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Abstract: [ Objective] The temporal and spatial changes of ecological environment quality in Yunnan Province
were analyzed, and ecological restoration priorities were identified to provide scientific basis for the low-carbon
sustainable development of the province. [ Methods ] The spatio-temporal change and spatial correlation of eco-
environmental quality in Yunnan Province were determined based on remote sensing environmental indicators
(RSED, and the priority of ecological restoration in Yunnan Province was identified by combining these
results with regional ecosystem carbon reserves and an ecological protection red line. [ Results ] @O The

average value of RSEI in Yunnan Province showed an S-shaped trend over the past 22 years, with 2005 and

5 H #1 :2023-02-27 f&E B H#3:2023-04-27

BETB : zsMAFHEIT S/ RFIRA 4 5 A K2 Hb A A9 L 45 X K b 5 ¢ 3 e R U 00 W T T A 527 (2019F Y003017) 5
E R AR 2R 4T H (41161070) 5 = B4 2% 40 A SR 9% 53 8% Wl [ B 16 & S2 36 22 300 H (202303 AP140015) 5 =~ pd K KA
TR R3S A AR AR BIE 5 48 8T I BA (2019 HCO027)

FE—1EF T (1999—) . L QUKD » = B A W i T A0 W 9 28 BR800 o [ AR W8 U5 4 S R B8 K. Email : 1282484195@qq.com,

BEEE 965, W) ., =B RWAT A LAR TF5E R, FEMNF AARES LR IRTF5 . Email:648119611@qg.com.,



278 7K R E IR

2011 being the inflection points of increasing and decreasing RSEI, respectively. @ From 2000 to 2022, the
spatial eco-environmental quality was characterized as “high in the west and low in the east”. The ecological
environmental quality in the western region was good, while the ecological environmental quality in the
central urban agglomeration and the eastern karst region was poor. @ From 2000 to 2005, the ecological
environmental quality became better under the influence of the policy of returning farmland to forests. From
2005 to 2011, the ecological environmental quality decreased significantly due to drought and the drastic
expansion of construction land. 2011-—2016 was a period of recovery after drought. Except for the areas with
rapid urbanization in Central China, the ecological environmental quality in other areas gradually recovered.
Due to the influence of national policies from 2016 to 2022, the ecological environmental quality was further
improved. @ The ecological environmental quality of Yunnan Province showed obvious spatial global and
local autocorrelation; & The carbon reserves of Yunnan Province initially increased and then decreased from
2000 to 2022, and the total carbon reserves decreased by 2.38 X107 t in 22 years. Carbon reserves showed a
zonal distribution characterized as “high in the north and south, and low in the central region”. ® The high
priority areas for ecological restoration in Yunnan Province were mainly located in the north and east,
accounting for about 18.08% of the total area, while the priority and the medium priority areas for ecological
restoration were more widely distributed, accounting for about 70.17% of the total area. The general priority
areas for ecological restoration were mainly located in Pu’er City and other places, accounting for about
11.76 % of the total area. [ Conclusion] The ecological environmental quality of Yunnan Province exhibited
distinct patterns in time and space from 2000 to 2022. Based on these results, the ecological restoration area
should be divided, and the ecological environment should be controlled according to local conditions in order
to promote ecological and sustainable low-carbon development in Yunnan Province.

Keywords: remote sensing environmental indicators ( RSEI); ecological environmental quality; ecological

restoration area; Yunnan Province

AR EE R ST e bR, 7R E
i — AR O T ¢ A A SO HE Sk B Y
TENL . TR SR Ll J2 4 1L AR 7 B0 28 K b
RN o A RSB I AT 55 Jn ™ e, 4 4
LAV R IR R B RO 1% 48 A i 7R P —
AEBER, W, TR m A SRR SRS
1652 DXCIRU AF 5 LA i HG T 2 98 R B S 0 L
Wit 5 e SR A G R A R S R b AR
20 I Bt R Pl i 3R A7 B 0 0 34 AE 45 BF 5 el A 3 T
AR . AR T DX AR 2 B B AR A4 A AR
Or R — AR AR A L (H B — R BRI 15 AN B
HER TN IR S 28 ZHRERYAE SR BT . R T A ST I
IAEO ok A 2 B AL 1 2 L R en AR R A%
P EE T Z 48 bR B DT 58 0705 - B LU s H— R — i
IO "PSR AL A ZR IR BT R B 4 B ET RS R
IR A SR AU(RSED B 55 U . PSR BRI AERS

