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Abstract: Agricultural heritage systems is a unique land use system and agricultural landscape formed under the long-term
co-evolution and dynamic adaptation of the countryside and its environment, which is rich in landscape elements. The
coupling of landscape elements will have impact on the supply of ecosystem services in the whole landscape. Agricultural
heritage systems under human long-term cultivation has gradually formed a special landscape pattern. However, the current
research on the valuation of agricultural heritage systems ecosystem services is limited to regard it as a single ecosystem,
ignoring the impact of the interaction between patches on the supply of ecosystem services, such as the movement of heat,
water and nutrients among patches. This research constructed a theoretical framework of “Extra services” and defined
“Extra services”. We took Costal Bench Terrace System in Ruian, Zhejing Province as the research object and divided its
landscape elements into farmland ecosystem and aquatic ecosystem. Referring to the Millennium Ecosystem Assessment
Classification System, this research used the method of ecological economics to evaluate the ecosystem services value of

landscape elements, the ecosystem services value of whole landscape, and the Extra services value, respectively. The
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results show that; (1) the total value of ecosystem services in the Costal Bench Terrace Ecosystem was 18.772 billion yuan
in 2019, and the value of cultural services was the highest, accounting for 91.8% of the total value; (2) The ecosystem
service value of farmland ecosystem was 0.603 billion yuan, accounting for 3.2% of the total, while the ecosystem service
value of aquatic ecosystem was 0.815 billion yuan, accounting for 4.3% of the total; (3) The Extra services value was
17.354 billion yuan, accounting for 92.5% of the total. The coupling of farmland ecosystem and aquatic ecosystem leads to
the enhancement of the supply of four type of ecosystem services in raised-field agricultural system, which are food
production, gas regulation, saline-alkali soil reclamation, and leisure services. This ultimately leads to the generation of

Extra services.

Key Words: Global Important Agricultural Heritage Systems; landscape pattern; ecosystem services; extra services
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Fig.1 Impact mechanism of landscape pattern on ecosystem services
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Fig.2 The Extra services

Kt 1110—2200 mm AP 14—16°C , WiTLH %
T A H R CA 500 AR 7 | J2— i35 )
G L ARG, ERM N R T H AR AW ST, i
AT NSAETUNE K R (04 25 504k, WiV 3 42 5 it
5 H AR G0 TN K 2 10 T T v D T
49.5 km® , X AL 3.5 km
2.2 HBAETERRIER
221 &P

Bty 22 T R 4 A 00 B5dE B RE, G T SR AR 4
2020) , (2019 475ty 4 1T BUN T AR ) , (Fiti %8 T 5
o H 2R S RO ) RN FE R AT ER
(AR SCRR I 45
222 HERRARPE RO

BT 5 A 2 Bk K B B AR R G

HHUT i AR o O & i AR o i A okt b
B TS Bkt (CEC) KA 2 B 22 T ORIt -
23 ARG PHEITEA T B3 mRmiEE

Fig.3 Location of Ruian city

& ARG R AR AR RG KA S RE W
HAAN, AT S H MA 4R R 40 5% H
HBRG KEBES RGN G BA RGN ES RS KB BATR 7 iz I EE %7 LREMLS
BASTE SR S G IR UL S R GRS FAE S R GRS B A 1S 25 HEAT W (EPAN , BARPPAL R PR 6 1
PIHLR ST FR e R KRR SR R RITERRAE A AR S RGBS A8 bR SO ik gk 1,
231 RHEEBRS

BN R 5 G HALAO RGARVEY P 88 O L, A AR S RGERAEY) ™ 1R ] 2010—2019 4[] 5y %
WS A, Y RN ER AT M B PEN

V,=0Q,xP, xA (1)

XA, Q, 24 2010—2019 4F [5G % T B T 7= ik (v/hm? ) 5 P, Rk St R i (50/1) s A, AR BIAEZS R G0 1 B

http ; //www.ecologica.cn



1020 xR 43 4

(hm®) sV AR HASRGEEWHNME(TT/a) .

