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(1. destfelb ff BERDFE L, st 1000975 2. [E 54 R BAL TREERBIZ HL, st 100097;
3. Al AR BHARE RS, Jiat 100097)

M ZE  [BM] SRR SNE, ST RSP S [l 2 R AR A, Sy X O
PMZ YRR B Seht , [ k] T midkt A A, 45688 %RRMS 5k, e T a4
SARVETTIIRE . LRI TR . WRFRKIRTIRE . [ - ORRE D RE RN B IR B G AR T RETE N A BE b AR IS0 (E Y
B, SRR TR PISBARE MBS T, WETAFEDIRER AR, H LT 1980
41995 4 2000 4EF1 2013 AF Y+ MR LR B g Semd, X 4 I8F AR S (ESEAT T 9R4h, b T2
B ARG, [ZE5R] 1980 ~2013 47, i Az 250 (A M ZE 30 X 31 O 3 IX B T B, 1980 ~ 2013 4F, Hkh
AZS AN E R 1980 4514 122. 54 42708/ 3] 1995 451 94.27 4276, Ja 43 2000 4 102. 72 {276,
2013 45303 76. 90 4270 5 45 X BFHUAE S EABZ I T W 0 A T Mt S TR IXOBk A 2540 AR fb A A
FHiARR, [45i8] Mg R Xk iy M 2 D e M FH 25 7 2eati, o kil o A A M IBOR B o A=
BAMEARERE T 2%

XER i AESNE MY dte Rk

HESHS.F301.24 THEIFAA:A XE4HS:1005 -9121[2018]03132 =09

0 3|5

BEHL IR A AR AR T B R T B U, /e TR, B SURE S (PR B2 2R o fa e
HhBE, PRI, T B R LA, K B A A R A, SR S b R RS B R B
HU L BRI R R AR, AKX SR R IR L R L O R , E R A X R
B TR AT S A, BE A R I BE > G BT T, H RG22 DR [ i B X B
AT XIS REE (B . 2 M (EEEAT BILE 3R A AL F ST % . 2000
ELIR, BEE BRI LRI, A R GRS R i S A kg, B AE S R Z TRt
BT 2SR E AL, EAME AR, R R B A S I E RO R O L E RTEE AR S M A
Hh, RABITE E BRSNS BB . BT SRR A BTG kY EA TR, B
IERINRERMIZRE, RAMARIAR, BB E2r, ZUBHBRBER, TR RS 2 b i
PS5 S, T ] — DX 3 PN 2 1) =2 W B 25 S S b . BT, IR 45 A b st Tl Bk i T Ak £
BRI 2, BT A KA A S A, LU A PN R L AT, M X SR R A
ASUEZE SRV LR, AT o X IR (547 R 22 T R ) FH 4 S0

1 HRXERSHEEM

1.1 HRXHER
i TG IR P A0, dbas 39038 ~41°517, A% 115°25" ~117°30", ZEP§ 5529 160km, Rt

Wi HER: 2017- 03-13

EERN: ERE (1982—), &, INASETEN, RITFE G, i . Hfl S s B AR
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K2 170km, AREgFEEhiEE2y 150km, 16 4K, bt EEE, EaEMBUaaT o, Ht
iR 2 B0 A G ) B2 A A R e o JE st T AL R IR AR B, R R L) 22 D e R T b s T AT AR R R R
WHREM A EZEE L,
1.2 #HIERE

B A g v R g B PR R B R A B PO i R B, 1B R B s TR T A B RS
VER GBI, MR 2R B E AR 22 R/ N T IR T (60m) o B s i 1512y 1980 4F | 1995 4=, 2000 4§
F12013 4%, $dikg =k Shpfile 4%, IZBFFARIEATFFT H ST AR AT X4

2 AtmstAESMES XETETIE

B BT IR A SR ISP 1 U | Pl 5oL EREE . B Lok Rk . 4R 2 AR |
BT ELAT BBt o A6 B A BT ML 5T T A0 SEBRIG B0, B 5 F Bk b A 25 (8 B 45 VR I 35 D R
FALIREEIIRE . IRIRKTIRIIRE . [ R AR IESIREAE FR Y AG IR hEE, AR SIRERE T 1400y, it
SRS T AR 0 A A AN (B RE A b, AT AN [ DX A A (2 () O3 A1 R0 S A AR
2.1 S|EFTINEE