F DXl AR S PR BT T Y 3 A WIS P A R R
YT A ST B RSET 48 800 2 1 4 A2 A5 3 55 ik
A2 AR AL AT ARG . AN L Y X s AR S BRI A
AN BT hy B — Bl = X X A S R G SRS
%8 ARG % R R 2 R A HOE DAL e R &
B/ N 38 P BR. G DL T G b sz e L 5 Y A S R
B P OT AN R IT,

[ 42 R) AR S 08 R S R A A5 SO W Y R
20 X T AR B 00 Se X R B B 5, H R
K238 3 b A 2 At a1 SRR A A S R SR S5
DIRe R HEATRI 4y . A A B S XN F Y 35 i E A
BRGNS ARV R R A S s
] 1) 22 Ge bk 25 A A 1 32 RV AT S5 3800 B 2 R A
BEMMEE NLGEA 2L FZBEE ., b,
A WF IS ST A 218 5 X S0 3 A rp A 0 25 R0k
5 2 WK 5 AR R R, R B A B 2 X
WU 2 H W5 R 7 R T S 8RS

$8 7 23 (R R 8 /NG o 19 N 2806 3 5 AR IR B (R
14 56 Z L AEG T RORUBE 255 5 DA TR e KL 1T ET 46 4
T e bR AT 5 A, —E R S RSO MiR
2. RSEI H 2013 4E R BK 5 $2 H DR, LK
W LS LT 8 T KRB 25 A DA 45 O 3 38 o

AP SR R 2E . WL ARG HFEaME
A SRR 5 XU b i i A A 25 PR o
fiff i RGN A B E A S X L RE RS 2 =
P A S8 B A 45 S B HE Sk B H AR A9 R, AT LA i
PERR A H BRI IR B A R AR O AR A R GRS



52 W WEL . n A EATEEE A S B R X 279

Ny

HERE & X BGHTAES R 5B E M A E 2
br. HETER GG EEA 5 KRB MR A EE S
TR, 55 7R ok DR 45 A L R SR BS0HE £ 0 R SOR
AR Tz AT Hh InVEST 28 2 800 &
LR T T N R v I A N 1 S I
2000—2022 4F- ) MODIS R 1| i J& 14 [ 38 5 A i
B AR A IR BE G A, A 32 08000 43 BT vk 4 #E RSET 48
B I LN AN B0, X s B I 2000—2022
AR 2R S IR B i AT A0 AT (R I BE T A ) I s
SAATHE = A BB ERT AR R IXIAES K
Btk 19 ] 5 252 A Jre B AL B 22 A Al
1 ®R 505
1.1 HRE#HL

SHE N THRZ 97°31'—106°11", Jb 4 21°8'
29°15", [ L W A2 3.94 X 10° km?, H 3G JL 8 O &R
AR . 8 AT RGO, TR R
BN W B 7R 32 B BE PG P 2 XU R 1 R R 2 X
(5, SR 278 R 2 W A RN THRAW., =/
BRETHAARBEFEFENEAMZ . LW EHETE
BHCRAYEY RSN Z R, IR, &
2K Y (0 AR B0 B & R HE Sk A hy ms H A
LR 35 U Rlie T RN A 22 T R R R A AR SO R AR
iRy o %A AE R v Y R X ) A A A A B
TEAE E R AL 4 BT IR 2 sk A W) 2 M S5k
BB T FAT 55 vh B Ty B AR,
1.2 HFPESHAE

