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Abstract

In order to explore the low-carbon agriculture development approach in plateau mountainous
area, this paper taking a typical plateau mountain county—Luliang county as the research object,
based on the statistical data of 2014-2018, the carbon emission, carbon absorption and carbon
footprint of its farmland ecosystem are estimated, and the factors affecting the carbon footprint
are analyzed. The results show that: (1) carbon emissions and carbon sink of farmland ecosystem
in 11 townships (towns and overseas Chinese management region) had obvious differences in Lu-
liang County; Damogu Town was the most carbon emission township with 53.39 thousand tons in
the five-year cumulative carbon emissions; the smallest was Chinese management region with
6.53 thousand tons; and Sancha River Town was the most carbon sink town with 234.53 thousand
tons in the five-year cumulative carbon sink, the smallest was overseas Chinese management re-
gion with 18.58 thousand tons; (2) Damogu Town was the most carbon footprint town with
4611.19 hm? in the five-year total, and the smallest was overseas Chinese management region
with 1006.23 hm?; (3) there was a positive correlation between carbon sink and following factors,
namely the application amount of chemical fertilizers, the amount of pesticides, the use of agri-
cultural membranes, the agricultural mechanical power in total and effective irrigation area, and a
negative correlation to the total crop yield; (4) to reduce the carbon footprint of its farmland eco-
system, for Luliang County, following measures need to be taken, adjustment of the agricultural
industrial structure, reduction of the use of agricultural chemicals such as chemical fertilizers, in-
crease of the input of agricultural infrastructure and improvement of the yield and quality of
crops.
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EGIEFEAEM, NHREASRAFHB RREAREBIATEE, FHHT TRMEETHER
M. GREH: (1) BRENANZE. LFEER)NR LS REBRIRENRRIKERESHE
28, BHREES NS HEE BRI REDRES3.39Tt, B/NEFESERX RE6.53Tt. BRRIKE
£ =2 SE BRI E234.53Tt, B/MNEREERX 1HF18.58Tt; (2) BMEXRELH ARG
HTERITR4611.19 hm?2, B/PHEFEEX RE1006.23 hm?; (3) RETSIEHEAR. R2&GHE
AE. REFHE. RUNBESTHMEXEREREEMERX, SRIEVEFEENHERE; 4) ERb
HARAAESREHNHR LT, FREFEXRIUAER ISR WAL EERALERBERE. mX
RN ER B RN R B RIED = ES R EER.
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() CO, HETBCRE A B B, R IRt W) LA S i N\ SR 20 1 A 2 20082 DRI R A Doty e N SR shie TR K A 28053
“RR AL BRI RN RTE B R SRR E AR SRR S B T R T AR [5], BRI Lk
F A A R i R o g R TR REAT TS, AT AR I B SRRk e B S BHAE . BRAL
R ST RO R T W BRI FU AT 2 AR, WS 1RO AW TR (6] [7] [8] [9] AMAFNASKES S
BARZZ LR AT, H 3 O S EBHEBOE K 00 3 2RI — o P EGRARNRE, A A R SR
TR ANV BRI B R 43, 2 B A e o R ML TR e R DR 2R . R0 2 i 2 2 R
FOH, SRR AL T AT AT L2 AT A BB B, TR AR X S, A AR AR AR R
AR FOIE 1 R Z o BT A A 2 DR RUEE A X3 R RE TR S L A 7 Mk B R i 55 o X P
1 BR R L X /N ORUBE R AR L g A2 T E AR IS b o AR SO B s W 4 v XA s B LR Dt et
R, WEFHAR M AS RGOS RN R, BN Z B RBEARN AR . R RO, LR
AT RS R AR BRI IS %

2. FRXHESR

ffi R AL Z A AR ES, SE A 1989.47 ~FJ5ToK, MIXHEA 771.99 ~FJ5 TK, (h e
38.80%, PUTHIFR1L1, (A& JFfE P il i, 2 ara s — KR, FILX P44k 1800 KA
A, AEWGIRTE 1640~2690 K2 [F]., AEEEPXE, SHEE, =HWE. RIFE. FHEE. 958, K
EE. NEPEL EKZ . RE S 310 A 28 1 AMEREEIX.

