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Fig.1 Location of Youyi Farm and distribution of crops in 2019
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Fig.2 Crop planting area, surface water, groundwater availability and total irrigation water use in Youyi Farm
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Table 1 The level and degree of coupling coordination division
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Table 2 Ecological footprint, ecological carrying capacity,
ecological deficit and ecological pressure index of agricultural water

resources per capita in Youyi Farm
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2018 AF N ¥ H b B2 YR AR 35 2 R E A B 2.564
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Table 3 Ecological footprint, ecological carrying capacity,
ecological deficit and ecological pressure index of

arable land resources per capita in Youyi Farm

R K VR HrH B I

Ol RSARD ESET ASE Tk RRABJY  EERKT ASKE

(hm/\) (hm/\) (hm/\) WaEi:8 (hm/\) (hm/\) (hm/\) VAEiE 4
2010 3.744 2.399 -1.344 1.560 2010 2.433 3.555 1.121 0.685
2011 5.909 1.311 -4.598 4.506 2011 2.366 3.456 1.090 0.685
2012 8.453 1.617 -6.836 5.228 2012 2.436 3.558 1.123 0.685
2013 5.357 2.183 -3.174 2.454 2013 2.37 3.462 1.092 0.685
2014 3.76 2.197 -1.564 1.712 2014 2.467 3.604 1.137 0.685
2015 5.12 1.881 -3.239 2.722 2015 2.512 3.670 1.158 0.685
2016 5.273 2.045 -3.228 2.578 2016 2.505 3.660 1.154 0.685
2017 6.115 1.99 -4.124 3.072 2017 2.507 3.662 1.155 0.685
2018 5.466 2.016 -3.45 2.711 2018 2.564 3.746 1.182 0.685
2019 3.369 2.031 -1.338 1.659 2019 2.487 3.633 1.146 0.685
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Table 4 Coupling degree and coupling coordination degree of per
capita agricultural water and land resources

ecological footprint in Youyi Farm

i WEE s WEHE Wil WS
Cli T8 EDME  H% AR
2010 0.790 0.212 0.410 5 Wl 2K
2011 0.277 0.255 0.266 3 rhEE SR
2012 0.882 0.673 0.770 8 SR QN
2013 0.520 0.212 0.332 4 BRI
2014 0.702 0.297 0.457 5 Wl 2k 4
2015 0.934 0.540 0.710 8 SR QN
2016 0.954 0.538 0.717 8 TR A
2017 0.991 0.623 0.786 8 g i
2018 0.912 0.702 0.80 9 R AP
2019 0.252 0.309 0.279 3 BN
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Table 5 Coupling degree and coupling coordination degree
of per capita agricultural water and land resources
ecological carrying capacity in Youyi Farm

i WEk s WEE i S
Cl TiH EDE  H% REE
2010  0.874 0.666 0.763 8 P2 A
2011 0.999 0.010 0.100 2 I S|
2012 0.994 0.321 0.565 6 SR PR
2013 0.380 0.413 0.396 4 BRI
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2016 0.999 0.685 0.828 9 =R/aR VNG
2017 0.998 0.665 0.814 9 RAFHr A
2018  0.977 0.817 0.894 9 R B
2019 0.999 0.634 0.796 8 NG

VAFE . ARG YRR B AR rh A B R 4 R S A
JoHEIN . Hrr, 75 2011 4R 2013 SE4R0KE RS
iR N A VS WAL i eyl T = LK S s 7l
P H R R IPIRAS .

10 a [B] ACH AR ¥ 4 b 7K - 58 5 A2 25 2 8 AT K
- BRI AR A AR I T R A PR B SESAE 2 ) e i
IR AR RIRES, FohURFE B Rk 2B
th LTS SRR A K L B IR A A 2 2R
TRE T AR S R TE S A SR 2 PR AR, H 3B
JiR R 545 A R PR /K R A E YD REI /K 2 7R SR AL
K, FIKFIK BT A T EAF, KBRS G i
KRR 2, MiKEKEBER AP E X R
L3N

