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Abstract: [ Objective | The present study evaluated the ecological effects of land use change and discussed the
characteristics of land use dynamic evolution in the Nansi Lake basin in order to provide a reference for
rational development and utilization of land resources and protection of ecosystem. [ Methods] Based on the
land use data of Nansi Lake basin during 2000—2015, we calculated and analyzed the ecosystem service value
and its dynamic characteristics using the ecosystem service value accounting model and the CLUE-S model.
[ Results ] From 2000 to 2015, the area of cultivated land, grassland and unused land in the Nansi Lake basin
decreased, while the area of woodland, the waters/wetland, and urban-rural construction land increased.
The overall ecosystem service value increased by 910 million yuan, but the ecological function of grain

production, gas regulation and soil conservation decreased by 0. 85%, 0.85% and 1.29% , respectively. Ecological
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problem still exists in this area, such as uneven distribution of ecosystem service value and the larger area of

the ecological impairment areas than the ecological value-added zones. In 2030, the value of ecosystem services in

the basin will increase slightly, while the ecological functions such as grain production, gas regulation and

conservation of soil will continue to decrease. The area of extremely low ecological value will expand from

city-centered to surrounding area, and the ecological value-added zone will reduce. [ Conclusion] Although the

value of ecosystem services is increasing, the distribution of ecological values is unbalanced, and the function

of ecological services is unstable. Therefore, it is necessary to take effective measures to control the conversion

of land use types and balance the ecological environment in this basin.

Keywords: land used change; ecosystem services value; CLUE-S model; Nansi Lake basin

BRGNS N A3 FR G 3R A5 1 4% Fh
g AFEAIE ML WA, Kb g 2R A&
RGN0 N PEAE Wy B AL 2, 1T TC B S Fe O A 24
B FRR 55 . 20 tH28 70 EAC AR RE R 55T
B IE X — DB ARG A Al . 2 20
290 FRAETREIRFA TR A&, |
BRGNS AR R Y R N DL A
FERY H ARG 26 5 8007 5 I 1] B 2 28 &R Se IR 55
WP iz £ Fw . e RS R
Gk, R NS ARM EAEHEEIM . +
o /78 928 A (LUCC) J& M BR 1 855 28 4k F ZE A9 41
S 4 A B R R 2z — ., LUCC B % 5% i 28 ¥ 2 b
YRRz sh R 5 RS2 B AR AR A
B AT IR R A S R TIRE . 450 AR
b, PRIt = bk AR 25 I 55 T s LA SRR R 4 N
20 42 90 4EAR Costanza % Rl X F AR T
ABRGIRSMAE TR T IR T ARFAS R
G ERIRS DRE WL N T R AR 5 A
ARG B R . Daily™ Xt 48 25 R 48 55 (8 19 1
G ZE AT T VR AR . [RIES, o [ 2% 3 I i X A=
BRGNS M EFETIE . S R FRE AR
LREHENAEE B (O SRR R XA S R
Gi 0 M55 e AE HEAT T Aot ) e X KV =
FYNH X VR X =V XY A S
DX A LR M X AT T AR A AR G0 MRS Y A T
D7 B AL IS A A PR B 1R B0 L oA R+ B0 A A S R
S AR BRSO Gt ir s ARk i L R E A
BRGEMSGSMER IR C LA L. SR, H it
- Wl AR 2 R G0 R 55 M (B B 22 4R e X i 2
AR 9 PEA S Xk AR R A b 1) A8 Ak ) AR 2SR 1% 4 S5
AR, FEIA BE 0 LA LR 2 0 F5I0 R R 1 b A
GO I A A SRR S hE. &2 —DHE
J3 5. T PO [ A b P DX 5 — RIR K
LU 2R 48 B K IR 7K U Ml 56 P2 B A K B S Ml L
PR F KL R T AR EZEAR A A X AT A=
PEVETEAEE RIS, SR, bl 5 PR 38 B A 1

SREE . LI i ) i AP 2 A A T AR R AR A
TR T % X A 2 AR G R 55 ke A O N MO S
TSR o I MM/ A 1 R A xR I
WA S R G AT R 5T IF il CLUE-S B!
Xt 12 DX 38k 9 A DA = iR /R B B R A 2 A a0k
Fr B0 AN 3B 0T L B A S R G IR 55 (B B
FEARZR L A O A ek b R R R OR L 2R
BRGRWE M E R RN B S %,

1 WXL

T DU b A L) AR 48 1% VG i T A T YT A e )
2H 1% 4y, 7 T 34°27'—35°20'N, 116°34'—117°21'E,
S AR BB A K R b R AR S S . 1A A Y b )
7R P 2 Ak R LE A, G 8k 1 ARG 3. 17 X101 km*, 42
T LR VLI A MR 4 A0
£ = SNSRI /TS € BN AN = 1L B = 1
LI T I L 2 W R XA X, B U R A
AR 28 O IR 7 A2 B KA TR G R I B R AL AR
PR 13.6 CLAEH K& 707, 1 mm. i 5l 4 Ik
BALACHG Al A E 5 AR, BN H 2 AN
A7l B K LLEE ol S A % A b fil Y R )
BR,