Bl BB DRV A SRR P i SR L X, R R REE R, A “THPRE” 3%, 2019
5, SERCRMARE Y 113.88 1270, AHFERAAETE RN 111.6 1476; RIS 4 R R A A] 2 AR
A 16266 JG, AR R AIIATEN 9552 H 10105 T,

3. ARAZESHIEXRIE
3.1 BB E

3.1.1. REAESRERBITORHAE
ARG EA A 25 R G LI D A N BRI . AR 2 . AR AR . AL
Rl R EERE, BRUICEIE KRG, FoK. M. BESES R BRI .

312 REESAGHRAMBMESZ
Ay IEBACERE R AR ZGHEA]  ARBEAE L AR UBRRE F EA R A MY I A v B HE TR E D Ak
HIZE S RGO, X AT B 5. M52 3 08:
E=E+E,+E,+E,+E (1)

X 2-1 1 E. By By B Egn Es 0l AR HARHEBUS FE(Kg), CAAALRE A . RZGH . AR
FMHUBN FH ARV E BT 51 S AR HE B R (k) Feh T A (-1 & 1-4) W R

E, =G xa 1-1)
E,=G,xb (1-2)
E;=G;x ¢ (1-3)
B, =(Axd)+(W,xf) (1-4)
E = Axg (1-5)
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X G Gy Gar Ay Wuo As 20 BIDNAL AR (kg), AR 247t B (kg), AJEAE F B (kg), RAEDFhE
AR (M), T ML E) (W) LU BB R (hm?) . @y by o dy fu g 2 BINALHE. k2. R, RAE
Vi RN EERE B BCR B P AE . R 2. RIE. RAEY . AR UBANEE R A B HE R B
P 2238 R FO R, 2> A E . a=0.89 kg/kg: b =4.93 kg/kg: ¢ =5.18 kg/kg; d = 16.47 kg/hm?;
f=0.18 kg/kW; g = 266.48 kg/hm®.

313 REAESAGHRRIEBMESZ

BEE R R RITK R WS RE AR AT REEEIRIR, R BAES RSB
WCREEAT A 5. I RN
W =Y w = 3 (14 R )x(1-V,)xK, xC, /H, @)
i=1 i=1
D=W/A=2W/A 3)
i=1

s W——IX B4R A A RGBSR (kg): Wi | AR BRI R (kg): n—— R IED I8

K, AL n =4, 3RIIEORRE . Tk MM DURERSE AT . Ri—— 5 | FRRIEMIIIARE R 5L
Vi3 | RRAEYIR SR REG Ki—28 | A Ri(kg)s C——3 | RARMEY IR & B

H—% | KERIEVMAS RB(AT B 5 EW- BN HAE): D——NRHAS ARG T BRI ICRE
(kg/hm?); A——DXABHHL AL (hm?) o TS DX EZR AR LR AL ROIK D REL SIRERE
TF RS R A 223 E TR [10], W 1o

Table 1. Estimation parameters of carbon absorption for different crops

1 FRIRIEMIIRREEE S

TEMIFN (%) K ZHU(%) R L % LR
IKHE 41.70% 11.90% 0.6 0.49
S 46.40% 12.20% 0.16 0.46
A 45% 15% 0.32 0.43
B 44.70% 90% 0.3 0.49
3.1.4. REAESRGIRTEME

WAL (Ces Fhr: hm?) 5 A K N:

C. =E/N; 4)

N =W/S (%)
sttt Ce (hm?)—— MRS FE 2 25 2R G HE SR T 70 2 R TR, E—— 4R FE 2 25 R 5 I BT B (kg)
Ne——4% FH ZE 25 22 %5 B0 07 T AR R U & (kg/hm?) s W——% FHAE 28 R G b s AR VED W e & (k) : S
——HHHL A (hm?).

20 DX I A AR 5 AR AR 2 R Gk A AR 22 (B A S, SRR AE S /5 F (Cepy HAAL
hm?), 4 S RGN R AP AL AR ERBEEZ N RZMZEBRAESE AR (Cer, A hmY).
K /N WSE

Cep =Ce —S(Cc 29) (6)
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Cen =S—Cc (C. <9) @)

3.2. XMERSWHEZE

ARSLIE B IR ARAR S AT 06 AR FH AR 2 R GUR AL 78 J L DR R IR e MR AT 00 . T 71

(1) RHEEBRGHLAECe, B hmA)MERRAER, 5K =G, 6 T 1), K2
&Gy, Bfi: T ). REEHEG,, . T 0. LUHEREI (W, Bh: T kW), K H A ZOE
WA (As, A T hm)RURED S~ BK, B T OENEEE.

