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Agricultural function and landscape change in the Pearl River Delta since reform and opening up

HE Ke, YE Changdong’, CHEN Dangran, HUANG Anda

(College of Forestry and Landscape Architecture, South China Agricultural University, Guangzhou 510642, China)

Abstract: In order to explore the evolution process and relationship between agricultural function and landscape form, promote the
integration of production, living and ecological functions, and clarify the evolution process of agricultural function and landscape form in
the Pearl River Delta since the reform and opening up, the ecological service value table and landscape pattern index per unit area of the
ecosystem were used to analyze. From 1980 to 2018, the production function value of agricultural food and raw materials decreased from
2.081 billion yuan to 1.745 billion yuan, the leisure and cultural function value increased from 1.183 billion yuan to 1.392 billion yuan, and
the ecological regulation and protection function value increased from 21.588 billion yuan to 21.796 billion yuan. The agricultural
landscape area decreased from 2 094 233.94 hm® to 1 753 198.20 hm’, the total number of patches increased from 5 536 to 8 282, the
degree of polymerization decreased from 96.732 6 to 95.878 2, and the shape index increased from 158.578 8 to 182.868 4. The research
results show that the transformation of agricultural function and landscape can be summarized into three stages: From the reform and
opening up to the 1990s, the production function dominants while the landscape is mainly cultivated land and mulberry—based fish ponds.
From 1990s to 2010, dominated by life function, the agricultural was characterized by sightseeing experience. Since 2010, transformed into
production-life—ecology functional integration leading, agricultural is often based on leisure agricultural landscape for the purpose of
ecological leisure.

Keywords: agricultural function; landscape form; landscape pattern index; integration of production—life—ecology; leisure agriculture
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Figure 1 Changes of agricultural food and raw material

production function in Pearl River Delta
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Table 1 Value coefficient of agricultural function in the Pearl River Delta(yuan+-hm™-a™")

YJHE)Z Functional layer kL Cultivated land HoA A HE Woodland 1 78 5 P WO Grassland K JEHTYE Fish ponds
ARSI SR RE 5132.1 15812.3 6061.4 50 250.7
Ecological regulation and protection function
BWSIERRAE T e 973.4 2389.1 309.7 327.4
Food and raw material production function
RIN 5 3L I BE Leisure and cultural function 8.8 1132.6 35.4 49109
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Table 2 Landscape level index of agriculture and cultivated land

in Pearl River Delta
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1980 5536 4728 378.297 5 344.644 1
1990 5543 4747 374.1159 333.8215
2000 5794 5050 345.462 0 284.642 3
2010 8109 6219 222.300 8 202.461 4
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Table 3 Land use transfer matrix in the Pearl River Delta from 1980 to 1990(hm?)

1990

N » - . R
i i B L ST T e ek 0 Total
land Woodland ~ Grassland Fish ponds Tand Total transferred out
1980 #HHth Cultivated land 157541049  90.36 6.12 26 725.95 2723472 1629467.64  54057.15
HAt A Woodland 17.37 162 625.05 97.56 1.80 4543.83 167 285.61 4 660.56
{0 7 5 4 b Grassland 6.21 0.72 98 844.03 1.53 23.31 98 875.80 31.77
JKFEHYE Fish ponds 2337.57 53.37 110.34 195 583.32 520.29 198 604.89  3021.57
ARl FH H 6861.96  1397.16 127.17 3390.57 3300431.13 3312207.99 11776.86
Non-agricultural land
S Total 1584633.6 164166.66 9918522  225703.17 333275328 5406441.93
&% A B Total transferred in 9223.11 1541.61 341.19 30 119.85 32322.15
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Figure 3 Changes in agricultural leisure and cultural function in

the Pearl River Delta
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Figure 4 Changes of agricultural functions in the Pearl River

Delta from 1990 to 2010

[ = mm E——
0 25 50 100 150 200 km

718t BEAR K-, 2 WA Y S5 0L 5 o g 1, AR
R ERE BB AR NI 2%, 2 Jf0ll 5L~ F- 2
TR B 1 Rl /Nt 2 W Al 7 WL BN AR R (32 6) o #F
Mo FWATSEZE 4, FUAe Hh i o BT ARl 0L H
— 962 —

AZ k2 Change rate/%
[ -50~-25
[1-25~0
[ Jo~25
[ 125~50

0 25 50 100 150 200 km

(a) B i 5 JEUPERHE ™ S BE

Food and raw material production function

’Epﬁ%change rate/%
B -75-~-50
[ -50~-25
[ ]-25~0
[ Jo~25
[ ]25~50
[s50~75

o — ]
0 25 50 100 150 200 km

j. ZF.

