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Abstract

Based on land use data of Shandianhe wetland during 1985-2015, we analyzed the land use
change, estimated the ecosystem service value, and analyzed the ecosystem service value of
space-time dynamic and respond to changes in land use. The result shows that greater changes
have taken place in the land use situation of Shandianhe wetland ecosystem in 1985-2015. Among
them, the forest land is decreased by 47.53%, and the grassland area is decreased by 58.50%,
while the cultivated land area is increased by 5310.77 hm2. The change of land use structure re-
sulted in a series of changes in the service value of the ecosystem services of Shandinhe wetland.
Firstly, the change of land use structure has reduced the total value of ecosystem services of Shan-
dinhe wetland ecosystem from 236,054.9 million yuan (in 1985) to 187,308.09 million (in 2015),
with a decrease of 487.46.85 million yuan and a change rate of 20.65%. Secondly, it is reflected in
the value of the individual services. In 1985-2015, the service function of the ecosystem services of
Shandinhe wetland in addition to the food production showed a downward trend. The largest de-
crease was the gas regulation function, which had been decreased by 8565.95 million yuan in 30
years. Compared with 1985, the food production capacity had been increased by 237.73 million
yuan. Among them, maintaining soil and maintaining biodiversity value was the highest, account-
ing for 15.67% - 16.09% and 14.94% - 15.47% respectively.
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FHTF1985~2015F K LA EE, XFH_E A B yEHh 3045 R i b R AR AL BEAT T 2047, FREE T H
EBRGEMEME, S TESRERESMERE 2308 RS LA HRL KRS . &REH: WH
FBHAES RAE1985~2015F 1, LHFIHBRRE TERREN, Hf, HEEADT47.53%, Hib
AR T758.50%, TRt AN T 5310.77 hmz, THFAEHWHNZBHESN BMEMES RS
MEMEF=ET —RIITI. B, LHFRIHSHETME N BRBAESRERE I E B EH1985
4E1236,054.90 /570 T & N20154E(4187,308.09/5 G, &> T 48,746.855 70, A% i1X20.65%.
K, BBAELBETREMEL, 1985~20154F, NEMEBHAESRERSIEREMEZIYERHT
Feiass, HPTRIBEERKMRSAETIZIEE, 304 TR T78565.95/70; YA AT 1985
£, 2015 EFT2370.735570; HF, RFELBSERFEVEZSHENEERS, 255 8REMER
15.67%~16.09%7F114.94%~15.47%.
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S RIS A A R G 5 A A L R T I B 5 4 o 0 A DA 7 1 AR B e E S 0, A
HE P WA RGBT U 1] 254 R GRS A S0 25 R T R A7 0T 50
(T2 [3]. BAEETE 2005 ERAT T (TAEAES RAIRMIRG) , 1T HABES RGN &
KRS IHAEA 2/3 LA R BRI FRE3, I FLschh F R AEAR K 50 45 T AU AR A A ROt #5 (4],
TEIX TR, AT T MR 5 2 A5 R G0 R 25 RS AT AT BT Al R A 25 S S AU 1 — KA 151
) ARG R A BRI A A ) IR A R E BRI 2 —, i BT 31 R 10 A AR B R 2
%%%ﬁﬁﬁ&%&ﬁiﬁﬂ%%%ﬁﬁmﬁuwgz~m TR S 2 B N 2 2
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A RGIRS IR, 50 £ 25 FRGE00 28 18] 4045 HEAT O S5 0040 LA 4 L9 7% (7] [8] [9]
[10][11].
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TR, ST ORY U S X PR AK R e A B RO E MR, BT N EME ) AR E
S, 2009 EEESE T AL b A TR E 5K A0 [, R AR AN E R i A . SR T IA EL
HojE T RRE R KR X, SRS TR, 2, KILUREOKERD, MAKERK, £HRMNK
Hi5s, RS EEIWIR[13]. 4 N EIEH A & R GRS E BT AL, AR T4 1 7 I FEIAT g e
RIEBUIR, T30 IR A S R Fral R B EEE .

