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Land-use/cover Resilience Characteristic

type coefficient
Paddy field 05 Indicating the importance of human intervention in maintaining landscape stability
Irigated land 04
Forestland 10 Indicating the importance of natural and semi-natural ecosystems including forest, grassland and wetland
(water body) in maintaining landscape stability
Water 10
Shrubland | 08
High-density grassland 08
Open woodland 07
Other woodland 07
Middle-density grassland 07
Low-density grassland. | 02 Having limit contribution to landscape stability
Urban constructon land | 01
Rural construction land [
Other construction land [
Unused land 0
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LULC type ESV ESV change

2030NDS 2030CPS 2030EPS 2020-2030NDS 2020-2030CPS 2020-2030EPS

Cropland 169.677 174733 177.682 -10221 -5.165 2215
Forest 372253 372.795 373127 -3.391 -2.849 -2517
Grassland | 39.854 | 39.930 40.203 [ -0.530 [ -0.454 [ -0.181
Water 99.904 98.368 97.208 4931 3395 2234
Construction land 0.000 0.000 0.000 [ 0.000 0.000 [ 0.000
Unuse land | 0018 0018 0019 0.000 [ 0.000 0.001
Total ESV 681.707 685.845

688.238 -9.210 ~5.073 -2.679
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ar opland Forest asslan Water Construction land Unuse lan
2020 - 32,999.39 14,651.64 242558 768.23 840522 2058
2030 NDS 31,12455 14,519.38 239376 808.11 1040424 2058
Pixels 34,582,834 16,132,649 2,659,741 808,831 11,649,336 22,863
cps 3205195 14,540.51 239834 795.69 946353 2061
Pixels 35,613,278 16,156,120 2,664,818 814,207 10,584,933 22,899
EPS 32,593.00 14,5347 241470 786.30 8,902.50 20,66
Pixels 36214447 16170517 2,683,004 873,672 9,891,663 2,951
2020-2030 NDS 187484 -13226 3182 39.88 1999.02 0.00
cps -947.44 -11113 2724 2746 105831 0.03
EPS 40638 -98.17 -1087 1807 49728 0.08
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LULC type

2000-2010

ESV change

2010-2020

Cropland
Forest
Grassland
‘Water
Construction land
Unuse land

Total ESV

199.077

364.370

49.787

91.986

0.000

0017

705.237

192821

378.606

40.891

100731

0.000

0.017

713.067

179.898

375.644

40.384

94.973

0.000

0018

690917

-6256

14.237

-8.896

8745

0.000

0.000

7.830

-12.923

-2962

-0507

-5758

0.000

0.001

-22.150

-19.179

11275

-9.403

2987

0.000

0.001

-14320
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Divers Cropland Forest Grassland Water Construction land Unuse land
Elevation 00969 01623 01524 01816 0.1026 02661
Slope 00299 00493 00588 00101 00191 00392
Population density 00929 00691 0.1006 02559 0.1265 0.0680
GDP 00953 00822 00751 00712 00773 00587
Precipitation 00881 00867 00696 00612 0.0673 01930
Temperature 01217 01611 01616 01199 0.1043 00347
Soil 00467 00218 00452 00807 0.0498 00361
Distance to primary roads 00682 00628 00520 00429 00536 00587
Distance to highways 00632 00539 00451 00313 00543 00594
Distance to railways 00772 00699 00557 00417 00729 00518
Distance to hospitals 00826 00472 00407 00208 00618 00245
Distance to government 00709 00482 00606 00421 00903 0.0806
Distance to schools 0,063 00855 00827 00406 0.1203 00291
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LULC type Area/km? Land change dynamics/%
2010 2000-2010 2010-2020

Cropland 3651747 3536991 32,999.39 -031 ~067 048
Forest 1421188 14,767.17 14,651.64 039 -008 015
Grassland 2,990.36 245605 2,425.58 -179 -0.12 ~094
Water 74407 81481 768.23 095 -057 0.16
Construction land 4,788.00 584372 8,405.22 220 438 378
Unuse land 1915 1922 2058 004 071 037
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Primary type

Supply Services

Regulating services

Support Services

Cultural Services

Total ESV

Secondary type Forest Water Unuse lan
Food production 1525.05 32203 32203 903.99 690
Raw material production 33813 740.67 47385 50375 2070
Water supply ~1801.08 38184 26223 7,507.95 1380
Gas regulation 1,228.32 2,429.04 1,665.37 2,891.39 89.71
Climate regulation 64176 7,268.73 440264 406451 69.01
Purifying the environment 186.32 2,162.22 1453.75 6,314.13 28293
Hydrological regulation 2063.31 5258.33 322492 87,273.07 165.62
Soil conservation 71767 2,958.10 2028.80 223582 10351
Maintaining nutrient circulation 21392 22542 156.42 17252 690
Biodiversity 23462 2,695.87 184479 7,19052 96,61
Aesthetic landscape 10351 1,196.12 81428 4,568.26 4140
- 5451.55 25,638.38 16,649.07 12362592 897.00
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Inspection items

