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Abstract: This article takes Karst —influenced Lianjiang Watershed in Northern Guangdong as the research object, the article have
interpreted non—karst district and karst district imagery respectively, and have constructed karst district and non-karst district classification
system. With GIS and FRAGSTAT landscape pattern theory, the typical Karst landscapes and spatial temporal dynamic of rock
desertification land change in Lianjiang Watershed were analyzed based on translated data from remote sensing images in 1988 and 2013.
The Lianjiang Watershed is divided into karst district and no—karst district based on it’s geological map. With practical situation in the basin
and the land use classification system, the no—karst district is divided into 9 types of landuse: cultivated land, garden plots, forest land,
shrubland, grass land, construction land, water area and unused land. According to development degree of rocky desertification and whether
it is occurred in the karst district or not, we divide the karst district into rocky desertification land and non—desertification. The non—
desertification is divided into 5 types of landuse: cultivated land, garden plots, forest land, construction land and water area. According as the
theory of ecological datum plane, we classified the rocky desertification lands into five grades as potential, light, middle, serious, and
extremely serious in the rocky desertification land, graded each rocky desertification land with indexes which including rate of outcrops, form
of karst physiognomy, gradient of the earth’s surface, thickness of soil, coverage degree of mantle rock, degree of soil erosion, coverage rate of
vegetation, plant and types of land use. The results indicate that:the area of rock desertification decreased respectively by 117.34 km?
(32.76%), but the patch number increased 3246 blocks from 1988 to 2013. The main types of rock desertification have changed from serious
and medium of rocky desertification to the medium and light during the 25a. During the remote sensing monitoring period, the light of rocky
desertification land has obvious increasing trend, the area had been increased by 45.98 km?* (106.41%). The moderate, medium, serious and

extremely serious of rocky desertification lands developed in the direction of reducing, their area had been reduced by 40.60 km?* (27.13 %).
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11842 km? (75.35 %)and 4.31km* (52.60%)respectively. All kinds of landscape index were calculated at class level and landscape level.
Quantitative analysis showed that the spatial pattern changes of rock desertification in Lianjiang Watershed basin is different at degree. In
details, the landscape heterogeneity and fragmentation all declined, while landscape dominance increased. The Patch Richness Density(PRD)
index is 0.0013, The Area—Weighted Mean Fractal Dimension Index (AWMPDF) indexes are among 1.0554 to 1.4176, and is in the lower part
of maximum range (1 to 2) , the Landscape Shape Indexes (LSI) indices are among 43.4155 to 407.0628, the Patch Density (PD)and Edge
Density (ED) are very low, are among 0.3624entries/100ha to 11.9723entries/100ha, and among 1.1476m/ha to 137.0875m/ha. All these
indices indicate the geometric shape of various landscape patches are quite complicated, the intersected degree is low relatively, the
fragmentation is not obvious, the spatial heterogeneity is low, the overall diversity degree is not high and the richness is low.
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1988 8938.73 km? 2013 9 43.15 km*(1.60 %) , .
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89.81%. 1988 2013 (27.13 %) 11842km*(7535 %) 431 km*(52.60% ).,
, 943.10 3 /
km?, 28.78%; 264.02%, , .