IR, ABLE X A H T el 1985~2015 A1 R IR BLEAT 04T, $R 5 I FL VB b A= 25 RS IR %5
WE RSO, AT RN AR ) A2 725 R G IUIR AN AR 34 FT T Sk

2. ARXBREMRRFE
2.1. RXER

AT AL D) T S AT T YR B IR, A AR EL A 5 km, HBIRARFRONARZE 115°44'~115°51,
Jb4E 41°37~41°48'. BB RS 4120 hm?. Mk 0 T A0 KX, B8 AR RR
fik. iR 33.5°C, BARRIR-40.3C, FF3UR 2°C, FAIR 2100°C~2800°C, JofE 1 80~100 d.
SEFFIKE 300~400 mm, EFEKRE 1700~1800 mm, AFFEKEN 4~5 1.

2.2. BUERBERMRTE

2.2.1. BuEkiE

ARG FIH 1985~2015 4[] Landsat TM 5218, 454 HoAh 4 Bh3ds, $RIC 1 A i X I &% AR 2
WS EEZ . H 1985 4F. 1995 4. 2005 FEI5215°8 Landsat 5 TM 544, 2015 44 Landsat 8 TM 5414 .
FRAR I (]38 6~10 H o J8IE X FEB R AZ AT U IE L BerE D EIXaREY . KRR i 5
K B A R B R SR XS AR AT 402, 153 DN F TR A2 25 R G R FH 7 ik R (bRt . Bt
A KSR ) .

2.2.2. TFIADHEE
B SRR X e L MR AR AR AR B, R AR (1) [9]:
k:gﬁlﬂﬁxlxmmé (1)
U T

a

b, K OB SO SRR - R I Sh &S s T OB FER B (5F)s U, A U, 73 0 i FE 9T AN R 0120

FZEA A M T AR
2.2.3. £TRERFSMEZE
R P s e e Do A 26 2R G R T AR A S IR GBS B R (2] [7], RS ATk R A RS

T LEA5 30 ) oI 4 7 ) PR B TR AR A RS L AR A R ) T A B (X e
s RGTRS T E9):

ESV =3 4, xV, @)
X, ESV AR FIXIBITA A RERIRS S EOT)s & SIS LR R R E . 4, A FEIX
B kR R B 2SR T AR (hm?) s Vi NS & R 3toR 28 B AT TR 1 A S IR S . J8/(hm*a).

2.24. EBSRGENESRMEI T
TRUBME B B ] UG 5625 28 R GRS MM EXT A S RGN E R B MBFE R, M oMl NS &
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G ERER SR @ BRI & R 2R 50% B AR S ME RECR THEBURMERR R, 4
ZIREUNT 1B, WS KRGS EXN TSI NAES RGENEREUE B Z B ARBURR; 2%
FREOKT 1 B R U E AR, ERATE. HEARKREG) [9] (107,
|(Bsv, - Esv,)/Esv|
(e ey e, |

X, CS NBURIEIEEG ESV, AN ESV, 735D R AT a A S RGNS BB VCW A VCy 2 319 TE
DA K bt tob] R AL R B T A A S R g E R 2

3. MRGRS S
3.1. NEMEMESRG T FI R BN S

1985 43 2015 4F [A] FLIAT I F Hb R FH AR AL L 1,

B 1 AT, 30 ARk A Mt AR 28 SRt R R AR T BORARAN, T RN g A R 3 T AR )
R T o AR e T R A R B b T o B v, AR HBTET AR 30 4R () A 60,350.18 2 bl T B $1 2015 421 31,667.67
AW, DT 47.53%; FEHLTA I T ORIEEE N FE, 1985 4EY 71,417.97 AL FFEF] 2015 FEH)
29,638.85 AL, ks> T 58.50%; /> FRIAR RN R RE U 32 FEEL AL B, 30 AR [EBFHB ARG N T 5310.77
AW AR T 74.92 A B, DT E 1985 4R /K S T AR 1 4.55%; #RHLEAR NI N T 5310.77
NEL, HINT 3.37%.

