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Abstract: Danjiangkou City is the core water source area of the South-to-North Water Diversion Middle Route Project. This
paper provides scientific support for the ecological safety of Danjiangkou Reservoir Area by conducting research on dynamic
changes of land use, landscape pattern and ecosystem service value. Based on the remote sensing image data of Danjiangkou
City from 2003 to 2018 and software such as ENVI 5.3, ArcGIS 10.5 and Fragstats 4.2, the dynamic changes of land use
in Danjiangkou City were counted, the landscape pattern change index was analyzed, and the ecosystem service value was
measured. The results show that the land use types in Danjiangkou City have significantly changed. The area of water,

woodland, and urbanized land respectively increased by 38.07% , 19.73% , and 11.63% , the area of cropland land and
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orangery land decreased by 42.83% and 52.40% respectively. Except in 2003, the land use degree was as high as 25.
02% , and the remaining years remained at about 23% ; The landscape spatial pattern has changed significantly. The patch
types within the city area tend to be distributed in a regular and balanced trend, the patch types have formed a good
connection, the degree of landscape aggregation is gradually increasing, and the spatial distribution tends to be
concentrated. The value of ecosystem services in Danjiangkou City has continued to grow, from 105.31x10® yuan in 2003 to
116.99x10° yuan in 2018. Among them, water conservation and soil formation and protection have the highest ecological
value, and raw material production, aesthetic landscape and food production account for a relatively low proportion. In the
future urban construction, we should increase the protection of waters and woodlands, optimize and adjust the land use
structure, rationally plan construction land, develop pollution-free agricultural production, add natural landscapes in time,

and steadily increase the value of regional ecosystem services.

Key Words: Danjiangkou City; land use change; landscape pattern; ecosystem service value
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Fig.1 Danjiangkou City location map in Hubei Province
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Fig.2 2003—2018 Danjiangkou City 4 land use classification map
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Table 1 Table of changes in different land-use types in Danjiangkou City, 2003—2018

ARy it H K35k it b [ B ARH
Year Type Water area Woodland Cropland Orangery Urbanized land Barren land
2003 Hi L/ hm? 17101 127153 52277 85409 19400 10240
LBl % 5.49 40.81 16.78 27.41 6.23 3.28
2008 HFY hm? 20084 142091 42150 78993 17506 10756
L il % 6.45 45.60 13.53 25.35 5.62 3.45
2013 Hif/ hm? 23188 151753 41694 65765 18448 10732
il % 7.44 48.70 13.38 21.11 5.92 3.45
2018 A/ hm? 27617 158413 36600 56043 21953 10954
Ll % 8.86 50. 84 11.75 17.99 7.04 3.52
2003—2008 AR/ % 3.49 2.34 -3.87 -1.50 -1.95 1.00
2008—2013 SIS/ % 3.09 1.36 -0.22 -3.35 1.08 0.04
2013—2018 AR/ % 3.82 0.89 -2.44 -2.96 3.80 0.41

F2 FRIHFARBYLMAREESH

Table 2 Parameters for the degree of land use of different land-use types

A A KR, it it Hh B A
Land use type Water area Woodland Cropland Orangery Urbanized land Barren land

LRI EE S

Land use degree parameter P;

0.120 0.114 0.165 0.545 0.936 0.063

£3 FHIOT 2003—2018 £ A E LithF ARER
Table 3 Table of different land use levels in Danjiangkou City, 2003—2018
A/ Year 2003 2008 2013 2018

TR AR Land use degree/% 25.01 23.00 22.98 23.05

3.2 SO R shA AR b 5 UKl S350 Hr
A PRI T 2003—2018 AFREH KT (1) S5 A% SR F8 B0 (3 4 ), AU R i, B e A 78 L A i BB
BRI TS K8k 5 A5 X T AR EUIRRSE T, 80A 5 9S8 B0/, oW IR A8 BRI SR 4 45 5%
ANHTHE NI TR, 57K &R ) oW B 2 AR /D | i M o, (E KR RN NS S a2 R AR5 AN 6L
WU b T R A BN, o5 T IX TR Y 50. 84% |, s AR A8 B3 A, AL FEFR BN, 52 N 2R3 3l 52 i Ak
Hb oA TR AR DTSRI R A R
b 55 el b ARG T /L | L BRE R 2I8 Y LR B R B B 48 B AR 2 T B # . 2003—2018 AF i His 1% 5 08
TEARFE B K, Bt A T 43150, T RAS RN 5 ] b 55 X0 T2 bR i 45020 4 0/, el b AR G 4 v ELTZ AR BN, b 11y
O 5 I F R BRI IR B IN  TRAE FEHE B S AR S 1 R 34, 10 FH B b Fr0 BXE B 2R A2 8 S0 15 el b P 150 A
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ARBORBAKIN . FEAE 28 WA R B RIGTEOR M HUAT, S i R R &, £ B 2 B
AR AAXS 738, AR M 32 S FE R, T 15 AF KR B i i 728 Ak i 34 BR M RS T4 b B A
WA BEIE AL 2 s T R ZFEMEIRECR IR 2 I T e R T FI G b fESpFd vl f b, & BT K )
FHABH G K 1R T — B By S 28 55 e ORI 3 I i & 38 H s o
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Table 4 Landscape pattern index for the level of plaque types in Danjiangkou City, 2003—2018
B A My