F1 HIHKREBEVSHRFESRGERE S LR EFMETE

Table 1 Classification and assessment methods of Costal Bench Terrace Ecosystem services
BRI S AERARSED  AREERL RIS RS BIALER i
Ecosystem services Type Aquatic ecosystem Farmland ecosystem agricultural system Evaluation method
e siees eI v Vv i
VA I 55 ST vV vV vV ET ik
Regulating services  JAHEEK vV W TR

K IR vV vV o R3S

R R vV Ples A %

AP vV Y RN iiars
SRS LR vV vV Plex A %
Supporting services A=W Z AR vV vV E R RN
ALl iR Vv s 2019 4 el

Cultural services

ST AR A R G BAREE AR B AAE D A T SR R BEI A M EE 1 g TY
JTAT I 1.63 ¢CO, , BT 1.2 g0, , R BB AN Tolk fil AL THAIZ R G AR T 0 (B
V,=0Q,%xC, +Q,xC, (2)
K, Q REE CO, MR () 3 Q, MR O, 13 (1) 5 C, R Tk il EUSAR (T8/1) 5 €, R 2019 47 ity B85 B %
(JT/t) ;Vgﬁ”ﬁleiﬂ%”ﬁm{ﬁ(ﬁ/a) o
IKVERAF « AR H A= 25 R G2 SR 777K R T B TR AR - S P K i 3
Q,=(PXK+CxH)xA (3)
Vip =02 X C, (4)
o, P ORREK R (mm) s K A RAEY B A, C O HIEEBAE LB, H o8 2R (mm) 5 Q,, 94K H 3K
FEKWEE (m/a) 3V, MR AN RGBSR IR E (TT/a) C, 0 FREEN (JT/m?) .
FIEORER AT S R G ISR IR 5570 PISE  — i 3R i, — 2 R 4 AE 7, 2019 A
TR T O
Q, = (g, —q5) XA/p, (5)
s g, A MR (¢ hm? a7 ) s, W FMEEII TR (¢ b a7 ) 5 Q, e HAE A R S
WD TR MR (m*/a) 50, 8 TIEAE (vm®) . REASRGE DIERFHE A0 IR M A
PRAE TSN T, SRS A A, AN T
V, =0, xC (6)
V,, =0, xp, x (P, xC, +P, xC,+P, xC, +P, xC,) (7)
K, Vo R S RGE D R MME (J0/a) ;€8 2019 38 AR+ 7 3% H (Jo/m’) s H M+
JRJREEE (m) ;0,0 IR E (V') ;PO HIEP AP AR A BERE A & 5 (kg/t) 5 C WAL TR AT AL
B AR A R R A (T0/1) 5V, AR SRR A E (T a)
232 KEEERRS
PHHEEK KA S R G HA IR E UK I RE R AT 7 CAE TR L E KA e
Q. =h, xA, (8)
Vi =0 X C, (9)
K, Q,, AKIEAE TR & (m’/a) 54, 7K IIE L (hm? ) 5 b, R 7K IR K B 3 SF- 25 9 B B (m) 5V,

http ; //www.ecologica.cn



34 AAfl A A SO AR S AR SR S5 (19 52 43 HE 45— LAWY L 28 B Ve T 5 TH R 4800 1) 1021

FpK IR UL ES K MHE (TT/a) s C, W TR EERE M (TT/m?) .
PR KIR A S R G R R IR RE T A K 2R R W R A, AR R
Q,=A XA, XEWxé (10)
V,=pxQ,/3 %2778 x 107 (11)
K1, Q, 7K 28 & MU FER: (k) 54 AIRHIIK T4 5 A, IR T AR (hm? ) s EW /KB S R G 2 oK 22
K (mm) 8 NKIEALI(KI/kg) ;p NHREAAN (I8 kW' h') ;3 FoRZSTHAER L ;2.778% 107 Jy B 5 4 22
BV, AR BERTT M E (T/a) .
YRR i M AT IR 200 7 A= A2 KA T RS TR A B 1 FR D AR ) 2 A DR B D fig