BRAE S RGP DI REME AT, B E B P B RS R AR i
TEMEERR b, ARIDCE VR AIEAE U, RS R 1. 00g HH) T YIRREIR & 1. 62¢ CO,,
RERC 1. 20g 0, ik, SRR B A 480 AR 1 S Mt R A T A

Ey=Ec, +E,, (1)
Eg, =P.TMC, (2)
E, =PVC, (3)
P, =SP (4)

Hr, Eyy ARSI IRENE s E oo, WHFHLEBRATE ; E,, WA BN P, o XS 25—
e R T 1. 00g AP THI i [ CO, Far, WUEN 1. 62g; M 2k CO, riimiti i) ZECh 3/11;
C, AWREHURAME, HBE N 638. 65 Ju/t; C, AR AN, DLkl 4 A 400 Jo/t 155 VR
1. 00g Hi¥) T ¥ Rk 0, Tk, HUE A 1.20g; S MR AL (hm®) 5 P Ok Bkt oA f i ALAR — v ik 7=
HUE A 4. 829t/ (hm® « 4F) 0 ik, 144 Thm® A9 KRR AT SHBEME N -

Ey =SPTMC, +SPVC, = 1hm” x4 829kg x 1. 62kg x 3/11 x 0. 64 5T/kg + 1hm” x4 829kg x 1. 20kg x 0. 4
Ji/kg =1 365.47 +2 317.92 =3 683. 39 J&/hm’

2.2 LI EEIhEE
B AL AR D BE AL FE AT U . e R AR RS . s A R A
F R R R AN B S SN T T
E,=E. +E, (5)
K (5) W, Ey WHHHECASENE; Ey S RSIIBENE; Ey AHFHIH AR YINME.
2.2.1 e RAIEE

BT KA D e E 2R B ] DR SE A B Re R A5 M AT, i ol . g . BHFR AN i
SRR BRI RE BB M s A AP AR . ALY . B RS E YA R A
WAL FTSEBR N B . PP ITaE PR A B R R e i SO, . HF | NOx AR RE 7 g fE™ o

E.=Eg +Ey +Ey, +Ez (6)
Eg,, =SU,C, (7)
Ey =SU,C, (8)

Eyo, =SU,Cs (9)
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E,=SU,C, (10)

Hrr, Eg AL SO, BINE ; E, AR IS HE B0 E ; Eyo A BRI NO, B9HHE s Ez A #F
HIE LRI B A B A, B BERSHM ™, U, b BB L R Ak SO, B, HUE N
45kg/ (hm® « 4F) ; Cy KA EE SO, BARLALAS, HUH A 3 000 J6/t; U, Sy BA i AR Hb % YRR e HF 1) 3
BUHE K 0.38kg/ (hm? - 4F) 5 C, MG HF BRI AR, BUE N 600 JT/t; Uy S B AR b 95 YR I i NOx
(i, HUEA 33.8kg/ (hm® - 4F) 5 C KA EE NOx SN AAS, BUE K 1.6 JioT/t; U, Ry qor i AR % U5
(2R BE T, BUE K 0.95kg/ (hm® - 4F), Co AIARELKM R BRI EA, BUE N 170 S/t fiitt, 15
Thm® B B AL RS REAN R -

Ey =Eg, +Ey +Ey, +Ez=1hm’ x45kg/ (hm’ - 4F) x3 Ji/kg + lhm® x 0.38kg/ (hm’ - 4F) x 0.6
Jt/kg + 1hm® x33. 8kg/ (hm* - 4E) x 16 Jt/kg + 1hm® x0.95kg/ (hm’ « 4F) x0.17 Jo/kg = 135 +0. 228 +
540. 80 +0. 16 =676. 19 J5./hm’

2.2.2 JHINEFYIIIEE

BEHL XS 75 & FEE I AR T LA /D 3 & A T QL BT, o b E R R AL BRI TH A RE

F170, W B AN S T i
Ey=Sx (XV,xC) (11)