(WLNCESP & ] =

Leisure and cultural function

ARAK. % Change rate/%
B -75~-50
[ -50~-25
[ ]-25~0
[ Jo~25
[ ]25~50 - o4
[50~75 ‘B,

() 75087 5 A D g
Ecological regulation and protection function
5 20102018 FE TR = Fiti X R ThEE TR 4
Figure 5 Changes of agricultural functions in the Pearl River

Delta from 2010 to 2018
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Table 4 Land use transfer matrix in the Pearl River Delta from 1990 to 2010(hm?)
2010 B et
\ - > 1]
o L dou St e ke | PRIBE g (08
Cultivated land Woodland ~ Grassland  Fish ponds Tand Total out
1990 BB Cultivated land 1186 547.13  9931.77 598.77 109 753.65 27781551 1584 646.83 398 099.70
LA AR Woodland 4814.82  89866.71 106.65 2899.98 66 481.83 164 169.99 74 303.28
1o T 75 O Grassland 944.19 263574  79860.51 106191 14 695.20 99197.55 19 337.04
JKJESTIE Fish ponds 41547.87  1604.70 92.88 13137651  51082.38 22570434 94 327.83
FE4 M # Non—agricultural land 24687.81  85256.10 241776  22829.58 3197531.97 333272322 135191.25
&3t Total 1258541.82 189295.02 83 076.57 267921.63 3607 606.89 5406 441.93
i At Total transferred in 71994.69 9942831  3216.06  136545.12  410074.92
x5 HREARULIEMETKZT)
Table 5 Change of agricultural function value in Pearl River Delta(10® yuan)
T F Ttem 1980 1990 2000 2010 2015 2018
A ST 5P IIE Ecological regulation and protection function 215.88 226.72 255.66 235.81 231.77 217.96
£ -5 R R P2 I BE Food and raw material production function 20.81 20.39 19.41 17.92 17.66 17.45
KI5 b BE Leisure and cultural function 11.83 13.12 16.66 15.60 15.30 13.92
Fo6 K=AKIASYWTEEHIEHNTN
Table 6 Changes of agricultural land landscape index in Pearl River Delta
HEARY ETE AR A S BEH I AREA_MN
Year FRE LS Al #HFH Cultivatedland HAb A Woodland B G BB Grassland K JZEHUIE Fish ponds
1980 158.578 8 96.732 6 344.644 1 63.080 2 45.586 1 42.666 4
1990 159.378 3 96.699 6 333.8215 61.927 6 45.734 6 47.397 2
2000 165.416 5 96.512 8 284.642 3 60.774 8 44.288 7 56.737 6
2010 181.430 8 95.967 4 202.461 4 43.810 1 36.742 3 50.935 5
2015 181.3192 95.940 3 184.880 5 42.3453 35.524 6 48.395 8
2018 182.868 4 95.878 2 203.403 4 42.734 6 40.630 8 45.792 0
£7 2010—2018 Bk = L i AR 4EFE (hm*)
Table 7 Land use transfer matrix in the Pearl River Delta from 2010 to 2018 (hm?)
2018 B
\ 1| 2
o o bl st sz s PR g T
land Woodland Grassland  Fish ponds land Total out
2010 b Cultivated land 1158513.30 313434 192042  7354.62 88108.20 1259 030.88 100 517.58
HoAtb Ak Woodland 3101.67  168718.32  2371.86 765.00 14 320.98 189277.83 20 559.51
1 74 75 FE U Grassland 1730.07 217.26 7267122  418.68 8 082.54 83119.77 10 448.55
K JE LYk Fish ponds 27 413.91 685.53 113850 218602.35 23 142.96 270 983.25 52 380.90
A4l A Hi Non—agricultural land 45111.87  8606.61 19165.14  11557.53  3519589.05 3604 030.20 84441.15
A3t Total 1235870.82 181362.06 97267.14 238698.18 3653 243.73 5406 441.93
5 At Total transferred in 77357.52  12643.74 2459592 2009583 133 654.68

FE UMW A PR SO SU FLAR:  2 , 2
WA AL G 2R TR RS OR AR ASEAR FAE 5
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