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Abstract; Quercus variabilis is one of the most widely distributed natural tree species in China. The southern foot of Taihang
Mountain is one of the key areas of forestry engineering in China, which is sensitive to climate change. The study on the
relationship between leaf area index ( LAI) of Quercus variabilis plantation and climate factors in this area is of great

significance to the construction of forestry ecological engineering and the evaluation of temperate forest carbon sink function
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in China. In this study, a 40-year-old mixed plantation ( Quercus wvariabilis, Robinia pseudoacacia and Platycladus
orientalis) in the southern foot of Taihang Mountain was taken as the research object. Firstly, we corrected the MODIS LAI
product from 2001 to 2019 by using measured LAI data. Secondly, we analyzed the climate change trend in the research
area in recent 19 years. Finally, we analyzed the variation characteristics of LAI and discussed the relationship of LAI and
climate factors. The results showed that the climate in the experimental area was warming and humid from 2001 to 2019. The
rising rate of temperature is 0.70°C - per ten years. The temperature increase in the growing season was higher than that in
the non-growing season. The precipitation in growing season and-non growing season increased and decreased, respectively.
In recent 10 years, the trend of climate warming and humidification has accelerated, and the frequency and intensity of
high-temperature weather have increased. The LAI showed an increasing trend, the average value in recent 19 years was
2.09, and the growth rate was 0.21/10a. The growth rate of LAI in near-mature forest period was lower than that in middle-
aged forest period. Temperature was the dominant climatic factor affecting the seasonal and inter-annual variation of LAI,
and precipitation mainly affected the seasonal variation of LAI. The LAI in the years with high temperature days higher than

35 days was lower than that in the previous year in the near-mature forest period.

Key Words: climatic factors; leaf area index; high temperature; climate change; Quercus variabilis
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Fig.2 Inter-annual variations of temperature and precipitation from 2001 to 2019

HE—25 Hgg 2001—2019 4FAE K2 (4—10 A ) FaEAE K AR BRI 5 R IR AR (E 3)
ALEBE G 19 450k AR K EMEAEE KA PR TR R B KR FER R TSR R 0.82°C/10a, & T
AR ZE, 2001—2009 4F 2010—2019 4F Az K R FEK AR TAE K A4 MH (512.5 mm) YA 5350 R
5 4R 2 4F 2 AT BUAE K ZERE KR 2050 533.7 .554.8 mm; JEA: K 2 MK AR T 5000 S M8 B9 4R 403 20 AT
SAERNT AR, AR B AR R AR AE R FBRRIC TR E A0 7004 3.2 M 4 2 4 AR FEFIAR
AT 21.91 22.61°C , 3T 10 4 (2010—2019 4F) %, A K Z2 PSR AE 2010 2011 4F H S P34 (E 53 A%
0.04 .0.11°C , ARG m T 218, b 2013 2018 ,2019 4F o S E-HIE 4 1.10°C A b JEAR K=
SRAE 2011 2012 AR TS8R0 348 T 31, Hrf 2014 4 B AU E B 1.48C
KK T 2010 2013 4543 BIME TSR Y91H 5.8% 28.9% , AR Y TS0 Y1 ; JE4E K 2Rk
A 2011 ,2015 2018 485 TR - BH , HARFER AR TS H1E,

2.2 iR H BRI SOBUR A PRAR L

Al 2 3 AT O ZNIRJES S IX 3T 19 A K oK m 3 in Al 2 K F R ks 1 & AR R g v, B M
R B ARRE ARV AR, A KBRS A R TR AR H T RIE T, T TR R
FHE I H R S IR X B f 52, & 4 F2oR 2001—2019 4E 5 iR H 8% = 10°C A SR (A,) FI4EFRAEfL, Hi
R H S RIE ) 35°C DL BRI 19 4R SE50 X @i K AR A B i e K #R ol 6.75 d/
10a, £ 4 &R KR A BBORT 35 d(2002.,2013 2017 2019 4F) |, Horh A 3 4R34 & AR L0 10 4F

10°C 2 B R AIRE B A K AR IRRE ™ | = 10°C A RUB B i X A PR R A S B34 4, A il 10°C
(AL H 3 AT — 52 B B R R e e ], R R 4 ] L, = 10°C G SRR IR A S hnEa B, AR AL R O 215.44°C/ 10,
T 19 478 RO S IRE T BLAE 2003 4F  RARAE H BRFE 2010 4, 43 BT B AR A AORUTRBAIG 1 J R & 88, 2003
AR N 14.18°C , LRI E AR 0.54°C , 23T 19 4F LR B BAKR ARy, 2010 4F 10°C H54E H U2 3T

http ; //www.ecologica.cn



1650 xR 43 4

FOKBEPESR  —e— IRET
ARk B3 i

15 r 1 100 2 r 7 100
y=0.082x - 0.402 y=0.053x - 0.058

R*=0.155

1 50 I r 1 50

4
n

N
)

s /[ £

E T g
%5 T Lz
< PEE =
% g 0 O AT 0o E g
rE \/ U =2
g 28
aQ, =]