DL L B HT . 2010—2019 4F A3 A& 7K
T BRIRAR S SR A B RS S P AR A
AHIE, Bk 2 B, SRR E R
G R ERAAESAAME, 7 2 B O 2010—
2013 SFEREA 3G R b B2 PR A . @ 2014—2019
CERRA FE R FE IR0 o 7K b B YR A KA R
G AL A P B AR AR R S — 2, R R
TASCE A 7K = 8 A 2SR R 0 BT S 55, Bk
R NEE, FROKBHE 5 H b TR A 2 & 1)
AHELAE FFZEESE N, A2 SR A B R IRES 1 4
IS K T BRI A IR A VR S AR PR 3l
K, BEA AR e BRI, A AR 11
R S, 20162019 F7K LA SR AW
FEARIB e, IRIFAE R P AN R 4 P X 2



6 34 PIMERSR: BT AR A A AR MK = BEER R ) 0r—— A =P A AR 37 1065

MNEHRN . KIHRIGIEV KB REBHEK, 2
AR A AL RS KM ERERERFE 2 —. b,
VN I - O 74 1 i i3 oy bl L1 K= g A
29 T Z X IR TR B AT AR, AT R B X 31
R 2™, =T RISk, F AR S5 KF
AR W, BURF IR T 5% 7K = S5 A A B FH )
WS IIPE, BT AR H ARk 1= R I5 R B RE T MK
ZE T AR 3, {3 X 3 Bl A ARl K - B R DT E
TEME AR A, = VTP R R IR AR SR 502
HlF KRR —Fahn, 4 XK IR HE
LB 73%, KEIEFRFIFHE IE 0.5%, X T =
VL R AEAS X Sk b, /K BEIR CL4 U Z X 34 Ja
RIERIHI LR R AR, KR
A 1.03 hm*/ N, & T FIEA S RIT A NS5 T
1 0.31 hm*/ AN™; AR KE 2770 mY/ N, &
T BT AN KE 2276 m/ ANY, —F 4524
BT 3.3 F5A1 1.2 %o AAHAR I KR FE K
T, MR 7K SIS AR FH 2Rt T 7K B2 Kt
J&, A T30 XA K A B IC ECAS B ) 3 22
JEIA . 1% X 38K L ISR K B SRR T 25 0],
FHB I TN — BT K L BEVE A R, PLSRBlX
K LB R R .

2z FnR, BAR AR EH RS, (R
IR R R o 52 PR 45 HA) 1 52, 7K SRR R
FEFER, BEORRILH R 3R /K TR FH 2R i e
IK BRI BT R HRE A, A% XK B AN e
W ANV HEBE T 2 o K BHIE AR R 1K, 2R
M T AR MY K - IR A AR o R 1) SR T
FE 7K = BEIE AR AR TR A DR R E 22 (1 B ST 5 e
R AR IV E PRI S5 40, K IHET kK BER
AIRFEERI B, $2m ACGE AR R K A 250K,
InsE 5] 7K TAZ e 1™ i 78 /K b 5 YR B4
ARE ARG P RFE AR R BT, KA E 255 34
a8 = AEYD, 3% FE R np Hh AR DLAR BRAR £ 22 4,
HEZN X IR G 2 e . AT SeBl A AR It X A
MK - BHIR R GRS R R

4 %5

AHIFFCHE I = VT B AR AR 37 8 SR 5 X
FIARS R AREXT 2010—2019 4R 7K 1 F Y5 #E
BRI THAT N, 32 R 451

AR 0 AR ALK & B B PR TR bR

B AN EHOTH RN, i AL E A 2K
TRIRAERS R ARSI ) AT ERETD,
R TR B S5 T BB AT LU, VRN 25 SR RE A
(1) Jsz et IX 458 /K = SR Y B R R 5, T BN T
M XK - BER AR T .

23 10 a JAHAR I NIBANM K B A 45 2 105
SEIME A 5.26 hm?/ N, &K% 718 1.97 hm?/ N\, /K%
WRAESIRT, FIFPIRGLZ : N8k 528 A4 4 2 12
SEIIME R 2.47 hm’/ N\, 7K#0 7179 3.60 hm’/ A, #fHh
PRIRA SR AR, I USRI 5E X 380K 7 IR
(I EI A T R b o A 65 P T R 8, AT 2 i L
IKBHIR SR BE IR R

3) AR A I NI AR MK £ W8 A 75 I R
AP A bR AL I R SR S, AT
WREE R T . ALK - B A 2R3
DI A PR B bR AR AR B RN, A TR B A 2
VI o« NIAMY K BRI ) AR A RN
Fv A U BE ST ALK BRI AE 2 R R PR
A ERFE AE . AR3HRNsEK AR T &, $2
AR K L BRI AR ER 77, DL K B s ]
FREER R

SZCER(References):

[11 Yang X, Lin E, Ma S M et al. Adaptation of agriculture to
warming in Northeast China[J]. Climatic Change, 2007, 84(1):
45-58.

