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Vegetation loss risk assessment under temperature stress considering lag effects

—A case study in Heilongjiang Province
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Abstract: [ Objective] The risk of vegetation loss under temperature stress considering lag effects was assessed to
provide a scientific basis for formulating regional adaptive management measures. [ Methods ] Using Heilongjiang
Province as an example, a risk assessment method for vegetation loss under temperature stress considering lag
effects was proposed based on weekly normalized difference vegetation index (NDVI) and temperature data.
Quantifying the probability of warming and cooling stress risk in different terrestrial ecosystems in Heilongjiang
Province. were quantified. [ Results] Vegetation during the growing season is closely associated with temperature
changes, reaching the most sensitive state at approximately 9 and 23 weeks of lag, respectively, and with high
spatial consistency. The eastern and western regions of the study area are high-risk regions for vegetation loss,
whereas the northwestern and central regions have a lower risk. For every 1 °C increase in the average

temperature, the risk probability increased by approximately 0.5% , and for every 1 ‘C decrease, the risk increased
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by approximately 0.70% , indicating that cooling had a greater impact on vegetation than warming. The risk

variation under temperature stress was higher in farmland ecosystems and lower in forest ecosystems.

[ Conclusion] The eastern and western regions of Heilongjiang Province are high-risk areas for vegetation loss,

and cooling has a greater impact on vegetation than warming. This highlights the practical significance of

comprehensively considering the lag effects of temperature stress to accurately assess vegetation health in the

context of global climate change.

Keywords: temperature stress; lag time; vegetation loss; Heilongjiang Province
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Fig.1 Correlation coefficients between NDVI and temperature at different lag times (a),
along with changes in NDVI (b) and temperature (c) at extreme values
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Fig.2 Correlation coefficients between NDVI and temperature under periods of positive (a,c) and
negative correlation (b,d) and their spatial variation in lag time
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different levels of temperature stress during positive correlation period

75— 7 T, ARWEFE o B AR RRAR CEROHAR A e EE AT LA R o b O A AR R AR
WA ARG AT TR (E6) . RIAERAAE BUNGHF R I >8> 5> Rk, K4S
SREGEMBTEEASMRX BB SK A R R R ALt k. 5 R
A BT AR E &, FEMAE RO, A B, 3k e 3 WA O TR B 38 Y A R A R
] A 25 AR G A0 38 A O KRG 22 S W e, B E AR ) B o



184 K A A3 i 45 %

Y<<40"|X>90"
P=67%

Y<<40" | X >80"
P=64%

Y<<40" | X>70"
P=61%

Y<<40" |X>60"
P=58%

Y<10"|x>90"
P=28%

Y<10"|Xx>80"
P=26%

Y<10"|Xx>70"
P=23%

Y<10"|X>60"
P=21%

R ——————— 4
0 0.1 02 03 04 05 06 07 08 09 1.0

B4 GHEXERNPFAREZEESEMETAREEEHNRENRBEETEETL

Fig.4 Risk probabilities changes of vegetation loss at various degrees of vegetation loss

under different temperature stresses during negative correlation periods
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Fig.6 Risk changes at 40 th percentile of vegetation loss of different ecosystems under 1~4 C warming (a) and cooling (b)
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