CA/hm? PLAND/ % LPI LSI 1JI Al
Patch type Year
K3, Water area 2003 17101 5.49 26.58 29.197 62.9846 93.5115
2008 20084 6.45 32.41 30. 2466 64.2556 93.9424
2013 23188 7.44 31.02 31.4726 79.2377 93.5507
2018 27617 8.86 38.76 34.0126 16. 6868 94.0274
FhH Woodland 2003 127153 40.81 9.21 83. 6809 59. 8890 84.3683
2008 142091 45.60 14.38 89.7271 58.4840 90. 5454
2013 151753 48.70 12.02 83.1665 66.0967 86.0967
2018 158413 50.84 11.41 87.6599 69.8211 89. 6908
HFHL Cropland 2003 52277 16.78 11.92 104.9239 62.4127 62.6961
2008 42150 13.53 24.47 107. 1468 66. 8632 62.5185
2013 41694 13.38 29.66 111.9134 72.0415 57.1832
2018 36600 11.75 28.94 123.8033 76.2247 64.9933
Pl H Orangery 2003 85409 27.41 26.77 147.4325 77.4267 64.4000
2008 78993 25.35 23.83 151.6725 79.6527 73.2046
2013 65765 21.11 22.30 108. 5462 68.3557 65.2740
2018 56043 17.99 18.16 118.1007 69.4313 64.1972
1 ML Urbanized land 2003 19400 6.23 16.63 139.4907 83.6747 53.1070
2008 17506 5.62 13.53 116. 8228 87.5292 49.1120
2013 18448 5.92 17.12 145.6078 83.9475 54.5265
2018 21953 7.04 18.18 163.4921 84.7431 58.3575
KA b Barren land 2003 10240 3.28 7.12 180.2300 73.8442 48.5163
2008 10748 3.45 8.07 183.3420 76.6967 54.7026
2013 10742 3.45 6.18 182.3965 71.4995 47.3387
2018 10956 3.52 8.98 185.6073 76.2263 52.8118

CA AR FH Class area ;PLAND . BEH 2R [ Percent of landscape ; LPI; e RBEHF8 5 Largest patch index; LSI: SO R F8 B Landscape
shape index; IJ1. #7535 H8 %X Interspersion juxtaposition index; Al FE4E FEFE % Aggregation index

M3 5 SR A BEULAKS R HR 50% PR, 2003—2018 48] FFYT 117 5 WIS IR 48 55 5 B0l 5 186 SOt 34
SO E T B HL, HRRBOR AR ; & 20 FEHR B NS 080/ )N , B S 3G IR 3 ) 2% 550 0L 22 i) 328 3 PR 45
U s WA 501N PR R a3, HL2S R B A0 A8 /N 5 B AR IR A Ak ZRE MR B07E 2013—2018 4 [H] 3 Jin
T 0.035, £ BEHS A S I fipka oA, - MR 2R AL ORI 5 ; SRR FEHR AUAE 2003—2008 AF3Em T 3. 71,
AR FTH AR UL R SR R AR R B AT

5 FHIAT 2003—2018 F R VUK FHZWEEHEH
Table S Landscape pattern index for landscape levels, Danjiangkou City, 2003—2018

AR Year TA/hm? LSI CONTAG I SHDI Al
2003 311580 186. 8459 47.508 72.2996 1.4006 85.5294
2008 311580 139.3347 50.6355 73.3944 1.3876 89.2395
2013 311580 170.7846 49.9788 74.3472 1.3280 86.7814
2018 311580 144.4658 50.7122 77.8800 1.3630 88.8380

