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AR E T ET R E SHMEFRER
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H 5 Ao T BB A SAMEIH] . HRBRNTHEEREA T2 EL, ALMEA T ERR Z* Xiad
TARABRRA S EGHETRBAP], ATAEASIMELIAELR, WRETABZETRABRETHAES
ZAEAL FHE AR R R B R T & TR s MR e Rt £ S AMEARE, BAEAPALLE
MG E AT RER AR EREAW: HBTRBEIRE FLGERBHAMEATEIULTEE X 218~689
/5o F R AT EFRIBE ARAL GG RF £ B AMEARE T LA R RE B A H AP @ AR, R A4
AL, EARIER P 89 A KB TNLARKAATRT, FAL RGET RER B4R, FHEIRE FL
M A SAMEITE, EEFIATERBORGATRT, TR 10%08 2Bty AY KBCRE
STEGFLT, THRARFHIERTRERE 67 ZH K/ w; EMBFTEATRGHFILT, &9%5H
PRBOR SR #09 A AT H 4

KR FVHAS HTARER ASAMEARE EERA BT

hESAS: F323.6; F7246  akbriRRg: A
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Y gl%

SERIT ) OREASK, SR P2 Udat “aokiE igteiil” , 58 7SS AR PRI
(IR ZE AR ECIOR VA SR SEBE “TRORR b R, BAT AR SO SR AR L B

ARSI FAS BRI E S E ST AR TR X T AGERIA E S R OSRRAR RN RIS ('S 2021YFC320
0505) FIEZKHARIELESHFIE “WEREd T K —RE—REEN RGP (h'S: 42301321 BISCRF. KR
LR SRR A SR RSB N, SR E . ASCEINEE: o,

B (ALK LR S LERILEEE) ,  (GHFHR) 2013 4E 1 H 17 H 10 .
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. 2016 4, JEARMASETHRIE R (RESIATHRAVEMBHRI RS 2)  (BURRIRR Gl
FEY D WELRAEH N KR . EEJRISRX . ASIBLX ST RN 2023 4Erps “—
SR EUEEE, EABHBABHEERIEY . GRATTR) FPRRRIE I, DI BRI B R O
SEHTRI N T, R BRI R A,  “UERAN #h2D. BAKN” AREsepiA:
D GATGN R fEIEX — FR 5 el BRI 5 A S AR BRI OGS T E

PRBHECR R — PR R A SAMEBORE, ENATRE 1T Z B AESAMALE ERR B3R
BRGNS, MR R R R A S RGUIRS N B 1. AATFFBON TR %5 A i
KAEM—FEIILE] (Wunder, 2015) o HPR b, —SEZIRFIRE 7ARBHESEMEDIH . Fl:
HARAE 1971 4 T RHARFIHTR], FREJOKFE =2 R0 iF @ (Fujioka etal., 2001) ; 3EHE
£ 1986 SFIFURSEREAHI ORI H T2 5 B SK HRMIIPHE (Hellerstein, 2017) 5 WKEIFE
1988—2008 4F-FF & 1 FL AT B , ik R#Hs AR = i R F) J HA 74 AR (Ustaoglu and Collier,
2018) o SRT, R ZHEF I ESHMEBCE B IREr B R HR TR, 2REER %
FEENAEOK FIRE T, Rl K BRIR R TT T G AL .

H 2014 452, 1 ERZEHARHIECRER AL HL R KR X AR, O E 2L N /KR
CRATRI — . ZBORESRIER FAGHERIX S “—Z M. —Z=mFR" , FHEHR 500 7o/ BT
AMEBREERT IR A/ N MR TR AR P EAT AN, 5 A TR R R, D K&, DL
S KRR A bR s R T I EARHFBCI et R /KRR B AR T — 52 5Tk (Deng et al., 2021),
R T IR 1) SR A AN B R AT (R BN, $ B St (1A SR TR A BURF I 2R
SRS A A 7]

