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Fig.1 Overview of Zoige Plateau
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Table 1 The common vegetation index
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NDVTI (Normalized Difference Vegetation Index)

EVI (Enhanced Vegetation Index)

MVI (Modified Vegetation Index)

MNDVI (Modified Normalized Difference Vegetation Index)
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NDWI (Normalized Difference Water Index)
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NDMI (Normalized Difference Moisture Index)

(p6-pxie)/ (PR TPG)
(pe=pu) ! (pc+pwir)
(pxr=pur )/ (Prir t PR )

TE: B AT pairpr oo o 73 FRIRILLLAE L0006 SO0 DG B P AL AM I BERUGTAR  G Ry BB, — i 2.55C L Com Bt R R
PR E,C=6,C,=7.5; L Ry 2B R 7, — By L=1;c 835 2 H AN 0.5 L, 278 0855 2280, i SEBR XA R i, A 3C

WAEH 0.5,

1<
MAD zzzl_:lp(fu (1)

l

T 2_|X ! (2)
X

Horr XL A3 ) 2 s AL 45 R MODIS-FPAR

B, n FmAE B, MAD HI RMD {8 8 /)N, 45 50 45 4

4552 5 MODIS FPAR 7= it B0 B 42 307 , A5 A0 46 5%

3 HEREGAM

3.1 FPARWIEHISHEEER
W UL 14 FhoRE Wk T8 RS A R 35 DR N AT B
FPAR EA B & A KM (F£ 2) , Bk SRWI A NDMI,

RMD =

PLARE RZB(R)Y KT 0.5, i  MSAVIfg#
Uf #5238 # FPAR, R*35 2] 0.804, 34 )7 R 1% 22
(RMSE) 4 0.033, F ¥ #1 % % 22 (MAD) #1344
X iR 2 (RMD) 43 %1 A 3.55%, Al 6.21%,; Hi itk N
MV ZE LR DA AT ND VLR A B R, R 43 5]
4 0.783 F1 0.764 5 T SRW T £ 74 AH 56 45 51 £k 08 Hb
FPAR 45 5% %, R* M 0.293, ¥ )5 Hi% 2 4 0.069,
A A B 8 A AR R BT FPAR - 34 46 X 1%
25 FIF- 28 FH % 158 22 34 85 F MSAVIZ M A SC il
fIX T SRWI R P AH SC B o PRt 14 FoA 4% 45 2K
o, AT O MSAVIH T 45 K i e B 18 i FPAR
TR £



1270 i I A N I A 537 %
F2 ETEREWIEHMNFPARER
Table 2 FPAR estimation model based on common vegetation indexes
LW 48 H fili A R’ RMSE MAD/%, RMD/ %,
DVI FPAR= 0.00002VT,,,,+0.398 0.610 0.050 4.23 7.51
RVI FPAR=0.2146VI,,,+0.161 0.678 0.045 4.96 8.65
NDVI FPAR=0.8911VIy,,+0.298 0.764 0.037 4.03 7.04
EVI FPAR=0.6597VI,+0.3575 0.697 0.043 5.13 8.95
MVI FPAR=1.5667VI,,~0.8343 0.783 0.036 3.86 6.74
MNDVI FPAR=0.8179V I,y 0.594 0.743 0.039 4.35 7.60
SASR FPAR=0.2146VI,,+0.161 0.678 0.045 4.95 8.64
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OSAVI FPAR=0.8911VI g,y +0.295 0.761 0.037 4.08 7.12
MSAVI FPAR=0.7134V s,y +0.2401 0.804 0.033 3.55 6.21
SRWI FPAR=0.3878V Igy+0.094 0.293 0.069 6.69 11.64
NDWI FPAR=-0.903VIpy;+0.3065 0.757 0.038 4.68 8.17
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NDMI FPAR=1.0152V I, +0.4684 0.313 0.068 6.33 11.02
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Fig.2 The relationship between simulated and actual values of FPAR in different types of wetlands

SRR IE MS AV LM AH AR AL AL A [7] 25 AU 1 1
FE B FPAR Al 3 rb (19 850 5 AU A 401 45 2R [m] L 5
HHEAT L, 25 2R o (B 2) o X T8 ok b 18 4
FE B M, B2 T MSAVI I 59 A [ 2 59 38 M Al
PEFPAR S H A Z B R RAFMAH X C R,
R¥KF 0.7, Horp 8 5e i s FPAR B8 25 S fe 4l
R*iK %] 0.936, ¥ 77 # 1% 22 (RMSE ) 0.03, H ik Ky
TH IR L, R* & RMSE 4351 0.812 F1 0.036 , ¥ %
i) FPAR B4 45 A8 — 2@ b #5225 , R 0.786,
RMSE 4 0.041, ] %1, MSAVI 7E A [6] 2 5 9% #b
FPAR B4l B B 47 i3k W Pk, B T MSAVI
2 MR OGBS Y B8 2 G b Ay 1 M A B FPAR IR T
LAt A B i E, AT DA — 25 2 T
32 EHREBFERMAEW FPAR R F4F4E
3.2.1 FPARZ I 45 H