[2] AR RGN oK B FR 4K IR BAR 203
AN [D]. Abat: HEHRLK S, 2018. [Wu Dali. Effects of
drip fertigation on yield, nutrient and water productivity and
root distribution of spring maize. Beijing: China Agricultural
University, 2018.]

[3] Zhang F L, Zhu F Z. Exploring the temporal and spatial variab-
ility of water and land resources carrying capacity based on eco-
logical footprint: A case study of the Beijing-Tianjin-Hebei urb-
an agglomeration, China[J]. Current Research in Environment-
al Sustainability, 2022, 4: 100135.

[4] Zhang M, Liu Y M, Wu J et al. Index system of urban resource
and environment carrying capacity based on ecological civiliza-
tion[J]. Environmental Impact Assessment Review, 2018, 68:
90-97.

[5] SunT, Feng Z M, Yang Y Z et al. Research on land resource
carrying capacity: Progress and prospects[J]. Journal of Re-
sources and Ecology, 2018, 9(4): 331-340.

[6] TanK, Zhao X Q, PuJ W et al. Zoning regulation and develop-
ment model for water and land resources in the Karst Mountain-

ous Region of Southwest China[J]. Land Use Policy, 2021, 109:


https://doi.org/10.1007/s10584-007-9265-0
https://doi.org/10.1016/j.crsust.2022.100135
https://doi.org/10.1016/j.crsust.2022.100135
https://doi.org/10.1016/j.crsust.2022.100135
https://doi.org/10.1016/j.eiar.2017.11.002
https://doi.org/10.5814/j.issn.1674-764x.2018.04.001
https://doi.org/10.5814/j.issn.1674-764x.2018.04.001
https://doi.org/10.5814/j.issn.1674-764x.2018.04.001
https://doi.org/10.1016/j.landusepol.2021.105683

1066 U N 44 %
105683. and land resources bearing capacity in Henan Province. Zheng-

[71 FuQ, Jiang Q X, Wang Z L. Comprehensive evaluation of re- zhou: Henan University, 2019.]
gional agricultural water and land resources carrying capacity [18] AT~FAl. HaT oM RBE 1) =YL SR Ab K - 9 R 2k
based on DPSIR concept framework and PP model[C]//Li D L 5T [D]. MG /R ZRAEA LK%, 2011. [Ren Shoude. Research
et al. Computer and computing technologies in agriculture V. on agriculture water and soil resources carrying capacity based
Heidelberg: Springer, 2012. on macro-micro scale in Sanjiang Plain. Harbin: Northeast Ag-

[8] LiH, Zhou W, Zhuang Y et al. Agricultural water and soil re- ricultural University, 2011.]
sources matching patterns and carrying capacity in Yan’an [19] Z=F NI, &8N, FEate, &5 FE T ) 503058 T2 g K7k
City[J]. Transactions of the Chinese Society of Agricultural En- Mo 2 7], A0l TSR, 2013, 29(2): 169-76+298. [Li
gineering, 2016, 32(5): 156-162. Xinchuan, Xu Xinguang, Wang Jihua et al. Crop classification

[9]1  ZEMKFE. VLT IRK B R A R T RES R H sh 15 recognition based on time-series images from HJ satellite.
A S [D]. Ma/RE: RALA&L K2, 2011, [Jiang Qiuxiang. Transactions of the Chinese Society of Agricultural Engineer-
Study on carrying capacity evaluation and dynamic simulation ing, 2013, 29(2): 169-176+298.]
of sustainable utilization of water and land resources in Sanji- [20] Fif, Brea, AESCER, 55 V0P RIMAO X SE A 24
ang Plain. Harbin: Northeast Agricultural University, 2011.] 253 o i [0, ARk L2 =43, 2016, 32(8): 253-259. [Yu

[10] B A&, B, B, & R TSR Y )I1E K2 5% Xiao, Wu Kening, Yu Wenju et al. Analysis on temporal and
TR 10 2 AR AT (7], REBEHEK 2441, 2018, 37(5): 106- spatial variation of landscape ecological security in modern ag-
114. [Xiao Yuejie, Yang Zhongjian, Ma Li et al. Spatiotempor- ricultural area. Transactions of the Chinese Society of Agricul-
al change in carrying-capacity of land and water resources in tural Engineering, 2016, 32(8): 253-259.]