(2) MBLBLRR 2 3255 5% TR 2R (TR A ) 2 ) LA B 4% DR 3R AH B 2 R ANAAAE A S, THER A 36 G it i 0l i
AR P A, #5780 EVEMER P E/ANTAEMEZEEAKT a = 0.05, WINIELFE R, YONPEAZ T
TERE MR M R & REMME PR TA M EENKT a=0.05, WREZEBE, I AH
R Z B ANAFAE 5235 I 2 MEAR SR

(3) THE R B R A DGR B 14 16T R SR R, ) 1 A R R AR (]S 5 A S M R M A
Ktko HAFLE, MBS HT R,

(4) FN530 5347 IR AR B AR BRI A S
3.3. HUENRIE

WEFUEE £ EOoRIE T 2014 4E~2018 4 (FER B4titaE%) , MR E 11 A2 (. EREHK)

KAE BRI B 4 M EERAER M AR, B R, R P, ORGSR TR
R, % 2 BRI AR . At i A A e

4, ERESH
4.1, RAESRGHEHIME RIFE

WA ARQ) AR £ 1-5)MEhEMRAE R, HRERE K 11 S22 (E, BHREHX)
2014~2018 4% RHER R, WAk 2, 3 3.

A 2 AT, 2014 £E~2018 4 fifi R B R B A S RGUIRHEBCR SR IR E K, I 2014 4E11) 68.49
Tt B4K %2 2017 4R 1) 78.57 T t, 2018 -4 2017 AT T I, ForHBUSEH 71.63 T to WIEMEA . K
Zinit AL AOWATURN T B A b HE B 51 7 e T B 5 A s e B (AR A A D

Table 2. Luliang County’s carbon emissions from farmland ecosystems from 2014 to 2018 (unit: 10° t)

# 2. FERE 2014 F~2018 ERAESRGHRHMEEEN: 10°Y)

Gl ROEEHENCGE RGN ﬁﬂﬁgg%% REBBR AR
20144 3583 (52.32%) 627 (9.16%)  18.47 (26.96%) 1.26 (1.85%) 6.66 (9.72%) 68.49 (100%)
20154  30.31 (53.46%)  6.45(8.77%)  19.68 (26.76%) 1.29 (1.76%) 6.80 (9.25%) 73.55 (100%)
2016 4F  42.51 (54.81%)  6.94 (8.94%)  19.94 (25.71%) 1.30 (1.67%) 6.88 (8.86%) 77.56 (100%)
20174F  42.81 (54.49%)  6.73(857%)  20.82 (26.50%) 1.33 (1.69%) 6.88 (8.75%) 78.57 (100%)
2018 £ 37.78 (52.74%)  6.07 (8.48%)  19.48 (27.20%) 1.31 (1.83%) 6.98 (9.75%) 71.63 (100%)

&iF 19824 (53.61%)  32.46 (8.78%)  98.39 (26.61%) 6.49 (1.76%) 34.20 (9.24%) 369.79 (100%)

T RPE S N AR S L.
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Table 3. Luliang County’s cumulative carbon emissions (unit: 10° t) and carbon intensity (unit: kg/hm?) of farmland ecosys-
tems in various townships (towns, overseas Chinese management areas) from 2014 to 2018

3. FiRE 20142018 ER 2 (. EFEHEX)BEHKAESRGHRHIME(BA: 10° )RERE (BAL: kg/hm?)
. e =% - KIE NE - HAf
wEhiRg SR . BB R0 AEEL L PP S .