PR o RO b FPAR S 4> 16 5k 14

(& 3), KB4y i IX FPAR £ 0.5—0.7 Z a] , ik & [X.
B (FPAR<C0.4) FZ N F& /R BN, BFRIXF
¥IFPAR 7 0.56 , Jé s W 1l | 8 B ) 11 V55 00 1l F- 34
FPAR 43 %] 4 0.46,0.63 Fll 0.58, AN [A] 2& A1 i Hb
FPAR 701 22 S5 3 W1 i (181 4) « U8 7% i # FPAR
BAE A T 0.26—0.64 Z 8], 48 K Z B G ocH b T
0.4—0.55 Br B, 5 ik 3] 92.6 %6 5 1 7 ] FPAR A&
ATE 0.35—0.81 Z [i] , Hof FPAR 4t T 0.5—0.7 2
6] 4% I i He A 86.6 % , FPARAE T 0.4 By 4% Jo AV 5
SRR IC ) 0.84% 5 TH 18 M FPAR BUE7E 0.18—
0.71 Z il ,FPAR &t T 0.4—0.6 Z i B 1% 7T 5 Bk
(9 74.3% ,FPAR/NT 0.4 B9% 5CAL 5 16.3% .
3.2.2 FPARG® I &4t

A1 /R e SO b AR K 2R A ) FPAR 2 55 W] 5
(F5),6—9 H X W FPAR 43 5 4 0.57.0.62,
0.55#10.48, Hrf,7 H FPAR &5 & , IR &K 35 &



55 5 1] AR AE TR B A K 5

Jit

0 3 51 A A0 S R B 49 5T 5

1271

34° N

33°

]
0 30 60km
—

32°

101° 102° 103° E

FPAR
0.8

&4 :GS(2020)3183
B3 HRESFREHEKFFLHFPAR
Fig.3 Average FPAR in the growing season of wetlands

02 03 04 05 06 07

on the Zoige Plateau
(i - TR 347 1 o FPAR S 4R Bt 28 2 B2 78 4k, T [))
4 s X FPARAK T 0.4, KAy M X FPAR ¥ 7£ 0.5
PLE 59 H FPAR BIRAR T 2R K = HoA A iy ,FPAR
/NTF 0.5 B X 5T XA 83% , FPAR KT 0.65
B 190 AR ZR M0, Bl %5 i) (] 22 fk , FPAR 2
R e IS BEAR A . 6—7 FAE Bl A R RE B%
FPAR N, 7—9 H M #k A K R 08 28 ,FPAR & b
R AIG o R[] 2SR 3 i SF- 35 FPAR il Bt [ 725 £k 55
FEX R (] 6) , 2 e s B3 . Horp e sk
M FPAR i s (] 722 Ak g B2 A K, 15 81 33.3 06, HR
H PR TR M, FPAR A8 46 iR BE o 19.0%0, W B fa)
FPAR7E = 20 b rp A8 A B2 Je /N ol 14.7 %0, 45

F 5% B B o, U6 o 1 M 0 AR RVR IR L FPAR
1E6—7 H 2 5 -2 i3 K 3, R4 51
0.03.0.04,0.04; 7—8 H i ¥ fi] FPAR [ fik £ - 9]
8RN -0.0858—9 A I s i i FPAR 25 fk 55 Hy
SR, B EREIE R (RN -0.09) . BIAEKE,
AR 2SN M FPAR A K 25 N g 28 48 {34 2 80
B UL B R M R — e B b Rk TR
HiAE B KRS AR
4 3 #
4.1 ETHEWIEHNEERE FPARGERENE

MODIS #2 £ 7 4k 1 000 m 43 ¥ % FPAR 7=
m, WA 3 B R D) S il 2 R i g R M FPAR 25
] S BRE , AR BF SR FH Landsat 8 18 JE 15 380 M
15 %0, [l MODIS-FPAR # & 3 & 4 /K 15 1% 4 i1
FPARAMG BRIRL, — @ BT 1428 T X FPAR Al
FRGEE . SRR G R 2 L R ae e L KRR n i
G2 TN R AT R OT R BB R 4, i
AR 23 A BB AN 2 e, di 15 FPAR K40 77
fE—E R, UL, 48 B8R JEORS & ROk FPAR
T SBAG S R T T 2 —

