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Study on the Evolution of Land Use and Landscape Pattern in the
Panlong River Basin during the Past 20 Years
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Abstract

Basin is the area where population and cities were concentrated, and it is closely related to human survival and
sustainable development. Based on the four remote sensing images of the Panlong River Basin in 2000, 2007, 2013
and 2020, the characteristics of land use and landscape pattern evolution in the Panlong River Basin in the past 20
years were quantitatively analyzed. The result shows that: (1) Forest land has always been the main land type in the
Panlong River Basin. During the study period, the area of construction land has been increasing, and the area of forest
land has continued to decrease in the early stage. After 2013, due to the implementation of relevant protection policies,
the area has increased. (2) The conversion between various land types was relatively frequent, and the area of forest
land transferred was the largest. After 2013, the amount of forest land transferred has been significantly reduced. (3)
The degree of fragmentation of various landscape types has increased, and the shape of construction land has become
increasingly complex. The largest patch index increased rapidly from 2000 to 2007, indicating a trend of continuous
distribution. (4) Forest land and cultivated land were the landscape matrix of the study area, and the overall landscape
heterogeneity was good. During the study period, the overall connectivity of the watershed has decreased, but this
trend has been curbed since 2013, and the ecological environment has shown an improvement trend.
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Tab. 1 Selection of landscape pattern index
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Research level Research focus Index selection

SO e R (NP) | BRI (PD)

J T B TR 48 (FRggﬁ)l\élj ﬁ*ﬂﬂnﬁ%ﬂjﬁﬂﬁ%
SRR SRy EL (PLAND) | kBB %, (LPI)
SRR DESHCR (NP) | P25t (AREA_MN)

P SR LI % (ED) | sABHRE % (LSD)
ST EARZHEMERE S (SHDI) | FAcdy L) fEsa% (SHEID)
SO R (AD) | ST (CONGTAG)

BB, BRREER. MHHELE
#2528 x, #£2000-20075. 2007-2013
FIRERE D, BB 4158%F1066%, A
0BFFHANEGF 1S EEIN, X2R
HEMBIRSLHEEERNRR, AT A
IIESRERIPHRIRES. KEREN
BHESM—E, WERN THERTFRER
7S ThRE.

3.1.2 T HhFI IR RAFE

HZR3-5 T, 20 F et HER &
%, =B BB 64.36 k', 45,63 kv’
27N k', TEEACAHE I, L
2000-2007 AR, R NEMAIF @R
45 Bl 42282 ki’ F139.16 kn?, 7= A X —FF

&2 2000—20204F & T L s ) AR R BN E

HHEREEATAOBKRIREEN,
SHMH S G, 01BFEUE, BE (=
HEREMRIPEGD MEHE, FREARNMKI
HHERARRD, Mt ZER R ERE N,
05[], HbAEHERFFZIEM, Hhbk
AR At NERES, 51293 km*, &
TR RBIRE S THH, PRM™
HWRTERER. HAEMFEM, W
T 72 4> B 5962 km*F15.80 km?, 20 £E jé],
Bt HRBERLUEMN, = REBEAS A
#1849 kn’, 21.57 km’F133.03 km?, FEX
E AN, MEAIERAL2013F
AMEERRBEM, RIMHERKE LTI
RIEML, 208 FFEERFE A, X—
AR BN / E BRI Mt %,

Tab. 2 The land use area and dynamics of the Panlong River Basin from 2000 to 2020

i 20004 20074 20134 20204 2000-20074F 2007 -20134F 2013-20204F
Land type HR [EDA iR iR HIRT SR EFRE(L MEE ETREL SR
Area/km? Area/km?® Area/km?® Area/km® Area change/km?® Dynamic rate/% Area change/km?®  Dynamic rate/% Area change/km? Dynamic rate/%
i, 198.81 223.57  229.62 21371 24.76 1.78 6.05 0.45 -1591 -0.99
i 401.93 35744 343.33 3673 -44.49 -1.58 -14.11 -0.66 2397 1
Ik 8.81 5.52 4.1 5.18 -3.29 -5.33 -1.42 -4.3 1.08 3.77
kA 26.87 38.26 40.63 46.88 11.39 6.05 2.37 1.03 6.25 2.2
KFIFH  5.86 6.73 11.22 10.82 0.87 2.12 4.49 11.13 -0.41 -0.52
i 39.03 49.03 51.66 3742 10 3.66 2.63 0.89 -14.23 -3.94
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Fig. 3 Changes in the landscape fragmentation index at the type level

3.2 S HE
3.2.1 KEKE LMEMAEE ST

(1) SWBHE . BESTH, 20
FFla), #HANEIR BHADESEE (NP) A0

Lo

sREE (PD) 288D
B 2020 R B AME, REBFHANERIRA
HABE AR T U AR,

ZFIRER RER, HHHIRASER

R3 2000-2007F &R TFIS T MR AEBERE (B4 km?)