£ -0.5 & S

= =50 -1t -0
5

2

[-™}

-15 . . : -100 -2 : : : -100
2001 2006 2011 2016 2001 2006 2011 2016
A4y Year

B3 2001—2019 FAEKFMIEEK TA 70 PAP BERRTR
Fig.3 Inter-annual variations of TA and PAP in growing season and non-growing season from 2001 to 2019

ML IR ML TA, KIREEF Temperature Anomaly; PAP ; [FF/KFEY- 43 Precipitation anomaly percentage

19 4R LD ARG P HTZARE H AR ORE I 1Z4F 4 Hip A il 7 —YOR e 25 D 2, 48 /NN H i fi
RFEIE L 9°C , FEUZAFE 10°CH) HABUE (10°C #1528 H BUR THE 40

50 ¢ 4400
%
B 4200 |
< 40 E]
Z g
>
S %‘ 4000
= a,é 30 e 2
m & %g 3800 |
¥ E 20 T ’g‘ t+
b 3 3600 [
= S y=21.544 x +3,619.554
=10 ¥ =0.675x+ 16.509 2 0| R 0,404
R=0.167 B
)
0 320!

1 1 1 1 0 1 1 1 1
2001 2005 2009 2013 2017 2001 2005 2009 2013 2017

AEAy Year

El4 2001—2019 £5EHHM=10CELRBHERETL

Fig.4 Inter-annual variations of high temperature days and effective accumulated temperature

2.3 LAI BY4EBRAIZETT 254k

& 5 78 2001—2019 4F LAL fZETTFIAERRAE (L, LAL (295280 5 R MK 85 o —80, BB THRE G
LA FF 6N, JFE ik Bl ik, TAKERZ RN, £ 2 AE RN E . 2001—2019 455255 X R B2 BRI
SRR LAT 3R PRI a3 2846 240 0.21/10a, Hid 2001—2009 4E 4k T Fh bRk 3 | o2 4 fe A 3 A
1, LAT AR R A b A8 0% 0 0.38/10a,9 4545 LAT A4z £ Z2F- 44 LATL 4358 2.01.,2.74;2010—2019 4F4b
TR BRI, O TMGHE A #2 AR BRI LAT AE 3 K AR 22 A8 4630 0.30/10a, 73 LAL 1A K 22734 LAL
G35R 2.17 2,93, 3K 19 4 LALAEF-3{E AL SF- 3 A28 6 X ) 43002 1.75—2.32,0.72—3.74, 19 45 F-H1H
92.09, LALES b—4FFE ] B AR AR 3 A : 2003 ,2010 ,2013 2017 Bz 2019 4, XF Be ]IS AsiR 4 A& 1, 2003
AEREZK S8 R = (KT 900 mm) SR 19 4RI, H BRI bS8 P2 RIS 14.5% ;2010 ,2013 4
ER T ARGy, B BRI B T8 M 52017 F1 2019 48y S E IR ARGy, SRS R 2w & 1.10°C
VL b, S8R A T AR X JLAMED LAT H b —4F B B AmAR i A

http ; //www.ecologica.cn



4 1 WO 45:2001—2019 4 KAT L1 e A B MR N TARI T FRFE 40 5 AU LTI S &R 1651

20

LAI
¥}

3 =0.021x + 1.885
R*=0.684

1 3 5 7 9 11 2001 2006 2011 2016
H 4 Month 44y Year

BE5 2001—2019 £ LAI ®EFEREL
Fig.5 Seasonal and inter-annual variations of LAI from 2001 to 2019

24 LAl 5EBEHETHXER

6 #7m 2001—2019 4 LAI 55EH FAEA R R EE LR, R LAT A B IEAH KR,
A REE LSS0 A 0 LA R AR - ¥ A0R AT 1°C, LAT 36Jn 24 0.18., H Bk &= @& i H 4y,
LA A5, uH R BRK 3 T 100 mm 097 64y, LAL B{E KT 3, X2l TxX s M k2 THZ (6—
8 H) BRI R AE K 5 3 19 4R 1 A H BE/K KT 250 mm (2011 4F 9 F) % H LAL 24 3.003, 4FF/K i
£ 600—700 mm 2 [A] i fpc il EORE AR 4, H B A AR AR IR, LAT P30 217 (1 6) . AF R /K &2 5 900
mm (2003 4F) S AK T 400 mm (2002 4F ) BIPIAFE | N TTARAE TP bk 301, LAT S (R OK - 2R T I 2ok, 78
A REEAR R I, LA $RE H BEPEOS g K, A H BBEEUET 50 h —J8 1B 2 W, 4351150 2005 47 H
2014 4F 2 A X #4~H B LAT 43514 3.29 f110.82,

XF LAT 555 ARG [0 40 M e B (36 1), RS2 5 LAT 25735 AR bR AR 5 1 32 30 e 2
2 WK A K 7R A E 2 LAL A BRI S0, G 5%t LAT 092 m R38R e AR AR K 2 | BAE K 2% Py s SR 2
LAT FIRR IR =

®1 FREMERE LAI 5SEEFEXEHERSERSHTSEH

Table 1 Coefficients of stepwise regression analysis for the relationship between LAI and climatic factors on monthly and annual scale
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