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Abstract: As a fragile ecological environment area in China, the former concentrated contiguous impoverished areas is the
main battlefield for returning farmland to forests and grasslands. Iis effect of returning farmland to forests and grasslands
directly reflects the overall effect of the implementation of the project of returning farmland to forests and grasslands, whicht
provides a mirror of the experience of consolidating and expanding the results of returning farmland to forests and grasslands
in the new journey. Taking 14 concentrated contiguous impoverished areas specified in the document “China’ s Rural
Poverty Alleviation and Development Programme (2011—2020)" as the study area, based on the 2000—2020 ecosystem

annual gross primary productivity (AGPP) dataset and the normalised vegetation index ( NDVI) dataset, we compared and
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analysed the inter-annual changes in the AGPP and NDVI of fallowed and un-fallowed areas in the concentrated contiguous
impoverished areas, in order to assess the ecological effect of implementing the project of returning farmland to forests and
grasslands in the concentrated contiguous impoverished areas. The study found that; (1) from 2000 to 2020, the area of
returning farmland to forests and grasslands in the concentrated contiguous impoverished area was 178554 km® | accounting
for 44.71% of the total area of arable land in 2000. (2) During the study period, AGPP and NDVI in the fallow and non-
fallow areas showed an overall increasing trend, with 69.07% and 86.51% of the total area in the fallow area showing highly
significant and significant increasing trends in AGPP and NDVI, respectively, while the proportion in the non-fallow area
being 65.88% and 72.61% , respectively. The annual mean and relative rate of change of AGPP and NDVI were higher than
those of the non-returned farmland area. (3) From 2000 to 2020, the inter-annual trends of AGPP and NDVI in the whole
region, the fallow area and the non-fallowed area were generally consistent, showing a linear increasing trend. The growth of
AGPP and NDVI in the fallow area was always higher than that in the whole of the concentrated contiguous impoverished
area and the non-fallowed area. Therefore, this study provides a reference basis for further adjusting and optimizing the
policy of returning farmland to forest and grassland by exploring the impacts of returning farmland to forest and grassland in

the former concentrated contiguous impoverished area on AGPP and NDVI.

Key Words: concentrated contiguous impoverished area; returning farmland to forest and grassland; ecological effects
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Fig.1 Location map of study area
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Fig.2 Changes in land use in concentrated and contiguous special hardship areas, 2000—2020
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Fig.3 Spatial distribution of fallow and non-fallow areas in concentrated contiguous special hardship areas, 2000—2020

R 1 2000—2020 F & rhZE F i FE X £ 30 F) AR 5ERE kn?

Table 1 Land-use transfer matrix for concentrated contiguous special hardship areas, 2000—2020

2000 4F 2020
B biS: ) Hih s VM AR =¥

#HFHL Croplands 192679 97679 80875 5734 14601 4966 396534
HHL Woodlands 100064 515815 156688 5711 3438 8561 790277
b Grasslands 85837 183741 921891 38431 4621 342921 1577442
JEHL Wetlands 5494 4712 21517 50987 580 24743 108033
T Building sites 9902 1602 2261 500 2268 261 16794
FAJH 1 H Unutilized lands 7262 22548 183877 23229 700 415820 653436
M Aggregate 401238 826097 1367109 124592 26208 797272 3542516
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Fig.4  Spatial distribution of annual average values of AGPP and NDVI in concentrated contiguous special hardship areas, 2000—2020

TERFGEEI e i B R R X AGPP FI NDVI (AR {3 A S B 3 g 35, Jorfr AGPP A1 NDVI 230 Rl
2 S A AR T AN BN & R 41.91% (48.03% (36 2) , HX S ITAE rh A A 7R B DS T 85 1
X AR A B BB IX S5, BRI SR X - KA X DL R K 222 0% 3 1 X
(E'5), AGPP Fl NDVI R34 Gt 238 ATAS b 238 Jn i 48 004~ BUSRT | LG 43 315 25.53% ,36.47% , i &
1550 T B A AR PU L IX. DU A5 58 X L) % 3 968 T 5 = M, AGPP R 7R Ak i IX I8 5 LA Rl 22.06% , 5 T8
EE g S — b M RN PO A DX T NDVIT JE AR A X8 LU/ IMIUR 2.26% 4R i R X AGPP # NDVI B

x2 EHiERYERX AGPP #1 NDVI Rt T LM R HH
Table 2 Number and percentage of AGPP and NDVI pixel change types in the centralized contiguous special hardship area