X (1) o, VORHRBAEE N A . B, SHOAMRET, Jbathi Bk e g A . W BR
5 200 il 40kg/hm? | JL T A HLAE At LB 5 4 30% , BRAE St pEsbs g 0. Wi 0 i BUAE D 60 A
12kg/hm?; C; Jp j FACKIA MG, HRAE P BRI W A Ge i 8t , TR RT3 M6 R 1450 oo/, ol R 5
IS 1500 Jo/t, SEALERAY M A% R 1 900 Jo/t, MRAELETRMITHR R, AN 46% , Wik 17%, H#ik
55% , WHEAR. . SEEMHENE 3 152 o/t 8823 Ju/t, 3455 1 Haik, THEE Thm® B
(IO SE AR -

E, =1hm’ x (60kg/hm’ x3. 15 Jt/kg +12kg/hm’ x 8. 82 Ji/kg) =294.84 J&/hm’

Thm® A )i AL IR BE A M (B H -

E,, =676.19 JG/hm’ +294. 84 J&/hm* =971. 03 J&/hm’

2.3 ®FKIREINEE

B LR F5 7K P52 BE F2 L8 HF G B K BB R L WRISORIIE T AE s b e 7 B 4 Ay b A% Tk S0 K A A
FHYS o R SEARE K B TR B KA QTR B i A /K VR R 37 T
2.3.1 iSRRI R

DA DX 355K B PR S b TR 5 KR o

W= (6-Z) xS=Gx (1-n) xS (12)

X (12) H, Wy REFKER (O; 6 A PBBEKE (mn/4E), BUE Kb 5t i 457 S Rk &
585mm; Z FP ¥kt (mm/4E) 5 o AR TR FAEYAEZE S & S SRR LG, S EC AV, BUE
0. 841 gE ik, 1A Thm® B A4 35K R R

W, =626mm/4F x (1-0.84) x1hm’ =936t
2.3.2 FKIEME

HF AL 75 K UE 0 (B AR K TR B A AS (TR e,

Ey =W, xCp, (13)

X (13) h, Ey WEBBERFDKIENAE (J0) s Wy MEFKEE (V) Cp KEER (Jo/t),
R P FELKORIV AR S (70 P8 P 2 s I B8, 285 DIAE AR A6 50, s 2015 AR AL 50 7K 5 R 25 5 1 o
6.48 yr/m’, RAAX (13) HHMFKEME . Jk, T Thm® HFb AR FEK TN E R -

Ey =936t x6.48 J&/m’ =6 065. 28 J&/hm’
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2.4 El:RIEINEE
Bt/ e L b, — T3l LA/ 3R i, 55— 5T ) LAGRSR AT b e ol i ol e 0 338
R . T AR AR TEN R . ik, B At 1 L ORAE DO REA A LA Ty . IR iiin e vb
WA E IR S (BRI HLAE) 3 A7 > o BRI R R T Sk e 7 DR AT S Bk ot 3 3 )y
T 5 2K B o
Eg=Eo+Ey +Ep +E, (14)
X (14) , Ey ot A3 0 ORI OHE; £y AR D TR M E ;g oA sl i islin
PV IBUE; By NHRBEEL S (O0) 5 Ey A APUTHIR A% o
2.4.1  HHRph R
Mt £ AR I B AT AU
W, =SxM (15)
KX (15) o, Wy bR TEEREE (O MOBBRE R (v (hm® - 45) ], AR RO
PR B AR R AR, R TR R A EOT (2 251 (hm? - 4F) 0
W, =1hm* x25 t/ (hm’ - 4F) =25t
2.4.2 A RPHHE
R HTH B AR DD SRR ok PR DA MBI 2 A 2 PR, RIVASA b2 - 3t B AR 2 4 T
B WA,
14
1m:7%
A (16) . WA Kb R BRI (hm®) 5 Wy M BFI A BRI (05 T 2 e
TR, BUER 1. 3g/em’ s LN EIOHHMER TP HIEEE (m), MRIEEAHI, BEHNO0.5 m',
E,=WAXC (17)
AR LR 7 P s B ARl , AR sl B 57 R L2 A, TR Bk o - SRR b S A A
{Eo Ey P> TR RMEEOE, Cy NP BAF-FINER, RIS AR 5 L AR 4
THESHEEE, B atTT 2015 EPEF 0 o 3.2 Jron/hm® . HEik, THEE Thm® B A s (2 1
fE -
E, =25 x10’kg/1.3 x 10°kg/m*/0. 5m x3. 2 Ji./m’ =123. 08 J£/hm’
2.4.3  JREME
MR ] 20ROV s s, — R MR R PR YD AT 24% PR T K L L, WA, X
FRITVEVD ELHEE B T K VI WA E KRR R R, R —E R LR TR R OCE R AL,
D3H 33% MR L 37% NI Z S BRI T KB | VLI 24% , RIVERAR AR VD W 10 28 5 A

