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Abstract: [Objective] The objective is to simulate and analyze the spatiotemporal evolution trend of forest net
ecosystem productivity (NEP) in Lishui City, and reveal its response mechanism to extreme precipitation, so as
to provide data support for spatiotemporal assessment of forest carbon sink potential in Lishui. [Method] The
spatiotemporal pattern of forest NEP in Lishui from 1979 to 2079 was simulated under three climate scenarios

(RCP 2.6, RCP 4.5, and RCP 8.5) by integrating plot survey, remote sensing observation and INTEC model. The
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spatiotemporal characteristics of extreme precipitation were analyzed and a structural equation model was
constructed to explore the impact of extreme precipitation on NEP. [Result] (1) The frequency and intensity of
extreme precipitation in Lishui during 1979 —2015 showed an increasing trend. In the future climate scenario
(except RCP 2.6), the extreme precipitation, frequency and intensity of RCP 4.5 and RCP 8.5 would continue to
increase, with a higher trend of extreme precipitation events in areas such as Liandu District, Jinyun County and
Jingning She Autonomous County. (2) Forest NEP showed an increasing trend from 1979 to 2015, with a
growth rate of 20.18 gem*-a"'. From 2016 to 2079, forest NEP showed a downward trend under the three
climate scenarios, but the total carbon sink showed an increasing trend, with the maximum NEP accumulation
reaching 10.97 Pg. (3) From 1979 to 2015, extreme precipitation had positive effects on NEP, while it had
negative impacts on NEP under the other two scenarios (RCP 4.5 and RCP 8.5) during 2016—2079, except for
RCP 2.6 scenario under which extreme precipitation had no significant effect on NEP. However, extreme
precipitation under RCP 8.5 had less impact on NEP than that under RCP 4.5. [Conclusion] Forests in Lishui
demonstrate strong carbon sink capacity, and have high carbon sink potential under future climate scenarios.
However, the impact of extreme precipitation on NEP should not be ignored. [Ch, 5 fig. 22 ref.]

Key words: extreme precipitation; forest carbon sink; net ecosystem productivity (NEP); InNTEC model; Lishui
City of Zhejiang Province
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Figure 1 ~ Spatial distribution of extreme precipitation in Lishui City under historical (1979 —2015) and future (2016 —2079) climate scenarios
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Figure 2 Interannual changes of the cumulative number of extreme

precipitation in Lishui City under historical (1979—2019) and
different climate scenarios (2019—2079)
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Figure 3 Historical (1979—2015) and future (2016 —2079) interannual changes of forest NEP in Lishui City under different climate scenarios
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MRt W, FEAETGIIXE; 2064—2079 4F, KIHFFEE T %, RCP 8.5 & E 5 77.01% Y X I 4E i e
0<NEP<<100 g'rm?-a”', RCP 2.6 fll RCP 4.5 i 5 F NEP<<0 [ X I %] 66.49% F 65.46%, FLREA

TRERIG, H T REaRGEE X L A AR AR AL .
23 RETUIHRWRESRS NEP HF0T

AR S AT 1979—2079 4ERH 7K T R X NEP (38 18 2 54 e e KRG Rk, AT DL R&
IKEFRMA S R G NEP (b i B OR s 7. & SAf3 . A AR b X NEP AR L 1) B 352 W Ky
0.64, X B 3ty B3 7K 1) ELHE S 0 A 0.30, A A8 A 38 Ao 52 i AR o e 7K 2 1717 5% 1) NEP 1) [a] #2531 4 0.11
(0.30x0.37=0.11), kK% NEP (9 E 014 0.37, PRI 1979—2015 4E i /K itk kK X NEP 77 4=
TR, HE SB Al l: 76 RCP 2.6 T 5 K, 2016—2079 4E R /K i S A% 28 b % NEP 254k i 21 432 52 i)
h0.66, Xof A it B 7K A T SE W Ol 062, ARG AR A A 5 e AR i A 7K B 1T 5% 1 NEP (9 [R] 42 52 1 Ry
0.01 (0.62x0.02=0.01), # %ty F% /K X NEP () L #:%¢  RN W 3% . M & SChl %1 : 78 RCP 45 7 T,
2016—2079 4FH 7K i A AE A% NEP AR b () ELHEERZ A 0.93, XA v b /K i) EL 2 o 0.53, A Ar
A3 21 I R /K 5 NEP 72 A 5 [R] 22 52 1 4 0.20 (0.53%0.37=0.20), # 3ii Fe 7k %F NEP Y 153520 4 0.37,
IF H X NEP P2 A M S 0 . &l SD AT . 7E RCP 8.5 155t F, 2016—2079 4F i 7K 17 A 46 728 4k %F
NEP A5 16 (1) EL 452 M0 0.93, Xof i ity R /K 1 32 5 0 Ok 0.62, A A6 A8 A 3 3k 5% i) A i 88 7K 3 17 52
NEP [ [H] #5411 A7 0.07 (0.62x0.12=0.07), 3t F 7K X} NEP [ ELER2 M0 0.12, X NEP AR £k 7= A= 1 4

AN



5 41 55 5 ) WA s WA RN K T AR T 2 6 2 0 A i P 7 A i 925

4t

B.RCP 2.6

1
[ ek B8 | oo b K B |

C.RCP 4.5

D.RCP 8.5

O was [ 8%k — b0
BS ;X (1979—2015 5) ZARE A& H = T Ak (20162079 ) T #3% %K 2t NEP #9% 7
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