AN [F) Bl 4 48 BOH TS L X FPAR A 5 2 A
AN T) 6938 M B 4, NDVILRVI K& DV 3& ] F
W7 35 T 5 b IX A9 FPAR A6 8, i SAVI,
OSAVI MSAVI.EVI & 45 5t T 1 e )8 5 R 50
A, —EREBE b 2B T A 5 6 A O 3 AR A 1 5
M) , B3 R A e AR X SRR
18T AN TR A 4 H5C7E BF 9 XA 3 M g A R
UL 14 FRORE 8% 45 B0 T FPAR G B, 45 3 & B
MSAVIRE A b Al 58 A B8 FPAR , H78 U8 5= i
Hi FPAR Al 38 A 20O e L 3X 5 48 1 4 B00RR 1 A
Hb PR B AR AR AR OG . SEER IR SR BT B 6—9 A

3000 0.58

0.46
400 :
. 1000
1
1
300 ! 800
e
£ 20 600
400
100
200
0 i £ §

2500

772,27

7

V2777277727772

2000

1500

1000

7Z

N

500
0.8

(c) P

B4 FAEEREHMEKSTFEHFPARGTSIT
Fig.4 Average FPAR pixel statistics of different types of wetlands in the growing season



1272 wmoOE OH R 5 N O 37 &
Z. Z
N
4 Z.
& HiE .
=1 3

33°

il

32°

0 30 60km|
| =)
101° 102 103° E
02 03 04 05 06 07 08
(©)8H

33°

32°

0 30 60km
-
101° 102° 103° E
FPAR
02 03 04 05 06 07 08
@9H

#E 5 GS(2020)3183

B5 HREFEREEM6—9 A FHFPAR
Fig.5 Average FPAR of wetlands on the Zoige Plateau from June to September

iR T JEE AL T R K SR N R A A K R S
THERUK M R KA R AE W TR 0.5 m A
A S B o R Bl K AR 26 X U R
REA , T MISAVIAE R FH 4 3 0 3% A5 & oR 500, 19 Al
Bl 8 257 5 30 B, A Rl 7 s A 1 DX 38 B — 2B Uk
/N TS SRR Y DR L 7 T M R B FPAR i
H g aE o A [ 28 R U8 R TR M 40 A A K
YR B B Ol R R 26 R AR 3 S Mk
R A, T T N b A AR BUK X, R K TR A
Y 36 AR TR R [N 3 28 v, MSAVI
i B FPAR SR A e 5 i Mo = J7 PRI > Y 55 ) .

LG OKR A, MSAVIZETR M FPAR 4 B op B A K 4
14 38 07 M, E R AR Y 2 B0 AT DX S R E S T
FHF HoAth i X 38 3 FPAR 55 o

I I AE B 45 Bk B FPAR Al 32 85 80, 5 1
BT, —ERE LRIRTHTIRAGRICS
Fny DI FPAR B isoRg BEAICRY ) 8, SR, 76 F)
%6 B0 FPAR Al BB A i F o, s 00 H 2% 18
TR AR AR KR B AT - RS B AGRE, Z TR
[vi) Y4 b A 4 2K 78 % A 8 5000 R B 4 i 3 30 OR
B PR 3 PR 3R A 4 R M A FPAR A
RIS B0 A R ik — 2B 0F 58 . BLAh, S50 ok HIAL



% 5

U A TR AR M A5 K sl e BRI M O S A O S i A BT

1273

0. 0.8
v y=—0.748+0.377x-0.028x> y=—0.076+0.218x-0.063x| (71 y=—0.614+0.355x—0.025x>
R=0.96 P<0.01 R’=0.74 P<0.01 ' R=0.94 P<0.01
0.51
~ 0.6 1 N
<
=04
0.51
0.34
0.5 1
T 0.4 T
6 7 8 9 6 38 9 6 7 8 9
A A H
(a) Ve B (b) EHf) (c) THERRH

[ rh B 52 R F- 35 FPAR briff 25
6 AERBEMERKFTFEHFPART L&

Fig.6 Average FPAR change curves of different types of wetlands in the growing season

S5 09 85 i 2 07 1 HE Sr FPAR Al 20485 20, 32 00 I it
[i] | b 3ok 25 PR 2R 5% ), S EORE Y (1% ML B A R AN i
WS AMEMEA A — o R B S A T
E— 3 % B A W FPAR Al 5 B 50 (4 ML B, 538 5
FPAR 45 09838 Ve SR 1 .