Sichuan Province calculated using fuzzy assessment method. [21] TE#E. BT RXAERIZIACRL KB [D]. K&F: &
Journal of Irrigation and Drainage, 2018, 37(5): 106-114.] MK 2, 2017. [Yu Zhihai. Study on modern agriculture devel-

[11] %03, PNk sK B IR AR AW 7E [D]. bR H EAR LR opment situation of Friendship Farm in Heilongjiang Reclama-
P, 2010. [Liu Yang. Study on the agricultural water and land tion Area. Changchun: Jilin University, 2017.]
carrying capacity in Sichuan Province. Beijing: Chinese [22] A, 4P, e, . BORTT-U R I E R g0mH H AR R
Academy of Agricultural Sciences, 2010.] XAEZSTRIEIT K1) SWOT 434 [J]. ME ARG -K 2 H I8R5

[12] Wang G, Xiao C L, Qi Z W et al. Development tendency ana- 2 4, 2011, 27(5): 68-72. [Zheng Tao, Cui Shoubin, Pei
lysis for the water resource carrying capacity based on system Zhongxu et al. The SWOT analysis on the ecological tourism
dynamics model and the improved fuzzy comprehensive evalu- development of Heilongjiang national Qixinghe wetland nature
ation method in the Changchun City, China[J]. Ecological In- reserve. Natural Sciences Journal of Harbin Normal University,
dicators, 2021, 122: 107232. 2011, 27(5): 68-72.]

[13] XM S A R AT 0T ST X B A] Rl A SR8k A (0], & [23] RAEAE. WEEALERE TPV D548 AL 3 R I 7 T A 5 S e LB AT
GRAEFL ST, 2009, 44(6): 110-111. [Deng Xiong. Advantages 5 [D]. bt FEH K2, 2017. [Wu Decun. Study on spatio-
and disadvantages of applying ecological footprint method to temporal evolution and influencing mechanism of ecological
study regional sustainable development. Economic Research footprint during the process of urbanization in Jiangsu Province.
Guide, 2009, 44(6): 110-111.] Beijing: China University of Mining and Technology, 2017.]

[14] Wang S, Yang F L, Xu L et al. Multi-scale analysis of the wa- [24] Wang HM, Wang HE, Sun HY et al. Assessment of the ecolo-
ter resources carrying capacity of the Liaohe Basin based on gical security in the three gorges reservoir area by using the
ecological footprints[J]. Journal of Cleaner Production, 2013, ecological footprint method[J]. Journal of Mountain Science,
53: 158-166. 2012, 9(6): 891-900.

[15] SKATZ, Mk, koM. 25T otk R 2 R R i i 31 A [25] AR, FETAEZS R IR SE L N 7K b B PSR N 2 AR A B
BRI IF AT AR ) TR I [7]. HhBERFE, 2011, 31(9): AT [D]. $ET: 4B KA, 2021. [Li Yi. Spatial-tempor-
1084-9. [Zhang Keyun, Fu Shuaixiong, Zhang Wenbin. Ecolo- al variation and coupling and coordination analysis of soil and
gical carrying capacity of 31 provinces based on an improved water resource carrying capacity in Yanbian Prefecture based
ecological footprint model. Scientia Geographica Sinica, 2011, on ecological footprint method. Yanji: Yanbian University,
31(9): 1084-1089.] 2021.]

[16] He Y, Wang Z. Water-land resource carrying capacity in China: [26] FpEE, TR, S, 2 T AR RGIRSIME R A S 2 b

[17]

Changing trends, main driving forces, and implications[J].
Journal of Cleaner Production, 2022, 331: 130003.

E NG, R A K b BEUR AR T IS G S e A S R AR
FU [D]. AMI: WK%, 2019. [Wang Liyuan. Study on spatial-

temporal differentiation and coupling characteristics of water

RIS IR 7 Je P R A (D). A7), 2020, 40(4): 1405-
1412. [Guo Hui, Dong Shiwei, Wu Di et al. Calculation and
analysis of equivalence factor and yield factor of ecological
footprint based on ecosystem services value. Acta Ecologica
Sinica, 2020, 40(4): 1405-1412.]