SN AR S A MR S IR A R AN AT R R AR 22, o — AN SR R B2 AR A M A
HERIHE . ith, BN A3 SRR A S A MER R TATT.  BEAME B ME I BB A SRS
BARWBNFE, 1 E Z R UARBHMEAE T AR A 2 b (g, 2016) o (RZ7F#
WO JETH ERIFTE 7 3T AR A AN AR P AR S AN R R B R B MEbrf ™= A2 (1) (Tsik and
Yang, 2004; Suteretal., 2008) o {EZEMZIM, PAEEMABHRT T (conservation reserve program,
TATFR CRP) J9fgil, S AR MR - b M (A AR P2 2 AR S Ak, PEANR] XSO f— 2R ALt
SEAN R R MEEA, I, SERRHAT AR E S HMERR RN Z 40 (Monger et al., 2018; Lim and
Wachenheim, 2022) . 534, RS RRBHMEECER N LA AR IR IR R 8 22 A A A A M

VB, (RS MR ST BRI R SAT BRI BB R 5 5 SR A1) 5 https:/www.moa.gov.cn/nybgb/
2016/diqiqi/201711/420171128 5921712.html.

B0, (htrb ST 2023 SEATTHIEE SRR E A TAEEIL) 5 https/www.gov.cn/zhengee/2023-02/13/
content_5741370.htm?dzb=true&eqid=92f924f00000d83000000046481 79¢a.

OB, QLB NRBUGFETES GbEH T KBRG ARSI (2014 4E1) ) [K3EA1) , https:/www.hebei.
gov.cn/hbszfixgk/6806024/6807473/6807180/6812533/6812854/6823659/index html.
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FrifE (Biffietal., 2021) .

PP E S ARBAMERAE I REA SCR T, S8R SR E VPSS — X R P 2 5k
MHESEMEBURISZ AR, TR AHMETRER SR 8 (%%, 2018; Zuoetal., 2020) .
A2EHVN, IEIMEFHERIC, TRESTMR P AE T K PRI S 5 A SAMEECR IR, AR T
TR PR (G245, 2018) o MR 22848 B IE FOR AR AMEE X 389 350 S o
MR L (EREESE, 2017; BPHEFTKEET, 2018) o BIRGE—MIABHMEbRERE IS G RRIRPCE
PATHUAR, (AEAHBRAFRIXIEARSOOc M TR, TR R ., PB4~ BKCP R
IKHERFRE TN Z R (GTRT5, 2018; MIFkEE, 2019; Dengetal., 2021) o IXUEZEFHERER

SRR 2 S ARBHBCR I 2 ARV E BR8-S BUN R DR FAMERR AT AR 2 7 (Ma et al.,
2012; WangandLi, 2018) . PFlth, i@ GEIABHAMERERRES “— )] B0k, RS H AR
M ASRTEERR I XIRZE R EHZRAME . IXMITERE R AL GRS, &
RMSAEE (E55E, 2016) o SR, EAEMBIAASEMEARIEZE b 7 TR SRR > o

BN AN SCHRA, ST RBIE A S AMEARE RIS 20 M AR TR I AT IR (ERERRAE, 2022),
IRZWTAE Tl ANE (KEESE, 2019; KA, 20190 , (HIZEMELAT = A PN K
A, HIEHHLERMIL (Salas-Garita and Solifio, 2019) . A2E&IEH, HAESRGRSMERINE &
VERESAMERHE IR BIR, AEE A A ZSAMEN RIS ER (Liuetal, 2018) o AT, £
TEAHIG S RGURS IR, REHWT TR S EAREI H RTINS B AC, JFEET
AR EFOTR BN T RIS A S RARS TR EE, AN T EZ 5 H
BN, A RO ARG X IR A SRS 5 A5 aE, AR ARt 2sAR At (Zhang and Ren, 2021;
Martinsen etal., 2019) .

ETUL IR, ASCEZ R DL NN — R e T X o A AR A M bttt
ITHRAL, PR AR S R KR IR G ? —RAEBUN I BUR &2 50N, Wit
ZE A A RS AMER R R 2 T PEACB B 18 AR A T R 2

5O SCERELG, ASCHAPRTTRFEEEAG DL R = AN TH: 58, ARHORIT A Y R EE
T, LARRE R AR A ™ B A o . XA DR Bl T 2 T O X2 X A B
PERRETT R I SIUERT IS, ASHIEE 1 B REE AU R PRt SR SR & e R 22, IR
JE BRI ERSAMERRAEEAT ISR, FE HIRNIHT XIS A I ARB R ME bR A ol A
PRI R K FR A o IXAE— B R RORAN T I BT BB SR M2 DXy S 22 e 1 25 PR D
A .

