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Abstract: The Natural Forest Protection Project (NFPP) has been implemented since 1998 and completed by the end of
2020, which marked the transformation of China’s forestry from wood production to ecological construction. Quantitative
monitoring and assessing of natural forest resources is helpful to evaluate the effect of natural NFPP comprehensively, timely
and scientifically. Based on the public land cover products, this paper uses new remote sensing data composition algorithm
and the forest type comprehensive promotion method to produce a set of land cover products aiming at the forest coverage of
the NFPP areas in China. The forest cover for NFPP is monitored and evaluated from 1997 to 2020. The classification
accuracy of land cover products for NFPP is verified by the field data of the Chinese Forest Ecosystem Research Network
( CFERN) , forest inventory and planning data and ground survey data, which indicate the forest accuracies more than 90%.
The results show that the forest coverage presents a general trend of recovery growth since the beginning of the NFPP. The
forest coverage changes from 30.15% in 1997 to 31.74% in 2020, with a net increase of 1.59% , of which, the forest growth
in the upper reaches of the Yangtze River is the highest, accounting for 50.97% of the total forest growth areas. The results
show that the forest resources in the NFPP area are effectively protected and restored, and the implementation effect of the

project is significant.

Key Words: Natural Forest Protection Project; forest resource distribution; forest coverage products; remote sensing

monitoring
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Fig.1 The coverage of natural forest protection project of China and the verification sample sites
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Table 1 Collection of land cover products

G377 RATHLY AR TR ARy

Land cover products Issued organization Data source Production year

GlobalLand 30 [E IR S Bh Landsat TM/ETM+/0LI HJ-1 A/B 2000 2010 2020
GLC_FCS 30 o E R Landsat TM/ETM+ 2000 2015 2020
ChinaCover hE R Landsat TM/ETM+HJ-1 A/B 2000 2010 2015
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K2 TRIMBSESRE—SEER

Table 2 The harmonization of the classification system for different land cover products

GlobalLand 30 GlobalLand Chinacover Chinacover GLC_FCS30  GLC_FCS30
Gt eS| (E] eS| I eS| I E &S|
Unicode Category GlobalLand 30 GlobalLand Chinacover Chinacover GLC_FCS30  GLC_FCS30
code category code category code category
1 B 10 B 301 K H 10 B
302 i) 11 AAE
20 Kt
2 Ak 20 PN 101 GESELR 12 AR 1
102 PR AR 50 AR
103 LEGLIED 60 SR IIE
104 AR 61 FERCE R (0.15<fe<0.4)
105 B IR A bR 62 BTN AR (fe>0.4)
109 ik 70 AR
111 TRl 71 FFRCE G AR (0.15< fe <0.4)
113 ARG 72 BH AR (fe >0.4)

80 TR AR
81 FERGEH AR (0.15< fe <0.4)

82 BB E AR (e >0.4)
90 IRACHK
3 L51) 30 i 201 T 120 Hih
202 fe FE g 121 MBATRE (fe<0.15)
203 TR 122 MEARAM (£c<0.15)
204 e FE )
205 N
206 Tt 3
207 RIS
4 A 40 A 106 H L R VA 130 AR
107 TR 140 E SN
108 T EA 150 T AR
110 LRI 152 FREARY (fc<0.15)

112 TEAR [
114 TEAR G M

5 s 50 12t 401 TeAR T 153 s
402 TEARTE
403 AR
6 KA 60 SN 404 N 180 SN
405 IKIE/ S b
406 {ORA
407 B/ K
7 H 70 B 601 B/ A 190 WAL H g
8 i) 80 AT 501 B 200 RiEIKI
502 22 F
503 PR
9 Wit 90 it 602 A 201 it
603 e RE 202 iy S:iN
604 i 210 B35S
605 s
606 N R
10 /5 100 Vi 607 KN/ HRARRE 220 KK

P IMEARYNGRAEIGE T HLER A~ SRR ) 73 NG RE WAl {5 70 SR A T B9 3 38 9 a2
il A HEA_E SR B 2000—2020 4F 6] [R5 - b g s ST A 52 B X, 1 30 A il 4 e T 0 RREAR I, 326
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Fig.2 The workflow of land cover products in natural forest protection project
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e[ e RER A F R TR XV N AR A 1018 B (& 1) , 3K EERERBAE 2017 F1 2019 41825 1Y Moy 2
55 2020 AEEEATCAR AR, IHR 53 AR AR 2530 LI 1 W) kg ARARAE 1 (985 BR) | D BON e B 5 S | AR b, |
RPN 3 A K BRI F- A5 37) 5 (2) 2020 4FZRAL P58 7k b DX 3 8895 /™Y A1 S b s A B4 | % 2 310 [l 1o o
S AN N U N X i e 1 D @ B e 52 A P B A A S = S5 R A WA VA LAY =D S 1 BURE (B DS TR S|
£ ICSR A RN e A PR O WP Hb KA SR ONTTERTE AR 8 8. WA Y 8895 MEFAME M
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2 H#R