B 5 32 SR AR R T & R R AR SRR R
TR A B R R AR B B R R g
TEALBE Z HEHT BB BE . Ry T I B — A B 4 BT
e i £ F T B A B 5 PO TR B A R A
2 Bh Al Bk R B S AR Sk T AL IR M R b
FPAR, $ /5 AH Bl 48 065 50 07 ¥ 8 F M. o, i
JESCH 14 IR ) T — 52 R L R W I R % FPAR
TR DX R PR IE,  R EE E  EES g E
R FPAR U6 4 0 J2 A ok 10 M AE #% FPAR Al 5 19
ST o
4.2 FHREBEEHER FPAR B Z45E S 47

i oK i e S A T R SR AR AL B T
FE P FE AT R 2 RS, % M X R AT L K B 4R
S, RO 0 R BE A% R AR A BOG A 1 AR ) il
BEOR o AR SCHE T AR A 4R BB R T B b A K
FPAR ¥J{H 2 0.56, 55 £ 55 55" WF 90 295 =
JRZR AU EBHL X FPAR 7E 0.4—0.6 22 [a) B BIF 57 45 57
ARHFF

AR 35 R L FPAR A 43 A 8 o0 ¥4 27 K
(B X3 B A TR 3 B i e k. 7E 3258
Moo, U6 IR M FPAR B AR F 8 55 f) S 7 R
Mo,k T R R B AL RN . —
8T, U8 ok 10 b E AR AR, BRI T A AL Y g
i, A5 U8 7 3 L HE 1 COL B D B TR B £ B, AN
I F RO S BN 55 — O, e ke 1 b A1 45
W) A A B T 7V A A S ) Sy T A e

B JE N RO R A B BT S A 0RO
I A A AR S0 W RE T TSR R I U ik T M
FPARTE 3 2600 3 e ik

Az R R B B DA Ak, 2 R a6 e R 3 25
Hb FPAR 5 80 e 38 5 BRAR i 3, i 5z X
Sl A B A S TR R K R AR A AR Y A G
PES S 6—7 A, # R 35 = TR K PH 4 4 4 0 | F)
IR A e 2 1 O A A AR B RS, [ B R
Tk B 98 7 el 45 300 b A B L A8 R O S B SR A
R W% 6 & BE 4R TF , FPAR B8 K. 7H K
4 b, 5 e B B, K BH A 8 #) A 0R , Hi 3R AR U R R
KA UL, R IR BE 2% R 0 A5 27 R 55 1 A
Bl Ab T A KRB ] FPAR R 4 4F i i {8, JE A H
FEO0.6 LA I 9 H AR 75 i R iE AR SRR R
Ree AU 20 K B 4 S0 3 28 B AT 32 DX SR % 320 A
W LOFPAR{E%: 7.8 A W R FEA% .

5 % %

Sk Y AR AT R i e IO FPAR AR SCHE T
Landsat 8 %4 F1 MODIS 4 , 1 # UL i 14 F o
Bl A8 Bt g FPAR SR RY | X Lb AN [ A 4% 4 25010
T8 I L 9 M R D0 RO R A R 5 e
M FPAR S, EZE58WF .

(1) % WL M B 38 B0h , MSAVIH FIMA T £
8 TR B A B PR B, RE AU b A BT MR B FPAR,F
87 4 XoF 15 2 FIAH X 1% 22 43 ) 4 3.55%, 1 6.21%,, H.
Z A8 B 47 K 5 e I A [\ 25 AU 3 b FPAR J it v
FI R, RPYALE 0.7 LA b 40 T Ho A A% ol 45 %k

(2) % /R o B A K 2 FPAR BU(H 7
0.22~0.80 Z [a] , F-H{H Ky 0.56, #& 1k 43 4 38 M
A ARAE X3 F2 A T AR wE EL o AN [ 2 A



1274 &K

37 %

FPAR 43 4ii 22 5% W1 ., Ve B I b VA 35 10 by F 8 )
-1 FPAR 435 4 0.46 .0.58 f10.63,

(3)#5 /R 2 e JF R H 6—9 H 4 FPAR 4351 Ky

0.57.0.62.0.55 F1 0.48 , Ffi i+ ] 52 30 Ky S 18 I B A%
a3 S ) 2 8008 H FPAR A8 4k [ #fF 98 X — %, 3
rh g 2% I8 H FPAR Bf I 18] 48 £k 08 B & K, ik F
33.3%,

% % 3k (References) :

[1]

[3]

[4]

[5]

[6]

[7]

[8]

Peng Wenhong, Mou Changcheng, Chang Yihui, ez a/. Carbon
storage of forest—swamp wetland ecosystem in permafrost re-
gions of Northeast Cold Temperate Zone[J]. Acta Pedologica
Sinica, 2020, 57(6):1526-1538.[ # 3%, K, WA,
S5 AR ALJE R K VR e DR PO BRI M AR S R G BR A
(7], R 3E2E4R , 2020, 57(6):1526-1538. ]

Wang Bowei, Mou Changcheng, Wang Biao.Carbon storage of
primitive coniferous forest wwamp wetland ecosystem in Chang—
bai Mountain[J]. Acta Ecologica Sinica, 2019, 39(9) : 3344~
3354 [ FAOHME, AR, 5% . 4 1l A B bR T R
RS RGERAR T ], A A5 2491, 2019, 39(9) : 3344-3354. ]
Wang Jiyan, Li Ainong, Jin Huaan. Sensitivity analysis of the
denitrification and decomposition model for simulating regional
carbon budget at the wetland—grassland area on the Zoige Pla-
teau, ChinalJ]. Journal of Mountain Science, 2016, 13(7) :
1200-1216.DOI: 10.1007/s11629-015-3520-z.