HIK, AR R4S RGBS MEPREAW LSS A EFI R R A AR S A MR T
B, FEARIEARFIBOR I AT, HilE Xz SRR RSt ME R . ASCLVAES RGIRS
TEVFARERY,  SINGTEAR T, THRABEE e KRB ATNME, DA E A AT
ASAMERRHER D ERRME, R ARBE N A E A AR AR S AMEARHE R BRR N R 455
X—X[a], ASCHE— B R A BIE LN, e X802 S AR RS MR .
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a, AT AESZGTEM, TSI A IR R AT KR AR T, il
MOKBEISAE PRI BRI LA o P2 BRLRE RN AL S AR A A ARG M Tk as, AT IRANEIL
A SCREAR BB A ROR BRI E . IBTBG  h EIEAE AR X IR B AT HH e /R B
HIEER AT Y, REXER M AR, ABHESHMEECRIEAME R, AMEIEHE . MR G
BT AEETTHAAEZESR (MOCRAE, 2018) , (HIXLEECRIEHOHIIIAIREML Bk, ASCHrEE
Aok RO gt itk [ P AN A A A MR B AR

—. Bt

(=) RHESAMERE RN A E

A SAMEARHEIN R S AMERT FEROAE R SR F— O s B RGUIRSS B mT LAE
NAEBAMESRHEREEE EFR, TN BA N A SAMERRHEREEE TR (Farley and Costanza, 2010;
FIARIER, 20100 o XARISCAE RS HMAMACT . WRBRA S M BARSEEE, A&<
RASRGIRS IR, S TN KECR R R EIEZGE N, DR A G N B H AR,
WFARLER S B SRR, ARBHE AR B AE IS s AT RS AR A M B e Rz /DR
A RBERTR AL A e BT UL, ARBHAE S AMEbRE 2 D ERAM T S SR 1k,
AR HMERIRARAE RO A RIS AS . ERAESAMERRHE N T A, KPP UAEES S
RBHECR. CBHEMRRITRERSIE, 2017) o 5346, RUEAR T IAHEE I T REREE AMahmitEsR my g5, (H
PHHAMEFREA RS RBFBCR ST N AES R GRS — iR fE. WERAESIMERRMER T
EBRGIRS I E, SIERATIBIIEE (224, 2016) o FL, ARBHAESAMEFRIERA T4
LA SR P A S RGOS I 18], XA R AR GRS, ARG
G5 SRSEXUT A AT R B ikl 20 (HIgkaE, 2018) -

ATV ES M RER S VG . — 710, ASCRAIWL S AL E R ES MRS
HERERARAEL, BRI 2 A TR BT SR A A D i 2 22, T Rt A4
RIS 5 BRAZ 22 55— T71H, ASCRIEHH LS R GRS I E I A A SR ME R HE R iR i
(BN, 20165 RUFSE, 2018) o HIERSHARPHAESHMABORZ)E, ERBHMER EAFR
W/ — R AR AR R, B ERSAMEECR AT eI R A - R AR S5 B E e

P, B N KBERHT KR, TS — 2 AU R K HCRACR . BRI, ASCREE A R GRS 1
M SONHE N KRBT, THEBHIH KR E 5K I R, DU RIWSEIZ
LA S R GRS T B s A MEbR . AT, ARHFBCR A& BEAMEARHE R IZ A T A S5 8

2016 4 (RRESATHIFAEARIRIERR SO R ENRUVE, -RETER MR SATH AR IR S, RAX
R FKRSHX . SRR AVERIRIX, SRR e e BRI AR S GRS
IHBRTENRARE SATHHES VAR 5 5 7 AN |, https:/Awvww.moa.gov.cn/nybgh/2016/diqiqi/201711/201711
28 5921712.html,
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re R 1A

(2 ETHLEFER UM ESIMERRE

MIRFZET AR AR DE, W TOKBRIRAA A RSN, i TR bR NGRS 532
Bt SR AR R SN, = AN R SMRVERIAAEAE S B I LU UG B, BRIk, AR
HUREDRF SN “ PR, A AR N AR S AR A, TS e B M 2 AR R KT
(Varian, 1994; Zhangetal., 2007) -

ASCHIES LT E RN “Faih %7 A A, PRSI SR AE O H s, A
R KA RN LA BHRICE . At BB A S 5T BUS R SRRk E . 5
REBRATME A A AN, At R KRR S EM A ARSI
HARI—EB5y, HEMERA AR ARBR T S A AR EE ¢y (5,X) 5 s BRIV &, pg
FEA AT, x M KRR AR R X TR KRR I R S KBRS, M KA R ) Rl
BEUH ey (v, x) FR,  r RFRIIH T KR, BT I A R KRER R /K& x .