2 BRI 5 5 1k

2.1 HEEKIR

2000 4F - b 1) HIECHE e v [ ) 27 B B 50 BF 45 B
FR PR AL E s Chttp: )/ www. resde. en) 3815, Bk
PR R R TR T Lantsat 3048 0 25 B 21500115
Bl g s Gk AR R E il 1 0 4 PR B | 2R AT N
BILAZ B 2R ARG B2 30 L (i 2 1+ 10 T eI
) PEORG BBE E0K . 2015 4F g D I8 It 1 b R FH
DL i 3 23 8] B3 = (http: / www. gscloud. cn) 2 it
1) Landsat 8 SLAR B Beaili, A F ENVI 5. 1 g 47
AMLAE B AR R BRE E =>90%, 7 Fhr e =
Fh BB LUCC 73 Kbt . 78 I A 8ol 19 Al |
HR A T 220 HE T 3 28 5 - B Ml PR Ml L B b L K /W



56 M

FRARE T CLUE-S #5815 1Y WA 37 380+ 3t 1) B e A 255000 VA 233

Hiu IR S B FH b RN R R 3 6 A — 2% 4 R 2
A, DEM ¥4k [ F 92 H o 45 5 (USGS) 4 it
(S Y 11X 30 s BT R A . A5 R Ak S g B
P o R E GRS AL R A G AR R A
2.2 MIRAZE
2.2.1 AKZAMEMILIE4EF %  Costanza %7
PRI AR R GRS (8 A% SR B w47 4R 2 Ad
) AR RG RS MER Tk

ESV=2A, « VCx (D
K ESV—A SRS ME; Av— LA H J7 =0
k(TR (hm?) 5 VC,— 1% + A1 i 7 =X 87 1w AR
AEBME REL
2.2.2 AXZRGEMEMERZKABITHE NI
BEBRGE MRS N E Y EAEA R XA G H
TR 1) A B DX 8RR AR R G R S5 (B, R T AR T 2%
SEHR AT bR AR Al R L DA AR Ry R 1
XAEIT Ik,

/\:g E.=-E, (2)

X A—AETSMENME L ENBITRE Q.
Q— WHs X A& [ B i AR &= s E— 5
RETHA AR BITE M AESRS Y8 Eo—
55 b Js At MR S A A O R R GRS (E
L

2.2.3 BRBCHES AT hIEUEAE A E R B M
P A 25 (8 SRR 8 B (CS) e A 25 18 &R 8K
Xt A 25 IR 45 00 1 14 5 e R R

(ESV, —ESV,)/ESV,
(VC,,—VC,)/VC,

Horp . CS— AR S ME R BGESY, — W ih 4k
BRGMSMME; ESV, — WEEAEEREMR S N
{5 VCu—k Z& 1 M A S B0 4 2 28 Ik 55 M (B &
B VO —k 25 Mo R FH 2 B 8 5 A 28 IR 45 (8
ZH, 2 CS>1,ULM ESV X T VC 24 #Mn; K
Z N ESV B I A 2 B/ 5P 1 L fE B /N U8 B 2B 2
M 22 B0 o T

2.2.4 CLUE-S## CLUE-S #&%1J& iy fif 22 Tk
TH KM Verburg %5 BE 2 I K (1, %t H
JRUBE 1y DX 35k - b ) P 8 A RS 4005 hy 3 P PR F 9 B AR
ELAG [ B 50000 A L - bl R R/ - g e K s T
PEAARIRE TT . T AR SR -l DX 1 i R
JFH A% b 2 pl S o b 1) 5 SR B st T LT X
- R 5 A R R S BRI L bR SR R 2
ZVRR DR R A, CLUE-S #7Y fy + 3 A1)
B E s IR A o N 1% o 1 e

CS= (3

[EJRRAE 5 85344 B HE TP AT 4 A S AR B0 02
25 B) oy PR B 245 (8] 43 B0 2 7 b ) T BR i X8 -
b 1) R 2z g R 0] | 5 5T - b AR SRR R A b ) R 2 T
ST MERERAE T 4 BB R KNl T 2 kAR
D B AT o R 1 s M P U
TPROP, =P, +ELAS,+I1TER, (4
A TPROP, —— - A A & FEMHRS @ oh iy B
M EMEAS s Py— il i Logistic [l 945 3 /4 25 [a] 73
Mm% ; ELAS, ANTA] A b ) FH 2 0 i 5 M 2R 8
ITER,— LA IR B £ AU
I o R R R R 45 1 & i R 2 AR )
W JRUEALH 0 3 1,0 RONARERE AR . 1 RIRAERL
A5 FE A SRR T RO AT XN A A 12 22 [ #f AT
DIAHE AL rh dB e & 1, it 2800 0
~1 Z AR LR BRI 0 R LA F B nyn]
REPEBR K, ez B/ . 225 Ji N 9058 R 45 5 F 5
DX BB g v R ACBE Bk Hb 0. 65 R M
0. 8; 5 M 0. 7; /K3 /i 0. 9;3% £ @& M 1. 05k
AU HE 0.3, - HuFT K & 2R 4 20002015 4F & F
Hu 2 A BG4 5 SR T Markov #ERIARAG (Y . 25 AL RFAE
JEil it Logistic #8155 4 M 2 i 90 7E 45 4> A% b
P ME 2 FH T il B BIK 2l DR 2% 45 b 2 22 () A OC & L JF
A Pontius Z5550 32 1 1% relative operating character-
isticCROC) J7 ik % 45 R AT R 5
2.2.5 Kappa# % Kappa 88 He 08 & i 1Y [ B