Dong Taifeng, Wu Bingfang, Meng Jihua, ez al. Sensitivity
analysis of retrieving fraction of Absorbed Photosynthetically
Active Radiation (FPAR) Using Remote Sensing Data [J].
Acta Ecologica Sinica, 2016, 36(1): 1-7.

Gao Liming, Zhang Lele, Chen Kelong, ez al. Photosynthetic
active radiation characteristics of Alpine Wetland in Qinghai
Lake Basin[J]. Arid Zone Research, 2018, 35(1): 50-56.[ &
B, BORIR, BRI Je , A5 I U A e SR O 5 A Ak
FEATRRAELT ] T RXBRSE, 2018, 35(1): 50-56.]

Jiao Xuemin, Zhang Helin, Xu Fubao, ez al. Analysis of the
temporal and spatial changes of FPAR on the Qinghai-Tibet
plateau from 1982 to 2015[J]. Remote Sensing Technology
and Application, 2020, 35(4): 950-961.[ ££55 . Tk Bk Ak,
TRE E, L R R 1982~2015 4F FPAR i %5 25 4k 43 Hr
[J]. @I AR SR, 2020, 35(4): 950-961.]

Zhang Jincheng, Zhou Wenzuo. Analysis on the spatio—temporal
changes of the photosynthetically active radiation absorption
Ratio of vegetation in Qinba Mountains from 2006 to 2015[J].
Chinese Journal of Ecology, 2019, 5(38): 1453-1463.[ % 4>
i, A3 . 2006~2015 42 I 11 XA B A A 25 R S i
LU A B If 23 AR A A B LI ] AR S22 25K, 2019, 5(38) : 1453~
1463. ]

Madani N, Kimball JS, Affleck DLR, et a/. Improving eco-
system productivity modeling through spatially explicit estima-

tion of optimal light use efficiency[J]. Journal of Geophysical

[12]

[16]

Research: Biogeosciences, 2014, 119(9) : 1755-1769. DOI:
10.1002/2014JG002709.

Tian Dingfang, Fan Wenjie, Ren Huazhong. Research prog-
ress of vegetation photosynthetically active radiation absorp-
tion ratio by remote sensing[J]. Journal of Remote Sensing,
2020, 24(11): 1307-1324.[ M7, JLAHE, EA L . A
It A A S IR L R SR SR ST R [T]. SR R 4R, 2020,
24(11): 1307-1324.]

Liang S Z,Sui X Y, Hou X H, ez a/. Simulation and analysis on
green fraction of absorbed photosynthetically active radiation
of deciduous broadleaved forest canopy through remote sens-
ing model [J]. Acta Ecologica Sinica, 2017, 37 (10) : 3415~
3424.DOI: 10.5846/stxb201603080405.

Ge Meixiang, Zhao Jun, Zhong Bo, et al/. Comparison of FY~—
3/VIRR, MERSI and EOS/MODIS vegetation index and
analysis of the difference[J]. Remote Sensing Technology and
Application, 2017, 32(2) : 262-273.[ # 36 & , B 45, fh i, %5 .
FY-3/VIRR ¥ MERSI 5 EOS/MODIS 1 # £ £ Ho 55 55 2
St AT LT ] EEOR 5 1H ,2017,32(2) - 262-273. ]
Wang Baolin, Yang Yong, Zheng Shuhua, ez a/. Estimation
of photosynthetic effective absorption ratio in typical grassland
based on vegetation index[J].Acta Prataculturae Sinica, 2016,
24(3):689-692.[ LARAK, 1755, R, 45 S T HIBLIE %
ORI N e I O AR (TR N 1 I B 7
2016, 24(3): 689-692.]