AP BV P b et B KA I R AT AR IR

Max pos —cg(s, x) (1

FERH AR A SRR LT AT :

Max —c,(7,x)
st. r+x=X (2

(2 b X FoRH FoRAER A58 SUSRTOM 3.
RPN RN A, A IR R SR RO -
Max pgs —cs(s,x)—ci(r,x) (3)
ZARAC LR A% B H RO
L=ps—ci(s,x)—c,(r,x)+k(r+x-X) (4)
(4 i x FORFHELRIHAR I H T HABRF S5 LG 43
FHI,  SEAR B H BB — B R AFHERS ORI SR 2620 2«

oL _Acg(s,x)
o 0TI 5)
8_L:0:>k:AcR(r ,X)
or Ar (6
6_L:O:>k: ACS(S 2 )+ ACR(r » X )
ox Ax Ax 2

(5) ~ (D Rz s7 |, X A DRIFRIE R M KHERH K BRI A K A7 R
Hofis FARFS & LSO A—8. (6 b BEEES/KZEPRRM SRR, « RonE
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OREE 1 B NP AR AP RO o SX i B e AR I 1 AR A7 K RIS 0%, R DL S Bl 70
AR, B IR RO RS TEAERT 1 ST K SR TSRS #S (Williams etal., 2017) .
G B, w AR SAMERRAEN il (7D FORBHER 1 B R A P RER S R 112
BrAMERIAS o

oz (6) =R (7 A, A5

Acy(r',x")  Acy(s',x) Acy(r,x")
A A Ax (8)

(8) A, BFFSENEUNHA—E. (8 KT SCh: A IB RS AME IR 5
rfERT, A RGE P AR AN S T HAABRI MBI . EXFRE T, SR EHF IR
BB AR 1 St FoK DU 225 Eac A RaRaE, IR AL e MIA 2ih BB RS -

(=) #ziESR

WRYE_ESCoHT, ASCENLA B R T ARG, SRt RUSAN R RS e AR A
AAMERRAE . A SCEATR FELL QP 1 Fime

1 W5HESE
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o, ASCHIAEIATEE— ABHMERRE S, ST B AR AR A 2 (At S AT I g
IKREBHDKE, DA . LR, ASCEUAE A AR A AMEARIE S, SR AR
P A= PR SR AN SRR R BSR FR, IR S L. SRR, AT DS BIBOR UL
o5 MRBHESAMEMBAREA R . FHK, ASTZEAFRMEARE N SCit AR RBER I B MY
B, I ABHECR T RE SR E S RGEMETT G . T, ASCHiE 22 Ak H s S R RS+
PRI A S AMERRE, DU S8 B iy B AR A A M USRS, SRR A MU (1
A BRI .

=\ WIRFEFEIERIR

(—) EBEFER

ASCESL PSR A At i KON T Hbm . DIt /KBRS B AR A ) A5 4
DA, AR H AR e U S A A A A A it RIS, A AL AR RS2 21
TIRBERIAR 22 4255 — RILTHORAFRIER B o, st R/R HCR PRI 3 2l AL 7K
PATTRER I K S K AR R AL

