mmol/m* 48 mmol/m’ , AR 57 4 44 mmol/m’ Fl 42
mmol/m” , EF X RE ARG A P 315K, B B2 Jr 43 )2 2015 402 12.47% .8.8%,2016 4F /& 13% 9% , /&
W50 11.3% F 11.69% ., FHREFHARE AP AR R C1L.C2 43002, 2015 4F 4.3% .3.6%,2016 4F 4.4%
3.8% AW 3.9% 1 3.68% . D1V Jr &IHE MR POD, 2AER 431 /&, 2015 4F 22 mmol/m*,2016 4F
17 mmol/m” , AR 5T (H FH S Bk % D 45l 2150 POD, Z2f & 13.2 mmol/m*F1 17.1 mmol/m?*, H D1
J7 ZE VT B M AR P R R R 18.7% (14.6% , AW 5T 5 SRR BP0 R 11.2% F1 14.6% ., HILE
B, A FESE T S A0 T 0 S50 L AR 0 A e R R AE 9%—13% (8], B AR A A A K R A
3.68%—4.4% 2 8] , RN 2E FRTE 11.29%—18.7% 2 18], BARS B IT R IE 2 Fis

/m?)

o0
(=}

20154F Jor6

pOD, &t &
POD, cumulative flux/ (mmol
S 8 3

(=}

L

N B1 W B2 DI [ C1
ENCHEEC Ils D

B3 EFAESASHUARITENSIREBEREEMERK
Fig.3 Ozone flux and its biomass loss calculated based on different stomatal parameterization schemes
POD, F R BI{E 1 nmol 1Y FL 5L 4GHE 7 RFE ; B ACRAHI ST 1 A AR ZE (broad-leaf) , B1 Fl B2 43| 2R L AAF 5% v i) i i Mo 42 5

CAREASCAYET #8575 (coniferous ) , C1 I C2 435 3 /m HAWHESE A A BE MO 58 5 D AURASCH R REHLTT %€ ( Grassland ) , D1 AUR AL BT
FE R LT

3 it

3.1 ARSI ZEPEAG B A Py R R A 5 )
ARWEFEHY POD, A i X [ AR A& AR 435312 79.6 mmol/m” .87 mmol/m” il 44 mmol/m* 47 mmol/m’,
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Proietti 2 IR A IR DN M X, 37 A4S FRbRadi i 8 1 ARG POD,7E 40—60 mmol/m? Z Ja] | £+ HAK7E 16—30 mmol/
m? 2 [] A T AT 45 AR AR, Hor JRU R 22— Javis B0 (1 B RS AL 5 B (B 0T AN 38 1 T P M X, X S 3%
C2 Jr M POD, im/NFHALA T BRI ZE R . ARFIE WA AR POD, SRB R 55 1 57 5 450 LI 4 S i L
AR R BRI, o s AR E i I e B8 AF 1.6 FI(E 30 mmol/m” , F1 F H: 45 tH A A H Wi R 41
WP T A T 43 mmol/m® POD, , RUIZ S UL Jr 8 T 153 (1) B I PR L3 B R B 400 1 5 S B
BRI,

£2 FRASKUFERSEIH

Table 2 Main parameter values and references of the Javis model

BMBHIOTR FEB O FE®R FED pEa pke b EWEC A
Model ~parameter name  Paruneter Bl Parameter B2 Parameter DI Parameter 1 Parameter C2 " .
and scheme RocAlonso' ™) Chapterlll'™)  Chapterlll''®)  P.Biker'™  Projettil IP;Z’;Z] Yool e

g, /(mmol Oym~>s") 285 195 25 230 180

Light 0.009 0.012 0.009 0.013 0.01

T,/ 23 23 28 27 27

T/ 2 I 0 10 5

Ta/C 38 39 37 38 40

VPD, . /kPa 4 4 32 32 4

VPD, /kPa 22 22 12 1 1.6

Foin 0.02 0.02 0.02 0.15 0.15

Ve,./ (pmol m™2s71) - - - - - 30 40 45

J o/ (pmol m™%s71) - - - - - 60 80 90

m - - - - - 9 9 11

Gt BRSFALFIE Maximum stomatal conductance;; Light: 0B 24X Light response coefficient; T,,,: B ik The optimal temperature; T, : S AR The
minimum temperature, T, : 5/ I Maximum temperature; VPD, . . /NS Hi2 Minimum vapor pressure difference; VPD, -tk #%5 F 2% Maximum vapor pressure
difference; F,;, 5/NEHIZE Minimum influence coefficient; B R FAHFI MW7 FE ( broad-leaf) , B I B2 4 HlZe% B A RN A5 58 C (R A SChO%T
AT % (coniferous) , C1 1 C2 43 HIFRR AT A EH MO 225D AREAS SO AR 75 % ( Grassland ) , D1 ARFFADBIFT R0 7 5

NI 2 B8k Ty 58 3 W B AE00T i) L Il b ARV B P bR ) A ) B 52 W TE 9%—13% 11 3.68%—4.4% Z [H] .
S HEAFSEAE T 522 510 2R RSB 7 T BE B FRAS ], HLAEAS [R] b DR ) A TR 0 25 Sl
SRMBHT REIRRILFEZEARZE, Bl FEIE Alonso 55 I F X BRI 78 £ H 14 FH T 2Bk 7 4%
WEIT AR AT, C2 J7 582 Proietti ™ FRfifi FH A AR B9 S H00E 5 4, D1 J5 58 35 52 T r g o0 ol A A FLASE
U, 33X = AT 5 FEBEAE N T b R R R, A R Z TR IES 5 AT LU S BRHS ZR RS SR AR I
PR TR 1 A B 4 1t 48 RO AR I, SRR A i L IR R Ol R A58 XS AN [] o 25 30
W, S, TR 22 53, B0 Clapter TIT™® Fr iy B2 J7ZEF1 P Biiker' ™ $2 H A4 TR LA AR AG S50
675 %, AT A LU T 2Bk g B <AL R BB (H R X Fh 2 Bk i 25Uk r B IC e B T — 43 IX
B2 S T RN P, AT DL AN () A B 2 1 7 S8 IR X T IF AP AE B AR RN e Pk

AN X F AW R 5 Rk B R RE T B Feng 254 (fi H AOT40 252 BREUN 2015 4F Hp [ 37 Hr
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