A 5 A0 FH A B A A RO | b R
Bt Bt R, AT . O A s . #2000
2022 4F3t 5 #1(2000,2005,2011,2016 F1 2022 4F) A9
MODIS F 41) i J&% 515 o B8 I CRAR B 7 o 1 L
1), Ry PRUE B s 1Y 58 B Pk K i 5T 45 R 0y AT AE M,
Wk ORI 9% 1X 3 [l TG = L AL 1 A B A K T i
B EGEAR Bk A 56 B AL LR R NASA B J7 & &
B4 ™ %5 Chttps: / ladsweb. modaps. eosdis. nasa.
gov/) . ZELHEM ] ENVI B R 38 17 790 Ak B, 8 1 52
T4l WGS84 A bk R 5, A4 W 57 X % a4l %o L
HEAT DR R BT, IF XA 5T X A R K A4 B 7 b R AR
I/ VKON AT IR 5 oo A 5 40 DU ke 5T i B 2 (] 4K 4l
=B M (www. gscloud. cn) £ £ 1) SRTM (shuttle
radar topog-raphy mission) (% m R, @ + i
AU . A8 T [ B 2 B ¢ U 2R B8 B 22 5 Al b
> Chttps: / www.resde.en/) B =B A 2000—
2022 4F 5 Y £ st R ECHE . N T H PR R R ARG
FESAE 95 Y LA b i Bl A & T 6 Fh—ZL M 2 (A

T Ml oA ) M bR L 7K SR B b L B b L 4R
WGS84 A hR FR . O EHE . InVEST 52 R [ ik fifs
it (Carbon) B 3 %2 2% [ & + b A I 28 780 49 b I ik
TR MR B R L R T SR T B R
N T it 25 118 Tl 2% 2 5 2o 2 2 SCHR b i S AR 8
DS 1 48 55 B 5 IXAH (W) 5 19 R 9% 305 RH R0 A Sk , 32 722
S PN E A A% BRI A R R W
2 W T B 5 A B 5 L LA & 2010 4F v [ il b AR 2
2GR B RO 4 L JF R Alam 2550 B 5 Y B K
B 1E 2 3 Giardina 25129 (% % 8 5 0010 6
AR ATEIE B EARXN .

Csp=3.396 8X MAP+3 996.1 (1)
Crp=6.798 X 0005 4X MAP) )
Cypr =28 X MAT+398 (3)

A MAP O 4R B BT & s MAT O 4F F 2538 2 5
Cp » Cyp AR AF 35 5 TR 018 1 I A b S0 ik 25 2 A A
P B B 5 Cor N ARIEAF P X R B IR A3 2 1 A= 1

AR !
(/ BP

K T 5 4

. C%&P )
Cir

Ky =K XKpr (6)
Cs

KS_Cép D)

o Ko s K e 23000 0 A2 0t i 25 B AR 3 K IR 7 5
EXRERNTBIEREG CLCP MRS B IEH
DX il %5 B T 260 b XA 45 4F 1 B8 K o 5 A 7 2 I
T EI BB s K 5o K 430k A2 9 2 e % & IE
FEH LIEmE EBERE. MiIEamMALTA
A 7K IR 28 i) Chttp: // web.yn.gov.en/) 552
i (http: // yn.cma.gov.en/) SR = A R B R
AT A ST 25 B T 4350k 1 180.3,997.3 AT 939.5 mm;
R A B 17.4 °C ,13.9 °C,15.3 °C, fZ&45%|
A bR R S TR e 8 R R PR (3R 2)

1.3 WHRFAZE

1.3.1 RSEI ¥4k #y# s

(D sriEdetrit 5.

O REIEAR (NDVD . A 57 2R H 3 — {48
SRR G IS bR, NDVI & % 78 H9 A4 K AR 0 A
E QURAEE Y/ BRI R INNER i 7/ JAEL /B N TR SE=E S N
A 55 B DDA DG . T B A 4 O
MODI13A1 Edli b3k i, R B

NDVI= (oxig —pren) / (oxr T oren) (8)



280 7K R E

544

Xrh tONIR vPREDﬁ%’J%‘%i“%’Eﬁf?%Xﬁ@E@J‘EZIM‘?EZEQ
LT A Be ) B

@ B HR (WET) . 8 248 b5 7T LLid i3 22805
AR BB 08 B A b ST WA B R R L T
5 MODO9AT %dfs S i # 21)  BAR TR A A0

S

WET=0.114 7p, +0.248 90, +0.240 8p, +
0.313 20, —0.312 205 — €D
0.641 6p; —0.508 7p;
Ao, (G=1,2,3-7) 8 MODIS09A1 £ M 3 = 5

®1 HRIEWRK MODIS HiE~ &
Table 1 Research indicators and MODIS data products

& r 7 ZE R B /m fif [] 53 B /d B A
NDVI MOD13A1 500 16 20000305—20220218
LST MODI11A2 1 000 8 20000321-—20220306
WET

MOD09A1 500 8 20000313—20220218
NDBSI

W NDVICEE R  LSTEEFEFR) , WET GREE#545) . NDBSICF EE 41D .