48.61 km?, s ;
4 1988 2013 /
1988 2013 1988 —2013
(km?) (%) (%) (%) (km?) (%) (%) ) ) %
8.19 0.27 0.21 0.08 3.88 0.13 0.10 0.04 —4.31 -52.60
157.15 5.14 397 1.55 38.73 1.30 0.99 0.38 -11842 -75.35
149.65 4.89 3.78 148 109.05 3.65 278 1.08 4060 -27.13
4321 141 1.09 043 89.19 2.99 227 0.88 4598 10641
2700.21 88.29 68.19 26.70 2743.36 91.93 69.90 27.22 43.15 1.60
305841 100.00 77.24 30.24 2984.21 100.00 76.04 29.61 -74.20 -243
44798 49.71 11.31 443 353.28 37.57 9.00 3.51 -94.70 -21.14
4.63 0.51 0.12 0.05 5.17 0.55 0.13 0.05 0.54 11.62
396.88 44.04 10.02 3.92 512.56 54.51 13.06 5.09 115.68 29.15
40.94 4.54 1.03 040 58.19 6.19 148 0.58 17.25 42.14
10.73 1.19 0.27 0.11 11.16 1.19 0.28 0.11 043 3.97
901.16 100.00 22.76 891 940.35 100.00 23.96 9.33 39.19 435
3959.58 — 100.00 39.15 3924.57 — 100.00 38.94 — —
685.60 — 11.14 6.78 625.71 — 10.17 6.21 -59.89 -8.74
13.78 — 0.22 0.14 61.85 — 1.01 0.61 48.07 348.82
2880.60 — 46.81 28.48 3708.02 — 60.25 36.79 82742 28.72
1827.46 — 29.70 18.07 1108.68 — 18.02 11.00 -71878 -39.33
280.68 — 456 278 23371 — 3.80 2.32 -46.97 -16.73
136.54 — 222 1.35 329.46 — 5.35 3.27 192.92 141.29
4841 — 0.79 048 61.15 — 0.99 0.61 12.74 26.31
280.83 — 456 278 25.36 — 041 0.25 -25547 -90.97
6153.90 — 100.00 60.85 6153.93 — 100.00 61.06 — —
— — — 100.00 — — — 100.00 — —
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5 1988—2013 /

1988(%)

51554 6.62 6959 13282 1491 16042 950 449 21835 131 6.08 056 032 11.30
874 029 176 1.60  0.08 1.04 0.13 001 264 006 007 000 0.00 0.16
71.06 1728 254829 300.09 6504 2351 600 221 24631 484 550 1.64 0.3 3261
10650 32.17 107698 491.83 63.71 4142 685 5.66 580 001 002 000 0.00 18.13
532 118 13385 6098 63.82 1.95 135 015 031 000 000 000 000 2.66
4695 049 475 1562 073 7822  7.02 033 1874 000 011 003 003 1.71
528 015 147 328 076 1094 3423 003 383 000 004 001 000 0.59
64.15 121 4475 8395 1385 4421 346 1214 1.19 000 0.00 000 0.00 2.66
13312 419 33002 074 512 2011 323 000 2031.00 7522 6195 2315 154  26.64
190 001 382 001 0.04 0.13 001 000 3021 098 505 078 004 043
19.18 005 542 002 013 1.26 009 000 10295 227 1418 240 0.73 147
162 002 1681 003 020 0.58 004 000 11392 122 1305 832 059 1.55
0.14 000 070 000 001 0.00 0.00  0.00 543 013 116 052 004 0.08
2013(%) 970 063 4198 1081 226 3.80 071 025 2754 085 106 037 003 100.00

6 /  1988—2013
1988(%)
33594 627 49.66 13106 1341 135.09 7.60 440 11.13
8.09 035 2.00 2,08 0.08 1.02 0.13 001 022
59.59 1692 240620 29923 6366 2325 5.84 221 46.86
10547 3190 107841 48753 6355 41.63 6.79 568 29.66
5.82 1.27 141.76 63.51 63.81 2.29 142 0.18 4.56
41.74 0.51 3.07 16.63 0.61 66.90 6.30 047 222
4.37 0.13 1.18 321 0.64 9.85 28.93 0.03 0.79
66.59 1.32 48.70 86.66 14.24 45.89 3.79 12.04 4.55
2013(%) 1022 0.96 60.78 17.75 3.58 531 0.99 041 100.00
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7 / 1988—2013
1988(%)
172.06 0.36 2095 2246 1.80 216.77 1.31 6.07 0.56 0.32 11.26
1.05 0.03 0.55 0.15 0.01 2.62 0.06 0.07 0.00 0.00 0.12
10.74 0.31 125.77 048 0.13 244.02 4.84 549 1.64 0.13 10.01
6.81 0.01 1.98 11.60 0.94 18.61 0.01 0.11 0.03 0.03 1.02
0.65 0.00 0.37 0.90 4.83 3.79 0.00 0.04 0.01 0.00 0.27
13293 4.15 320.11 20.03 323 203108 7523 6194 2315 1.54 68.26