PR B . 7R 3z ] Kappa 48 B AU 25 R JE AT K 50
HARKA N
_(P,—P)
Kappa—i(PpiP() (5)

A P——IE BB LU i) s P——FEHLTS &0 T
BEREFELIE G P,——BEAE 73 216 D0 T 1E A A
LR LA

3 gR55Pr

3.1 EMERE R AT T

SRR 2000—2015 A [a) AN i S 7E BF 5 B 1]
BEN B b | 5 1 R0 R ) b e R S B O D B
CEL 1) S Akt L 7K e/ 1 A9 2 4 15 P i g A2 B oK
T e A G R R R e R R R S R T ML
A T AR /0 1) TR P b 28 AR R T AR )
M, MR R R FRE. A 4. 53X 10
hm” (W #F b & g L Hb 5 . o5 3 & a2 b 1
JnTE LAY 96. 84 Y0 » 0] LU H 3k T (4 R B 5K 14 45
AT KRB, AP RN [ORE,



234 7K AR 3 4

%38 &

S 0f i A T B B M 0 A A A b ST o BT B R
TR 60. 8400, X IR £ B FH b n oy FH B 3
AT - B b T AR 2D LA B % 55 b B TF e M IR X 3R
B HEARRI A MIE W . O 1 B 58 B Y X
P25 S ARG AT BCIX A 30 20K I 48R3 23k 97 T LT
AERAEM T 4 A X8, 73 KEORE 58 7 AR 1
Bl 5 A TR B . T 7 b DB e T AR A
T B St Rl 7 il /> sk - TR SRE P M 43 L DU
LA I e AR B BOSR AT G . &2 U R R A s 2
M) o R 9 DX APt | ARt 1 s T AR PR /D ik &
T TR R, oA AT A M) P 2K R A
23 (8] A KBS B AR 7 AR 24 T AR 2 Y 2
Feo A R A A M DX AR TP 7 A S B 2R 3

2|

N .

A AE/10" hm®
(=]

MY 2 T e 38 A o ) DCAR X AR E o 0 DX 0K
PELBE T AR 3 A X 2 Ak e IR 20 T AR N X
FAXTARRSE o Ik 2 i i B4 5K i 1 B i 1) 19 00 7
A3 T RS A T 2 B I TG R Xl {0 2 B A I
SRRIEL . %X PG 5 e D) K T AR 4R L A 3 PR SR A
BPIE s SRR BB P R i T L 58
AR 5 R N G T AP R BRI AR . BT L
TESICTHT AL (0 $E 3 R o i A A M Bk & A B
JIt b T o A R T DX OB M 5 D 3 S A A i Y
TR Z X — DX 30 g i vhon . B 246
R B 2 2 Ao A O ) e A DR 1 B B U B
SR A (RN TH A AL T
AT A R A TR oA

6r

CIElU#Rg 3
B 3 F R 5,
. 1%
S
B
S 2
%( I
TR T
)

B 1 F M FRE 2000—2015 £+ AR T IER

3.2 kL tF ATHEL

% B FE X0 SC PR B0 FUECHE 19 AT 3RAR P
R 3R 17 mp 0 00 B B TR O % B R L Ak I 1 B S L R
DEM {8 3 17 3% B 6 Fh 3K 20 PR 2 1k A o] )5 5, Xof
Logistic [115 45 5 53 #7 . 45 Fh i 25 1 ROC ¥ KT
0.7, FT i (3K 2 BBl A B Ar i i REfiB 1. LA 2000 4R
- Hb R oA 0T 8 3R 36 R F i A CLUE-S ##
TR 2015 4 B DU ) 1 e R B0 L 9 45 R
14 2015 4F 4 #b A H 30 AR B8 2547 Kappa F £k 59
5% Kappa 850 92% . KT 0. 7. B A7 & Y —
Bk R W CLUE-S #5278 g DU ) It 30 AT AR 4 1) 385
PE. B 20152030 4F 5 - Ml A1 28 B A8 £k 32 BUOR
5 AR B AN, HLAS B R e R 3R DR 4R E 2000—2015
RNIUR A ) N { AeV e  N W LLR
2030 4F 1 - b F) FR B

S5 IR, 2015—2030 4F 2% [i] 25 4k 55 B0 4K TH %
B P RDRSE AR P A 2 R A IR S A R Y
A Sy rfot it — 22 ek B 22 A A2 B b, O
A A XL AR A BRI R, R B

Jiill ZCRRF I 4D
3.3 A AENMRESN

AR K e A5 S AR 1 A S AR G L T
BUE MR 55 M (8 4 48 3R AR L1 R 48 1 A ] o= i
B IE (3K 2) o () I Ks 4 — b P i 2 05 A L 1Y
B R GEBE — BTN AR — R AR B — A I
b iy K 3/ 38 AT A/ TE /R A P e —
FREBE e T K S5/ F) >  {EHRCESRTOR/9 A A H
97 S48 Ik & AU 3 1 2 25 R 8 IR 55 00 {22
(B 0 RAER A M . [N DU ) 9L 4 R 22 31X I
TELLAR A 58 T AR LI 7R 48 B0 4 2 28 35 5000 X
A YT R E AT A T