%iﬁﬁ 10.25 25.54 37.02 46.16 49.72 39.85 53.39 38.41 30.66 32.26 6.53
A
%g;;ﬁﬁl 1350.95 1064.22 1858.79  2597.90 5465.43 3117.16 3631.18 2825.52 3503.97 3825.13 2293.80

M 3, BERE 11 D2 (BE. AR FIIX) 2014~2018 4F 2H A4 HAE S RGRHCE X 22 R
A . B2 RS AR 5 AE Bt HE R 53.39 Tt 5 A BARHERUS B 14.44%, e/ NRSEARE HLX
W47 6.53 T t, PiA% 46.86 T t, AIHZ/E& M 8.18 ff. HERHMR MK K I > F548
B> BME > HEE > NESE > Z80E > B2 > EKS > SBE > PRE > EBRER
X, FFRES SEMIMZERTE, NTHE—DoIE 2 EIRHTGE, WSCNE T & 2 881
BHEBCGREE . W& 2 B FRRHEBGRE R, & 2 BUEI AR E 2 R 2, A 5B HR O B e i)
Fe PG, HAE KB HE R N 5465.43 kg/hm?; SR 12 D8, FLAR S RRHRGR 5 4 1064.22 kglhm?,
B /2 5 E 1 5.14 % - PIARRBGRER IO : 5481 > kilg2 > KREH > HKE > A58 >
AINE L > BROMFEL > EREELX > =0 > PiKE > D, W& S B FIREBCREE, 1
X, P X 2 EARHBCRE & T X 248, HEZEFEFN: WX, PILX 282 AR, S5 KE
ACFEER R PR, Ak k85 30 ARG A A =, SHGAE . A 24 Ko A 25 4% 8 & 08 FH AR B
52 B ARFREE (P BR 1) AR B G ROBEE T AR B D, ARV D, BUEILIX L 2 X 2 BRSO B
ML 2 SR IR AT AT e, Bk, RN )32, I B A B IR, &2
2, AU AT AR B

4.2. REESRGRRRUCE FAFHE

R R E 11 N2 BUKRE. Bk M. 5530 4 B ZUREY) 2014 4:~2018 7= B A FIRAEY)
IR SRR 1), RAKRHAESRGEHWIEMSFEAREQ@M(B), HHERE & 112 (B, HBiF
X)) R AR RS 2014~2018 SERRMILE, W#E 4, # 5.

Table 4. Luliang County’s carbon absorption of farmland ecosystem from 2014 to 2018 (unit: 10° t)
* 4. BERE 2014 £~2018 FRAESREHRWITE (BAL: 10°1)

o K B A B TR = SO e R A B BB R
2014 4¢ 125.18 (39.92%) 117.94 (37.62%) 29.85 (9.52%) 4057 (12.94%) 313.54 (100%)
2015 4¢ 87.54 (28.82%) 142.35 (46.87%) 28.1 (9.25%) 45.73 (15.06%) 303.72 (100%)
2016 4F 91.06 (29.22%) 143.29 (45.98%) 27.51 (8.83%) 49.8 (15.98%) 311.66 (100%)
2017 4F 90.33 (29.26%) 134.28 (43.49%) 28.19 (9.13%) 55.93 (18.12%) 308.73 (100%)
2018 4 69.19 (25.48%) 124.63 (45.90%) 23.19 (8.54%) 54.54 (20.08%) 271.55 (100%)

it 463.30 (30.70%) 662.49 (43.90%) 136.84 (9.07%) 246.57 (16.34%) 1509.20 (100%)

RPAE S W EEE I RRAHECR St
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Table 5. Cumulative farmland ecosystem carbon sinks (unit: 10% t) and carbon sink intensity (unit: kg/hm?) of various town-
ships (towns, overseas Chinese management areas) from 2014 to 2018 in Luliang County
#5 BERE 2014-2018 ER S (., EFEEX)RIUTRAESREBRCE(RN: 10° )RBSCRECERL: kg/hm?)

