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Fig.1 Overview of Liaoning Province: (a) Location (b) Population of each city (c) Land use type
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Table 1 Changes in the value of various ecological function services in Liaoning Province

ESV (10T )

WS (%)

A RGNS S RE ESV (10% Yuan) Percent ( % )
Ecosystem service function
2000 2010 2020 2000 2010 2020
HELA AR S5 By 131.852 347.265 487.902 3.450 3.237 3.177
JERLAE 109.043 301.134 425.616 2.853 2.807 2.771
IR IR -22.383 -30.853 -24.143 -0.586 —0.288 -0.157
JE T iS5 AP 368.014 1013.476 1432.556 9.628 9.446 9.327
SR 911.312 2550.922 3612.294 23.843 23.776 23.519
EIETS: S 290.368 814.465 1161.375 7.597 7.591 7.561
IKSCIET 1063.329 3025.826 4417339 27.820 28.202 28.760
KRS TR 402.197 1115.857 1579.267 10.523 10.400 10.282
RS ANIEN 40.012 109.072 153.867 1.047 1.017 1.002
LRy EZ=2 S 363.081 1017.436 1449.323 9.499 9.483 9.436
SCARIRSS FF M 165.382 464.598 663.932 4327 4.330 4.323
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Fig.2 Dynamic changes of major crops in Liaoning Province
*2 UTHEETEH~2ETF
Table 2 Production factor by city in Liaoning Province
Hb et A \ . vz -~ . e
PRLREIRT g ot Wl 00 AT PRI WA SO R IR AR BT BT BT
factor ¥ Shenyang Dalian Anshan Fushun Benxi Dandogn Jinzhou Yingkou Fuxin Liaoyang Panjign Tielign Chaoyang Huludao
2000 1.264 0917 1.338 1.287 1.173 1.274  0.620 1.372 0.389 1.408 2.089 1.248 0.313 0.439
2010 1.137 0.937 0907 0973 0.784 0.775 0.969 1.274  1.259 0.888 1.453  0.398 1.236 0.921
2020 1.131 0.733 0.965 1.059 1.017 0.952 0.903 1.207  0.884 1.215 1403 1.214 0.099 0.665
#3 UTTHESTEHIENESESEIT
Table 3 Ecological footprint of crop production in municipalities of Liaoning Province
20004FEMAEAS 2 (hm?) 20104FE/EM RS 23 (hm?) 20204EVEAES IR (hm?)
T3 Ecological footprint in 2000 Ecological footprint in 2010 Ecological footprint in 2020
City IKF K PN IKFE EK K IKFE ES N K
Rice Corn Soybean Rice Corn Soybean Rice Corn Soybean
e FHTT 158538.313 258918.880  48737.851 161919.437 409722.608 30044.697 153940.399 500550.295 9132.497
Kt 26704.748 150786.240  42729.075 30248.686  208554.250 59463.463 18208.004 167800.971 54794.980
T 45465.678 142486.080  22699.821 40439.420 148106.560 7511.174 38974.158 180553.844 6983.674
E7 T 18929.948 47495360  25370.388 17631.587 75219.473 6259.312 12339.309 121152.301 4297.645
AT 5915.609 29972.800 10014.627 7926.126 28960.469 3129.656 7373.489 46480.869 1611.617
FHART 57972.965 78851.520 18026.328 52085.973 68999.775 8137.105 56429.765 119306.490 11818.525
BT 26028.678 69859.680  30043.881 35748.447  304376.473 13770.486 39877.034  323688.072 4834.851
HOm 53747.530 25131.040 6008.776 72143.925 41594.231 3129.656 65909.965 50508.092 2686.028
B 4563.470 48648.160 15355.761 7602.611 382511.429  26915.041 3461.026  341139.373 15041.759
IBAT 51719.322 69629.120  23367.463 59688.584 61225.153 2503.725 61847.022 110748.641 1074.411
BT 123213.678 7839.040 8011.701 156419.676 13022.493 10640.830 160110.053 16947.898 1074.411
BRUATH 54930.652 269755200  43396.716 74570.290  515068.744  23159.454 52366.822  590491.616 9669.702
Wi 1521.157 31125.600 8011.701 323.515  345776.338 14396.417 0.000  338957.961 1611.617
BT 5408.557  32739.520  17358.687 8896.672  169292.406  11892.693 1203.835  101351.786  3760.440
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2000 4F KA A 25 AL i 2010 AF /KA A 25 AL i 2020 £F7KREA S R
0~ 7373.489 []7373.489 ~ 18208.004 [N 18208.004 ~39877.034 [ 39877.034 ~ 65909.966 | 65909.966 ~ 160110.053
2000 4 F KA 5L 2010 4 F KA 2R 2020 4 F KA I
7839.040 ~ 41594.231 41594.231 ~75219.473 [ 75219.473 ~208554.250 [N 208554.250 ~ 409722.608 | 409722.608 ~ 590491.616
2000 FEHR A5 AL 2010 AER AL LI 2020 R EA LML
1074.411 ~2686.028 [ 2686.028 ~4834.851 [ 4834.851 ~ 9669.702 I 9669.702 ~ 15041.759 I 15041.759 ~ 59463.463
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Fig.3 Spatial Changes in Ecological Footprints of Municipalities in Liaoning Province
F4 TTEESHEHEYESERD
Table 4 Ecological carrying capacity of crops in the municipalities of Liaoning Province
2000fEHEATRE) (hm?) 2010fEYAERTRAT) (hm?) 2020/E A= 7RE ) (hm?)
iz Eco-carrying capacity in 2000 Eco-carrying capacity in 2010 Eco-carrying capacity in 2020
City IKFE S/ = IKFe ESS K IKFe ES/S K
Rice Corn Soybean Rice Corn Soybean Rice Corn Soybean
AT 152607.776  305349.536  49038.144 152821.896  415559.856  19645.086 150456.930  468754.260 9351.108
K 26827.752 145705.798  33826.296 28406.092 188016.546  38338.292 14374.130  147470.804  32244.670
EAI) 50207.112 164378.652  26238.180 34803.404  158826.584 5383.952 32630.510  176041.090 5830.530
E7ni) 24146.694 42154.398  25374.492 20928.466 71960.932 5360.986 15491.052  111692.730 4153.398
AR 6838.590 30214.134 10071.378 7647.973 29095.548 2327.644 7222.734 43552.008 1509.228
FHART 66171.560 94125.668  21742.084 42642.130 82983.721 5915.671 48133.881 118770.605 9283.684
HRM T 14787.000 97594200  24513.560 31025329  302753.788 9348.692 34076.105  299888.872 4307.373
=18k 57881.936 42611.576 8871.352 59419.360 64010.856 2970.968 52846.889 61292.154 2687.130
B 2309.104 56737.984  11834.158 7073.806  298167.594  21488.354 3092.864  300195.294 8716.254
LA 60445.440 80892.416  27610.880 49330.174 80302.744 1600.406 60515.819  108284.689 901.299
SR i) 170282.746 19707.626 9521.662 167902.306 22335.628 8164.057 160765.669 17251.450 1189.755
R 61513.920  277275.648  38760.384 26478.582 146329.007 5363.285 51473.600  557973.824 9522.616
BFHTT 597.204 41406.144 6104.752 393.144  332468.637  14808.418 7.336 36114.859 461.130
T 3164.312 42299.406  12284.976 8983.863 144327.712 8202.658 704.670 94003.036 3171.017
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Fig.4 Spatial variation of ecological supply and demand balance index of major crops in Liaoning Province
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Ecosystem Service Value and Changes in Food Supply and
Demand in Liaoning Province