TETN T BARREOLT o BUA 5L 1 FR AR HH $ it
MRE LTI E R 2R AR RS RS R SR 25 i (i
B 7 AR AR L 2R A AR 22 B RO B B8 L A B LD R
H 2016 AER B WM 210 2. 70 J8/ke ™, R
WA — RN TR E 20 2 480. 06 Ju/hm?,
KT AT AR B4 TE Jev 89 9F 5 X8 A7 T ARZE 25 2 G IR
FIMEERGCGE D,



% 6 1 T AL T CLUE-S #5834 1 DU 5 9 48+ b A F B Ho A= S 80 BEAG 235
x1 FHUHRESESESFREMERESRESNE Jt/(hm?® « a)
A% n I e
gk gk ﬁmﬁfﬁ,&gﬂ&%m{a
M A H i IR H8 /I b A FIH b
A A 7= 2 622.22 865. 33 1127.55 1 180. 00 52. 44
25 Bk 55 sl 1
JEAH 1 022.66 7 814. 20 944, 00 786. 66 104. 89
S ARV 1 888.00 11 327.97 3 933. 32 3 828. 44 157.33
S AR 2 543.55 10 672. 42 4 090. 66 20 479. 51 340. 89
T 55 IK ST 2 019.11 10 724. 86 3 985. 77 42 243,90 183. 56
Tz ) Ak $ 3 644. 88 4 510. 21 3 461. 32 38 363.02 681.78
" PRAE 4 3 854. 66 10 541. 31 5 873.76 3 146. 66 445,78
SCRRE ey e gt 2 674, 66 11 826.19 4 903, 54 9 335. 09 1 048. 89
AR AR 55 AL 445,78 5 454, 21 2 281. 33 11 983.53 629. 33
& it 20 715.51 73 736.71 30 601. 26 131 346.79 3 644. 88
3.3.1 HwmHABAEASRLERS EML T A 2000—2015 4FXJ 7t 30 N A= 245 iR 55 M 1 A 32 A

20002015 4F FIEL LAY 20152030 4F Ji W4 & &
Gt Ik 55 B 2 B0 s i b AR L RS 2 S 15 a [A]
A PO I B P B AR AR S R G IR S5 AN (B B T
9.10X10° JLAI 7. 29X 10° &, £WAMNTAHREH T
WAV EH B AT R &R R, W IF iR % A
5 BRI K . B R R b AR e D (A5 X
BN AR R GE M55 O (BT R L 7K S8/ 38 i R bR b T
R B 2z K 5k /38 b 1) 2B 2S00 (8 R B0 s TR R
T Xk I AR IR R A R R RS RS A
s,

- Hl R IS A 8 B A AR BTk 2R Dy ) AR
F Tk e AR RGNS e ny/EH (& 2),

BRI M 1) B M PR B K S8/ T M Y B AR H A B
b 7K ok /9 M TR R 27, 75 %%, B TR Bk, fif
BB A SRS MAES T 2. 18X 10° Jt.
TR 1) 3 & s 38 FH) b 1 3 Ak DA Kb o F B A
i 2 (8 30 0 N A 2 IR 55 ) R B AN 11 = 2, T A 1Y
DA F IR B —23. 13 %0, Mk B Y 1 814, 59 X
10° T AES RGE M S MBI . 2015—2030 4 Xf
P = T I A A R G IR S5 O B 1 A e K 2 B b
75 SRy 7K A/ Ml L BT R R 44, 26 %6 T AR A R N AR
BRGNS (H VR fe K 2 B b 1) 3 & 3 18 ) b
HEEAS  TTER R K —18.19% , A Wi N A B RS
JIR 55 AR T 2 AT A b T B AR AR

2 EANHRBIHAATHALABERENESRENTRE
2000—2015 4F 20152030 4F
- i A A A ESV 2{H/10° o6 BilkE/ % - b A% A A ESV 2{H/10° o6 Blk#E/ %

HF s — b 1076.33 13.72 HF i — M 143.16 3.67
By — 5 i 347. 48 4,43 B — b 87.49 2,24
b — K 35k /12 b 2176. 67 27.75 B b — K 38/ 18 b 1728.61 44. 26
Bt — 3k £ 215 FH b —938.41 —11.96 Bt — 3k £ & H it —710. 54 —18.19
B b — R FH b —4.69 —0.06 ML — b —3.98 —0.10
R L — b —876.18 —11.17 R Hb— 7K /1 b 10. 08 0.26
M — b —189. 80 —2.42 i — —122.58 —3.14
BRCHE— 7K 388/ 1 10.08 0.13 BT H— K Hb 2.16 0.06
Mt —3K £ H i A b —16.59 —0.21 Fh— K R /3R e 206.53 5.29
B —# b —587.96 —7.49 b — 4k & @ H i —371. 81 —9.52
L — AR 155. 29 1.98 B — K ) FH b —75.48 —1.93
L — K B/ 244. 31 3.11 IR 38 /0 3 — B —304. 24 —7.79
B —3K & i A i —38.25 —0.49 W2 AU — R 11. 39 0.29
K 38 /18 b — B b —638.90 —8.14 ) FH b — K 38 /98 127.70 3.27
K3/ A —7.20 —0.09