FERR, AT ISR ) HARRR B AR LA EPIREA H AR BT DU R 22
R

Max NBF = 125 Y[, xyield, x4, —ct, x A, ;~CR, ;= AxAd,| (9

=l

(9) s NBF RS AP A=t ) 5 | Fon =i, i=1, 2, -,
15; j FRsEVFNS, j=m REREMEK, j=hRELXNE-—EFFTK, j=0 REZFHEY G
WAEMEYD  j = g IRKFEE:  p,, FadK=itiks O/ T30 5 yield, , FonfEsr (F
/AW 5 A VR TR CABD 5 ct,  IVEVIEAIIAR A S BNRAS,  BAREATR T
. AN THRZGHIBANERA G/ ABD 5 CR,  Fm PR FAGEREA GO 5 4 Fon T
KIS Gu/S27K) , 252 1 SR RKFTP A RAPRAS s Ad, Fom i
HrGH SRR R (GLT7K) o (BRI BT, A ERITRikg B Hae+, BB 0;
MEBERRATE 5o, BALEARYE Ad, BT HXTRIE) A G —E RN B breig. 1K
IS Tk A, S TKBIRZSNE, A, x Ad, FoRH P KRB AL O .
I,  NBF RREA A AE P RIS R IR 2 A BN AR . bR KBRS A AT 7K G I A J5 15
B o

NI, AR REH B S KR MR MARIRIR S . ST RRACHEERN, £k 2 2N R
TR 20 B, ASURBE fEFUKERFAVERIREILT, 2T FUIsCh it~ /K R S5 A T b R K
K&
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BTN AKRERRA) A
CR ;= pex ExH,x B, xn,xWG, ;x 4, , (10D

(100 e pe FIRFTRKBEBEM Go/ TR, RHIBOH KR P SLbRS M RAs; E /2
TRCL—REIRERAS 1 SPARKIRTH 1 ORPrfiaeR: [T L/ (G772K < K) 1 (Wangetal., 2012) 5
H, Fom PRSP EAGAIE CK) 5 B 30s i IKEEBIARIELG]; 7, o i A e i A4
SARIEDSIERIALZ L, USSR S A RGeSt WG, FonEl) j T s
TRV /K R LR/ AW 5 HAFFS & XS (9 b —E.

HARAFFIFOIEHARELIR, BEMIEARZIH ., SR IARZRAABE AR A A, oK ELR]
LLRIR A
iZWGi,iji,jxni<GWA (1D

il
(11 Xrh: GWA ForiisAol S 4K T REBE K& GLI7K) , HAbRT S5 X5 (9
A A0 b —3. 1EVR R K EAEI RO S K F T REREES 7 K&
BRI AT LIRS A :
<
; Ai,j = Ai,crop a2
(12) . Z A, ; TN TIEEZA DRI AN CABD 5 4, Fon TR S
J

1,crop

AR (R .
HEATHARZIA AT AR N
A, +2x 4, + A4, + 4, S 4

1,total

(13) Soft: A, For TR TR MRRATIR: 4, B0 TR NERRHER, bk
AR TOKKEREAR, R, AETHRUS IR AR DL 2 RSBl 4, R TS
FIFEFTIAY: A, Fon THURGER ARG 4, ,,, TR TRSSIRIEY SRR ik 24

(13)

i,total

VIR SRR AR R, N 25T Tt b A AR A EN SR AT A
WHHIARZT A AT AR A

A1,/ 4, ,,, =001 (14

(4> A Af, Fon FRIBERBIERL, 4, Fon TR (ABD o 2019 4FE#E
THSARBHHIR 200 J3ET, KL ARSI 1%, ik, ASCEBR S PRSI 1%

THREBBIR 1%,  LLscE SRR 2% sk K AT AR

CHEATRIR A A B SRR T S A TS
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(D) BERIERRE

FERIIEARL R b, AU RA X2 A AR MERRHE,  IFRUEBEAMEbRiE Ntk
AR A A R AT R 7K e REEG R R oA . SRUIBAAEL, DU RS R AR
frichs, HIRMIARRRAE SN ST TN, DU SRR, IR IRA ™ 25t
filo XA BARIESLANT . Horh, FRESSHIZRT AR

A./4,=02 (15)

(B)ﬁ¢:A:%ﬁ%ﬁ%@%%ﬁﬁﬁ(ﬁﬁ);AJ%§X549ﬂﬁ¢m@o§%Eﬁﬁ
4T (Pourmohamad etal., 2019) , AW ERRLNEZIMGHANEY) (j=m, o0, g ) MK
FITAR SN AMIE T A A TIAR ) 20%. ASCRGEIX— LU, PARRER AT RESR I S KHERE, I
INGIE 2 S e e i L

FRE LR IR

0.7<4,/4,=<I1 (16

(16) s A7, RIS NZERIER (AT ¢ A4, 085 (13) Kb, HHT
FERW], ACTTHoKIX 7 TR R 65% (R, 20160 o NERUEY RARBHIAR R I AR
g, B RAELHON ISR NRFTH AR T A e, A/ DR IR AMIG TR R E AR
(%1 70%.

