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Abstract: Sphagnum is one of the most important carbon sequestration plants in terrestrial ecosystem, which accounts for
approximately 15% of global soil carbon. In recent decades, the changes in the hydrothermal status of Sphagnum bogs
caused by global warming have directly affected the amount and rate of carbon fixed by Sphagnum. In this study, the most
important subalpine peat bogs of China, the Mt. Shennongjia Dajiu Lake Sphagnum palusire bog, was selected as the

experimental area to analyze the effect of climate change on the vegetation growth of Sphagnum bogs in the mid-latitude area.
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The Moderate Resolution Imaging Spectroradiometer ( MODIS) vegetation indices NDVI ( Normalized Difference Vegetation
Index) and EVI ( Enhanced Vegetation Index) were used as data sources from 2000—2017 to compare the advantages and
disadvantages of NDVI and EVI time series, revised by the logistic model in monitoring the vegetation growth status of
Sphagnum bogs. The best index was selected to obtain the change trend of Sphagnum bogs vegetation growth in the past 18
years. The results showed that: (1) the logistic model can effectively eliminate the noise on the time series of Sphagnum
palustre bog vegetation index. (2) in the seasonal and annual time scales, the EVI monitors the vegetation growth of
Sphagnum palustre bog better than NDVI. In the seasonal scale, although both EVI and NDVI reflected the regularity of the
growth cycle of Sphagnum palustre bog vegetation, EVI was more sensitive to the time period of the change. In the annual
analysis, EVI had a greater range of response space to accurately reflect the annual variation of Sphagnum palusire bog
vegetation. (3) the change in the trend of Sphagnum palusire bog vegetation in the past 18 years was obtained by EVI, it
was found that the annual average growth rate of Sphagnum palustre bog vegetation showed a remarkably steady growth, with
an average annual EVI growth rate of 3.8%0 (R*=0.45, P<0.01). Compared with the annual average of EVI, the annual

maximum (R*=0.47,P<0.01) reflects the dynamic changes of Sphagnum palustre bog vegetation growth more sensitively.

Key Words: Sphagnum palustre bog; logistic model; NDVI; EVI; time series analysis

TR IR ( Sphagnum ) J& e TR B i BB R RRAE D), 6 AR5 VR B 45 K0 D B8 & #E G PE R L &
BR—2 LA 1 A VR IR TR AR BT B, V8 1 B 1 1 B fat 24 7 - R 11 1597 R4 o U8 A B L A% {4k [
SE B b ARG A A R BRI RRIA 2 221 S (i 45 118 e VR VR By i b A A5 R e P B BRI R R 2 — L A
SERBAGIR P 4l A, VR ACEEVR I — oA TR M | RR i DX R IR B RK A R
B ERYT SE LR i RS B K G SR AE Bl W TR R RR Y R T R R VR PRI
M ZRK SCRREEARDE , BT 7 V8 e VR A A5 R G I 55 0, W00 T HLBRICRE D . A TRoT AR, kR
1525 ALK e e VA PR (AL R 43 A1 R B A 1 A ol BB VR o 8 VA PR AL 2 ORI B 25 AR Ak
MR T A A A A R AR B VR R I, TIOR8 e VA PR AL ) AR S R R E I AR R

H R, AR R A5 Iz oy T it e A A A R M I A R AR 2 7 A B R AR S g
Horp IH— Ak A 9% 45 50 ( Normalized Difference Vegetation Index, NDVI) F13% 5 FUAE #% $5 %4 ( Enhanced Vegetation
Index, EVI) N N V2, BN 238 X TREAEAE KR G0 0 IS 47 1 R B o, AFSE R &, i 4
B O B TR A R IR AR AR 0 Sy e SR B I A 9 s e A L 4
e TR A KRB A AR A IR SR B NDVIZEVI 835 3k A Ay 2 e AR A A A R B0
WEDFE TR , EO6 T U e B IX Sl = AR 2R A B 2 28 S PR 551 R BB E T R 84T e 3 R

IRC IWN L P 2Dl S 23 AERE DO R 7t L TR S b s A | AP ke > S 7
A ROR A o T WS SE g D s Rk AT 1 A AR A X e e 2L K S, BIFSE 4R HEAE 1999—2000 4
WL T R T 2 2 B (Macquarie island ) IR Ac#E R A | DL AR B9 S AR AR ARE 52 10 18 7 5 B4 BRE B
KNFIZS [8) 53 A7 5 Oke 256122 38 1 SR RL B4 T 2050 4R SRS T | b 38 PR e il A KO, 4538 32 +
SR G 2 e 5 2 1 IR B S S e e i B DRV B Y A ] S SB0IN E A A B | e i TR R LAY
ST AT B 2P K Loisel %1% B S 2 00 SCHk T Sc 86 Jy 0 23 V8 1 VA PR VI I 8 2 K 1y T st 4, AR5
AT R i AR A SEA , BIFSR I R T A 3R AR I A K R A AT R O G A R ST S N FE o i
WA AT RZAAIEOT R R e e s i AR, FaR W58 3E 20 Iy s st sk o3 b 17 s 245 b DX e e 8 VA
FEAE AU T YA AR 453 T ARGF Y4518, T AN ] DX 80 o 0 A A8 Ak iy i o7 A7 78 22 5, v i b XAl
I3 ATAT R AR B VR T, 3 DX AR AR A A = T 1 s i) J] SRR e R T

