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W RINE L iy CGRJ7), F A SIS DRE M (AN AR b AMEbR v i H i
FALTEERITRE BE, WFTEARR R o

HARBUE B MR AR JEILE (CDM) ZJ5, BRI H A= A5 R Ge 55 D RE ik
—REBIATTHIGZ ) 7, 25 R PRGN BBE s . AR A SRR I ik
P37, Bl AL H AT E I S B R R, XA H R R AN
Tl AAMEBRUE R 5E o B — 8 MBS R T 4R E  DRHOA SCEE TR LA, Ktk
ICOHME S ML AT &, M B R B A MR ERC R, IR HTE M p L R
T —— BRI T SRR, DU [ 5 DX DS b ) B S 5 R AR A MR 1
RS2, [l XA R K S A 4

1 WSS IR B DL B Bt U

1.1 R XIRHHELR

LR TR AL TR 4 22 FE LIS BT (109°12'127 ~ 109°2212"E, 36°41'24" ~ 36°
46'12"N), TEBRIL 8 4 5 i b 78 A X B A SRS AR, sl Bt o 2 AR . M
e, WAL 50.64 km?’s i25, MBI RAVIHC. DR SR SRS ZU 1Y
+ 5, XA RGR A KRR A ATMEENEE . VR R A R,
FERERE . KRR LR ST T AR N BB BFAAR () T RSt 2 Ay st e B e
WEEHEAT TR BIRK A, RO () TR RS, SR
TEONEIES CBBRAAR () . Bhiliggfb . DORIRIR . MAORE” BBOR, #E 2014
A PR HRA A 5K 634.14 hm?, FEILERK 587.06 hm?, B HFAZ T 136.69 hm?,
BBk A MO L& MR A A (Robinia pseudoacacia) 4k, BHRLM (F) THE
R SR B R, BEH - A - SRR BRI 1 0.65 1 3.710E 42014
AL 7.3 0116, KEFIATEIA R
1.2 ##EFRIR

M FE B FIBRA AN AT 5 R 11 2014 4F 8—10 J BYEFAMII&E | SRAFE R 28 N 523 5
1999 4E B ARV ED B BR800 . ABF S AFWERI S Bt e F IR TR D s LR

2 WIS Tk

2.1 HARBEE

Pagiola il Platais TA A il & ZRAMRORAF AU RMEARIERT , FRARCR I S B I 5 3 2 vz A
NEARAME , AR RGN A e AMELY s Engel ZE 0148 WA A2 25 R G0 A B B M2
R 3o LAt T e R R SR (BFAA R RS AR lkes , IR AR
Befl RIS R 22 E"

PG SR EE N L5 — IR G 2 E R 2338 i B A e 15, 20 ntil
MU HERONSE 5 (ET) . 55 & JEHLE (CDM) A& (J1) ™, Hodh CDM #LE
BRFAF— FE SR AN AR B — [ 5 AT R 3 T A& R L e ) sl = SRR, [RIISGE A58
33 4HE 1990 4 LU HAIE AR . PR AR M — S Ak i, AT A CDM YRR
HEEITH . Jotzo Fl Michaelowa T 14— [ <R A CDM Y HE it AT fiE o A R0
B RE DR Y 32%, SRALHEROE R AGE (CER) Y £ ZORIE A [E 5 ER R JE pE ™,
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XA R E R B AR TR T [ Al i T DA s 2k Vi 3 & SR AL ) CER S RHF— %K
HATHRIC S ', I HARIC 52 5 i i J1E K

IRBRAAR T AR Lok REEKRITR, BAHUE, ANMET 58— E R T2
Gy, B EFAE AR, BRI RARR FOE I (RP4R R P 2554 M) |
I EVJE i CDM 5[ F—ERi#728 5 -

TV ST, ASCEE PR SAIAR . AT PG B AT 22 5 il (B4R iR B
Mt A AL RS AME I R BRIE, IF SRR P LS A AH S A 0 B 4 i IR AR b
LR AT SCEAR U, FEIRPEATH, BRI AR TOLS A, Nk PR BB SEPR e B it 2k
HEATAME:, FEIRBEE I, SERICICA R TS BARR, WA S 1Tl 2R, XABr
BOAMEERY T BRI 25 -