MHBIARZTHR AT AR A

DA, <A an
A7) R Y A, AP A (AT > 47 S E e
J j

FRZHT (AW o BB SRS SZEE I, RS T EEA B SR IR R 1
EEHEVI EH BT,
VEBE K SR T AN
Ad, = wa] =1, x> WG, x4, (18)
j

(18) rh: wa, A FREBFRERSHKE G5 « s EE (9 X Ao
X —H.
H KR H bRl AR

15 15
D Ad, =0.02x)_ B xwa, (19
i=1 i=1
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15
(19) K Y- Ad, ForAERE R AR I TOKERR 7K « B s s a0

i=1
A U8 A WHIBCRIBUHER H bR 4 DY R R 3.6 123007k o ARSI 2019
RIS K B —Fabnfr S L], A b /KR K& 2%, R,
LA E St K RS BN K5 T B RCR A b, DUPRIEEOLAC IR Bt T2
S TR HSRACR
AL H AT IR
NBF, = rev 20

(20> 3\rh: NBF, FoRr THIBIALAE P3G G0 5 rev FORFENIEONERTIRISAR - AR
WFIN G) o AZZTRERA A A P SRS RK T3S TR Aol I TRII00
MWMBFAMZbRHEEA T L TR 2R AN S -

WHHIARZT A AT AR A

001< Af; /A, <1; Af, =4, -4, QD

,crop

QD Krh: Af, Fos FRSSEAHm, AZ o FORTIIREEIN NI (A0 5 JE
g E XS (13) A (14) U AU S TR AR B AR 5 HAF AR 0 ok T2
SHRBIEL] 1%, DLUHASIIER A AR MR N BB R A RIS o

AR BB 250 (general algebraic modelling system, #FK GAMS) #/4-+ ) CONOPT
RAGEIIRAT R . FTBHULGR, ASCSEAF BIBCRIUIE 5T & FIRseg i /K R
Z5rE, B iR E S ME R HE R R e, TR AT

bm, = A, xAd, | 4f, (22)
(22) Az bm, FoRPHH SRR E O/~ 5 HAMFF5E XS ) 5 QD

A

(=) BRKiR

ASCHFEIX I AR L X R, 12t bt R Wb, v, iR, RS,
I 8 M8 (X 1) o Mot JERUMIRERESE A @ TR iatta: b WiiaAnl R 3 AME1ER
H A TR AR |5 S TR L3 TN 91%- 38%A11 20% (R4, 2019) 5 V. WAL T H
AN AT UGN o A2 ) RUBE R AR SR, ARG BRI 15 =21
TIIBAE N TR, UL 2019 SENFEIACEG . AR OREE A S BE0% TSI S AN [R] X3 2R B UR
FUNV R 2 5, AR At F IS 32 2 =N 4 e

e TR EdE . ZEdENEE BRI HE T (global land cover, HiFK GLC) g+ 42

© SR R B T S 2 TS
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I GIS ¥, FASRHSE 15 A THUSIR EVS BT R RS . 4k, RS
WS (2021) (BTSRRI 27 A EBHATEIX, JEA4HIURE & THRSUEM, DA
ISR LI HeE (R D

*1 SR 15 N=R TR B %
G’ TR FEWPATHIX Rl
A M EHL Hib
1 JE=3nhX BT 17 60 17 6
2 FGETIHH K EEIX [|] RO 37 23 31 9
3 FKE T K 2L WPNT . T KET 50 12 27 11
4 e STIN O YNE ¥R ==t 57 12 6 25
5 B[ AT O JEITT. YT 68 0 4 28
6 KINLIX Jexri 25 36 27 12
7 RIBEPE )5 TRET 71 0 3 26
8 KA AP T 63 2 7 28
9 TALIX HEET 3] 34 42 14 10
10 IS FAS 2R T W 84 0 2 14
11 FAWPIR HRERTT ., AT, #/KTT. AR 77 0 2 21
12 TERZ ] BN TR Ve 82 0 2 16
13 ALK AT KA 38 45 10 7
14 T ER ZPHTT. BUBETT. B2 Th. WP 79 0 3 18
15 BRATLLIX AT 14 48 33 5