R2 ZAEEATELIHFALEBENBREE
Table 2 Carbon density of different land use

types in Yunnan Province kg/m?*

L H R Hb 1 R + 4 T ALY

i e 4% 1 e 4 1 T % 14 Tk % i
HF 2.56 4.03 2.53 0
R H 17.02 11.14 7.31 0.13
b 8.16 4.45 5.21 0.05
K 3k 0.26 0 0 0
U b 0.16 0 0.27 0
) FH 0.08 0 0.23 0

@ THEEHR AR (NDBSD , # 5H] b F AR 1 RE 8 &
RHLER Y ARG B PR A R S AR 2 (IBD M
A T8 B (SD) ok 25 & M @ T 45 bx, ATl
MODO9AT $ 4 Sz 13 2, i+ AKX N

NDSI= (SI+1BD /2

SI=Coswiri T prea — (Pr1ee Toxi) I/

Closwirt T Pred) + (O1e T o) J
IBI= {ZPSWIRl/(psWIRI "‘pym ) — [PNIR/(pNIR "‘pma )+

O6reen/ (OGreen T pswir1 ) I}/ { 2pswir1 / (pswirt +pxir +

Conir/ (onir T Prea/ Ocreen/ (OGreen T 0swira ) I} (12)
T 1 ORed s OBlue + OSWIRL 3 OGreen s O 73 A XS L 2T L 5 L LI
ZLAM 1,4 GELLAMBEBL AT R

@ HPEREFR (LST) . AHF 52 R FH Hb 26 30 1 ok %
AR FAPEFR AR TEWFFE DX Bl OGS X A 25 B B 7 A
PR E A A L R AR R &l MOD11A2
WA F] Rk AT

LST=0.02XDN—273.15
% DN Sy il b b, 2 VB A9 K (A

(2) A RB g, A D58 00 Y 1 8

SHEH RSEL 2 i1 ik 4 DA 238 bR i 32 18055 70 B

(10)

(1D

(13

PG A F A TR R 2 A R A B AR
SN EIUA TR 1o AT S B8 248 I IRl 3 Ml 75 114 3
e B K G A2 48 B 1A AS S AR B T 2 AR
P& PR 55 — L4 PC, B SRR EE 3 e
MR REW . PC, Uy THARERFEER" A
PC, HaT AN I B (SR B W B 2R A H M 1B J5 A
W BL T B AR 3R 8 Oy 97, 55 B0 S50 B0 AH A5
L ARBFSE L PC, #E 4 RSEI W15 BRI, — & B
L RIE T ST 45 5 Y UL A B
FEHEAT AT A8 4 Z 00 T AR bR i AN
W EXT 4 A A SRR AT b HE A AL B 0 5348 bR AU
O 2 e 0~1 Z ), BRI R AR .
NI=(I—1 )/ (I e — I i) (14)
P NI AL RS BIARUEAR 5 T e Lo 5350 R I HE B
(4 d KAB e/ IME s T Rz AR I BUE KB
Xf - P bR bR E AL AL B L FE ENVI 3o i 17 32
1853 5B, AL PC, £ 4) B 2B 25 48 4 MRSEL , i1
RSEI, =PC, ([ f(NDVI,WET,LST,NDSDJ (15)
B o M A F X R R AR 1Y RSET 45 317 H 3%
T W RSEL, #EATARMEfLAL B 2 0~1 Z Ja], 15 3 fr &
i) RSET, HAH 8 K R Az A IR BE T 4
(3) PPHr BT . H . Xt AR A PR B I
TR 2 DIps - B aal 2 g O on, B B R &
A4 L b T SR R A 2 R GERRAE S /N I S i
Bt — A A 28 R 0 B I R e RN SR R . TR AR SC
T HC/IN G R VT 55T I AreGIS Hf K SCa3Hr
B CEEBFSE X R4 1 081 S AS [R] T AR A /)N 37 ek B
T, TR /NR AT F A RSELE, FE A ESH
B a5 s BT .
1.3.2 =E aAkyH A IEE RS E A