TA : UL T X Total landscape area; LSI; 5 WU IR 48 4 Landscape shape index; CONTAG ; & 3iE i 48 54 Contagion index; 1J1. #ff 5 3 51 48 %L
Interspersion juxtaposition index ; SHDI : & 4¢ Z2FE 45 4 Shannon’s diversity index ; Al: R4E BEFE U Aggregation index
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Al F B Z T A ShRIBOR AREFT . 2003—2008 4, 7K 38 1 AR5 AR b TR I, 55 2 sp PR X i
WAIARE A PRI K R B ; R RS R BRI AR 43150 3R Ja b A S B B RGBT 46 Ak |
B TR D | H R BT 5 N 1 3G A S 7 Rt i T 4 R R BE 9 A8 fk . 2008—2018 45, Ry £
PR PR X K SR R K A R 2R TRE A T3, IR T ARl A B, A H T R ST B84 00 5 224 b JBORF T R A 285 SC
A WA L K AR BB 15— A B 1 PR 0 T A e i AR bR b 1 AR A B K B 2008 4EFHT
KRS 3 15 | T DX B UK R R i

A PR T AR K RO A4, 25 R AR R 3R SR /NG T I 1 5 ), A 2R X ] 340 A7 A i T A4
B 225 T RSN G A B (370 b X KK PT RE 23 A BT (H R RSZ 35/

3.3 EBRGMWSME

FEHEAT I 1 A SRS I E Y 2 K 20 0 (i A AFHL A [R] A b 28 8 7 1 B A A R 55
MR,

#6 FHIOWARLHERESRERSMERYFE (G hm 2 a)

Table 6 Table of value factors for ecosystem services of different land types in Danjiangkou City

K I% I

YIgZeAl 2551 Je Bl piS:i! Il i . A 4
Function type Category Attributes Cropland Woodland Orangery Water Urbanized Barren land
area land
HEZ5 IR 55 BYE” T 1.27 0.10 0.20 0.10 0.10 0.01
Provision services MERE 2611.12 205. 60 411.20 205. 60 205. 60 20.56
JE A A 7 RN T 0.14 2.60 1.33 0.01 0 0
INEEY o 287.84 5345. 60 2734.48 205. 60 0 0
PR S5 SAIET X T 0.69 3.50 2.15 0 0 0
Regulate services IIRIEEY 1418. 64 7196.00 4420. 40 0 0 0
AV NSRS 1.23 2.70 1.80 0.46 0 0
MEZRE 2528.88 5551.20 3700. 8 945.76 0 0
TR IR T 0.83 3.20 2.00 20.38 -7.51 0.03
MEZRE  1706.48 6579.20 4112.00  41901.28  -15440.56 61.68
LS X T 2.26 1.31 1.31 18.18 -2.46 0.01
MERE  4646.56 2693.36 2693.36  37378.08  -5057.76 20.56
SRR S5 THOE SR MR T 2.01 3.90 2.93 0.01 0.02 0.02
Support services W ZEE  4132.56 8018. 40 6024.08 20.56 41.12 41.12
AFeAME et HERT 0.98 3.26 2.18 2.49 0.34 0.34
MERE  2014.88 6702.56 4482.08 5119.44 699. 04 699. 04
AR 55 PRALSE2E S0 5 R 0.01 1.28 0.66 4.34 0.01 0.01
Culture services UINIEEY A 20.56 2631.68 1356.96 8923. 04 20.56 20.56
ARG
Ecological service Mt 19367.52  44923.60  29935.36  94699.36  -19532.00 863.52
function
£7 IO 2003—2018 EESRARSZME
Table 7 Value of ecosystem services in Danjiangkou City, 2003—2018
e ESV/(10® G/ Yuan) i Proportion/ %
Type 2003 2008 2013 2018 2003 2008 2013 2018
JK I, Water area 16.19 19.02 21.96 26.15 14.34 16.10 18.06 20.83
i Woodland 57.12 63.83 68.17 71.16 50. 60 54.02 56.07 56. 67
HFH Cropland 10. 12 8.16 8.08 7.09 8.97 6.91 6.65 5.65
el 31 Orangery 25.57 23.65 19.69 16.78 22.65 20.01 16.19 13.36
AU I Urbanized land -3.79 -3.42 -3.60 -4.29 3.36 2.89 2.96 3.42
A I HE Barren land 0.09 0.09 0.09 0.09 0.08 0.08 0.07 0.07
H3t Total 105.31 111.34 114.38 116.99 100. 00 100. 00 100. 00 100. 00
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Fig.3 Value of ecosystem services in Danjiangkou City 2003—2018
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