(16)

fHo HBCR T TR TR e a Ve VIR B B A1
Ey =W, x24% x C,, (18)

ik, AT Thm® B s W B A -
Ey =25t x24% x6.48 Ji/t =38. 88 J&/hm’
2.4.4 [EERIINE
10 5 T 3 A0 3 AR s/ R S 2R rh ) RSSO H R b, A LS K ) (R B ot T 3
INE A B o
Ey = YR, xC; x Wy (19)
Ep =Wy, xTy xCy (20)
A (19) (20) h, R NEARMPI T FIFROCR SR (o/kg) s SR CAMIR, #EILa
THEPAHUR . AL B BN AHUR 15 3g/ks, R 0.9g/kg, HEO.8g/kg, #21g/kg ™5 Ty K
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MEALRA LT LL BN 22 15 C 3k BB A BUE A 211 S0/t 4Bk, 315 Thm® #fHb A [ -+ fR A0
NS

Eyp =25 000kg x (0.9 g/kg x 107 x3.15 Ji/kg +0. 8 g/kg x 10 * x 8. 82 Ji/kg +21 g/kg x 10" x3.46
Jt/kg) =2 063.78 55/hm’

E, =25 000kg x 15.3g/kg x 10 > x2 x0. 211 Jt/kg =161. 42 J&/hm’

Ey =123.08 +38.88 +2 063. 78 +161. 42 =2 387. 16 J&/hm’
2.5 EFYBRIEIATIEE

PEH A S RGN E Y BG I EEARAE YR . PR RN TS 2 (B kAT . X TR A S R Gk,
PIHH RN, S 2 A R0 e i PR i B i A2, AT R % i S MR Y
PSR S 51T B9 R W R RN S P S SR T R AU e S AN R AL B A

E.=E.+E, (21)
E, = iNPPj (C,P, +C,P, +CyP,) (22)
Ey =3M; (S,P.f, +S,P.f, +S,Pf.) (23)

Hrr, Ey AREHE SRV TG IRENE; E. WAEVES SEFOCRMBINNME; £, NEDETE
TR S C 85 j 28R A B S BB A 53 s C, o058 j 284™ i AR W B vh S i | 4
W s j R A b S A st P P,y P AN TR, B, ST M £ o 1%
PEHVE T BRI AE s M, S5 j 2y i I i S, N8R SR IR S AR A L S,
SRS AT R T B AN H s Sy N R S R R S AR A b ARIET A B
EVERAR . B FESOTR SR EIBCEAME, 43518 3.09% , 0.74% F13.28% , T IEPERA . B,
IR E > SRS N 0.09% | 0.08% H12.10% 5 fi fo. fi AR B, FIE LR R R, HAE
5509008, 0.01 F10.01% . $@IiH5 Thm® BEHbE 29 AR HE N -

E. =1hm® x4 829kg x (3.09% x3.15 Ji/kg +0.74% x 8.82 Ji/kg +3.28% x3.46 Ji/kg) +1 x
10°m”® x0.5m x 1.3 x 10°kg/m’ x (0.09% x0.08 x 3. 15 Ji./kg +0.08% x 0.01 x 8. 82 Ji./kg + 2. 10% x
0.01 x3.46 Ji/kg) =1333.24 +6 655.74 =7 988. 98 J&/hm’

3 SRS

3.1 dbRWEAHtAESNE

A Xt R A S ME AT EE 5, AT b A S E LR B0, 6T B A S R R
2.109 6 Jyoo/hm?, Forr, {8 55 008 8 35 0 A6 35 1) U
fE, b 7988.98 Ji/hm’, H ¥k & M 5% K W Ih g, M e
6 065. 28 0/hm’, AP T AESE 3 683.39 Jo/hm’, [+ ..