5% 2 3

BT S AR A E X 281

PR3 A AT LA ok il 34 R ATE 5 X8 AR 2 B B Y 5 T
[ J0 1 A 0 R A B — A 4% () BT I A S PR B TR
55 A SR 25 ) 9 2E 28 PR B T a2 AR G ) — A EE 2
f8br, AWFFETE ArcMap |8 RSEI %45 5 1 081 4>
/NI B 2 L A5 B A /N SR G B ) RSETE ., J5 %
TN RS AT AR AR B B B 1 S [A) SCHR Pk T
KH 2R B MK (Moran’ s 1), Ja#B 25 1] B A1 %
(Anselin local Moran’s 1) 343 # RSEI )55 [a] 4 ¢
ML AT BRI FE ArcGIS BB EAT .

1.3.3 A F InVEST & oy s 4 4 5F  JT
InVESTHE # {4 ik f# & (carbon) £ B J& fff F £ Hb )
FH /78 56 25 M A B0H . DA B e 4 AR (b AR )
i AR A SR T A LD R R A R A
BREEOT, DA AT 30 B — i B B — DX P Bk 1 A A
THB it B AR AN [a] b ) ] 26 B B P2 L T ik
JE | S Bk RNBE TR LR T T Bk B R O 5 R Y
b 2 TG FEURE 3, BT A5 B0 5T DX R B A i C o P
HHRAX R,

Ci=Ci ove TCipatow TCi— it TC—teua (16)

Con=2(C, XS an
K. Co N A A SR B Ciore »
Ci petow sCi it s Coaeaa 73 AR 55 @ A 4 Hb ) FH 25 30 1)
i bR R IE RS TAMLYIRE B C o o XN
BOkAE R S, S R A HRA W T AL 2 AR
1 DR i G

2 HPR5aPr

2.1 ZEEAETHEREEESEN

SRR N RE R R T R AR A AN S b R A S AR
WG ERA ., B 1 M REA 2000—2022 4F 5 4>
I 4 A 2848 4R LA B RSET i 728 Ak A5 0d . i 1 ]
HIL,RSEI 2 SIEAR i He, 43 LA 2005 F1 2011 4E4E
R bR R R A SR EE R AR AR a5 RSEIL
AR W B AR LA 2011 4F 5 81 RSB T R BT
AL T e bR AR (b 5 RSET K 4% B 48 b5 11
AR A A s IR 8 AR LA 2011 4F K& 2016 4F N 3
o2 BT LR EE,

M aBEASITBX A RSEI MK (K 2) Al LU F
i1 ,2000-—2022 4F R LU T 35 H T LG V8 T L P OB 4N
AN AT Lt PR N B AR S IR B T v TR O
DX 4 7K SF- 5 B WA T otty o T L R T IR T B L
TN L 20 3mT PN L S R ) A S B R
T WFIE DKo, Hor, 2R 28 PR B o dc 0 1Y) 2
L% N 0 PG XU AN N o A8 7 S T R 28 VI S i VLK
IR 7 L S AR AP X, 32 P e 2 XU T 4 T B T

FRMGE IR B, PSR 40 M R AR T T, B R AR B AR
PRI IX AR 25 AR S PR BE o i A 25 i R th o i s Uk
W, = A ST 4% (http: / stats.yn.gov.cn/
tjsj/tinj/) WA T 5 s TN 2R O G e A 5 2
M 3, HARME AR, 2020 4F iy 33 i AR AR 35 R X
S 44.27% RSB BIBCE 1.2020 4 W8 T AR 55 R
R A7.20% , & 4= BB 3. MBI & (B 2),
RSEI {H 2000—2005 4F i 3 fix K, 2016—2022 4 ¢ 5l
BN, SR EAEYESHERER B R LT
B, IR IR AR K . 2000 4F Fl 4% 7 55 R AR
22 4 sOHE T S B BB R R 2 R TR
IR 52005 AF U PR 3R A A8 bR L A AR i BT R AR AR R
Bt T 2000 4w TR BKF 2011 4R 2 f#EX
FHHL P 7 K 2009—2011 4F 3% 5214 52 0, 2F 78 30 85
AT K50 2016 4F J& 2022 4F A 85 T i
B & TR BIKOF, AT E R A SR
FERImMK

