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Fig. 1 Technical route of monitoring and performance

evaluation of ecological restoration project of mountains ,
rivers, forests, farmlands, lakes, and grasslands based on

remote sensing data
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Table 1 The overall objectives, project categories, evaluation indicators of the pilot project of ecological protection and

restoration project of mountains, rivers, forests, farmlands, lakes, and grasslands in Fuxian Lake of Yunnan Province,

as well as indicators and performance evaluation methods that can be obtained through remote sensing monitoring
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Fig.2 Spatial distribution of land cover types around the Spawning Ground of Ding Zi Tan in Guangdong Province in 2015
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Fig. 4  Analysis of vegetation growth trend in the pilot project area of mountains, rivers, forests, farmlands, lakes, and grasslands

ecological protection and restoration based on 1982—2016 low spatial resolution remote sensing data
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Fig. 5 Multi-spectral image extraction of chemical oxygen demand in water for tide levels with different rising and

falling tide characteristics
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Table 2 Summary of indicators, calculation methods and remote sensing estimation parameters in performance evaluation

of ecological restoration engineering
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R, EC WY Rl MR SR T A A AR S A iRk T CHER% 55, 20185 BT WF 45,
WHTERL EQF JEN T 5 YF IR T; ANKBRERL Npp, 2017), T 8 2 AT LAGH io 3 JEk
S i B A P L AR 7 S NPP R4 26 by AR ey PRAEI (R 57, 2018)
WeARa ) BEPNE NPP ik i AR P
RS RBA (EMG 45, 2017): AL ECC M ECS FR g Bt
IR b A PR U T R RS 1 AR (8 B IR 1
M= J(w,x ESC] ) —
Frf, MR/ R T IR K ARBCRIL o, 955 F5HR0 1
WEE; ECS, K ECS I ECC Z it Hofpiz 545 3 Y i)
Ci:i(BiXCFi) N . N N
— “ L R T L3 o 0B B I 3B
K, COREMBREER (0 KA BRI (D4, 2012)
(hm?); CF Rt (Uhm?)
mvii“xmi P 2 R AT BT B A
T2 R G -

K, ESVRHESRGMASE (05 ANET iR AR G2 B A TR TR
(hm®); VC AR L5 i FES RGN A S R GMS M E Ot/hm’)

W (ARIAT 45, 20185 EBLFR 4, 2018)

T "R AR AR AN REE A AR IR

4 % ik

ARSCHEET Lok ) A A 2R R AR A B

A, SR T T B Y Ll AJORK ) R AR S AR
Al 3RS ORI I QA R IR & N i3 S 1 U B
Wk £ 1 ML EL AR S0 Sy M AR A 5 1007 vk, TR T 2
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JEBSCHR AR LY - 7 S 2R A | AR H . K S
BT LA R0 T Ll KRR R 45 AR AR R Y
WM, eI T R Al B L bR P ) A 2SR
(L-RUNE iy QAR =PI I S (Y E I iR c R €
TR RN RG L LA KGR 09 38 S AR AL BURIE B4R
WO e — 20 A, )P 18 SR X 1L Kbk
W A S AR AP B S I E PR AR AR R AT R IS A
233 RS 204 R 2 R 7 e e, X il
Kb FH 3 e A A AR AP A8 S 3 R A S RO
Rt E WA ROR S, JUH T8 S0 BTk Y
Az SR AP 5 T H BLAT E A I

18 B AR AE Ll KPR B B AR S AR B I H
14 S 0 Al B B8O vhon] LA R SR AR, H
JE IR R IEARITREN , TR /KR i 74
SR EE TR Eoy I h e A7 U] B AR L .