https://doi.org/10.1016/j.ecolind.2020.107232
https://doi.org/10.1016/j.ecolind.2020.107232
https://doi.org/10.1016/j.ecolind.2020.107232
https://doi.org/10.3969/j.issn.1673-291X.2009.06.048
https://doi.org/10.3969/j.issn.1673-291X.2009.06.048
https://doi.org/10.3969/j.issn.1673-291X.2009.06.048
https://doi.org/10.3969/j.issn.1673-291X.2009.06.048
https://doi.org/10.1016/j.jclepro.2013.03.052
https://doi.org/10.1016/j.jclepro.2021.130003
https://doi.org/10.11975/j.issn.1002-6819.2016.08.036
https://doi.org/10.11975/j.issn.1002-6819.2016.08.036
https://doi.org/10.11975/j.issn.1002-6819.2016.08.036
https://doi.org/10.11975/j.issn.1002-6819.2016.08.036
https://doi.org/10.3969/j.issn.1000-5617.2011.05.021
https://doi.org/10.3969/j.issn.1000-5617.2011.05.021
https://doi.org/10.3969/j.issn.1000-5617.2011.05.021
https://doi.org/10.1007/s11629-012-2445-z

6 11 PV, BT A R AR AR K T B AR R 1 AT —— DA =T PR R R A3 9 1067
[27] FEMAm, sk, 2888, & KBS LB THE 5% 0] 4 Journal of Environmental Management, 2012, 98: 127-133.

[28]

[29]

[30]

B1

[32]

[33]

[34]

[35]

[36]

244, 2008,28(3): 1279-1286. [Huang Linnan, Zhang Weixin,
Jiang Cuiling et al. Ecological footprint method in water re-
sources assessment. Acta Ecologica Sinica, 2008,28(3): 1279-
1286.]

Tof, Eok, IR, BT /K BHE S M B b i K
JE AR [1]. £ 3FHEE, 2014, 34(11): 69-73+106. [Yu Qiang,
Wang Jinlong, Wang Yanan. Hebei urbanization based on ana-
lysis of the water resources ecological footprint. Economic Geo-
graphy, 2014, 34(11): 69-73+106.]

TRZE, FRAZRE, A, T AR S Rk I R AR K B R
#HAVEN [7]. Bk 22, 2012, 21(4): 267-274. [Zhang Jun,
Zhang Renzhi, Zhou Dongmei. A study on water resource car-
rying capacity in the Shule River basin based on ecological
footprints. Acta Prataculturae Sinica, 2012, 21(4): 267-274.]
KIFWE, A, P P AR A R T 5 R PR VR A
[J]. 2 4 %3, 2004, 24(10): 2257-2262. [Liu Yuhui, Peng
Xizhe. Ecological footprint calculation and development sus-
tainability assessment of China over the years. Acta Ecologica
Sinica, 2004, 24(10): 2257-2262.]

BEAUK, INIIRE, skigrs, 45 JLFRZ BT X A SRS aE /ot
7 [C]. HE M4y, 2015 b E L2 RE SRR,
B 1L, 2015. [Ge Shibing, Cong Mingzhu, Zhang Fengsong et al.
Study on the ecological and environmental carrying capacity of
Shenyang Economic Zone//China Land Science Society, Pro-
ceedings of the 2015 Academic Annual Conference of the
China Land Science Society, Nanjing, 2015.]

TR, PhA &, ARIEL HeT ESTDA BRI hE K A= 25 2 25 1
IKAERSE JI9EA [1]. A275244R, 2021, 41(12): 4651-4662. [Hao
Shuai, Sun Caizhi, Song Qiangmin. Evaluation of water ecolo-
gical footprint and water ecological pressure based on ESTDA
model in China. Acta Ecologica Sinica, 2021, 41(12): 4651-
4662.]

TsoulJ Y, Gao Y F, Zhang Y Z et al. Evaluating urban land car-
rying capacity based on the ecological sensitivity analysis: A
case study in Hangzhou, China[J]. Remote Sensing, 2017,
9(6):529.

PR, B, PV T AR A AR A 0 B IR A T TR
SR e AT A —— DA VT A A T R R T ) [0, b
LRI, 2006(4): 4420-5. [Zang Shuying, Zhi Ruizhi, Sun Xue-
meng. Quantitive evaluation of sustainable development of re-
sources-rich cites based on Ecological Track Model—A case study
of Daqing the petroleum city in Heilongjiang Province. Scientia
Geographica Sinica, 2006(4): 4420-5.]