AP B Y e R o0 7.87" 2072 ARHIF ST 22 s i A0 32 g Tk T AL 1 B T AR S R GO B A 7 v R
D VER 1 AR R N RS RERS e, AU F .
D=S xXF +S, xF, +§, %xF, (12)

KA, D R 1 AR R TS R GRS I (JT/hm?) S, .S, A1 S, 43314 2019 4EREAT /NAZ AT KA
TR AR 7 =R EY R R SR A S G F, F R F 23000k 2019 AR A EREAT | /INEE R TOK ) B T AT 1
FORE (J6/hm?) 3R F Y 8 WP MR R G AE Y 2R e, AR R .
V,=A,%x7.87%xD (13)
K, VoA Z R M E (JT/a) .
233 HHKILRS
BYHLNL . & BN R G i FEE B RAEY AR B Y B AN ER T 5 0 E VPN
Vo =0, X P, XA, (14)
K, 0, 0 G HA RGAEME 7= (Vhm?) 5 P, MBS E AR (JT/1) 34, M G HE R (hm?) 3V, B E
H Al R G Y BN B (TT/a) .
SR B AR REREY - e TARBAES RS, BRI co, 58 0, E AN,
Ve =0, xC +0, xC, (15)
X, Q, AFHW CO, M EE (1) 50, AHFHBEL 0,15 (1) 3V, N & AR RS SR TN B (IT/a) .
AR R R - & H HE A v T R M BB S i i T A 1) B 2 i £, PR L R b el K T
fE, R ML AT RIZ R G0 R SR b i A
V. =C, xA, (16)
K, € N B T AR AR A R 2R (O0/hm® ) 5V R Bk R I RENE (J8/a) o
PRSI AR W VL 22 WV T 5 T R G R T T AR R 5 BT AR PR T b ) & 8 g R S Ak,
FEF e N RS N [ SR RS 2R 2 5 YK BE R KO e, ELA IR VTR K & FeR . SCIR A o s i
(B 387 U (B X LA 17 3 A e A0 L (0 A (L, X = 2R B R B e 24 st it il 140 % 8 L, DR U AR AF 5 R
2019 43 % T WE S AAE AR IR g BEANMEL,

3 ZBREHSMH

31 RHARRS

BYHER] . ZH RN TG4, 2010—2019 AR5 4 G 5 294 25.56 t/hm®  FERBSEHE R M s 228 2
J0/ kg, A ARG AT 3333 hm® AKIEA (1) , B EIR A S RGEEYRANMEN 1.7 1278,

SR R AT REREY =R R 8.5x10* t, I ILZ) 13.9x10* tCO, , Bl 14.3x10* 10,,2019 4F
Fiis BLBR B A5 A 894.74 JT/t, Tl UMA K 1000 J0/t, A A R (2) , A5 #N HAATA N E R 2.26 12E,

IR - 2019 4F T 2 AR BIRE K B8 1684.9 mm  RAEYIIREA Fh 5% , & HAHEZ TR BE =B
JEHR 16.76% 7, )2 R 0.6 m'" ARIEA I (3) 155K HAES RS - M SR K IR E A 616.02x10° m*, 5%

http ; //www.ecologica.cn



1022 xR 43 4

NEUKPERE M 52 F/KEERE M R 28.7 J0/m’  MRAE A (4) 384 A S RGUKIRIR M E R 1.77 17T,

TR ARYE TR E A RIS, TOMRHE AR AR DR B Y - R R 150—350 t hm ™ 2™ HUL
I 200 ¢ hm ™ a4 q,, , q, A bR IR DAL 0.5 ¢ hm ™ &' BT HIRAE N 1.59 g/em’ ) A5
AR(S) 15 RR H ARG WD FHE M RN 45.55%10° m®, &% A TAE E 2016 4R 2= B A
+ kg R 20.8 JC/m* 7 ARYE 2019 4E 5 2016 4F GDP FL M, L F] 2019 4F 4 27.70 Jt/m’ KIEA R (6) , H
Wb R M AN 0.12 127T,