0.7
0.6

0.5}

RSEI

0.4}

0.3

2011 2016 2020
F

--m--RSEI —0— ¥ --A-- 1B —e—TF --o--#F

B1 ZE&4DIERE RSEITHESR

Ecological indicators and RSEI trend of Yunnan Province

2000 2005

Fig.1

22 ZHEESHERESBRITTLSN
2.2.1 AEFBRENH B X A S IEE F A
MY =5 A2 Ak 3 AT IR A 4R BT, 2 5 M O AR A 1
FE K RSET MR 5 KAA 5 /MBS0 5 A5,
A39A A (C>0.675 3) VK (0.547 6~0.675 3) 1 4
(0.419 9~0.547 6) . 8 22(0.292 2~0.419 9) , 2 (<
0.292 2) JZH 4 LA 1 081 A~/ 38k Ky 94 # o i 45
AHT. I3 3 FTR.2000—2016 4F £ R 44 A SIS T
HUVCR R AT R TR R F, 2022 AELLCR
A7 S gy S £, 2000 FFE A N 348 /R
10 (32.19 %) RSEI & T 7K A7 R 7390
2005 4 484 4~ (44.78%), 2011 4EFH 378 4~
(34.97%), 2016 4EA 470 4> (43.48%), 2022 4E A7
564 A~ (52.17 %6 , BV 2 38 fin— ek > — 3 i i 25 4k
#, 5 RSEI ¥J{H 128 4k i S5



282 K - PR R EHRYE
0.757 &R RSELA 4 17 5 X 89 4 & B 080  RSEIE&FHe A A s0vp o Lo EAMH
® FHE . ;
0.70 . 0.75 FEEPe g
0.70 | R TN
0.65t E % :
0.65 f T
— 0.60 * . . =
% . g % 0.60 |
B 0.550 ... Ml e e o .
= M @ . % - 0.55 .. R DR Rt T LRRP R ¥
050% 0.50 [ L|—:| T ° f T
0.45 é L
- 0.45 y=0.005 1x+0.527 2
0.40L—r L e 0.40 L L . L
RARARRRARRR QDS D DN QDN 2000 2005 2011 2016 2022
L L M OB L L3 & P
@ é&’ %’%b‘% @O@@@ i%\ @@)@/’@9 \f,\'\ 749/;- @vﬁ)&‘% & v %é’i&j%‘ F 4y
€
B2 RSEIZEZHESITHERMEENHNERE
Fig.2 RSEI box plot by borough, and year of Yunnan Province
£ 3 Z=EE 2000—2022 £ RSEI £ 4 & H bk 6
Table 3 RSEI rate and percentage in Yunnan Provinceo in 2000—2022
RSEI 4 R 4 B 7%=
T NFE/A B/ Y% NI/ W/ % N/ B/ Y% NRR/AS B/ % NS Bl %
2000 4 35 3.24 313 28.95 555 51.34 173 16.00 5 0.46
2005 4 87 8.05 397 36.73 465 43.02 120 11.10 12 1.11
2011 4F 30 2.78 348 32.19 462 42.74 212 19.61 29 2.68
2016 4 69 6.38 401 37.10 480 44.40 126 11.66 5 0.46
2022 & 93 8.60 471 43.57 395 36.54 105 9.71 17 1.57