R RAGTRE. ZHE N T IREEE, RE RO EAOVBERDETH L 2019 SEEE
TR R R S A . AR = 1 15 S FRIEIIL e T ATIUX, IR 5 ZRENL
SRR T 588 FUREAR P I ERHAE . AHEFC R A PR A P R AR L R A A E T P K B
ASVEFNEA (WFERT R WL 573070 ARG BERUKT . MR AGRER ™ AR
JEERVSE FEAN TR KRR 7 207 (K EIRTET AR LU 9155 R

SEERGUEEE. EHFIH 2019 4 GRRBUKBIEARD) ©.  (BERM SRR RN 4
2019) « BAEGUHFEENKTHRAREEATIESE, WA TR T SUTEUIX A A AR b . A

VORISR IR 15 A= I ER X EPR ) GREATRIR 1 2 25 JT =20 SR (2002 4E) ), http:/
www.geodata.cn/data/datadetails. html?dataguid=181819735822030; 15 N=2FFHk-HHRIFEdER H 2 SEdR RS T4,
http://data starcloud pel.ac.cn/s

CASORRA P A, AT BRI AR TR (ERRETRRRIE TR « &N, GUr Y
TEAHRMEYD R, Hob, SEEdsikey b, A28, KA. S, T, A, H2 RS RmEEE.
AR KIERENE T R K RE A R A ERERI R T .

YRR GERRRISK R TR AR 2019 4E) |, http:/www.hwee.gov.cnvhwee/static/szygb/gongbao2019/index html.

- 152 -



PIREE N ZE T PR A A B R v 1 22 T ARAL BF

VERIER =R RCHERRTIAR 5 LU, THEAS R B AabR 1 P IE 2 A E ARG RR B . X H
(Rit, R FH VAL RIS X SR p Uit Z T R RS A AR VBN P BRI FH K AT
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K 4 R T BRI IS St g5 SR S HE AR ZE RAH LU AR EE, st 1= AR
PRBAMEARE TS 3 LA B KA G Ol IRAURBIAMEARHE S, AR 4 28 ZERAEYI I S IR AT T AR
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Spatial Optimization of Seasonal Fallow Ecological Compensation
Standards at the Basin Scale: A Case Study of the Haihe River Basin

WANG Xialin  WANG Zhuanlin  WANG Jinxia YAN Tingting HUANG Kaixing

Abstract: Seasonal fallow is an important mean for the comprehensive management of groundwater. It is of great significance to
explore the regionally differentiated fallow ecological compensation standards for formulating and improving the ecological
compensation mechanism, thus ensuring the long-term sustainability of the policy. This paper takes the Haihe River Basin as an
example, which is both the main grain production area and the most severe groundwater overdraft region in China. Based on the
theoretical framework of ecological compensation, we construct an ecological-economic model at the spatial scale of 15 sub-basins
in the Haihe River Basin. We then use the model to optimize the fallow ecological compensation standards in each sub-basin under
different policy scenarios and to simulate the changes in cropping structure and the effects on groundwater extraction. The results
are as follows. (1) The value range of regionally differentiated fallow ecological compensation standards in the Haihe River Basin is
218-689 yuan/mu. (2) The implementation of fallow ecological compensation standards based on spatial optimization of each
sub-basin can incentivize farmers to reduce the planting areas of winter wheat, adjust cropping structure, and achieve greater
groundwater conservation goals without compromising the cultivation income. (3) The implementation of regionally differentiated
fallow ecological compensation standards can reduce public financial expenditure by 10% while maintaining the effects of the
current policy; in the case of expanding the policy coverage, it can increase the average additional groundwater conservation by
67m’/mu in the basin. Therefore, under the condition of limited financial budget, the regionally differentiated fallow ecological
compensation standards can ensure the effectiveness and sustainability of policy implementation.

Keywords: Seasonal Fallow; Groundwater Overdraft; Ecological Compensation Standards; Spatial Optimization; Haihe River Basin
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