AR/ 15— R M —57.93 —0.74

K3 /9 b — & 1) b —108. 55 —1.38

IR B H— Bt 298. 30 3. 80

WS F 13.01 0.17

WS U M — K 38/ 26. 27 0.33

2 s —#f st 32.62 0.42




236 7K AR 3 4 %38 &
3.3.2 RBAERASZZAARSMMEE 2000— AW KT R Y0 B L B3R HE 56 2 5 WL 4
2015 AFE G DU R Bk B T AE S R GRS ME T S . A SRR, (55T A 2 R B b %R
AAEVATT K SCTETT R AL BRAR AL SE 2 SRS AR B9 O T A R AR e RO A 7 AR 4 A R 4
BRGEMES A T MR HASRERS N FEWEZAEEE = T AR, S S AS

AR 2 9K 1. 62% .4, 50%,2. 65% Fl 4. 07 %
(£ 3, MAPEFRAEY ZHM T4 BRI A R
RO RN A B RE RS ek T F M
s GCHAESRE MRS M EA LR S5 —o0.18%,
—0.85%,—0.44%,—0.85% F1—1.29% , 7EAHI
A [) B oA 45 T A2 28 &R e IR 55 I (22 fk i 3 5 2000—
2015 4F — 3, HF Bl 3 ol 20, R 8 A4 77 e
R = SRR T L PR R R A 2 R
BRGNS B AL 53508 — 1. 502, —0. 98%,
—1.14%,—1.73% M —0. 44 %,

A VU3, 7K R DN A2 4t 0T i) L AR S B B 1Y

R3 BAMESRERSNEISREN

RERE TRE. BEUORE  r DU L 1 A B AR 52 3 0k
T A T R 1 5 W) AP e 0 e i T R D L 1 A AR T
AE Y A8 % o AH 7K S8/ 0 b TR RRVBE Ry T A ) s K Bl /9
Hi X AR 2 R G IR S5 D1 B 1 5 1 A5 R N 22 3 B A O K
Soft /0 b TR RR () 3 I AR R BN AR S R GRS E
S LTS o XEORE R X R A
BRG Y6 T B e o ™ 8 X 8, 2000—2015 45 R
IR SCIRT | 2 Py A BRI 4 41 S5 2 500 3 BE w1 b Tt
A A A& T A 25 2R G IR 55 0 (8 A0 A B AR 5 T 7 A5 40
B 2015—2030 4 af 3 X 3 A — 100 AR 25 R 4 R 45 I 1
HBAEFEAR

%

I 125 i 55 VR 55 R S5 SCAK R 55
iR 45 1) B W JERE Sk A 7K 3C ) PrEE R AW P
H H e W P 1R Ak + 4 Z 255 W
PCiRES —1.19 —1.92 —1.65 —0.65 0. 90 0.01 —1.45 —1.31 0. 66
T 0.05 —4. 24 —3.29 2.42 5.65 4.94 —2.46 —0.87 3. 90
2000—2015 .
ESV 254k R —1.11 —1.46 —2.73 1.98 8.96 5.93 —2.94 —1.51 4. 34
] 7MW —1.91 16. 32 11.81 5.16 3.31 —2.36 4.50 7.49 12. 69
MU —0.85 —0. 44 —0.85 1.62 4.50 2.65 —1.29 —0.18 4. 07
PEiRES —0.50 —0.56 —0.78 —1.82 —3.96 —2.24 —0.57 —1.03 —4.92
w7 —1.96 0.01 0.34 3.91 6. 84 4.63 —1.43 1. 36 7.32
2015—2030 ) ) _ )
ESV 254, A —6.83 —5.72 —6.32 —0.75 7.76 2.98 —7.38 —4.99 4, 44
7MW 0.62 —0.26 —0.95 3. 00 7.94 5.74 —0.90 0.24 5.57
MW —1.50 —0.98 —1.14 1.44 4.43 2.42 —1.73 —0. 44 4. 35

T PR DX o i Ak L AR b XA VG R L G 3E L DL
Ji Ry L G R MRS B — 7 ol RS Ml T Sk
S AR A IAEE 06 3 N 2 bR 4 T Ak Y 5 e X
PENERZ L e T | QIS s R WG N P N 1 R o
W o %7 XBUAL B 7B A R UL BT DAAE SRR TS
K SCIR T 2 4 Ak RN 8 43E S 2% 50 T e T A A R
W B VE T o S IX S8k B 000 A 2 R G M 55 D e B b
B I P AR A A AL R AR L () B
FOMLE 2R 77 VR TR RO 35 1 09 A= A U 8 T B il
AR R G IR 55 0 (8 AR Ak R 4 5k — 6. 83,
—6. 3200 F—7. 3800, M K SC VT RN HE AL S 2 0
Trme s £ 5 A2 A R G IR 55 0 1 28 Ak 43 5l 35 #)
T.T60 M 4. 44 %0 X Bl B G 0 AR R L kT Ak
) R B T 45 3k £ 8 1 FH T U DR A= o B
T8 DT 35 SRR £ 26 77 RO DR A 1 18 55 A2 28 0 g iy e
TR TR B R X s A b ER AR R L S T R DU