(1) 328 JBR AR 1 17 FH 2 A T S Ty 08 000 5 4 1
SCHF o HEBGUAR B AR, AL 3 LA K b 3R 2
B AR B AE S R P A AR — E iR 2
AT 52 W A= A5 AR P8 58 00T H TR XA AR AR B R Y
WM FNSERGTAN 5 R R T, S BUES R E
o= w2 (L%, 2019; Biswal %, 2019;
Frolking 55, 2002). A T M\ ik JEEL G Hhoks i £ B
HESRPEE N MSHOTN A CNFELR, ©
0 R 1 1 2% AR 2 M TEDOUL I kAR 45 G 1Y 7
(Dardel %, 2014; Lawley% , 2016; Yang% s
2012), %3 B S I A Y 2 B A T 3 43 1Y) s T
BruE, AT REMEAA AR R S OR B S i H
GNP s 2 BE o BE T 18 R EOR 4 B
J e Ll 7K AR i) e A 2 AR AP B 52 T AR ST ROR 1Y
TEbR, 2 F5 b5 Z [RIA H (19 B A2 75 2 AH O S iel 1 &
RBET M T S B A R 4a A PR BUE TS L

(2) 32 JBEE AR JIT BE 2 £1E 1 MR 00 Ly 7K b P 3]
A SR AE I A4 AR LA BY SO Y 4
PR BRI o LLZKOPR FH I R A S AR AP 2 1 H
SR IR PR AR RROR . BT L A
B3 (Martin Fl Lyons, 2018) . H Al i Ji%
HORM R ] AR R SRR PP rp, T2
TRRCR AL 2 ROR AT B 2 B2 0 Ge 4l
AR AR (IEM R, 2014;
SRIERIZEZAT, 2006) .

(3) JEJERSHON M 2R 5 A R
FHfE— T2 WA B 2 XWE5E . 38 X 18 RS2 AR
EERRER A S, JRAR L OGIRRIE . A

SPRESEE B R FE 4248, R EE L& LA &
FiE BRI R, WLURIARZ 54 SR B R
AR LA R SR A G e br, (H2 5EE
BT B S PRFT R AL, 3% SE R AR b 2 A7 TR 4L
KR BRYE (Berni 28, 2009; Asokan A1 Anitha,
2019; Damm %, 2018). il &g AFE W
TH BT WS L AE B IR BT AR 5 T 4 e R
PE—EF A E P AT AR, (HJE X HE AT
HUM RGP, BT L. Ak,
A e L ACRR FH 3 R A S AR B B TR XA A
W E R IEAR (WA ZREvE . BES AL, +
SR AR . BRACRESE ), AR M i 1R R T B
BRI, 5 E gt — 2L A2 4 AR n] T s D
WA BB E T H R B RS A

PR, S 7k — 20 i 1 SRR IR 55 T 1l K
AR FH 8 5 A A AR 18 52 30T H M I RN S50 ) T
JEMRRE, —J7 2 NS B IRt &, A&
TSI A T 22 G Ll KO 8 R A A AR A
BRI HNEE: 5—Jrm, ZhmekiERsdES
g A BRI 4 &, JE— DA AR R R iy ]
WA R B 25, TERE RS I
KA FET ) e A 2 PR 48 5 0 1 M S AT
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Abstract: Ecological protection and restoration of mountains, rivers, forests, farmlands, lakes, and grasslands is an important measure to
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ensure national ecological security. In this study, we developed scientific and rational monitoring and performance evaluation methods to
ensure successful implementation of ecological protection and restoration projects and sustainable development of ecological restoration
achievements.

This study uses a combination of literature review and case analysis to discuss the specific application of remote sensing technology in
the monitoring and performance evaluation of ecological restoration of mountains, rivers, forests, farmlands, lakes, and grasslands.

Based on the pattern and quality of regional ecosystem, the land cover type, vegetation growth, and water quality parameters obtained
from remote sensing data are selected as evaluation indices to monitor ecological elements of mountains, rivers, forests, farmlands, lakes,
and grasslands in general. To maintain and improve the regional ecosystem services, we select water conservation, soil erosion, ecosystem
bearing capacity, and other indicators to discuss the role of remote sensing data in assisting the performance evaluation of ecological
protection and restoration projects of mountains, rivers, forests, farmlands, lakes, and grasslands.

Results show that actively exploring new remote sensing data mining methods, which combine remote sensing technology and
traditional investigation methods, is expected to form a more objective and faster executable monitoring and performance evaluation system
for ecological protection and restoration projects of mountains, rivers, forests, farmlands, lakes, and grasslands.

Key words: ccological protection and restoration, “mountains, rivers, forests, farmlands, lakes, and grasslands”, remote sensing
monitoring, performance evaluation
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