R el
g JUA

Wi RRREC DR L BURBC rem A LU I E S R

igg 62.19 155.61 234.53 196.01 140.12 119.5 171.38 152.13 163.84 95.31 18.58
%/Aﬁ 1350.95 1064.22 1858.79 2597.90 5464.43 3117.16 3631.18 282552 3503.97 382513  2293.8
4

A 4 1)L, 2014 4~2018 4 BB AR FHAE S RGN ISCR A S ILIZ DD . M 2014 HE (1)
313.54 Tt FF&ZE 2018 EmMICE R TS 271.55 T to WEISKRIEY) 2014 ££~2018 SEREIR IS B 281k
KE, KFEHIRRICE R R, M 2014 4F 125.18 T-t, FFEE 2018 4F 69.19 T t, X 5 K E/K H

UZ AR/ S SEAE AT . ORI I E SR IG K5 BT N R, B8 MR 5 I A K
X5 R EE ITE S SRS K B S e P AR E R AR, AR i m R i = AR e B i

MBI SRR [ 45 R, 2014 4F~2018 4FERf R EUR A S RS0 TR MR K, 5 4 Rk
W RN 662.49 T t, o5 RUFERIRIUS &Y 43.90%: H IR KFE, 54 RirikMRicE 7 463.30 Tt (H 8
THIRIR IS 1) 30.70%, TR0 B2 B AV, 5 4F B ISR 43 7N 246.57 T t K 136.84 T t,
b RIS Y 16.34% % 9.06%.

M5 AW, FERE 1142 (. R TEX) 2014~2018 4 Bt A AR S R Gem W IA & 3 [X 75 745
NI . B =2 5 AR B 234.53 T t, 4B BTIRIRIUS B 15.54%, HrEIER
EHXHA 1858 T t, Mz 215.95 T t, BIEL/EH M 12.62 ff. HAKHENRITFIRKIK N : =4
W > R > REEE > WEKS > DfE > DNESE > HEE > G5E > BiBZ > K
B> R, NG R B S 2 EPHh R E T B, N T B S 2 EIRIRICE, RSO T
H BTSSR EE . & S BT IR R, BRI R S RE K S, HAFEY KR
W CRR Sy 18724.02 kg/hm?s S (1 /2 T A4, HCAR 8RR HIETSUHE RE 2 6485.28 kg/hm?, i 42 5 # (1 2.89
o PR ICR AR YO K S > SAREL > = > KEHE > kg2 > NEFE >
B > A5 > PR > BHEFEKX > DU, WS S BEEFImMIGRE S, BIRINEE S
F S ERREDME S, KRR, FREREIEY N ER 2 Bk IBCGRER R, AR, EIHSE
SEGFAEPRIE A 1 2 B O AT N

4.3. TREIHHE

MyE R 2~3 5 MTHE AR, 855 EE T8 (4) 2 (7) UL SR B F RS R & 2014 4~2018 F#%
ZHEBHBIIN, HEA 2R R 2014 4£~2018 (R HAER RGO . SALTIANIR L2 DL R AR A5 B AR
ZEl, WA 6 MK T,

M 6 WA, 2014 F~2018 £ TI i R B H AR 25 R Gk 2 00 B SIBAEHE Ko 9, M\ 2014 47 6090.11

hm? #4925 2018 4F 11 7359.86 hm?. 7E 2014 4F~2018 4EHAAIf B B R HAS RGmA ST S NIER, W
HRE BB AR HAES KGRI R AR, WELESEREDEEZA, X0 TR T

MRS H AR PR AR o SR T AR B AR 2 A2 2 8 5 A M AR T AR, IR A2 PR RN AR AR 38 R Gk
He i B 7 AR A S S A A L . 2014 4E~2018 4FERT B L AR FH AR 25 28 G5 B A T AR R A
RS, VLIRS W IRSER T SRR, DOV R KRR, AR
RAMBIC IR IEAEIZRF N, B GDP fil & 28 & ik 2 i 2 75 5 4%l GDP [¥1LL{f, 2014 4~2018
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FRE R B AR S RS AR GDP B L7 BB 4 T G i3 8 T B, 1 bl B B4R 467 40, GDP
Fr=tE i CO, HEEBE B LV K e BTG T, BEIRFIFH R A S K IZ iR, iR EK
MBI K AE 2016 55 IR 51 RA HAES RS CO, 1 KEHR.

Table 6. Luliang County carbon footprint of farmland ecosystems from 2014 to 2018 (unit: hm?)
% 6. B R B 2014 £~2018 ERAESRGEMRBIE(BAL: hm?)

iy A Wi o TR S WA TR wj’%;g;ﬂmﬁ
2014 4E 27879 6090.11 0.22 21788.89 141.50
2015 4E 27897 6755.12 0.24 21141.88 153.41
2016 4E 27898 6942.23 0.25 20955.77 159.88
2017 4E 27901 7100.36 0.25 20800.64 132.05
2018 4 27899 7359.86 0.26 20539.14 130.92

Table 7. Cumulative carbon footprint and annual average carbon footprint per unit area of farmland ecosystems in various
townships (towns and overseas Chinese management areas) from 2014 to 2018 in Luliang County (unit: hm?)