Boelman 45" Xif LR ik & S 5 19 & JFAE VR PR T 15 4R AR =5 R AR 3 1356, JF 4T T 2001—
2003 4E 1) 3 4R NDVI 5B 0C RIFTE . 450K W] NDVI J& W I AUAK &5 I A 9 7% b B A A= 1 i

http ; //www.ecologica.cn



13 1 PEGRSE A5 JE T MODIS Kb (94 A< SR LIS 8 ¢ B T8 AR B 1 K2 A 5 3

SEPRARAL A RO TH Rl H ZEA ] NDVIAG S 58 FEAAAR DG I LR S S B0 020 1 b S R XA A W
SEAPREVE | LA S LAART ol b A1) A7 A8, 55 08 78 A R B A R 0 I b 8 A 10 e 5 BT R SR . May
S5V AR RIF S o 30 Hb Be AR SO Al X I AR £ % B RERETS NDVIL L0063 5 I 40 AN B R DL K B gtk 7=
(Gross primary productivity, GPP) FJZMaf 45 i, NDVI il GPP 5 7K SCARfLFRAE A VLD, I NDVI A .40 )7 48
PRI A ™ ) AT BEAFAE ), i 1 0 35 SEAF 7% o2 BE 2 UMK o3 & i i AT AR TSR L B . Acunha
SO PRA TN R P S v I B0 U Ak AR VR R R B ) 1 2 BOR VR BRI A B L, B S0 L T MODIS 11
NDVI F1Z& i ( Evapotranspiration , ET) 78 Wi ilJe 7 8% 73 P AL 9% 7 55 s 52 b A9 RE 71, 5 3 NDVI [b ET 3
AR SRS S A (AR IR ) YSEIA 3K SRS ERE ] 1 NDVI $8 bR 47 e ¢ 85 i AR A F RO e
DU T XA TR) A 5 [ R 9 X, ND VL ) i Jof A 85 0 8 A0 A7 AE 25 5%

ASCIUA A 2001—2017 4F 9 MOD13Q1 I BAR B E H (NDVI AL EVI) 7= ffy, Xof [ 55 A7 ) b 2 B2 W0 55 1L
P 5 TR —— PR AR BRI Ve 2R B VE PR AT A WS BN 20 BT, AU B AR A ARAR R T, v 6 U8 ¢ B8 V3 3 A
WA MU . ASSCIFSE N 254095« (1) Logistic A58 7E 8 5% 8 TR PR AL B0 18] 732 90 3T 1F vh 14 808 43 5
(2) % b NDVI 5 EVI (e 58 IH ARG A KR BL I R 7 5 (3) 15 30 U o 8 VE R g 2 1 AR RO A Sl 18
SERYAEPRAE G HY . ARSOR LG T PR )2 BRE B 18 A e RN () I 1) ) 191 9 e 88 VR T3 A e 2B ORI
AT, 1K T B F ATl ik DA T2 S A s O aI E vh B e A o A R i S BBE . 53 8, AR SOR AR S Yl i
VAP E B BEAD 5T, REAEHE— 0300 W CABEAE Jmy X AN (] 245 B2 5 e e B VR R A i 2B AR By 52 0 oy
i — 2D 3 SR AR AR S TR PR A A8 RGN RE R A A |25 (8] 43 A 1) e 728 St (LA af AP S 4%

1 MRKX

TR VIR PE B0 T /2408 b X A5 AL Jy e FE M XTSI Dt A A, A0 BN K
WY R R S R A SR X WV e O A SR Y L b A K T A R e TR
FLRAE T T B b X/ LA P AR B TR WAL AR BRI R LR AE Bk 1 CAAAE 3 7 4R DL I, 1R
R0 X P B VA PR AR, T S JFLUR TR, U IR 8 25 FE 23T 1009, 0L 40k FE AT sl -, KLl
Ve BERPESZ B T BN E TR, B ATTEBUR KA SCER I TR BOR 3 T, C PR R m I TAF . MhAz
SV A AR IX R LI AR AL R EUEA T T SE bR A, 35 1 20 4D 70 AR LSk KBB4 A R 7K SCER
Skt RV A SR AR R B PR T R L ISR R A A0 A IR 8 R BRA R %
SFBOR A T RO G TR AE S R GRS, R R P R R S R A LS
1 2 A B SR PG e LU ik RV R A0 AT TR IR GEIOR O . A5 b, ST A R (%) S b O I sty o5 PR
S5 AR VR A BT A W R S SRR Sy bt ORI A BRI b T, B RS K 2R S R A 11 5
HhEUR H B TR PEAE A T IR BUIR , A5 X 3832 Jmy B Is) T JL SO AN IR AN BB A8 A IR | 4 THT 1Y) 52 B K L e o & T3
PR A TT IR RN & Je s A, T 22 e AR A 1 1T DU R B2 (Rt b sl | Dy St [0 ) Rk o AR R A T A 5 T R