22 T DU A 11 L 42 52 R i N 22 DX 3 P K Ja /3 e T
RSN s S 30T AKSC T Pl 62 o A B R
45 PRI 55 D) e DR B s o AR N DX B A T e
PRI I 32 38 117 A 52 i R S 3¢ /0N o TR s 2 R DY 9 52 )
T AT K SO AR RE A W) 2 R R I S8 2
SOOI 2R SRR AR i L A A X N AR S R SR S5
INERE R =k o)
3.3.3 AXRLEMEMMAY TR A FE ArcGIS
10. 0 BRI SRR IR A 28 R 40 I 55 M (8 D O
BB RG M MR 53 4 DM = (9 1ot/
hm*<<ESV) & (5 J3 J6/hm* <<ESV<C9 J5 Jt/hm*) |
i (1 J7 6/ hm* <<ESV<5 J7 Jt/hm*) \# K (ESV<1
Hot/hm?),

Wt (& 2] LU 3 W2 R g0 55 i (5 4
AR AESEA AL, LA g PO N 2 A2k, T AR S R 4
R 55 M 7 349 A1, AR I 2R 35 R 48 IR 55 ¢ 1 7 2 4



56 M

T RS BT CLUE-S B A 19 DU 3 78 35k - 3t A1) T B G A 25 28007 37 A 237

. 20002030 4F A 2 R Gt e 55 o (A AR X e 2 9k
AR A J A2 Sl i A Bl DR 9 51 L I HL AT T Bk g 4K

EEREMESE

SRR, T AR 2 AR SR 55 O (A v A DX AR
O ) e g A

2 EEMRBESRERSNERRE

W T 0T %) = R B E AT M A% i S A B A 3
WA AL RS AR A S R G55 1 78 1k
B A S VAR X Ry A 2 2R G R 55 M 1 R AT 1 X, S
Z R HEAE DX AR A IR G5 (B AR R AN AR 11 3k AR A AR
fEX . MNCE 3D AT LLA I & 2000—2015 4Fif 2
B 2015—2030 4F Az 25 P {8 X 25 [] 31 Bl e K, o5
P A T B AR . AR S UBE X 3 A P AR ST R L

XL 5 3l T A DR 5K A R AR I . T AR A Y (E X
) A8 4 53 AT AE T W 0 40 2 0 T AR ) s A A
1R T R FEE AR X 50K L i 2 30 2 4 R 3B B il bR A
BORM B MR AR M A SR GG LISGE . HA
USRS AR T A 2 (L DX A T AR T AR A (X T
B A 2R X 70 A7 3 P A A 3 (E DX L R
Xt A ARG DR AT SR T R Y BOR 51

3 HEMRBESRERSHNEZHERE

4 WS
(1) 2000—2015 4F g VU 51 7 38 P9 # Hb  B5 Hb 1 R

3.4 BRSNS

MR 28 20 (3) 5 K A3 1 i ) 2 00 A AR 28 i
S R B R 50% . BEAT SR MRS BT B
(4,

2 4 AT, 2 R8 IE I B BUSE TR BT 1
o Bk s AU E FE B0 0. 72~0. 75, 16 BT AT+ M)
FHZE A rp d i, R B 1 AR 7S R GRS M B R 2
B 1% A 3 R 58 R S5 O 18 A (EDKE B 0. 7206 ~
0. 75% . b B R PO WA 90 S8k N A 2 I 55 ¢ X &R
HOR B Z BV DF IS5 T (5 AR .

R4 ETRERSNEHBEEY

A B Mo R KEUEE O CRAIA

2000 0.76 0.02 0.04 0.18 0. 00
2015 0.74 0.03 0.03 0. 20 0. 00
2030 0.73 0.03 0.02 0.22 0.00

I FH il TR L, AR L K S8/ b R & 1 FH T
RGN . B 3t i AR 4 920 3k % A 1 ] T AR
F4 18 5 B0 25 R G0 IR S5 A0 BT I 5 bR M K s/
0 3t T B B R kR T A 26 R T T Y 4
SR DR A 7S AR G R S B B TR
M A T R B 2 B R W Ik & i B s i B 5k
b B 2B L T B R AT D TE Y 2 R RO,
IXFIR 2 B M P R R 5% AR R AP
Ho AR B R E N . NS T A B R E IR S
VY IR BT 3 AR a3 I AR T T RO
PET L AR T L BEE JF R T 3 AR
GER 55 A EARARIX 3% 3 A X2 3 5 Tl Bl AH LE 04T



238 7K AR 3 4

%38 &

W ik B AT Bk B 28 ik L 3838 R 0 A A1 L & T 5 R
F . MAE IR FFA AR A ECR 048 51 F o B DU 3 AR
1 Fr g b b R AR AT T — o ARG AR X
— XU SR AR DL N2 pE R AE S RGR
55 B 0 X A6 3 AR DU o kL RS R
GREMERABREVUMAES. EERERS
Pl 28 A 5 o Az 25 DR A DXC7E me O30 vt 3 o A 4
X B R A A AR SR X A A ), B E A TE
Sl AN N N PR P Ve R A R A | N S F O
Xof 33K — DX 35, b ) PR T AR A A A b R A S R AR A
FIZL, AR RGNS AW . A I E X AR
3o R MR X 58 A B s X — XS M A L B T bR
FER N BRI 515 AT X AR A Dl R
BRGEMSMEE .