2.2 A E
2.2.1 A AMRAMERR R A

&l Moura-Costa Fll Wilson &4 ARHCHME R B, vy B 5 JRUR FE MO R M o

HY BB, AMETRIERR R
S(t)=Max(FV,, FV,) (<t<37) (1)
K S() MBS (AR RAMERRIEE ;s FVOABICMEZAE; FV AL AR,

A PR BEARERIC I B AU, ERTBUR (SEJ7) HFX =i 2%, AR P i id
MRIEAAT 2%, 2 B] Olschewskia 1) CER P % 152 740 5 I BEAT FIUMR ] DR (4 Rl 1AL AR 7R 1),
B BRI EABE Ay

FV,=(1+r)+Ab(ty P, (2)
K AbG) MRS E (Mg); P, MERICATHE (Oo/Mg) ;s r BRI, o HiRBHER

BILs AR BV BRI A I 8 5 DA R A R T 3 ol P 28 5 408 2 o A AR 3 AR 1Y)

A, HLE AR .

Fn=aﬂ%2@pa—2g}qﬂn+d{y24 (3)
i=1 j=1 i=1

Xrre OB FEEY A O MEY R (kghm®) 5 P IEY S (OT/
kg); CHEMIATFIRA (G0); jRREREMSFIRAMRIE, Wt &25. Pk
Ay AR (hm®); TAERREG C, MEMAREA Oo/hm®) .
2.2.2 HEMARBERMEEE

WA E KRR S, RIBRFE KPR, BN TR AR AR TE A K 31 30~40 a il
s, PG ANEN 58 L B3R5 UK ST, BB AR T 4 Bt A/ NERE” AR,
U I AR SR YRR AR A R LG 18 w1k AR R, BUR R AR AR A R B
R, WIHBRHI TR, T ARMEE R g o i B AN ST S B A PR
54, ATEENT Y Hb IR AR | AR v BEAR S B AR AR DL SR A R AR AR K
HAPEA AR RS ML, MRS A 2187 AER, RISk —A
IR BRI FE A B ]
223 S

T2 B R BHA RS 1 S A S IS AEAR R A B0, BRI AR S I I B30 e e Rty
Wk, B R AR R BEAR R, TEMM AT IR B, (U E TR
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T MR BERE TS FIRVE IR Jr o ARG 42 € BLRBF I S AR 1 (1 40 bk b 1 25 S vk 5 03k
P, FHHRAS R 2 ARSI 57 4% 7 R ST b 5 B AR — B0 R B ARRE M, o e EL e Y T Sk
1995, 1999, 2000, 2002, 2004 4F-5FHF 55 S AHER A FLA SR 1976 4F- A A R BEARAE A 18
NG, BB R SR PH Y R R AR, g AR H A B 12 3 10 mx 10 m T
KBy, BT AT 31 mx] mBEAEE M3 1 mx] mIEEWEDT (K1),
F1 RIERFHEARER
Table 1 Basic condition of Robinia pseudoacacia sample plot

144 il /a Z2]F/(°) LEHE/(°) T /m e W) BE/(RRAmY)  FEAREE R

e U] 10 109.339 0 36.722 0 1188.4 43 30 1 400 3
WERU 10 109.319 7 36.737 5 1157.1 P 28 1 400 2
TV 12 109.247 3 36.708 5 1270.9 FH 30 1267 3
T 12 109.246 9 36.709 7 1254.3 ] 17 1267 3
VERG 14 109.342 0 36.732 0 1211.0 FH 31 1433 3
VERG 14 109.341 0 36.732 0 1205.8 1] 33 2 100 3
LERG 15 109.342 0 36.733 0 1197.3 FH 19 1 800 3
LERD 15 109.341 0 36.731 0 12153 13 24 1 600 3

W 19 109.271 9 36.716 1 1 144.8 13 15 1 000 3
LR 38 109.253 0 36.748 9 1 134.6 13 14 1100 3

F 2014 4F- 8—10 H FATHFAMNUE 5 R AE . FETRAKE T X HFE > 4 om PRIRE T 745
KR R RO B4 . SO G =, I i[RI, AR I — R B AR
MR, CREERIMT . K. nh L e AR, AR KHERSEUN T R BY 7 BF PH A
Ty b b R 3N IR RIS It s R Z IR R AR, A T R S
TG FBREE TS, R B SRR AR — SMINFALE Sy L MR 45 A1 50 1 S e e . XA
ERE A TR | SRR B AR ST, K A ST A E JRIE AR )
PRI W ARG, B ARV Pty Ml SE g = AR EE 8, SRIGAE 65 CR UL T FIHE,
L
2.2.4 BRI EINE Tk