EhMA. BT AR A AR R DR T IX 3 B )RR R I AT
[D]. W& /R¥EE: ZRAbA K 2%, 2018. [Han Yi. Study on sustain-
able utilization of land resources in Ha-Da-Qi region based on
ecological footprint. Harbin: Northeast Agricultural University,
2018.]

LiY,LiY, Zhou Y et al. Investigation of a coupling model of

coordination between urbanization and the environment[J].

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

FEEE, 159, . FETE RN RS 52
GEUMAR RS [J]. TR X R IE SR, 2011, 25(12): 14-19.
[Ren Zhiyuan, Xu Xi, Yang Ren. On coordination development
of agricultural ecological-environment and economy in Shaanxi
Province based on coupling degree model. Journal of Arid Land
Resources and Environment, 2011, 25(12): 14-19.]

BRI BT E A RS RS X KRR BTN T
[D]. P& /RS ZRAbRML K2, 2019. [Kang Kai. Study on evalu-
ation of regional water ecological carrying capacity based on
complex ecosystem theory. Harbin: Northeast Agricultural Uni-
versity, 2019.]

FIER. BT KA /K IRV 5 T R R
[D]. W& /R¥EE: ZRAbAL K2, 2016. [Lu Jing. Asscessment and
suggestions for sustainable utilization of groundwater resources
in the farm of Friendship. Harbin: Northeast Agricultural Uni-
versity, 2016.]

RIS, BT RIX LR 53/ R AR R /K BER AR [D].
Wy R BT K %%, 2015. [Gao Hongyu. Groundwater re-
sources evaluation of Youyi Farm, Hongxinglong Branch, Hei-
longjiang Reclamation Area. Harbin: Heilongjiang University,
2015.]

SRARGE, TRA, B KR T =P S X AR B
A B A% RS (7], P A, 2018, 34(24): 88-94.
[Luan Fuchao, Zhang Yu, Ge Jin. Spatial matching patterns of
agricultural land and water resources in Sanjiang Plain: Based
on water footprint. Chinese Agricultural Science Bulletin, 2018,
34(24): 88-94.]

TRER, ALIE B, BES, 5. BRI BIX K A FOK g
BRI T—— AR 90 (0], BRI AL, 2013,
34(2): 248-252. [Yu Fengrong, Du Guoming, Xue Jian et al. A
remote sensing monitoring research on continuous and altern-
ate cropping of soybeans and corn in Heilongjiang reclamation
region with Friendship Farm as an example. Research of Agri-
cultural Modernization, 2013, 34(2): 248-252.]

REHT, Wi 2, SRR, 55, IR EEIIX AR AR BT RS
A BEI 2 4y 5 (0], MR RLEE, 2014, 34(9): 1108-1116. [Xiong
Jianxin, Chen Duanlyu, Peng Baofa et al. Spatial-temporal dif-
ferentiation of coupling coordination degree of ecological carry-
ing capacity system in Dongting Lake area. Scientia Geograph-
ica Sinica, 2014, 34(9): 1108-1116.]

LR, WRIE, Rk 2, 5. TLRHTIT 2005—2012 HEK2ZEE K
BRIRARE 1504 [J]. BREE TREROAR AR, 2017, 7(1): 15-23. [Ji-
ang Shihui, Peng Jianfeng, Song Yonghui et al. Analysis of wa-
ter footprint and water resources carrying capacity in Shenyang in
2005—2012. Journal of Environmental Engineering Techology,
2017, 7(1): 15-23.]

e, Xt TR, =TT RO K b B DL
WRWEFE (1], B ERE, 2016, 55(18): 4894-7. [Nie Xiao,
Liu Xingtu, Wang Yiyong. Study on matching patterns of land

and water resources in Songnen and Sanjiang Plain. Hubei Ag-


https://doi.org/10.3321/j.issn:1000-0933.2008.03.044
https://doi.org/10.3321/j.issn:1000-0933.2008.03.044
https://doi.org/10.3321/j.issn:1000-0933.2008.03.044
https://doi.org/10.11686/cyxb20120432
https://doi.org/10.11686/cyxb20120432
https://doi.org/10.3321/j.issn:1000-0933.2004.10.025
https://doi.org/10.3321/j.issn:1000-0933.2004.10.025
https://doi.org/10.3321/j.issn:1000-0933.2004.10.025
https://doi.org/10.3969/j.issn.1000-0690.2006.04.006
https://doi.org/10.3969/j.issn.1000-0690.2006.04.006
https://doi.org/10.3969/j.issn.1000-0690.2006.04.006
https://doi.org/10.3969/j.issn.1000-0690.2006.04.006
https://doi.org/10.11924/j.issn.1000-6850.casb17090081
https://doi.org/10.11924/j.issn.1000-6850.casb17090081
https://doi.org/10.3969/j.issn.1674-991X.2017.01.003
https://doi.org/10.3969/j.issn.1674-991X.2017.01.003