(2) £ 2000—2015 4F + #b F| FH A fb #a # F .
2030 AF R PO TR AE S R G M S5 MAEA A 7. 29 X
10° JEAY/INIE B2 38 . (AR ] AN 25 AR, 5 2015
AR U AR AR 7 U 7 VR T L O RN 4
R 2 R E S R GRS Draedh 2 T B, A4
AR5 I AEARAR X LA AT g oo dR 2297 5K, A A HE 1H
DX AR D A 2 A I AR R A A R GRS
{H 70 A5 AN fa St — 20 s . IR 2 gk i 4
KRBT A S AR BT T A R
G5 I E P22 A . ZEICTT AL L Tl Ak sk AN AN W] 3 1
KEFT JERHFREAT ZA, 4 108 I A oKk 7
s A AR A R 4K 75 (. R A 2 B2 + Mgk A7
BIG hAE B A TR R k. TEW S s
(R 75 T o 9 S 1 i 18 U A B ORE R R AR ok T BURE
JEAK SR b A TR . e PO R 4 A e K AL TR
(AR AL AR T A 25 A0 52 5 2 7 2 14 /K Al 8 b i
HLAE K SCE 5 | P b BEOFD AS0R 8 Y 4 AR A ) ik
1] B 25 R AR T A L DR G 7R T i, Tk R e
R LAE BRI AESRENSTESYIRE.

(3) A% 3L 3k FH A 1 B 7 1 AR 2 i I 1
PAEEAHT T 2000—2015 AF B DU W B 0 AR S R S
IR 55 B 18 19 A2 Ak 50, 9 R CLUE-S B2, $5i i 1
MHT R AR L BT, 20152030 AE R R SR
SRR A RV = R o TR 1 =l N D B S ik
BNMAESRER S M EN . 21 225
JEFRE Tk R R B R A ok TR 2 RS
(B R, 75 0 J e 3 %o oK ok A= 28 & G0 Mk 55 A0 1 kAT
T %t Aok £ W B IR K RSB —E W
855 5 S0, ARG okt e AN R OO0 1 4k 22 % R, AR AR A
e Mt — A i E . (0 R SR NS Bh A B Y
Hb 7 s A R = Hi I FH AR Ak ) 5w B3 AR £ L R

SRR N 3R W ROk R TR 250 . e BOR
{14 il b AL A B 2 A R E BRSO B AR
BRGMFNE I AT LB R Rt 2
FbR I AW 2R — Wi £ 5w,

L 2 % x & |

(1] M. kit DA S4B REMS M,
Tk SR ] s R} 2 R . 2014, 33(4) 1 441-446.

(2] BCHE. LMW, TL0W0 . 55, A 45 2 40 IR 55 0 (8 D1 4 3
WSHERL 5 A 25 42 SRR L) ). M BB 24 R .2012,31(7) .
963-969.

(3] Mt bRz, )i d i, 55, md D000 b+ b ) F A% JR) it
AR5 AR L) . R IR RE 22,2014, 36(4) : 856-864.

(4] 235 XS0 A B R, 55, B 4w IR VA AL X /N ik 480 1
) A2 A B G AR 2 800 o3 i LT . B A 2 2 4, 2007,
18(6):1299-1304.

(5] SLZM AT A&RIE 224 . BEAL M AR T 3t A= S 00 1 B AR
AR B A& o LT ], oK b AR 35 3 4R . 2009, 29 (6) 1 189-
192,197,

(6] {HA.JREI. XIH R, %, & R A8 4 £ i A
BRGM S EE L) ] Rl T ,2009,25(8)
236-241.

[7] Robert Costanze, Ralph d’ Arege, Rudolf D G, et al.
The value of the world’s ecosystem services and natural
capital[J]. Nature, 1997,387(15) :253-260.

[8] Daily G C.
Natural Ecosystems [ M J.
Press, 1997.

Nature’ s Services: Societal Dependence on

Washington D C. Island

[9] Song Wei, Deng Xiangzheng, Yuan Yongwei, et al. Im-
pacts of land-use change on valued ecosystem service in
rapidly urbanized North China Plain [ J]. Ecological
Modelling, 2015,318(318) :245-253.

[10] Wang Meng, Sun Xiaofang. Potential impact of land
use change on ecosystem services in China [ J]. Envi-
ronmental Monitoring and Assessment, 2016, 188
(248) :1-13.

[11]  BEEA ARG, ERCBE. Kb ad 38 X 4 H R 28 e &
A AR AR R . LA Bk A6 AR BE X B [T ). H B R £,
2008,28(6) :770-775.

(127 lH:k, 3 7% B, A5, K = A b X Hb R AT i 25 28 4k
MAESRG MRS il m e [J]. 4 &4, 2014, 34
(12).:3311-3319.

[13] Du Xingdong, Jin Xiaobin, Yang Xilian. et al. Spatial
pattern of land use change and its driving force in Jiangsu
Province| ] ]. International Journal of Environmental Re-
search and Public Heaith, 2014,11(3) :3125-3231.