REN Dong-feng!, CAO Ai-hua!, DU Wen-jing?
(1. School of Geomatic , Liaoning Technical University , Fuxin 123000 China;
2. Fuxin Ecological Space Survey and Design Institute Co., Fuxin 123099 China)

Abstract: [Objective] The aim was to study the temporal evolution of land use, ecosystem service values and
ecological footprints in Liaoning Province, so as to provide a scientific basis for optimizing ecosystem management
and improving ecological quality in Liaoning Province. [Method] This study scientifically drew on the ideas of human
geography, ecological economics and regional economics, adopted a combination of qualitative and quantitative
methods, spatial analysis, modeling and other research methods to estimate the ecosystem services value (ESV). The
assessment was based on the status of land use in Liaoning Province from 2000 to 2020, and the ESV was estimated
with reference to the equivalent method. [Result] (D The sum of the ecological function service value of hydrological
regulation and climate regulation in Liaoning Province for each period exceeded 50% of the total ESV, and the
contribution of the two land use types (forest land and water) to the total ESV in Liaoning Province was over 86%. (2)
The proportion of sown area of corn in Liaoning Province was always much higher than those of rice and soybeans,
and the growth rate was relatively high. The sown area of rice and corn has fluctuated and changed, and the sown area
of soybeans has continued to decrease. (3 The ecological footprints of rice, corn, and soybeans roughly coincided with
the trend of their sown area. And based on the ecological footprint, the supply and demand balance index of the
ecological carrying capacity of crops in each city was further calculated to provide countermeasures and suggestions
for the distribution of food production. [Conclusion] In the future, Liaoning Province needs to focus on the efficient
use of natural resources, strengthen the protection of all types of land, make the stable development of good land and
the gradual restoration of destroyed land. At the same time, the cutting-edge equipment and technology are needed to
be developed and introduced to establish a natural resource-saving land use system to produce maximum economic
and environmental benefits in a limited space, with a view to achieving sustainable economic and ecological
development.

Key words: Land use; Ecosystem service value; Ecological footprint; Net primary productivity - energy value model;

Regional sustainable development
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