R

RAETRE R 2 387,16 Ju/hm® |, FARH E L K INRE, M 38%
{H% 971. 03 JC/hm’,
3.2 ABBMETHK

ZEAALETTT 1980 4F . 1995 4F . 2000 4F i1 2013 4F 8
oA ARBE , SHE A ST T B AR S E AR B O, 45 A o
K2, %1, 1980 ~2013 4F, #fHAk 25408 0 A 5 30 5 ) e mi?;ﬁ
A X I8 R X 78 7 6 A A a3, 1980 ~ 2013 4R, Hf 'ﬂ"'ﬁj’”ﬂ
Witk A5 M LI T 45. 64 {290, Hop, MR IE ’
THERR R, 351728 {006, HOk R w ke, BT RDRARRHLESHRARER

N PN

,A“-'k//ﬂé
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0510 20 ->1 0 510 20 ->1
[ = = = = |

km

05 1 20 i - #l
2 1980 £, 1995 ££, 2000 &, 2013 LRI ESNES %

®1 ARHHBESHETK

0 B st A1 AT LIRS KR il £ PR AT GEaZL B

(7 hm?*) Uie (o) ThE (f2oo)  ThhE (f2oo)  ThEE (f4on)  DEERIIRE (f4I0) (f25t)
1980 58.085 8 21.40 5. 64 35.23 13.87 46. 40 122. 54
1995 44.687 8 16.46 4.34 27.10 10. 67 35.70 94.27
2000 48.689 7 17.93 4.73 29.53 11.62 38.90 102.72

2013 36.452 6 13.43 3.54 22.11 8.70 29.12 76. 90
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i 13,12 4278, IR ShREN A 7. 97 40T, [ L RICDIRENA> 5. 17 47T, H ik hEE g/ 2. 1
5t

3.3 HXEHMESNETK x2 LAFEHERHMESHETK f¢.ot
222 & IXHE A BB A0S X 198048 1995 4F 2000 4F 2013 4F  Asfk¥iid  AsfLidl (%)
TREBL, 1980 ~ 2013 4, & X Bkl #iH 6.01 3.22 3.28 0.11 -5.9 -98.17
SMEE R T U SR TR, 5 a 3.56 1.73 1.59 0.54 -3.02 -84.83
1980 ~ 1995 4F . Wi IE AR, MaE ARl 032 0.0071 0.0035 0.0034 —0.32 -98.94
o o
BRI, v, EA L Al Bl Bl 1220 10.92 10.39 7.54 -4.66 -38.20
WUCHIBRME SR T . 0 s ;s ;o1 ose  am
WE, 11k, @M BP0 K% W g 1sss a0 1422 10.40 -5.48 -34.51
F.OFA . BaMIEREXPBAES s 1026 724 784 463 -5.63 -54.87
MrE AR 2 1980 ~ 1995 4F &K, 1995 ~ k¢ 17.67 1525  16.23  11.66 -6.01 -34.01
2000 4E3 A0, 2000 ~ 2013 4= ¥ nmks W 6.69 4.28 6. 12 4.73 -1.96 -29.30
i%no %[Xﬁﬁ‘jif%, }J\ 1980 Qg@] 2013 A 7.37 6.16 6. 46 6. 05 -1.32 -17.91
AR RO IX B M AR S 1R 0 B B 11.10 6.27 9.51 8.95 -2.15 -19.37

N . N ik 11.33 8.49 9.75 9.61 -1.72 —-15.18
£, WHT 6.01 1278, K EEHK, —2X

WD 5.9425T, ESFIXFIR XA T 5. 63 {2I0H15. 48 1278, A s ils b g B, {0k 0.32
f¢75, 11K T 0.73 4270, M eBiiTaa, s/ He il i m i ok A Sl X, 1551 98.949% , H R
SRR X, 9 H R 98.17% , HE PR A D EL B R A, R 15.18% , AR IX N 17.91% , % = XN
19.37% o 45X BBk AR AR AT RE AR 16, 45 X B8 F2 W A IR D Re s fe i, LR R W 3R /K IR 1)
REA AR TIRE, [ - OR AR D) BE A AL PR 55 D) AR D B B I

