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Abstract: In order to reveal the responses of the radial growth of different tree species to climate and its adaptability to
extreme drought in the middle of the Loess Plateau, the tree-ring width chronologies of Pinus tabulaeformis, Sophora
victifolia and Rosa xanthina were developed based on the samples collected from Renjiatai Forest Farm in Yan'an. The
Palmer Drought Index ( PDSI) were used to define the extreme drought events, and calculate the drought frequency and
drought intensity. The tree-ring widths were used to quantify the resistance, recovery and resilience of radial growth to
extreme drought events. The Pearson correlation analysis results showed that Pinus tabulaeformis was negatively correlated
with monthly mean temperature and monthly mean maximum temperature in May, but was positively correlated with monthly

mean maximum temperature in September, monthly total precipitation in November of the previous year, and monthly mean
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relative humidity in July; Sophora viciifolia was negatively correlated with monthly mean temperature in September of the
previous year, monthly mean maximum temperature in July, monthly mean temperature and monthly mean maximum
temperature in August. Rosa xanthine was negatively correlated with monthly mean temperature and monthly mean maximum
temperature in July. Radial growth of all species were positively correlated with the monthly mean PDSI. Increased drought
intensity reduced the drought resistance of the trees, and thus weakened resistance and resilience of Pinus tabulaeformis and
Sophora viciifolia. The results also showed that the resistance of Sophora wviciifolia was stronger than that of Pinus
tabulaeformis, the recovery of Pinus tabulaeformis was stronger than that of shrubs, the recovery of Sophora viciifolia was

stronger than that of Rosa xanthine, and the resilience of Rosa xanthine was stronger than that of Sophora viciifolia.

Key Words: middle of the Loess Plateau; tree-rings; radial growth; extreme drought events; resilience
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Fig.1 Tree ring sampling sites map
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Fig.2 Meteorological data of Yan’an meteorological station (1982—2017)
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SR FHAS [RIAR T AF 3R 5 S5 0 e R AN SE B B AT 400, THAA S 1982—2017 4 IR 2l 1986—2017 4F | B
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B2 S  RAEMALE T 20 5 E A K EE T Rs W TR EAEFEM ALK ES FIUEWARE TR AL
AR BT R & AR AR AKCERRE Y, 3 MERRTTRAARIT .

Ri=Gd/G,,, (1)
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Re=1 R FIERAERKIKCEABAEAE , Re<1 SR KOKFE— 25 TR Re>1 R 55 5 KOKFIRE . Rs
FoR T RG22 57, Re< 1 Fm A R AR 58, Rs> 1 FR A KRB my ik &2 %Y

R 3T S SRR AR AR 1A AR R AR R R AR 10 A 2 A 9 AR PDST<-2 B4R i E o T 5
SRV TR ZRREE, T RUSURRIT SR T RO AR T TR LR TR R S T
i TF R R E R RS AENES T2 H B HE,

2 ERES

2.1 WHAERGIHFE

1 R R R BOT- S HURBE (MS) =5 IR, 8RR AR by R X A A B ARUER ; R F b o 25
(SD) Fe K, HA & S5 B 22 3 MEFRIEMELL (SNR) B, FEA B £ 5 BRI B REAS BURAC et
(EPS)>0.85 FEA T & (5 5 FEA B FBMRERE . BRI S, HF5E X 3 B AR F G045 AE 40 &5 8 22 i A Ak
G REFEM AR AT EOR . PR UEAER W (18 3) , A R P i 5 BRI B e RO R A A —
O RRAE 2000 5 2011 4F 3 SRR R U] A5 sE AR 4E
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Table 1 Information of sampling sites and chronological characteristics

Bl AL AR B

Type Pinus tabulaeformis Sophora viciifolia Rosa xanthina
£ Latitude 36.079°—36.082°N 36.083°—36.084°N 36.080°—36.081°N
Z:J% Longitude 109.167°—109.169°E 109.173°—109.74°E 109.175°—109.176°E
14K Altitude / m 1146—1189 1223—1267 1230—1264

i Bt Time length 1982—2017 1986—2017 2002—2017
FEA R Sample size 64 45 28

Fr#fEZE Standard deviation(SD) 0.145 0.336 0.180

{ZME . Signal to noise ratio( SNR) 16.553 12.023 11.831
XY E Mean sensitivity (MS) 0.162 0.256 0.248

—Br HAH2E Autocorrelation order 1( AC1) 0.004 0.064 -0.163

FEUR ] -4 56 R B Mean inter—series correlation 0.343 0.397 0.639
FEARBEA XS Express population signal ( EPS) 0.943 0.923 0.922
COFECHA IR E Mean sensitivity (MS) 0.275 0.290 0.367
COFECHA Y JFH #1525 Mean series intercorrelation 0.727 0.484 0.502
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