17 PR FELYAT A 1 A 25 2 0 L b R P 20768 22 St B S o L, R P 85 3 A 00 i A K 11 A2 B3
H-1.95%, WER R LR ZhA B E SN PR R, O 0.11%;: Bt R, 2K bR H
AEIT NN 1.90% —1.58% —0.15%, AALIEEMRKIKFEK. HLLEHTaI 1, 1985~2015 4, [AIHL
TR M AR S, AR AN B AR SO N, LR SRR A R R B . AR, B
(] (AL, o AEASVE R RAE 1995~2005 4 (1) 11 4F[a], ARHLTTAR N FROE FEAC T oAl 2 AN, sk i iR
B INE FE AR T 1985~1995 415 2005~2015 4F, X 7] A 51X — i 1 [ 52 42 H IR BHE AR BUR A %o

3.2. (NERAGEMAR S E T

3.2.1. NEAEMESRGERFNMETE

R R 0 AL AR S AR S B M R, R I AR R3S R GRS 0 WA R
B KBHIRMESS . AU AT AKSCRTT . RYAREE. (REF . YERRAEMIZRRIE . 4EE
FEOEIA . FRALSEFFOMIL 11 TiThRe . FFARIE U Eihgs 2 E P A S R G RS B 24 & N T I E U
I 884.9 LG EAFRA A HAESRGERN TEIE, &3 N RRn 1 MESRGRSME S
BHETHATMEEN 616.64 JT. JELL IR L RIRH 5 RS RGUIRSS U E R B % 2).

cs 3)

Table 1. The land use change of Shandianhe wetland in 1985~2015
1. 1985~2015 SF N ALE M F A EhZS T

B RGHRA 1985 1995 2005 2015 T FH BN BE/% TR AL 2/%
Ecosystem type [INEAYEN [IE YN [INEAVEN [INEAYEN Land use dynamic index ~ Area change rate
pES: 60,350.18 48,694.73 40,453.47 31,667.67 -1.58 —47.53
Eiith 71,417.97 55,461.65 35,468.64 29,638.85 -1.95 -58.50
it 157,600.98 156,973.05 165,617.28 162,911.75 0.11 3.37
Kk 1645.38 2183.13 1882.85 1570.46 -0.15 -4.55
Hith 115,561.58 143,847.45 163,737.77 181,371.29 1.90 56.95
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Table 2. Ecological service value coefficient of land use categories in Shandianhe wetland (RMB/ha)

=2 NEEMEXAMESRERSNERE  CT/AH)

AR hRE {7 8:i Fith Tl K3 Hri
Ecosystem service Woodland Grassland Desert Waters Cultivated land

T 203.49 265.15 12.33 326.82 616.64
AR A 1837.58 221.99 24.67 215.82 240.49

KB ks 228.16 110.99 12.33 5111.93 12.33
AT 2663.88 924.96 37.00 314.49 443 .98
AR 2509.72 961.96 80.16 1270.27 598.14
KT 2522.05 937.29 43.16 11,574.30 474.81
) b B 1060.62 813.96 160.33 9157.08 857.13
Rt 2478.89 1381.27 104.83 252.82 906.46
YERFEMZ R 2781.04 1153.11 246.66 2115.07 628.97
PRI 135.66 67.83 6.17 43.16 74.00
AR S 1282.61 536.48 147.99 2737.87 104.83
&t 17,703.69 7374.99 875.63 33,119.64 4957.77

3.2.2. [NERSAEHAE ARG AR S5 ERERT 4L

PN HL TR AE 1985~2015 48] &R AY i 55t Fr il it A Q)b FAA 1, Wk 3.

B 3 AT, 1985~2015 4F, [N FEIMIRHIAZS RG0S A =0k 28 F T B . 2015 F(8 RS
it & 187,308.09 J370) 5 1985 E (SRS IMMEE 236,054.94 J5 TO)M LLIRHAE S KRG RS E R E TR T
48,746.85 JiJG, FEIEIE 20.65%, FAL1A—-1624.89 JiTt.