— A SIS ) AGPP H— kA W NDVI
Type of change B B/ % BoeA % B/ %
Pixel count Pixel count Pixel count Pixel count
8 2 14 I Highly significant increase 1539054 30.94 1209455 33.94
TN Significant increase 545812 10.97 502116 14.09
R BN Marginal increase 241931 4.86 230524 6.47
R EFHN No significant increase 1027930 20.67 1068995 30.00
T4k No change 1097382 22.06 80705 2.26
RN BZEW D No significant decrease 418664 8.42 413004 11.59
¥ B 2 W8/D Marginal decrease 31673 0.64 21010 0.59
B /L Significant decrease 43547 0.88 24145 0.68
W & 0820 Highly significant decrease 28116 0.57 13539 0.38
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Fig.5 Spatial distribution of trends in AGPP and NDVI in concentrated contiguous special hardship areas, 2000—2020
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Fig.6 Spatial distribution of annual average AGPP between retired and non-retired areas in concentrated and contiguous special

hardship areas

http ; //www.ecologica.cn



4726 JAE = 44 %

BB G RIBHFIX AGPP B R R I ) 1 G a3 H PR BEX. AGPP HA I 1 250 i 253 a4 45
JC BB LR 65.30% , AR B IX A 60.04% (3£ 3) , FL47 TILERAYIE A Ff IR X, 3G &L IX 8
BRI e -RAT I X AR R W B L X (8] 7) 5B BFIX 5 AR IB#F X AGPP 5 At 3 A IR i 112 o5
SR A0 19.11% ,26.24% , F 2 T P rg B 3 B Fe IR X, 0B E 22 Il X e I X S 52 10 X JHEE
P BALIX U SE VGRS I X, BB XS ARB B X TEAR L R e B > | & 43R 0.70% ,0.74%, A EE
B IRBEX S AR B X TR B D AR B R B XS AR IR BE X AGPP J8 b SO 1 3
FH 2 BRI N BUR AN S 2 R 7.40% ,10.67% , i 25 08 /0 RV 5 3 08020 B9 45 0 AN B s RN o Ee 43301 o
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#3 AGPP TUEBGITABRBESE
Table.3 Number and percentage of image elements of AGPP change type
HRIBHHX Unplowed area IBHFX Fallow area

ALY
Type of change B Ao/ % BRI %L B/ %
Pixel count Pixel count Pixel count Pixel count
e 35 4 0 Highly significant increase 131891 47.48 137111 55.72
BN significant increase 34884 12.56 23572 9.58
T BN Marginal increase 16230 5.84 9311 3.78
N BFHAN No significant increase 56677 20.40 37717 15.33
JoA5 4k No change 2067 0.74 1727 0.70
A BEW D No significant decrease 27042 9.73 16783 6.82
¥ B F D> Marginal decrease 2613 0.94 1419 0.58
.3 08/0 Significant decrease 3040 1.09 1949 0.79
% 5 2 98/0 Highly significant decrease 3351 1.21 1111 0.45
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Fig.7 Spatial distribution of AGPP trends between fallowed and non-fallowed areas in concentrated and contiguous special hardship areas
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Fig.8 Spatial distribution of relative rate of change of AGPP between fallowed and non-fallowed areas in concentrated and contiguous

special hardship area
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Fig.9  Spatial distribution of annual average NDVI between retired and non-retired areas in concentrated and contiguous special

hardship areas
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Table 4 Number and percentage of image elements of NDVI change type

5l e AIE#EX Unplowed area SEBHFX Fallow area
Type of change B H 3L/ % Boe % H 3/ %
Pixel count Pixel count Pixel count Pixel count
P N Highly significant increase 105741 54.88 123112 68.95
RN Significant increase 25143 13.05 23597 13.22
T N Marginal increase 9028 4.69 7753 4.34
A EBENN No significant increase 32993 17.12 23087 12.93
JeAE 1k No change 13 0.01 18 0.01
A4 P No significant decrease 14558 7.56 6990 3.91
TR VR /D Marginal decrease 1299 0.67 516 0.29
/L Significant decrease 1905 0.99 696 0.39
2 i 8/ Highly significant decrease 1999 1.04 538 0.30
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Fig.10 Spatial distribution of NDVI trends between fallowed and non-fallowed areas in concentrated and contiguous special hardship areas
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Fig.11 Spatial distribution of relative rate of change of NDVI between fallowed and non-fallowed areas in concentrated and contiguous

special hardship areas
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