2.1 KERUE
2.1.1 W ERME S R GE ST M4 IR 4G

ARG R IR G SR AR 45 50 it R, RAR TR 4 #7358 BB 7E CFERN 9 R bR A 250 5 4k
KRR R BRI F FoRE B R 98.30% , A5 7K BE 35 100% , 45 28 R0 2R Bk 98.04% , f74E /b it
b HEA BEHh N T RER S AR
2.1.2  'BPANSZHBEE AT 5 I LE

1 2020 R AU BE ARG S + 1o 557 U TR ST, 3R 3 A RIRVE MRS R R BRI B 4 2K
FEIR T 90% , Herb JH PR FE A 95.60% , 2 7245 FE R 96.40% , 45 50 AR FENE E Ny 89.82% , /il /3 Hi st |
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Table 3 Classification confusion matrix of land cover verification points by field survey in northeast China in 2020

s we o omE o W wk me KE ATEm e a0 E
Category Cropland Forest Grass Shrub Wetland Water  Impervious  Bare land Total ”
accuracy
Bt Cropland 316 9 3 1 7 5 3 2 346 0.9133
B Forest 3 348 3 3 3 2 2 0 364 0.9560
B Grass 4 3 55 3 26 0 1 3 95 0.5789
A Shrub 0 0 0 13 0 0 0 0 13 1.0000
1B Wetland 0 0 0 0 7 3 0 0 75 0.9600
KA Water 0 0 0 0 0 24 0 0 24 1.0000
T2 Impervious 1 1 3 1 0 2 34 0 42 0.8095
4 Bare land 0 0 0 0 1 0 0 3 4 0.7500
it Total 324 361 64 21 109 36 40 8 963
HEFEREIE Producer accuracy 09753 0.9640 0.859%4 0.6190 0.6606 0.6667 0.8500 0.3750 0.8982

2.1.3  HAMRGEEAAE TR A NP RS,

Kl 3 J@oR T s AR 2019 AR08 B S A e 5 At b 3 55 77 S 25 . DA 2019 4EBIdEAE
PR A B R, 5 R TR b7 55 7 S IR B R SS R WR (38 4) , RSB PR N
87.60% , A= P K5 N 92.80% , AR 43RG BN 84.00% , FH T — L35 1 & bt BB BE S Mot 55358 53 B s
T 25 S AN R B S8 3 B™ B 1 A EAS IS . FER R LA TR R S e R W . K H
FERRAR 2R A B i M 2SR KA TR A3 2SR T B 53 T Bt R i B o SOk AN = i S A
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Fig.3 Forest resource inventory and planning data of Hubei Province in 2019 and the other three land cover products

F4 2019 FHILATHTEALEENER RIS R LR IBER
Table 4 Classification confusion matrix of land cover verification results by forest resource planning and inventory data of Hubei Province

in 2019

%3 B N wm Wk KK ATEE  Wm 4it Frine
Category Cropland Forest Grass Shrub Water Impervious Bare land Total

&CCUT&CY
HEHL Cropland 25087093 6885264 3003 859395 704067 860622 45725 34845169 0.7200
ZEHE Forest 6784451 92638577 7734 4300380 698556 803973 525554 105779234 0.8760
FH Grass 35222 122622 66 27815 34040 19023 24560 263348 0.0003
WK Shrub 96 1276 0 7128 2 2 36 8540 0.8347
JKIK Water 88483 97428 15 16623 4162167 34548 7100 4406364 0.9446
AT Impervious 414172 83093 5 27361 72648 4215615 25224 4838118 0.8713
#ith Bare land 170 344 0 43 212 3487 747 5003 0.1493
A1t Total 32410501 99850682 10823 5238786 5675616 5937523 1031107 150155038
LEFEHEE Producer accuracy 0.7741 0.9280 0.0061 0.0014 0.7338 0.7100 0.0007 0.8401

2.2 RAR TR DX ARMRRE 2t 25 (8] 7 A A% =)
LT 2020 AF - BT 3 A, MU ZS I GETEABCE 204 75 15 , IR AL B A 58 vl B0 [ A b X BT i
M DX AV F i X AN R A A AR X S A DU AR AR DX R AR A RAAE , 4878 R AR T AR X
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JE R BRI R 69.11% , KOG T2 MR IX 1 BUARAK -5 F iy 3 M S8 55 o A RS SRy, /N4 22 e R LR IX )
ARSI SRS A, (2) BT L i st DX RRARAE T3 [ 400 mm AEFFE/K R LAZR 9301 X, 32 20 A 7
AR Lk S AL B2 e B BRI ORAT I BRFIZE 04 DX DL A AR 9 o e AR R TR SRR
Fo ZXBH TR, KB RRE RN 15.15% X 2 5 AR R JEARSEH s R, (3)
KAT_ L M X ARAREE A T LM DI, F2 B0 AR B L K DB LBk —7 | LR SR B I AR 3 2 R AR
o I DO B R K S AR AR R, R R B, AR 5 R 52.54% , BRIX ) ZRAK -5 0 il A TS i
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Fig.4 Land cover map of natural forest protection project in 2020
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Fig.6 The spatial distribution of forest changes of natural forest protection project between 1997 and 2020
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