4 HiR5ER

4.1 itie

RSB EIAREE T T Fh B2 M LR PR B I R R Rt B, AE4EORE, ol
TR AU TR I R R TE TR, B 25 00 (A B 1 300 [ 38 5 2 2 B L 0 L
b, SRR R T A RS, PPN RE . SRS , BRSO AR B A &
AR DR a5 AR B £ U A R BT RSP AL SO O SBRAOL , WE T AL
Bl 5 SRS AR KA R RIS 7o BFSEX T Se B L S O AR i . MW )
Fo A1 DX S M A 5 EL A3 A 0T T B S AR LI — A% HEML 25 D A (R 5007 AT IR A5
HESIE L 2 DR O (A0 5 (LML JOIR B S T
4.2 &

VSCAERAL ST B MO E A5 (FLHEA TS SCROHERI b, AL AT B SCRRASOL T T AL SO B 500
2, AERT AR RIZ TG 1 A5 (BB R B O 1, AL ST 4 391 MR FHBLR FE K6, ST T A )
SERAE ST MM A A O (BRSPS S DA B, 523 T RTE AT T Bk 5
MRS, AETARTA S TIRE , SR T BRI AU BV EIRBETRE T, 1 T ik ol
RGN FEPIR A s 2R HARAEDDAES , HHFE T TR W WA I ) (. AR 4T
T T RSIRERM EZR. R, BFIESR T ELAT e & OO ST 111 225 I S A T, %
S DI R AT T

BFIE 5B, 1980 ~2013 4%, BEHBAE UM IE B X B C IR EHTIA G, FLAS BCHRMZE 25 A0 T 2 3
T WL TR, 3 R LRI 30 4EAIRTITY R A TR MO BRHE , BEA A T B L
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i AL EUT 1980 ~2013 AF AR AR S EREAR, 72 2000 4FRT, w1 FALRt AT 7o L SFE s, 1
T ER M, L 1997 ~2000 AFHHA S EA BTt TS IXFE, Bk A 2540 e 0 5 e 1) DX ek
FEFEIBHXAIR S . WL BRI, W4y % SE RS AR AR X A S E A, Ko
AN BIARRAL, BERHAL ST 30 AR5k T2 A BN Y e T st i AR pg i iP5 X, SR &, bt
BRI A S U ER AR, BAEZS ] ARSI, JUst e — A s g Ok dr, 48w fk A 8o,
IR AL SR 22 D RER
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EVALUATION AND SPATIO - TEMPORAL ANALYSIS OF ECOLOGICAL
VALUE OF CULTIVATED LAND IN BEILJING *

Tang Xiumei'”*’  Pan Yuchun'’** Liu Yu'*”’
(1. Beijing Research Center for Information Technology in Agriculture, Beijing Academy of Agriculture and
Forestry Sciences, Beijing 100097, China;
2. National Engineering Research Center for Information Technology in Agriculture, Beijing 100097, China;

3. Key Laboratory of Agri — informatics, Ministry of Agriculture, Beijing 100097, China)

Abstract Cultivated land resource is an important resource for human survival and development, which under-
takes the function of ensuring food security and social stability. The value evaluation of cultivated land resources
has important practical significance and a theoretical basis for the protection of cultivated land. The purpose of this
paper was to reasonably estimate the ecological value of cultivated land in Beijing, analyze the difference and
change rule of regional ecological value, and lay the foundation for the protection and multi — functional utilization
of cultivated land in the region. Based on the data of cultivated land use in Beijing city, combined with the princi-
ple and methods of ecological economics, the ecological function were determined of cultivated land including gas
regulation, environment purification, water conservation, soil conservation and nutrient cycling function, and then
the evaluation function models of each function were established using shadow engineering method, opportunity cost
method and opportunity cost method and others. The ecological value of cultivated land was evaluated and the spa-
tial distribution situation was analyzed in Beijing city in 1980, 1995, 2000 and 2013 of the current land use map.
The results showed that, the ecological value of cultivated land decreased gradually from the outer zone to the center
from 1980 to 2013, the total value of ecological land was reduced from 12 254 million yuan in 1980 to 9 427 million
yuan in 1995, then increased to 10 272 million yuan in 2000, and reduced to 7 690 million yuan in 2013. The ec-
ological value in the district showed a significant downward trend, the change of cultivated land ecological value of
different counties was different. The results can provided a foundation for the regional cultivated land protection and
multi — function utilization, and a reference for the development of the ecological compensation policy and the deter-
mination of the ecological compensation standard.

Keywords cultivated land; ecological value; evaluation; Beijing; spatio — temporal analysis