ARSI AR BRI B AR TR A [ . ART 5 AR FJR I 4 [ e, il R AR
YWD, BRIV EHCR N B E . SRR R AR a, R AE AR
Sk LRI R AE Y, TSI R R A BRI, ARG H R P — A ) SR I
2.02 1 1%, FikFEG | HIPCC 2006 FUHEFAE, FEAEY) . D095 i 3853008 0.47
0.37%4,

X ELRETARRIS 10, 12, 14, 15, 19, 29 a FIZRIT 4R A ARIE 25, 33, 38 afilfiipk
bR B A R B, IRABE N TR A SR TR BRI AN S, BR300
WERAR 2, FREBIIANIIT % BRI DR AR S SR LN, BRI
R N TRIBRAREAR I AU RRATIE . SRR /MR, S EORBAMAE RS W —3, PR
AR5, HAER N FARAES T, MELUR S S5y 8, A LATE AT A4
AR B AN B3, RT3 B T AR AR ARG 2 B R SRR AR T i S5 AT
5 AR IR B Sy SRR B T AR B i, IR SRARBRIC Sl T B b B2 MRAEE 55
SIER T L B B ARBECRAZE AT E], o AR a0 I R SRR
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MR AT BRI S AR TR (BR2), R RREASREERFEMAHRENE

225 ﬁjj%{l:ﬁﬂzg. Ej’ﬂlé\ 52 zlg%%ﬁ E@Hﬁ ﬁ;:' Table 2 Allometricequations and carbon contents of
ﬁﬁ % ﬁff{{]: m\*% E]/‘ij /21;_ H E‘Lj 3\5 g ﬁ ﬁfjﬁ different parts of Robinia pseudoacacia
BLRik, Ak ATREECOM B SRR
A WSROI E R o008 eaor g
A, [N 2 B R R bR AR 74, R W, =0.023 40x(D)"*”” 0.470
WKV 248 e Bea MR i, WM WO Wem0007 63T 0473
R A s R G R e i, O OO XD 049

Gk B b S B S T I 2R 3 o WY (kg/*fk);/ T.B. L. P, Rﬁ}%lﬁéﬁ
AT HHEL B 10 (5 ] TR BT £ FooBe 0L B2 MR DN (em); HWRES (m).
B E R, P HAR SO 125 R 1 R ARS 125 A% 1 A EAE A Dt Sl AR BRI T 2
B BB AR H E R0 SR 2008 AEHEFA (S FH B 4% 1 200 70/Mg!™, IEMOBA R H B 5
MRLFEB 1990 4E 2 A1 ) EicHl: 240.03 J6/m°, #5305 4 260.9 70/ Mg™, BB | M AH
TR 38 DT IR IR N 1999 4E RN /K-, 43518 1 012,26, 521.00 76/Mg, Di4FiE G2
KA IR T B R G TR M

B2 AL A P DR R AR T35 S A AR B VR P P 2 S 1 28 5 4 2 R o A A 7 8
gvo IBRBFZ TR NP A T BT AR, N RIERE . K™
&, 2 E T, AR R, 19994F, WA T BT 4
A 1800 . 1 198.5 kg/hm®, A1 BEFIERAN 410 1, 1.1 0/kg; BBk BERMAE )
ARG R EAIE, &7 BB ARSI 411.20 | 12435 70/hm’;
BRI EY R R B0 15 AR RO R VR 4 R R i AL L A9 11 3k B EL A Bt L
PE, AROEN, MEFIEE, BROESE EAE R AR AU A, AR R B
FhEG SR g, HeIATARIE, R 2l 750 J0/hm?, 4597 2% 300 7T/(hm? - a), R 2%
TER P S —AF — A M

FIFH1999—2014 4 B R AILA N R MAFERMERI RV IE, 3%, HAERZk A
LN AR T M,

3 WEFEAR

3.1 BHHMEEH

FpAMN AR RN, T AYos kR
DTS, RHOK AT RS, R —
PSS, SRR A A R s 4 e T B
3, IS BHI3 14 1 YA LA g ok IO AR i ) B
e W RN BE A PR AR KO RE XA S 5
fate (DBH) . i 50 et A7 AR L[l A
(K1), 330