Liang Shouzhen, Ma Wandong, Wang Meng, ez al. The rela-
tionship between canopy green FPAR and vegetation index
and its sensitivity to aerosol[J]. Surveying and Spatial Infor-
mation Technology,2018,41(12) : 11-14.[ <7 H., BT #5:, E
M, A5 )2 S 6 FPAR 50 9l 5 OG5 B X 00 i v
RS TLT ). M 52 i BEAE L, 2018,41(12) : 11-14.]
Chen Xueyang, Meng Jihua, Wu Bingfang, e/ a/. Summer
corn FPAR remote sensing monitoring model based on HJ-1
CCD[J]. Transactions of the Chinese Society of Agricultural
Engineering, 2010, 26(S1): 241-245. [ G5 7, 54k, &
MWD, 4 FET HI-1 CCD MY K FPAR B A A R[]
ol TR, 2010, 26(J8 I 1) : 241-245. ]

Zhao L., Liu Z G, Xu S, et al. Retrieving the diurnal FPAR
of a maize canopy from the Jointing Stage to the Tasseling
Stage with Vegetation Indexes under different water stresses
and light conditions [J]. Sensors, 2018, 18 (11) : 3965. DOI:
10.3390/s18113965.

Tan C W,Wang D L.,Zhou J,er al.Remote asses sing Fraction of
Photosynthetically Active Radiation (FPAR) for wheat cano-
pies based on hyperspectral vegetation indexes[J]. Frontiers in
Plant Science, 2018, 766 (9) : 1-9.DOI: 10.3389/fpls. 2018.
00776.

He Jia, Guo Yan, Zhang Yan, e/ a/. Dynamic estimation of
summer maize FPAR by remote sensing based on GF-1 data
[J]. Transactions of the Chinese Society of Agricultural Engi-
neering, 2022, 53(4): 164-172.[ %4, W36, K, % . 5t
T GF-18¥8 19 2 £k FPAR & &S SAGFELT]. Al TR



% 5

U A TR AR M A5 K sl e BRI M O S A O S i A BT

1275

[18]

[20]

[21]

[22]

[25]

i, 2022, 53(4): 164-172.]

Li Qing, Wang Hongtao, Liu Wen, et a/. Estimating the po-
tential of Alpine grassland vegetation net primary productivity
based on HJ-1 satellite remote sensing data: Taking Ruoergai
grassland as an example[J]. China Desert, 2013,33(4) : 1250~
1255.[ 4= P, E kv, X030, 45 . L HI-1 103 SO0 A 5 s
FE KM A B BR — M A 7 T BT PR AN —— DU R 35 R
SBILT]. h E PE, 2013, 33(4) :1250-1255.]

Guo Bin, Wang Shan, Wang Mingtian. Spatiotemporal chang-
es of net primary productivity in Zoige Grassland Wetland
from 1999 to 2015[J]. Chinese Journal of Applied Ecology,
2020, 31(2): 424-432.[ 5%k, £, EWIH . 1999~20154F
AR i R v W) g AR 7 i A AR AR [T ] N A A A,
2020, 31(2): 424-432.]

Bian J H, Li A N, Deng W. Estimation and Analysis of net
primary productivity of Ruoergai Wetland in China for the re-
cent 10 years based on remote sensing[J]. Procedia Environ-
mental Sciences, 2010, 2: 288-301. DOI: 10.1016/j. proenv.
2010.10.035.

Li Meng, Hu Rong, Pu Yulin, ez a/. Soil nitrogen mineraliza-
tion characteristics and temperature effects of different degrad-
ed alpine Marsh Wetlands in Zoige [J]. Acta Grasslanda,
2021, 29(5): 1025-1033. [ 445, W14, W Lok, 6. 4 /R ik
AN TR) IR Al A 2 v T TR I b - M R R A R TR R R
[J]. 24l 2021, 29(5): 1025-1033.]

Zhai Xing, Wang Jiyan, Yu Bing, e al. Remote sensing mon-
itoring of grazing intensity in Zoige Plateau based on above—
ground Net Primary Productivity and above-ground biomass
[T]. Pragmatic Science, 2021, 38(3): 544-553.[ # &, T4k
M, Tk, % JET M LA GRS L A e K
i e B TR R R O [T ] Ok R, 2021, 38(3) -
544-553. ]

Liu Lijuan, Liu Xinwei, Ju Peijun, ez a/. Development and car-
bon dynamics of peatland in Zoige Plateau since 15 000 years
[J]. Acta Ecologica Sinica, 2018, 38(18) : 6493-6501. [ X1 £
WA, xR, MR, 4. 15000 4F RSk 25 R o5 5 JR e i K
TR ASLT]. A 25240, 2018, 38(18) :6493-6501. ]
Zhang Zhengjian, Li Ainong, Bian Jinhu, ez a/. Estimation of
aboveground biomass of Zoige Grassland based on UAV im-
age visible light vegetation index [J]. Remote Sensing Tech-
nology and Application,2016,31(1) :51-62.[ fk IF g, = E 4,
D4R, R T I AL AR T UL G HE BOH A R S
Mo b A A SR F ST (] 38 R R 5T, 2016, 31(1) -
51-62.]