# 7. FERE 2014-2018 £ & S (HH, EFEEX)KAESRARITREER SN EREHHREEEMT: hm)

" o - =7 RFE ANE] ; . 14
N X 4 — 5 S Akt A4 : L =t i e
B hixEl ST e BB 7R HEH o P WKz kil X
ﬁf;%gl 1252.27  4229.88 316344 4008.26 425197 4611.19 3237.71 317194 170544 2883.89 1006.23
ﬂzﬂ? 0.17 0.17 0.16 0.24 0.36 0.33 0.31 0.26 0.19 0.34 0.35
/U

M7 R, BERE 11 A2 3. B FEIX) 2014~2018 4F Btk Ll X 2 R ECNE. &EK
KRB T BN 4611.19 hm?, /MO HLIX 4T 1006.23 hm?, 5 4112 3604.96 hm?, i 2
JE# ) 4.58 £ HBR BTV RSN > Ha > FE > S > NE /s > EE >
S > RIS > EKE > PR > EFEEX. N RES BRI EREE, NTHE—
NS £ BRIRR S BUR, BSOS T % 2 B AL A TR L . NS S B TR R G, &
S AT AR 2 S N B S, AP AR AL A R ) 2 B 5 A4 0.36 hm?, B AR = 2744 0.16 hm?.
T F R v 1) 2 LU BH LR AR 25 R GE IR BB 0 B TS T e i O 3k o A DG [R] 350K ) SPSS
WA N — PR TE
4.4, B BRI ME RS

M 8 FhI, AAEAIEMFE. RZGEH R, RBEHE. RIS BRERma. &
VEY 7= 5 5 R AR B (B R IR AP AR i B AR R R

BT B R SRS (AR, HA2 ek MR, X seib BT iAo A BT AR
HE R BB T REALR

C, =0.614G, +0.140G, +0.060G, + 0.323W, +0.077A, ~0.050K (R? =0.610)

MENEBR T BLE B, BT IERL R, BT EES MR E, WS HIREEIHE R
H(R® = 0.610), VEHMLIEME &, RMEH . RFEMEHSE. RVHEEI . G RERERARRAEY
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EERTA AR T 6L0%MHHRE N AR . L SR ARG AR

ANV HUH U B 70 G RGBT AR L IEAG, SRAEYE B R AUHSC. ERTA IERARRE RS, e
B I br i 2R B0 {E 550K (0.6 14) » 158 WA Tt P 82550 Tk 2 328 RS2 5, RIDAE AR R B AN AR (26 AR F

MRt P BEAE N, B AL R 2 30, SN A PRI IE I B > AU > ARGt > R
fERE > AR . ARAEY) B i a2 TR K R, RIFE HAR R R AR M6 AF N, AR AE
Por= g, B AL 2 i o

Table 8. Multiple linear regression analysis on carbon footprint of farmland ecosystem in Luliang County
7= 8. FERBRAESRGRET S TR TSR

R FrAELL FEL REM

ALt F 0.614 0.000

AR i P 0.140 0.000

AR A 0.060 0.000

AU E) ) 0.323 0.002

B R T A 0.077 0.001

KA =& -0.050 0.000

5. &g
(1) FiRE 11 M2, BAEHEXO MRS RGBSR 55 L 28 X I 22 7 W 5 .

B HE R R B 22 (K B 7 4R 5 4 BB HECR: 53.39 T t, A A LR HEBUR B 14.44%, /NSRS HELIX
WA 6.53 Tt, M2 46.86 T t, Rl L5 8.18 . 4FIRRH R fe s ) J 5 R4, LA TR
HERCHRE y 5465.43 kg/hm?s MR A2 DA, AR BRI B A 1064.22 kg/hm?, i 4 72 5 4 [ 5.14
e WX, X S HEMBHEBGRE T X 24 BRI 2 10 = 7 TR 5 4F BB IR 234.53 T
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