PN FELYAT MR A 25 R G5 TUIR S5 (B A BT AR TR], 1985 4E % ThEE RS- I8 B i B AR e 3. A
MIZFEME . SRR ACCRT . SRS R, FAE AR SRALSE R, B, K
TRBLES . JEREFRA AR T H 2015 AR RA & VRSB tH im BUIR AR A ORFF 38 ZERp A 2 FE1E
JEDKEH . SAREAT AKSCRTT . SR WA= FEMBEFE . RSO, KRS 4
FRFR s . R RIS AERFAEMZ TN ERE RS, 705 SRS MER 15.67%~16.09% 1
14.94%~15.47%.

1985~2015 4F, [N FIIRHAE RS RS DIRERR G =40 R Ry, Horh T RRiR B ik
P2 AR IRE, 30 SRR TR T 8565.95 FiJt, FAALIA-285.53 Figt: HUGRYERFAEMZ RN, H
1985 411 36,522.73 Ji7u FR&H 2015 4£11) 27,982.79 JiJt, FARIA-284.66 Jit; EWIAT=RE/IMH B
7 BT, AHEET 1985 45, 2015 4F BT 2370.73 Ji6, X FEESPEHITAE KA G Xyl LR A AR
Sk IR FRLTAT R M AR S R GUIR 5 I E 7 A T R R

3.2.3. NETZ A EHAERZNEE

BT AN [R] L R 7 2R BRSBTS B 4

B 4 AT, 1985~1995 4F, AN[F]Ltb) 2R thobk b A= 38 RGUIR S (B foR, H 30 4R —EHE R
Frtadh, #2015 FEMRMAES RERSMEEW D T 50,778.60 i, FFUEIE 47.53%; 30 4[], FRIEH K
PR R G, FRIRIS 58.50%; KRS K2 AR RSG, F 2006 FHHIA & RGHTHEAEH
RS E S R AE B R 48, 5 1985 55(57,292.79 J30)AHEL, 2015 ££(89,919.74 J3 o) Bt £ 245 R4t ik
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Table 3. The value of single ecosystem service in 1985~2015 (Ten thousand yuan)
7= 3.1985~2015 F RIS RGRSMNE (A7)
A RGR S The 1985 4¢ 1995 4¢ 2005 4 2015 4 1985~2015 4
Ecosystem service ESV ESV ESV ESV AESV FEAR,
Py g 10,495.86 11,596.61 12,126.14 12,866.58 2370.73 79.02
JER R A e 15,878.62 14,072.92 12,607.88 11,274.65 —4603.97 -153.47
KB PRk 3347.62 3213.59 2685.34 2278.90 —-1068.72 -35.62
AR 28,447.94 25,137.61 21,998.60 19,881.99 —8565.95 -285.53
AR 30,400.86 27,695.91 24,925.21 23,152.78 —7248.07 —241.60
KSR 29,986.24 27,513.85 24,195.61 21,897.38 —8088.86 -269.63
AR 26,152.54 26,524.37 25,591.40 25,367.02 -785.51 -26.18
[FSagame: 36,993.75 34,471.51 31,553.02 30,132.01 —-6861.74 -228.72
RS aEl A= 36,522.73 33,318.71 30,122.11 27,982.79 —8539.94 —284.66
RS A/ TSN 2262.54 2207.43 2111.23 2079.97 -182.58 -6.09
Bt 15,566.24 13,649.74 11,774.36 10,394.01 -5172.23 -172.41
&t 236,054.90 219,402.20 199,690.90 187,308.09 —48,746.80 -1624.89

Table 4. Evaluation of ecosystem service value in the study area from 1985~2015

5 4.1985~2015 EMARXETRGRSMERE

ARG 1985 4F 1995 4F 2005 4 2015 4 1985~2015 %

Ecosystem type ESV/ /Tt ESV//iTt ESV/JiTt ESV/JiJt AESV/ /T ASAY B /%
P 106,842.05 86,207.61 71,617.55 56,063.45 ~50,778.60 ~47.53
By 52,670.71 40,902.93 26,158.10 21,858.63 -30,812.08 ~58.50
Wi 13,799.96 13,744.97 14,501.89 14,264.98 465.02 337
K, 5449.43 7230.45 6235.92 5201.29 ~248.14 455
ity 57,292.79 71,316.28 81,177.45 89,919.74 32,626.95 56.95

FSUMEREIEIN T 32,626.95 Ji7t, TKIEIE 56.95%; 4k, MRMLEZ RS M ERERAEM, K4S
RGBS EEIEA T, EREAKR,

3.3. WRMEH S

R A 3, K& LR 2B B R SAE R E ) B AR 50%, 733N Mg A 25 R GRS
W B RN A R B BURFRE, Wk 5.