Fei Yi, Wang Jiyan, Wang Zegen. Quantitative analysis of
land desertification and its Causes in Zoige Plateau[J]. Arid
Land Resources and Environment, 2019, 33(8) : 146-152.[ %%
Th, FUkE, FEEAR . R 35 5 5 b v fb S R E gy
HrlT]. 5 B IS BR3E, 2019, 33(8) : 146-152.]

Yuan Yue, Zhang Liang, Cui Linlin. Temporal and spatial
changes of water conservation function of Zoige Plateau eco-

system [J]. Chinese Journal of Ecology, 2020, 39(8) : 2713~

[27]

[29]

[30]

[31]

[33]

[34]

[35]

2723. [ ABER , ik 5E B BROBR L IR S v MR S AR KRR R 2
REM 25 AR AR AR AR LT ] AR 28242035, 2020,39(8) : 2713-2723. ]
Yin Xiaojun, Zhu Honghui, Gao Jerry, et a/. NPP simulation
of farming and pastoral areas based on the fusion of Landsat
and MODIS data [J].
2020, 51(8): 163-170.[ F/NH, BLENME, GAO Jerry 55 . 3k
T Landsat fll MODTS 48 i & 9 42 4 X NPP BT A&l
B4, 2020, 51(8): 163-170.]

Chen Minghua, Chai Peng, Chen Wenxiang, e/ al. Compara-

Journal of Agricultural Machinery,

tive study on estimation of vegetation coverage with different
vegetation indices [J]. Subtropical Soil and Water Conserva-
tion, 2016, 28(1): 52-56.[ BRWIME, SeMs, BRoCHE, 45 AIA)
L 4 250 R i 0 PR AT 5 [T ] S A oK e PR
2016, 28(1): 52-56. ]

Chen Baolin, Zhang Bincai, Wu Jing, ez al. Application of his-
torical average method to pixel cloud compensation in MODIS
Image: Taking Gansu Province as an example [J]. Remote
Sensing for Land and Resources, 2021, 33(2): 85-92.[ [f 5
M, SORAT, R, S RSP T MODIS #2445
mAME —— DU 0[] [ 4 IR IE i, 2021, 33
(2):85-92.]

Niu Yaxiao, Zhang Liyuan, Han Wenting, ez a/. Winter wheat
coverage extraction method based on UAV remote sensing
and vegetation index[J]. Transactions of the Chinese Society
of Agricultural Machinery, 2018,49(4) : 212-221.[ £4F . 5% , 5k
ST, WESCEE, AR SR T I0AMLRE BT AR R B A N A
i BEFRIROT 5 [T]. A LA i, 2018,49(4) :212-221.]

Li Zhiwei, Lu Hanyou, Hu Xuyue. Water balance calculation
of typical peat wetland in Zoige Plateau[J]. Advances in Wa-
ter Science, 2018, 29(5) : 655-666.[ 2= & g , & & , #j0
BR . A4 R o e i s R 9 A I M K e R LT KRR ik
Ji&, 2018, 29(5): 655-666.]

Liu Yuqing, Yan Feng, Chen Junhan. Remote sensing estima-
tion of biomass in arsenic area based on Landsat-8 OLI data
[J]. Research of Soil and Water Conservation, 2021, 28(2) :
135-140, 148.[ X FH i , EW, BRARE . 3£ T Landsat-8 OLI
B B RERD 5 DA Wy i R AL BT ). K R R FRRIESTE, 2021,
28(2): 135-140,148.]

Jiang Jingang, Li Ainong, Bian Jinhu, et al. Research on wet-
land changes in Zoige County from 1974 to 2007[J]. Wetland
Science, 2012, 10(3) : 318-326. [ ¥ H W , 2= &R i & 7, % .
1974~2007 447 /R 55 S M 2 AL OF 52 [ 7], {2, 2012,
10(3): 318-326.]

Cristiano P M, Posse G, Bella C M D, ez al. Uncertainties in
FPAR estimation of grass canopies under different stress situa-
tions and differences in architecture [J]. International Journal
of Remote Sensing, 2010,31(15) :4095-4109. DOI: 10.1080/
01431160903229192.

Wang Y T, Yan G J, Xie D H, ez al. Generating long time se-
ries of high spatiotemporal resolution FPAR images in the re-
mote sensing trend surface framework[J]. IEEE Transactions

on Geoscience and Remote Sensing, 2022, 60(1) : 1-15.DOT:



