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Evaluating natural agricultural resources in China: A framework and system of indicators

LIU Licheng', SUN Zhongxiao', MENG Chao™?, CAI Yumei*®, ZHANG Qian"*

(1. College of Land Science and Technology, China Agricultural University, Beijing 100193, China; 2. China Land Surveying and Planning
Institute, Beijing 100035, China; 3. Key Laboratory of Land Use, Ministry of Natural Resources, Beijing 100035; 4. Key Laboratory for
Farmland Quality, Monitoring and Control, Ministry of Natural Resources, Beijing 100193, China)

Abstract: This study aimed to scientifically evaluate and rationally utilize natural agricultural resources, to enhance the unified
management of natural resources, and help to achieve high—quality, sustainable agricultural development. Based on comparative analysis
of the research and application practices of natural agricultural resource evaluation frameworks and index systems domestically and abroad,
this study proposes and constructs a whole process, multi-dimensional evaluation framework, and index system for natural agricultural
resources in China based on the dynamic process of “development, utilization, protection, and restoration” of these resources. The
framework and index system are oriented to the management objectives and core content of the four major natural agricultural resources,
namely, climate, land, water, and biology, at different stages, and cover nine criteria levels and 111 individual indicators. The conceptual
framework and index system are dynamic, holistic, systematic, and fully connected with actual natural resource management practices, and
have good application prospects and portability, realizing a three—dimensional spatial and continuous comprehensive evaluation of natural
agricultural resources.
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The explanation of abbreviations in the figure is detailed in attached the table after the text.
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Figure 1 Comparison of agricultural natural resources evaluation index systems of international research institutions
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Figure 2 Timeline of natural agricultural resources evaluation in China
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Figure 4 Framework of natural agricultural resources evaluation

index system
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Table 1 Natural agricultural resources evaluation index system
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Continued table 1 Natural agricultural resources evaluation index system
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Attached table: Framework and model of natural agricultural resources assessment indicators

HEZLAETR Framework model #FR Name fift B¢ Explanation
n ek B R SDG2 Sustainable Development Goal 2: JHBRVLITK , S BUAR B4 42, W 8 3R ALtk nT R4l H b
Sustainable development goals SDG6 Sustainable Development Goal 6: K32 /K= 25 R G0, MU A B /K G B, SRR & i o B R 3R R R A5 K
(SDGS) HaL 2
SDG15 Sustainable Development Goal 15: &4 Yk FIAEHE AT HELL R il 2B A8 R G0 W Rp 8L M 21,
AT AL R A IR B A ) AR ek
FEARHELL CAP Common Agricultural Policy : £ WCH 14 2: [6] b BUR L 1 ORI 7E RS E WO AR 7 it T 3, i AR T
Indicator framework TES BLAIAS T HERE R | B AR IEAR RIS
MEA Millennium Ecosystem Assessment: T4EA4E 28 RGN, B A N HEEh A8 RGN ORI RIT Fe 2R
PL kA 7S RGN AT R VE 1) 0T ik 177 R HBUS 264 5 S LR il
AEls Agri-Environmental Indicators : 38K 2 Jj - ) —RA 52007 - 5 (DPSIR) HEZR [ Rk SR8 46 47
SAFA Sustainability Assessment of Food and Agricultural System : & € AV 2R G0 AT Fp e P PEAL ], & 78
A VAR AN [v) A 1 1A 4008 1) T 45 5 e 8 A v )
GAEZ Global Agro-Ecological Zones : 2ERAO A5 X, & — P 2R L i BE IO A HIE T 1 52,
DI AR 18 PR e SR R SR A 5 20 B
ALSA Agricultural Land Suitability Analysis : &AE#7 4z 7 04l MBS BLPEPEAS , 2 —Fh 4Bk 4= F) F R
K7 R OR AT RSO AT B A [ Al Rl T B bR I SR T,
SEAMLESS  EU Integrated Assessment of Agricultural System : B W3 40/ 2 Gt 45 A 1P , 2 BRI AL PR3 BUR A
M B ARQUHR I A A ST LR PR RO A PPAG £ G HE SR
SES Social Ecosystem System : #1253 A RGEHESL 2 LAAR Y AT 282 50 i (1 Joe A2 IR O HE SR 22—
Al A= A A LPJmL Lund—Potsdam—Jena managed Land model : 7 [¥] 3 2% 3H S0 52 Wi AF 55 B (PIK) I & 59 FH T4 48 4 BR
Agro—ecol models il b RBAG PR RN A 8 A Rl AR e A 5 o g A 7Y
MONICA Simulation Model for Nitrogen and Carbon Dynamics in Agro—ecosystems : i [ 3£ 1i J& A\ 5t 5%
T (ZALF) FF 5 00 FH RAEAS S8 A R0 L 4 X VR A 77 i e P R U803 1Y) 52 T ) S 25
WOFOST  World Food Studies : fH #Ui 5 55 .0 (CWFS) I 22 FUR 7 MR 2 [ F 2 1 FH T B 119
WA RIS o A A LS
CATIMO  Canadian Timothy Model : ¥ JELAE I 5 T A BRSSHUAE D1 9 A A RN 8 SR M I 25 A A
DSSAT The Decision Support System for Agrotechnology Transfer : 5& [E] [&] b5 - % 25 $2 AW B oK K A0 & Ao s
PUEMDCEAE R A B AR T G REAE 25 AR P R S B VR R T
Al 28 AR MAgPIE Model of Agricultural Production and its Impact on the Environment : 8 [¥ i 2% ¥ <A 52 i WF 53 fr
Agro—econ models (PIK)AIF A& B AR M Az 77 e T R 358 ) 5 i) 22 e S 7
CAPRI Common Agricultural Policy Regional Impact : KK ¥ 1 & 1) FH F 1A 4Kk 5 X IR L 3R 5% BUR (1 2
U A RIS 0 1) Al FPREE T TR
DREMFIA  Dynamic Regional Sector Model of Finnish Agriculture : 25 % [ $& W YEAE 5T Fr T & A9 F F3PA48 A [A) 4
MBS S% 22 7 RO 8 5200 14 DXl 26 B AR R
DEMCROP  Dynamic Economic Model of Farm Management and Crop Rotation : 2825 AR IRFIE BT I & PEAL X

AR AT R R RUAL A 5 PP A B SR S VR 2 B A A
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