K 3 44t T 20002022 4E =M & 5 D AE
RSET % % 1925 8] 43 A0 1 O, b, RS/ vk 1] X Hh
MBEAZS S50, mrA 5 N0 ES ISR
SRR B G i AR AR B, VY R A S R R
FEXFEEGF, PEACE A AR ORI X AR 2 A B R % L (1 —
FEPE I A2 BV R AR = B 5 i S B0 S BR B T A
ST A SRR R E S A AN A X, R
A 5 DX, AR S PR B 0T o A 25 5 R P R R Y R
WrkeHh X, AR A R 25 . 2000 AR SRS
IBE R A 22, 2002 4F v [ 3R BRI bR TR BBLOR S
it » 2005 4F- A 25 PR 05 0 o B 3 AR A R R A A X A
T R AL b X, AHL AR g 8 W S 4 el DX 3 B ASOR AN B
LA D XA S R AR 255 20092011 AF
VY R b DX AT — 8 0 R KRR, AR R S T A
XA A G55 52 0HE— 2 il 2B S A B %A, WA, T
S| R Y e A P S v v A b DX B T R R R
KA AR 1 b R 55 AR S R B BT i AR 2%, 2 2005—
2011 4FJE = A W AL 5 2 0 & R I G BB B, IR
ML M 2005 4E 1 27.17 Y% 18 K 5] 36.8 %, 4E 38 K
1.6 %, d I M 2 295K, A 2005 4F 19 2 164.676 km®
R 3 076.786 km” , 5 B b R4 T R Y A AN PR BT
AL 2005 AR 20 T 2016 AF AR A5 B0 I R AE RS
TR S B S AR T b DX R A o B L
R X R T oK L 2 5 N DR R

A IEE T i — AR AR F R SR
FE K, LG8 Ll /K bk B B V0 R G 3 BEUEL B% L OF R
GRS 2, 2022 AF AR S IR B T E—
R I, 2 R R AR AR XA R AR
LW AR L RN R 5T R EE AN &
RS AEBIEEZ MR SB35 A
Ut o RIS S 2 48 6 T G T 0 e 7 AR IX AR S AR AP
JEN R s A S AR R

22.2 AZFBEREDSTHS A HETF 2000,
2005,2011,2016 F1 2022 4F ) RSEI /K40 2 45 4L,
153 2 5 4 A [F I3 9 RSET B 25 48 {45 5% (3% 4,
B 4) 1l LI H 20002005 4F 32 A2 A AR 30 BOK 1Y 5
Wi A 285 B 55 5 DR A8 G, A G RS A8 14 DX sl 4 ) o
8 IX LT ALY 23.02 % F1 7011 %, A SRR AR 4 X
$of B A Tl AR RN VT R B AR T
I 78 71T AN B BTl T L R T, AR A R A
o (VA I I I 1V I R 1
20052011 4 52 59 o ## 1% FH b PR sl 7 ke 19 52
BT AR DX A A B 0 A 2, o A 5 XA T AL
23.06 % » 32 A F A VLT 3 PO L R BN R LT
[P L ARG I e TN =0 I AN A
M. 2011—2016 4K 5K 5Pk & 0 Be, F 26.60 %0 1Y
DX A A5 PR 05 o e AR A AR S PR O R R AR AR Y
X 388 24 o A 9% DX T R 69,06 %6, 1T K BN | A U



% 2

WEL . n A EATEEE A S B R X 283

A N N NS R 8 T e - N RS E280 3
Jr& ) 52 ) A A PR B BT i R 22 L AV AL R AT g A
PR/ DK 4 Rl fh fef 75 B 1 R 658 i Bl A A8 B B o
IR 2, 20162022 4F A A B R R A R R R
SE 14 [ B 72 -, A 25 A 5T o O 45 AN 728 1) DX B o P 5T
X BT ARG 76.58 %, 240 17,17 % (Y IX Sk Ak AS PR R
I3/

2000—2022 A S A B & AL DL 2005 4 K&

2011 42 e BT I AE SR B IR AL ERAR AR T
LAY 3 PR IR A A PR T A S it M TG 8 A K
ISR AE B AT B PR T XA SR A — E {2
PEAE I P T 32 4 A 9 R R O T
PR K B R, A A PR R ORI T R s IS R
A SRR A 0 A s DL BOHT — R AR R I AR Y A
P 1] 52 A 25 SC W B A 25 R 4 0 JBE 0 i il 75
A S TR AR

RSEI% %

I
e
%
&=
/=
eSSl
C ] AT s it

0 100 200km
—

3 ZEEE 20002022 £ RSEI 545 %
Fig.3 RSEI grade distribution in Yunnan Province from 2000 to 2022
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Table 4 Percentage of RSEI changes in five periods

from 2000 to 2022 of Yunnan Province
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Fig.6 Spatial and temporal distribution of ecosystem carbon storage in Yunnan Province
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