1276 O AR5 W M 537 %
10.1109/TGRS.2021.3067913. plants and the environmental impact factors in different Alpine
[36] Arturo S A, Lain S, Paul D G, et al. Calibration of Co-Lo- ecosystems [J]. Chinese Journal of Ecology, 2017, 36 (6) :
cated identical PAR sensors using wireless sensor networks 1570-1577.[ I 4688, 98548, 155, & AR EELEBRE
and characterization of the in situ FPAR variability in a tropical A W) G R A A B R g2 [J]. AR 2% 44, 2017, 36
dry forest [J]. Remote Sensing, 2022, 14 (12) : 2752. DOI: (6):1570-1577.]
10.3390/rs14122752. [42] Liu Yanxia, Liu Yangyang, Chen Shiwei, et al. Photosyn-
[37] Dong J W, Xiao X M, Wagle P, et al. Comparison of four thetic and physiological characteristics of plants along the slope
EVI-based models for estimating gross primary production of gradient of Alpine meadow on the eastern edge of the Qinghai—
maize and soybean croplands and tallgrass prairie under severe Tibet Plateau[ J]. Soil and Crops, 2015, 4(3): 104-112.[ X1
drought[J]. Remote Sensing of Environment, 2015, 2(162) : L XV, BRI, SE LT e T AR S m 2 ) B 1)
154-168. DOI: 10.1016/].rse.2015.02.022 JE B A A BRI ST [T). £ HES MR, 2015, 4(3) -
[38] Majasalmi T, Rautiainen M, Stenberg P. Modeled and mea- 104-112.]
sured FPAR in a boreal forest: Validation and application of a [43] Deng Chenhui, Bai Hongying, Gao Shan, et al. Temporal
new model [J]. Agricultural and Forest Meteorology, 2016, and spatial changes of vegetation coverage in Qinling Moun-
189(204) : 46-47. DOI: 10.1016/j.agrformet.2014.01.015. tains and its dual response to climate change and human activi-
[39] Luke A B, Courtney M, Harry M, et al. Evaluation of global ties[J]. Journal of Natural Resources, 2018, 33(3): 425-438.
leaf area index and fraction of absorbed photosynthetically ac- [XBJRHE , HLrse, il , 55 . 2804 bl bl 7 o5 s 2 A8 Ak B HE st
tive radiation products over North America using copernicus S A AL 5 NG S CE N [T, A ARE AR, 2018,
ground based observations for validation data[ J].Remote Sens- 33(3):425-438.]
ing of Environment, 2020, 247 (1) : 1-22.DOI: 10.1016/]. [44] Rao Junfeng, Zhang Xianfeng, Lian Jingfang. The influence
rse.2020.111935. of the uncertainty in the retrieval of atmospheric precipitation
[40] Chen B X, Zhang X Z, Sun Y F, et al. Alpine grassland from satellite remote sensing on the simulation of total solar ra-
FPAR change over the Northern Tibetan Plateau from 2002 to diation [ J]. Journal of Natural Resources, 2016, 31(4) : 639~
2011 [J]. Advances in Climate Change Research, 2017, 8 648. [ HEMm I, sk I, ZhiRIy . KA T FEK G T AL i R s T
(2): 108-116.DOT: 10.1016/j.accre.2017.05.008 R ok A B A B SR DA B e [T ). 1 SR Y A
[41] Zhou Zijuan, Su Peixi, Shi Rui, ez al. Light use efficiency of 2016,31(4):639-648.]

Research on FPAR Estimation of Wetland in Zoige Plateau based
on Vegetation Index

Yuan Yirong, Wang Jiyan, Yang Jiawei, Xiong Junnan
(School of Civil Engineering and Geomatics, Southwest Petrolewm University, Surveying and Mapping
Remote Sensing Geographic Information Disaster Prevention Emergency Research Center ,
Chengdu 610500, China)

Abstract: The Fraction of absorbed Photosynthetically Active Radiation (FPAR) is a key parameter for carbon
balance and climate change in wetland ecosystems, which directly reflects the growth and development of wet-
land vegetation. The empirical statistical method based on vegetation indexes is simple and efficient, and which
has been widely used in the simulation of FPAR of grassland, forest and crop vegetation, but it is rarely used in
wetlands. There is a lack of systematic research on the adaptability of different vegetation indexes to wetland
FPAR estimation. In this paper, 14 common vegetation indexes are compared, and the optimal vegetation in-
dex is selected to invert the FPAR of the wetland in the Zoige Plateau during the growing season. The results in-
dicate that the MSAVI index dynamically considers soil information, and can better adapt to the estimation of
wetland vegetation FPAR among the common vegetation indexes, and its error and R” are better than other veg-
etation indexes. The FPAR value of the Zoige Plateau wetland in the growing season is between 0.22 and 0.8,
and the overall distribution is relatively uniform. The average FPAR of peat wetland, wet meadow and marsh
wetland are 0.46, 0.63 and 0.58 respectively. During the growing season, the FPAR of different types of wet-
lands on the Zoige Plateau showed a trend of first increasing and then decreasing with time.

Key words: Zoige Plateau; Wetland ; FPAR; Vegetation index; Temporal and spatial distribution