(147 FE8, TR k. + Ho R A foh = VL7 R AE S
RGR S ME R )], b E SR, 2004,24 (1)
126-129.



TARG T CLUE-S #5881 (1% R DY 38 it 355 - 3t 1) FH R HC A= 25 2007 P74

239

[16]

[17]

(18]

[19]

[20]

[21]

(22]

XUAR S XUFE 2 AR BR 5. A2 25 6 55 X 4 i R A £k X
A RGNS B A 2w« LA SN JE B e 45 [ K
T 4 2% Bl Dy LT . M~ AR, 2015, 23(4) £ 689-696.
MG, THF, T B, . W3k 4 s )/ i B 4 AR £k
WA RO T ], H A 5% ,2011,30(11) : 2092-2098.
WE B OECERRLE REREE T ESIRS M E
i gEL) ] b A S AR~ 4, 2005, 13(3) - 10-13.

Bian Zhengfu, Lu Qingging. Ecological effects analysis
of land use change in coal mining areabased on ecosys-
tem service valuing: A case study in Jiawang[J]. En-
vironmental Earth Sciences, 2013,68(6):1619-1630.
Wy T % E BT EHMAHNESRE MR
S E M A& T J7 6 UG I WY R O L) ], b SR
5%,2012,31(10) :1775-1784.

BCE R, B R, BT CLUE-S #5781 By ) 75 g 307 4% 1 IX
ARG S MEBLB )], K L ARFEF 5. 2014,
21(6):198-203.

Liu Guang, Jin Qingwen, Li Jingyi, et al. Policy fac-
tors impact analysis based on remote sensing data and
the CLUE-S model in the Lijiang River Basin, China
[J]. Catena, 2017,158(11):286-297.

Zhang Liping, Zhang Shiwen, Zhou Zhiming, et al.
Spatial distribution prediction and benefits assessment
of green manure in the Pinggu District, Beijing, based

on the CLUE-S model[J]. Journal of Integrative Agri-

[23]

[24]

[25]

[26]

[27]

[28]

[29]

culture, 2016,15(2):465-474.

Kk R, 8 1d . Verburg P H. CLUE-S # % Jz H 7%
7% G 1 M 28 Sl A AR ARl b i i LT ] A AR
VIR 24,2003 ,18(3) : 310-318.

SRULF AN T i L 5. HE T CLUE-S fl InVEST
R 14 T DO T AR A S B e 7 K T e R A b A AR Ak
B0 B2 L) T I AR AR 2 4 2016,27(9) - 2899-2906.
B oKL R A, S BT CLUE-S BRI % £ it
T 2 RUBE A bR S AR AL LT DL SR AL %, 2012, 34
(4):769-776.

R Gil Pontius Jr, Laura C. Schneider. land-cover
change model validation by an ROC method for the Ip-
swich watershed, Massachusetts, USA[J]. Agricul-
ture Ecosystems and Environment, 2001, 85 (1/3):
239-248.

R Gil Pontius Jr. Quantification error versus location
error in comparison of categorical maps[J]. Photo-
grammetric Engineering and Remote Sensing, 2000,66
(8):1011-1016.

e, AR EFE.F M TR AESR
Gillk s MBI B L)) A KB ~= 4, 2008, 23 (5)
911-919.

TR B0E TR R S5 VL5 AR T X R R AR A
KA R LT ], 7K 4 f8 47 3 . 2017, 37 (3) 1 131~
139.

(
(18]

[19]

LaF 223 W)

T UEHT A  EE AE SE R TR R I P 2 AR O
B0 A E R (D ) MR B2, 2006, 36 (6) : 579-
586.

ERA KR, B % WA R E LW
RSN, IR GEL) ], M BR{F B BR 22 41, 2017, 19(T)
941-949.

[20]

[21]

Tsai Tunglin. The influence of rainfall pattern on shal-
low land-slide[ J]. Environmental Geology. 2007, 53
(7):1563-1569.

Lima ] L M P de, Singh V P. The influence of rainfall
pattern of moving rainstorms on overland flow. [J].

Advances in Water Resources, 2002,25(7) ;817-828.

(
[22]

(23]

[24]

TE% 230 W)

Pautler B G, Sanborn P T, Simpson A J, et al. Molec-
ular characterization of organic matter in Canadian
Arctic paleosols for paleoecological applications [ J .
Organic Geochemistry, 2013,63(5):122-138.
Carmignato S, Dewulf W, Leach R. Industrial X-ray
computed tomography [ M ]. Cham, Switzerland:
Springer, International Publishing, 2018.

FEI, SAS. Avizo9 User’s Guidel M. Berlin, Germany:

FEI.2016.

[25]

[26]

[27]

[28]

R R BT R PR AL B s (D], BT
VG % . 75 % B FRHE K3, 2010,

Tk B F Tl CT W02 Y1 R B8 1 38 1) & 31 04k
ARG D], 5K - # B K45 2016.

r [ [ R AR LA B2 51 4. GB/T21650. 1-2008 [ 5K
T2 RV AA I B 3 00 2 1 A kLA 4 A A AL B B - 2R
184y 5RO [S]. b5t « v Bl A o AL 2008,
AR XU AR R . 3 - FL B R O B A ROk R
WIHRLT]. V6% TR 2 e 224, 2000,22(1) : 67-70.