5 mTan, &R 6% 1985, 1995, 2006, 2015 FEMBURIEHIIRT 1, XEWES RS
JIR 55 A FEL A F R = 3, T T 45 SR T A o e, U B R 12 2015 SFERFHLAE S R 40, M 0.4801,
TP AR S RGBS I E RGN 1%, (A HIAT X I8 AE S R GRS S AME R 3G 0 0.4801%; U
PEFEECRAR M2 1985 4EKI, M 0.0231, BIM/KIBAERS RGRS MEREIEIN 1%, BIHEE RGN
SN EAIE NN 0.0231%, 1K = FEE F T /K TR G 57N 3 e

XoF % M A (R (R BUBE M TR RO AT EUA T DAAS PR HRD 24 P BURR F 5 2 BB R0 T B e 34,
T B A BUB AR S0 1985 411 0.2427 TR 2015 4511 0.4801, 1X 3 BH A HLIT A= 25 RGUAR 55 N (B 32 4K
b B b ) R CE I TR, T SR R R A EIE T T
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Table 5. Sensitive coefficient

=5 BRMERY

E%j:y/izﬁn% 1985 1995 2006 2015
i 0.4526 0.3929 0.3586 0.2993
i 02231 0.1864 0.1310 0.1167
B 0.0585 0.0626 0.0726 0.0762
Kk 0.0231 0.0330 0.0312 0.0278
B 0.2427 0.3250 0.4065 0.4801

4. ER 5t

TN FLVAT R b A 35 RGEAE 1985~2015 4E ], LRI HIG HLR A 1RO, Horhr, SR> 1 47.53%,
BRI T 58.50%, MAHBTEH AN T 5310.77 AW, AKREIFRAD T 74.92 A, SN I 4
b A A1 S R AT R AT TR BRI TR SRR, AT AR i TR B S BORE M AL, #)
BT DAL TR 2 1996~2006 F)-LHUR] S SLEEATE SR, BTS2 IR FHEMRBER 20, 3R
BRI AR A TR R %, AR T R LT[ 14]0 X S ARFFEEE RAR, wRE R BT AW 78 X IR B AR AT
WIRE, EEFARREARE, SEERAHRXN. AIMEFH, BT, FRgS BB i
PRI [A) O

At S5 A AR AR BN R AR S KBRS M ET A T — RIS, RELTE & BRI
MREANME b, 1985~2015 4, [N HIMTIRHIAEZS RS DIRe bR WA =45 RO NS, Hp R
RS o R PRI SRR ThAg, 30 4EE FFE T 8565.95 JiTt: EWIAE~RE JIAHEL T 1985 4E, 2015 4E T}
1 237073 Fivo: Hr, REELIBS4ERFEMZ RN EER S, 0 SSRGS IER 15.67%~16.09%
1 14.94%~15.47% . FH UK, MR S50 1) 2 A A8 0 BB AR S R G IS M E S = B 1985 4R 1Y)
236,054.90 J3 7T T F%09 2015 4 (1) 187,308.09 Ji7t, /D> T 48,746.85 Jigt, ZALEIA 20.65%. HHULAT %I,
DA FL T LA S PR R R 8 S SR A M 2 AR VR ThRE, R D /K 1 BT b DX 9 T T g I 2
HIT 30 4R T REBUNMH . R4 BTG A S R IS5 B35 R %, 150 BA Y i T S R0 b B
BUEZTEANME, e Hh I Ath B B RS ThEE T A 2

B2 A R 2R (I BUBHRBAE 0.0231~0.4801 2 7], IXFRBAA S RGRSSIMEX M E FR Bih = 5
P, BEREERZTER

E&mE
HALE BT IH 0L A A e A AP 5 R VP 5 MR T (14274203D).
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