1068 wooomo R % 44 %

ricultural Sciences, 2016, 55(18): 4894-4897.] Mk K%, 2012, [Liu Qingjuan. Research of grain farmers’ pro-
[46] BEillE, RS, MR, 55, BBV £l K - IR UT RO = duction behavior in Heilongjiang Province. Harbin: Northeast
X (7], K EARFRER, 2022, 42(1): 150-157+65. [Hou Agricultural University, 2012.]
Shutao, Yuan Weihao, Chen Jianlong et al. Matching pattern [49] 3KEE. H E/KFIEFI 545 KR IUCECERD 70 BT R0
and regional regulation of agricultural water and land resources UK ESKFEZITEL [D]. e FEALRMEHRE, 2022,
in Heilongjiang Province. Bulletin of Soil and Water Conserva- [Zhang Yao. Research on the matching of water resources util-
tion, 2022, 42(1): 150-157+65.] ization and economic development in China: Calculation based
[47] AF5m, 256Nk, = V0P JREF A SRR g 5720 7). on agricultural virtual water volume and water quality footprint.
AR, 2008, 28(10): 5002-5010. [Fu Qiang, Li Weiye. The Yangling: Northwest A & F University, 2022.]
comprehensive analysis and evaluation on the ecological carry- [50] Ren S, Fu Q, Wang K. Regional agricultural water and soil re-
ing capacity of marsh wetlands in Sanjiang Plain. Acta Ecolo- sources carrying capacity based on macro-micro scale in Sanji-
gica Sinica, 2008, 28(10): 5002-5010.] ang Plain[J]. Transactions of the Chinese Society of Agricultur-
[48] XIEIR. BIRTTA PR P AEF=1T NIEAL [D]. BRI ZRIEAR al Engineering, 2011, 27(2): 8-14.

Agricultural water and land resources carrying capacity based on ecological
footprint method: A case of Youyi Farm in Sanjiang Plain

Sun Jiaxin', Qi Peng', Zhang Guangxin', Du Chong’, Li Zan"’

(1. Key Laboratory of Wetland Ecology and Environment, Northeast Institute of Geography and Agroecology,
Chinese Academy of Sciences, Changchun 130102, Jilin, China; 2. Institute of Water Conservancy
and Electric Power, Heilongjiang University, Harbin 150080, Heilongjiang, China)

Abstract: The coordinated development of regional agricultural water and land resources is of great signific-
ance to ensure agricultural production. However, the study on coupling evaluation of agricultural water and
land resources is still insufficient. This article applies the ecological footprint method to quantitatively assess
the carrying capacity of local land and water resources, taking the Youyi Farm of Sanjiang Plain, a scientific
and technological demonstration area of the Black Earth Granary, as an example. The results showed that: 1) The
ecological footprint of per capita agricultural water resources was 5.26 hm’, and the ecological carrying capa-
city of per capita was 1.97 hm’. The ecological footprint of per capita water resources was far more than the
ecological carrying capacity. The ecological deficit of water resources was 2.82. The utilization of water re-
sources was in an unsafe state. Per capita ecological footprint of cultivated land resources was less than the eco-
logical carrying capacity, ecological surplus of cultivated land resources, the average ecological pressure index
was 0.69. The use of cultivated land resources was in a safe state. 2) The coupling coordination degree of the
ecological footprint of agricultural land and water resources and the ecological carrying capacity of land and
water resources of Youyi Farm is generally in the state of barely coordinated and primary coordination. 3) In
summary, although Youyi Farm was rich in land resources, water resources were scarce, indicating a signific-
ant room for improvement in the level of water and land matching in the region. Analyzing whether the carry-
ing capacity of agricultural water and land resources is within a reasonable and controllable range is of great
significance for coordinating the relationship between agricultural water and land resources and realizing the

sustainable development of agricultural water and land resources.

Key words: agricultural water and land resources; ecological footprint method; granary in Black Soil; Youyi

Farm
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