R AR A AL -

- 0038\ 788y
D=17.05(1 =) (R=0.998) (4) 1 W R
%U%*}j’ %ﬁg{@[‘}ﬁgﬂﬁ . Fig. 1 Nonlinear regression model of DBH and height of tree
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H=11.983(1 -} (R =0.993) (5)
Kb WIS (a)
IR Mt A AR e A AR R 5 S i A
TTREAASS A, X FT DXORAR R A W 1 1)
AT A K I I AR K Bl 7 1) 3 A AR
AR TR AT, S5 R ILE 2,
PR -EL R 76 T S8R AR B e A R v A K
Mgk (K1), AKeEibihd (K2) af
Hl: W37 alt B YR NES KRS
WK BHAE, 37 aZ 5y e g B2 RIgRA A K S
KRR T34 (o (B2), Adigk  Fie2 The dynamic changes of the Robinia pseudoacacia
TR 37 a IR | RS b piomass o
HARK M AERKAE (K1), IR 2R B 2k, HEA Bl B, W
K T 38 PN AR B SRR AR A — A A M SBT3 52 R 37 a, X 5 B pg Y8 Y S AR AR 1) S BR Ol
DRFRAT o HR AT 22 b A1 3 35 I 0 W 0 A gt 3l ORI AR S T B I, LR 9 D R B A
MAIBTE 30~40 aff, (HZETHIEIRING, TR XHZARES B IRRARIET T T 3R,
W2 S A R A MRS B A AR
3.2 IRHHHMEIRAE
3.2.1 BRI E
SCIG AR A, i 2. REEBCRMHZEAR, WL, fEFE R
BB R E R AR T oL i B IR EBCRMIE (F£2). R
RS A KBRS G, AT IR R A Y SRS pR AL, AR RS
EORRANGE A ] 7 R SRR B SRR P sh AR, I SR
C, = 0.453W,(1) +0.4TTW (t) + 0.AT0W, () + 0.4T3 W, (1) + 0.459W (1) (6)
A RIRREARERIC B (kg C); 0453, 0.477. 0.470, 0.473. 0.459 435 4
TR, L K2 IRERR AR A IIE,
B LR VA I S8R B R A R A 0
BERIE (1 492 Bf/hm?) 55 A S bk
IR, PR BRI AR 2 A
X} AR AN T AR A T o B RS 1) AR fe A T
TR, SCER g R (E3) RBIMTE
B A TE I AR PR AR AN K H G B
B,
3.2.2 WRICHELE S PSR L E
W AR BRI AR AR AR T AE 3 5 . 1999
AETR AN K 766.63 TC/Mg . FIIF 3%I0 AL

Fel3 RARRIL X (2), HRIEEAREE AR (HAE
Fig. 3 Annual carbon sequestrations in ( |7§] 4 ) 5 )I%J:ibﬁ KHE H/‘J *ﬂ%ﬁij“%Iﬁ%ﬁ'fJﬁ

different parts of forest
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AN (3), 3IRERPRHE R Pl 2
AZAE (K4),
3.2.3 AR MR E B

S E I T ORI R AR IS 1~17 ali], L
SARTRACHE ; 18~37 ali], fil M
HRKFHLS A, B e — A b i
W, M R 5 RN AR E R S S A B
Bt. H—BrBt, BH1~17 a, #MZIBHA
M PL S AS , WA R AR A A M, AT
ST R AMES AR F 1 997.26 JC/(hm® - a); 4
THB, JBF18~37 a, BILMEKTHLE _—
AR, W b 1 B AR R R . 4@4 R »
e, P ER LA, R RN E te: Compensation standar
HETTlRoAI IR RS, BRI E MR, AME R R R BT D2 0, SRR
SAMES , DU S KM A 3 692.35 JT/(hm - a). AT, EREANER LT AR
(1~37 a) MWIPAEMERY B, BUR I R HEA P AME2 107 800.36 70/hm?, 1T B 1] 3545
HIBRIC N #5 oM 96 484.81 Ju/hm’,  Biil i o # M4 B LE A5 4 89.50%

4 Lhig e

ARG I TG T R R ML 0 E PR 5, SEEUI A iR B A A= A5 a5 #ME I T FR
B, HERICHE SRR P LS IAARZS &, W8 TR T ol A4 T 3 4 & R B
HAMERRIE Y B AT, e G 4 & R — A S B R i I —— B R VA A T 95IE, @
TS H A | 5 N SEIS A D Ry s R AR, KR SR AR AR A e R B —
AEMESEIA R 37 a, #MESRRSAMERRIE T 43 AP B . iBBE 1~17 @, AT B TAMEAR
WER 1 997.26 JT/(hm” - a); 1B#F18~37 a, WHAITHMEARIER 3 692.35 70/ (hm” - a),