B AN RS LA DU &R 21.42 ke/t; AT 88 1.37 ke/t, A 5 58 0.02631 kg/t, SALET
SN 0.15761 ke/t, AHLUERIMAE K 400 JO/t; BEER —£Z MIMA% N 2750 J0/t, & AU & & 212 ke/t, HALHE &
235 kg/t; EALBER IR Ky 2200 JO/t, HEALER & B 523.5 kg/t' T, R, Tkg A AL MAS S 0.4 J6,1 kg &
MrAEh 11.32 J6,1 kg BRBEMHE N 10.21 I6, 1 ke HAEF 45N 4.20 70, KIE AR (7) BB HAS KRG MR
Fe R TIMAE R 0.18 /27T, &5 b AR A S R g HERFEM AN 0.3 /47T,

32 KEAESRS

PAUEE K KA S R G BUA 2000 hm® , BEAK B E i BEREE 200 1 m™ AKEE A (8) , 1551 2019
KA S RGN KRS 23107 m® ;. S ASBUKPEGEAN, 5 FKEE M 28.7 Jo/m’ MKIE A (9),
13K AE S R MBEE KINME N 5.74 17T,

ST KA RGOKTER R 011217 24K 22 K #2970 1000 mm'™ KA 2260 k) kg, K
AT (10) , 8BRS R G B 5.06x 10" kI, 2019 4F %5241 & R B 46 4 0.538 78 kW™
h™ 2 PHRERL LA 3 ARIE A (11) 1R BRI A S R G AR AN E R 2.52 47T,

YRR AR CP E SR SE 2020) FC 4 EAR - BASIR 25 PERH 2 2020) ,2019 4 EFE4A |
AN EOKFEFP AR G =AM EY R AN S AR A B 4 LA R 31.35% ,25.06% Fil 43.59% ,2019 4E 2 EFFA /D
22 R K A AT Y0 R 1 43018 306.6 J0/hm? (226.2 J6/hm* f1-1901.55 J6/hm* K AE A (12) , 15 5]
1 AMFRdiE G2 T4 B R GRS H A -676.1 J6/hm* KA (13) |, K 8 R G AW SRR I

H-0.11 4275,
33 LIRS
B IR R G KRR SR E IR E R AR AR S R G, VL E K E SR E AR 2k

PELR TN E R AR A S R S0, WA R 1A . th T 5 Bk ZR S0 b A 55 K 380 8] 4047 0 S 00A% Jea fifi 15
SO AR Z AR R AR A WL B AN S A R R GRS 7 A, e sk S AR R B
PERL B ASRTE T (B SR Bt 2 R AN (E AR PRI RN (L

YL 2019 4E G AL RGEAEMR P 124 25.25 v/hm® LR M2 2 J0/kg  MRHR A (14) 1581 &
H A RG Y HERANE R 1.75 14T,

SRR ARIE AL S 7 &, 45 2 5 H AR RS AR 14.26 X 10° 1CO,, BEA 10.5% 10* 10, , #4522 5K
(15) , 5385 ML R AR T ME N 2.33 12T,

RTINS WA HIG(E A R At 7 25 Bk B 2% o 3.04 5™ IR A (16) 1351 &
FH Al 2R e 4R B 2 R (2 1.01 427¢,

MRS R AR I 4 T BUR SR AL BT T BERE, 2019 4F 5 22 iR I S AR 172.41 425, R LR PR i
Wl 172.41 f27C,
3.4 WHTEGZ I & W AR B R GRS SR

WV 3 2 2V ] 5 H R B¢ 2019 SRR RS R SN B 187.72 270, o 45 IR S5 (Eh 1.75 12
JG, 17 0.9% s AT ARG BN 13.37 440G, di b 7.1% 5 SCHREIRG BN 0.19 427T, fi L 0.1% ; SCA AR G5
J172.41 1278, it 91.8% , 5T A A5 R GRS RN (EH N 2,

http ; //www.ecologica.cn



34 AAfl A A SO AR S AR SR S5 (19 52 43 HE 45— LAWY L 28 B Ve T 5 TH R 4800 1) 1023

x2 EDREREHELER
Table 2 The results of ecosystem services value
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