Tab. 3 The land use transfer matrix of the Panlong River Basin from 2000 to 2007 (unit: km?)

20004  Eih it iR At it K R A
20074 Grassland Cultivated land Construction land Woodland Water area  Unutilized land
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i 5.80 166.97 12.93 9.62 0.76 2.92

1% b 0.05 4.54 20.16 0.50 0.20 1.27
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Ik I8 0.07 2.58 0.43 1.50 4.03 0.02

FF b 0.04 0.50 2.75 0.57 0.20 1.80
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Tab. 4 The land use transfer matrix of the Panlong River Basin from 2007 to 2013 (unit: km?)

20074  Ei it BiR A it K RF A
20134 Grassland  Cultivated land Construction land Woodland Water area Unutilized land
Hh 27.22 9.53 0.19 11.54 0.02 0.29
b 7.12 188.53 9.25 16.01 0.32 2.53

A H b 0.45 3.60 27.62 2.45 0.10 3.99
b 16.49 26.47 1.10 312.12 0.57 0.90
Ik 38 0.17 1.04 0.28 0.78 3.11 0.01

AF H b 0.04 0.40 2.20 0.61 0.01 3.48

R5 20132020/ AT HIS LA AR BERE (B4 km*)

Tab. 5 The land use transfer matrix of Panlong River Basin from 2013 to 2020 (unit: km®)

2013F Ei Hiit iz A it K KT A
20204 Grassland Cultivated land Construction land Woodland Water area  Unutilized land
B 18.46 13.44 0.08 18.63 0.37 0.51
kb 13.57 177.31 8.60 28.26 0.60 1.23
B b 0.18 322 31.66 2.52 0.12 2.94
it 5.14 18.24 1.65 316.40 0.42 1.66
Ik 3 0.04 0.14 0.21 0.12 3.62 0.00
FF FHHb 0.12 0.81 4.61 1.17 0.05 4.43
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Fig. 5 Changes in the landscape dominance index at the type level

HANTHEKAESE, BOBEREBKEES
g% RERE, FEERAXNTRES
SBERIFFAES, EEMEAZERIH
TWEET, BT EURIRHNE 2
NVF/E, HBEERMRRLZBRETRE,
BRRZER, NTHHARPSHN
e E BB S B T 2.
MEMFMENKE, 0FE, HR
XAGER SRS (SHD) FIETIDSEHEE
(SHB) B2 sesghnfEm MR Es. R
HEARINEMAAESRINEERT, L
TENEISINE RN TR E93E
1, BRSNS E ST,
B MR X T FEE RAAEYRY
MARNEEREIR, AMRZHAHREEE
B4 (N) FNEAE Z 3540 (CONGTAG) SkaRAE

peatdathii

AR T L3 1)

— W =i

WARXA=MERE. JUESE, 20588
ST 78 AlE RN CONGTAG (B 3 2 T2 18R
DHEES, RPPBRAOHENEER, HE
PEREAANS, UERRETRKES
MR 2 FHBERNES, B201BEF,
CONGTAGE B ATEIF, AER D EHE DT,
REBEANE SR ERIPERNES, ¥
EEMEB B E T RIEE.

4 g5i

AR ET TR, 2000 4., 2007 4.
0BFF00F4HEHR, EENTELT
4 2000-2020 £ + #t F B A AN FWAE S
RZETAHE, BRI

(1) 204H[E], Mb—EHREL TR
FEAMKR, A, HRBARE

*6 FVKFERTRESWEEEHETL

20204

AR Bl

T BTN EE. ERAh—EATIEK
W, BKREFTREETETE, Mib
TEBFZRIFRERD, Z /FHTFAEXRR
BRpEE, ERBATEIN.

(2) MEHF| AR SRR AT ER K
B, BRI BRI AINE, 205
B, MFEHERERS, 0BFEELERN
TR

(3) MEIIKFHRIERAITERT
M, BESNAERWREBLIN, 2
wAEtEIFIRBEE 2, 2000-2007 FEE A DT
BUBEIRRIEIN, BER RIS,

(4) NS KFRISIEBITEER K
& HRIREBNBESAR MR,
RETIE R AEBME (R, (B2013 5K
XFBEHERER, ESNREETRIES,

Tab. 6 Changes in the landscape pattern index of the Panlong River Basin at the landscape level

BEAE/AS FIORSRER NHEEE EMRIEE BRESHEMIER FRHYERE ELERH REEREK
Number of  Average patch area Edge density Landscape  Shannon diversity Shannon uniformi- Sprawl index Aggregation index
plaques /km? / (m/hm?) shape index index ty index /% /%
20004F 4861 14.00 54.77 37.78 1.06 0.59 60.81 91.75
20074F 4295 15.85 56.94 39.20 1.14 0.64 58.19 91.43
20134f 4700 14.48 60.88 41.76 1.17 0.66 56.59 90.84
20204F 4828 14.10 61.14 41.93 1.14 0.64 57.48 90.80
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