BT BRI AR 8 1R AR B RMEEAR T, X T 5 38R BRI R R MEAAR 206 — 2 1Y
YER, 13 H0 8+ = R B A MR I —EMESS 8, RE A I SORN Ml DX DA 1 o) ‘e b )
EAMEBOREHMESE . FRE, BRiC & Bk, ALESIMEERR, A FRFHRI LW
KR, AR EE BN QTN BIREOMIBBRLTEE, HIER MO R 1
SRARHBAE Y, MRS INmI i B R R RIWSEmI s (CGOfrME4:), S5HHF—
ERIIT58 5, B — FE R SRR AR A HE OB AGIE , I = AR AR G4 T3t

AT E BN IR FEMR IR R — R ] S A ME IR AR, R AMERR E Sh AR
FL T AT H AT A2 5 R BRI, IR BRI A A A AR 2 o E PR 2
NI TR AL G2 )G, *MERRES A i . 1Ak, SETail i B MEbR o
HZE 5 A . AL KRR . BEFRSERA . RIIETEE S PR E LA, 754
JE W sEBRiz I, R A AT AR R R 52, XX —Fr e TIEIE

SEHL A R B R, B I AR TR ACAE — AR M R B P R & A
Sy E U ARG, AP — S5, AR A I T e, A i
o JB P B V) B X A X Sk e — 2B Ay, DASRAIE 8 58 35 14 0F 7 X Ir A A 4518
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Xof-EL R TR A8 I AR5 ¥ N TR LR M AR R B A S M s e A B, e M
JAMIZ 5, NTHRISRAEMGZHT AR s sURBLTAEET L il |/ NVER” S5l
BER™, Wik —AMEETRZ 5, TR G RS, Rt D T,
SERAMERIE .
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Study on the Compensation Standard of Returning Farmland
to Forest in Xiannangou Watershed from the Perspective of
Carbon Sink

WANG Zheng-shu', WANG Ji-jun'?, LIU Jia'
(1. Institute of Soil and Water Conservation, CAS and Ministry of Water Resources, Yangling 712100, China;
2. Northwest A & F University, Yangling 712100, China)

Abstract: Quantitatively formulating compensation standard is a core and difficulty to
establish ecological compensation mechanism. In order to explore appropriate compensation
standard for returning farmland to forest and provide reference for national and regional
compensation policy formulation in the Loess Plateau, in the international background of the
Clean Development Mechanism and logging ban policy, this paper builds a dynamic model of
compensation standard for returning farmland to forest by combining value of carbon-sink with
farmer’s opportunity cost. Through theoretical analysis and field measurements, combined with
laboratory experiments, we made an empirical study of the representative watershed—
Xiannangou Watershed on the Loess Plateau. The compensation cycle is determined to be 37
years according to the growth characteristics of the Robinia pseudoacacia forest in the
Xiannangou Watershed. The compensation process and standard are divided into two stages.
During the 1st-17th years of returning farmland to forest, when the farmer’s opportunity cost is
greater than the value of carbon-sink, we should compensate for the actual economic loss of
farmers. Executable standard of compensation is 1 997.26 yuan/(hm’- a) according to the oppor-
tunity cost. During the 18-37th years of returning farmland to forest, the value of carbon-sink
is greater than the farmer’s opportunity cost, which means that the industry substitution has
completed. Executable standard of compensation is 3 692.35 yuan/(hm’- a) according to carbon
sink model. In summary, the value of carbon-sink accounts for 89.50% of the total compen-
sation in the compensation period. Artificial Robinia pseudoacacia forest will gradually
generate shrubs and decline after the compensation period, therefore, the compensation
standard should be calculated and perfected again in accordance with the change of forestland
ecological community after the compensation period finished. Involving the value of carbon-
sink into the compensation system can push farmers to manage and protect forestland
consciously for improving the carbon sink production, which is beneficial to consolidate the
achievements of the Grain for Green Program on the Loess Plateau.

Key words: compensation standard; value of carbon-sink; opportunity cost; returning farmland

to forest; Xiannangou Watershed