1.90 0.01 3.82 0.13 0.01 30.22 0.99 5.05 0.78 0.04 1.09
19.17 0.05 541 1.26 0.09 102.96 227 14.18 240 0.73 3.78
1.62 0.02 16.78 0.57 0.03 113.97 121 13.07 8.32 0.59 397
0.14 0.00 0.70 0.00 0.00 544 0.13 L.15 0.52 0.04 0.21
2013(%) 8.83 494 12.86 1.47 0.28 7048 2.19 2.73 0.95 0.09 100.00
8 1988—2013
1988 2013
CA PLAND NP PD ED  AWMPDF LSI CA PLAND NP PD ED  AWMPDF  LSI
ESRD 8193600 02069 2790 0.7046 18974 10814 658953 388.1700  0.0989 2337 05955 09987 10551 50.1818
SRD 15715.0800 3.9689 28147 7.1086 292170 1.1293 2325837 3873.1500 09869 15844 4.0371 87734 10886 1423373
MRD 14965.6500 3.7796 22781 57534 247159 1.1450 2014473 109054800 2.7788 28620 7.2925 204944 1.1227 197.5280
LRD 43215300 1.0914 12102 3.0564 93466 1.0926 141.3098 8919.0000 22726 22265 5.6732 156154 1.1121 1653381
PORD 270022.5900 68.1948 14578 3.6817 137.0875 14176 2732872 2743355700 69.9021 12902 32875 1064262 1.3937 220.1383
CL 447970500 11.3136 28167 7.1136 43.6033 1.2198 211.7188 35328.1500 9.0018 29018 7.3939 33.1999 1.1786 196.0989
GP 4632300 01170 2557 06458 1.1476 10554 53.8403 5167800  0.1317 2501 06373 1.1138 10614 52.6579
FL  39686.9400 10.0230 45812 11.5699 55.8202  1.1824 283.6817 512556300 13.0602 46875 11.9440 529275 1.1720 248.6947
CTL 40934700 1.0338 8751 22101 68638 1.1360 110.6347 5819.1300 14827 9829 25045 7.8093  1.1317 111.1827
WA 10730700 02710 1435 03624 13761 11307 434155 11155500 02842 1143 02912 1.1598  1.1348 380000
3959579700 10000 — — — — — 3924566100 10000 — — — — —
CL  68559.6600 11.1409 26889 4.3694 345405 12853 209.7772 62570.7000 10.1676 30459 4.9495 36.1068 12644 2282164
GP 13779000 02239 4275 0.6947 17121 10943 710887 61848000 1.0050 15282 24833 6.8031 1.1047 1349981
FL 288060.0300 46.8094 41072 6.6741 84.6826 13572 2487603 370802.1600 60.2545 23486 3.8164 63.1923 13682 166.5271
SL - 182745.7200 29.6959 73676 11.9723 110.1559 12997 407.0628 110867.5800 18.0157 85015 13.8147 84.6566 1.2379 400.0410
GL  28068.0300 4.5610 35947 5.8413 22.1007 12045 2072856 233712900 3.7978 36861 59898 193643 1.1774 207.2373
CTL 136542600 22188 21180 34417 13.6326 1.1801 181.8244 329462100 53537 31962 5.1938 252670 12346 2182973
WA 48412800 0.7867 2899 04711 25609 12381 579289 61145100 09936 2703 04392 25819 12346 51.6782
UL 280827900 4.5634 43873 7.1293 292354 1.1846 2738623 25358400 04121 4862 0.7901 25965 1.1856 79.7708
615389.6700 10000 — — — — — 6153930900 100.000 — — — — —
:ESRD ,SRD , MRD , LRD ,PORD , CL
, GP , FL , SL , GL ,CTL , WA , UL .
9 1988—2013
/ TA NP PD ED LSI LPI MPS AWMPDF CONTAG SHDI SHEI PRD
1988 10112482800 298108 294792 144.8837 366.5025 8.6029 3.3922 13280 509155 1.7333 0.7749 0.0013
2013 10034453700 315645 314561 1015018 278.5541 143047 3.1790 13092 572716 15789 0.6758 0.0013
1988K 3959579700 167120 422065 1555377 260.8208 219713 23693 1.3416 593168 1.1233 04878 0.0010
2013K  392456.6100 171334 43.6568 1242584 2293505 302611 22906 13230 627204 1.0587 0.4598 0.0025
1988FK 615389.6700 249811 405940 1493103 307.7172 11.7151 24634 13118  49.1881 13784 0.6628 0.0008
2013FK  615393.0900 230630 374769 1202838 250.7747 23.1404 2.6683 13150  55.1720 1.2421 0.5973 0.0013
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