ARSI LIRS ), A7 T WL A8 A AR X PG AL 38, b3 AR AR A 31°24'—31°33'N,109°56'—110°11
E, RILBHEHE T TEih, S 1645 hm® , HA R R B EA 779 hm® P JREEERFE S0 T KU
T — A b VAR ) R AR B IS B Oy 21 B FE—e Rk BEHE 78 ( Com. Carexargyi-Sphagnum palustre) 485
F—RIREERETE (Ass. Festucarubra-Sphagnum palustre ) 25131

ASCAE R IUI H 2 Bl v 2 460 e e T3 15 S 9 BEER W AL, 533198 24 Bogl Fl Bog2 (181 1), Hirr 48 ¢
R A JE IR BRI TR Bogl (31°28'51.19"N, 110°0'51.19"E) | AL F BRI e I i | 28 5045
AR SCHRE | ply v O U TR SRR IR Ve AR B VR PR BEE R Bog2(31°30'45.413"N, 110°0'7.273"E) , %4k &
SERCH Y 0 T8 B 5 A G 6 U R D B 0 5 3 38 B TR (A
Festucarubra-Sphagnum palustre) , 5.2 2 WY 55 8 R 45% MR HFNEEF SN 0.6 m, High )2 F 5%

http ; //www.ecologica.cn



4 JAE = 39 %

&9 100% , Ferp P 5 -3 52 HE 0 95% , B o (P00 20 0.22 m, IWFTE RS R, AL S0 Je i a7
PEBES QAR St B 14 /N NBE ARSI 25 JURE 7 BRE R ] 0 B R R A% 28 SR, REA 1 P e
eI B TR AR I A K MR 77 32 B RUBE RN R

1 WRRER(EEA 2017 4 5—7 H 1Y Sentinel2A 4 WEF O E15)

Fig.1 Sketch map of study area (Base image is Sentinel2A composite true color image from May—July 2017)

2 #MRITE

2.1 EEHE

AR SCT P 3 SRS A Ay 56 ] ] 2R M0 25 K JRs ( NASA) $244E 1) EOS MODIS ( Terra) 7 it & 41 H Y MOD13Q1,
PEHRFEASS T NDVI A EVI, 25 [8] 73 BE38 250 m, IR 73HER0 16 d, BURHELE R MIE JURIE K
AUREAF AL IR R v 1 R B, Tz I T X i A s v

JIT HEE A1) H 3¢ [ Ml 5T B R JR (USGS) & B9 B0 ¥ °F- 15 AppEEARS ( Application for Extracting and
Exploring Analysis Ready Samples) (https://lpdaacsvc.cr.usgs.gov/appeears ) 215, 1Z-FG AL T H M A2 i
FE AL (Points ) BUBFFEIX (Area ) BT RS HRSE AL 5 ] NASA TR 7 it (4 I 25 R A B T MR IR 55

MOD13Q1 B NDVI I EVI =8 16 d Bl , e A - B &2 38 255 K B3 5 ARG A &
SEREM IS R . R A T AR AR BT 1E A R LS e A B 2 1 AR R AR R
2.2 EEAEBE A R ST IE

AP 50 e B U A A A A Ao AR ) R B, L 250 i)l £ T DA A AR W A R A E S bR
P AR, TR A AR AR U R A5 R, R P AL s M BE L = JE R OIRBL , LA R K AR R DK S5 7 o
A St R A i 4 R T 7 A (A D6 e A R e i) 2R e B S A A A R RN A
PR RO BR AR (18] 2 2R .

TP A A R — M5 T, P I B, X AR PT LA T Logistic BRI, Zhang L[S0 4R p A5 B
BRI g A1) 23 BT AL (Stepwise logistic ) RAUAEY) A9 215224k, H BTZA AP NASA SRAIE A I D %
TG RIRZ D BB

4

y(1) =

+d (1)

1+ eu+bL

http ; //www.ecologica.cn



13 1 PEGRSE A5 JE T MODIS Kb (94 A< SR LIS 8 ¢ B T8 AR B 1 K2 A 5 5

K,y (¢) ¢ BFZIE NDVI/EVI B, a, b HEZS4L, d i NDVI/EVI #1146 508, c+d i K NDVI/EVI
(B0 AR SCR A A R S AB X NDVILEVI B[] 2 51 1 47 1T 15, 1 17 i 0t 38 BT o 6 T V56 Ak A A K A
(E2),

B2 RxEZFENZETEE Logistic ITTIE
Fig.2 Logistic correction of seasonal period of Sphagnum palustre bog
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Fig.3 Logistic correction of annual period of Sphagnum palustre bog
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Fig.5 NDVI and EVI annual change of Sphagnum palustre bog
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