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Research progress and prospect on the response of forest with different attributes

to drought
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Abstract: Global climate change leads to gradual increases in the frequency, intensity, and duration of extreme drought
events, which reduces the resilience of forest ecosystems. It is urgent to explore and reveal the characteristics of forest
responses to drought. Taking the quantification of drought as a starting point, this study summarizes common indicators,
evaluation methods and application cases for understanding forest responses to drought. It also examines the impacts of
inherent attributes (e.g. stand age and canopy height) on forest responses to drought. Based on the research progress, it is
urgent to develop multi-scale comprehensive analysis to understand the driving mechanisms why the differences in attributes
could lead to diverse forest responses to drought, deepen the research of detecting regime shift of forest ecosystem with

different attributes and its tipping point, and develop the application of forest management practices and model optimization.
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Table 1 Definition of drought indices and scale of drought severity based on their values

FE TRIEK SE L TRAER BUEE
No. Drought index Definition Grades of drought Range of values
1 AR IR T AR EL HETF UK VA IE L, 25 R K TR (=1, +o)
(PDSI) RO AR R R A AR BE (-2, -1]
HEER 5 (-3, -2]
Ee (-4, -3]
Rt (-w, -4]
2 Frifi ALK 4 5L (CE-EANIEIET >/ ST W P (0.5, +)
(SPI) W, ek E A bRk AL B B 48 4L BTE (-1.0, -0.5]
5 (-1.5, -1.0]
R (-2.0, -1.5]
L -0, 2]
3 PRI R K ZR 1K S 5 ) BE R /K 5 W A 25 T [ SP1
5% (SPEI) Z ZRM log-logistic BERA4M G | Zoid B
IEAARUEILAL S 1R 5L i 5
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4 R 3 R T B R K et () Ve 2 i T 5 (=04, +o)
(MI) Z 2B AR AR 25 R 1 BE (-0.65, -0.4]
rh L (-0.8, -0.65]
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R (—e, —0.95]
5 K535 AR AL S5 RN A R 0] TR 2 S R T (=, 15)
(WDI) FEBORT N (1 T W R B, B BE (15, 30]
(%) Fw, 5 (30, 45]
i (45, 65]
L (65, +o)
6 AR R FRAE— B W T 2 S R KR R s ES Tk &7
(VPD) 5 SRR IR R Z B B 2 1H T X 0.50 0.66 0.49 0.28
R X 0.63 0.77 0.47 0.24
BT R 0.61 0.82 0.45 0.21
TRKX 0.93 1.53 0.66 0.19
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Fig.3 Diverse responses of different structured forest to drought worldwide from previous studies
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