Statistic

LM-spatial lag 57.286 0.000
LM-spatial error 50,882 0.000
Robust LM-spatial lag 7374 0,006
Robust LM-spatial error 0.969 0325
Hausman 46.03 0,002
LR-spatial lag 67.15 0.000
LR-spatial error 90.63 0,000
‘Wald-spatial lag 57.27 0,000
Wald-spatial error 91.96 0.000
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Variable LnAl LnA2 LnBl1 LnB2 LnCl LnC2 LnD LnEl  LnE2 LnF1 LnF2  Mean VIF

VIF 976 8.45 259 ‘ 2.56 241 231 ‘ 1.85 1.80 ‘ 154 153 125 329

1VIF 0102459 | 0.118343  0.386100 ‘ 0390625 | 0.414937 0.432900‘0.540541 0555556 ‘ 0649351 0.653595  0.800000 -






OPS/images/fenvs-12-1401513/fenvs-12-1401513-t003.jpg
Formula: PAMres ~ EXPLO + s (land use intensity) + s (woody vegetation) + s (RW, HW)

Adj. R? 0.14; deviance explained: 18.5%; RML: —23.96; scale estimate = 0.0 n = 147

Estimate Standard error

Parametric coefficients

Schwibische Alb -054 047 -145 ns
Hainich-Diin 056 044 127 ns
Schorfheide-Chorin 121 0.96 126 ns

Approximate significance of smooth terms

edf REA F p-value
Land use intensity 188 237 095 ns
Woody vegetation 259 322 377 <0.01**

Geographic location 20 20 128 ns
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e 2013 2014 015 2017 2018 2019 2020 2021 2022
Global Moran index value 0.137* 0.169 0.211# 0.171* 0.182* 0.289# 0.291# 0.301# 0.312# 0.325#
p-value 0.031 0.010 0.001 0.010 0.010 0.001 0.001 0.001 0.001 0.001
» Z value 1.989 2721 2.841 2.573 2497 3799 3.803 3816 3.833 3.967
Spatial correlation + + + + + + + + + +

Note: * and # are significant at the 5% and 1% levels, while + represents a significant active spatial correlation.
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Species diversity (ENS)  Morphometric Ecological and Acoustic richness

richness behavioral richness

se | Z-ratio | p | E | se | Z-ratio | p E se Z-ratio p se Z-ratio p
Region
 Alb—Hainich -022 006  -382 005 011 | 041 ns | 000 013 000 ns | 006 008 073 ns
Alb—Schorfheide -006 006 -104 ns | 009 011 030 ns | 044 016 269 * 1034 | 008 403
Hainich—Schorfheide | 0.16 006 282 =004 010 041 ns | 044 015 286 * 1028 | 008 365
Habitat
Forest—grassland 192 004 3970 058 009 651 LIS 012 935 L2 | 007 | 1675

Habitat in region

Alb

Forest-grassland 214 009 | 2457 029 016 170 ns | 082 021 | 399 | 103 | 012 | 807
Hainich

VForengrasslnnd 179 | 008 2251 e e ors | 6 L 0w o7 aso w127 o | s
Schorfheide

Forest-grassland 184 | 008 2231 044 014 | 306 * 176 025 699 =+ | 106 | 0.1 | 951 .
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Sewage treatment rate

Harmless treatment of household waste

Minimum value/%
Maximum value/%
Minimum value/%

Maximum value/%

497

100.00

481

100.00

31.09

99.90

12,00

100.00

3164

99.42

2218

100.00

85.96

100.00

80.13

100.00
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Description

Morphometric traits Reflect physical limitations of species for resource use and movement
Mass Averaged body mass of species
Wing length Length from the carpal joint to the tip
Kipp's distance Length from the tip of the first secondary feather to the tip of the longest primary feather
Beak length Length from the tip of the beak to the base of the skull
Beak width Width of the beak at the anterior edge of the nostrils
Tail length Distance between the tip of the longest rectrix to where it protrudes from the skin
Tarsus length Length of the tarsus
Ecological and behavioral traits Reflect a species environmental and interaction-based niche
Preferred habitat Forests (tall trees and closed canopy), woodlands (parklike tree dominated habitat), grasslands (open land), human-modified areas
(urban and agricultural land), shrubland (bushy habitat, e, juniper heaths), and wetland (lakes and marshes)
Habitat density Dense habitat, semi-open habitat, and open habitat
Foraging behavior Generalist, aerial, insessorial arboreal perching, and terrestrial
‘Trophic level >70% diet herbivore, >70% diet carnivore, and omnivore (no clear preferences)
Trophic niche Herbivore, granivore, aquatic predator, invertivore, vertivore, and omnivore
Migratory behavior Sedentary, partially migrating, and long-distance migrating
Centroid of latitudinal distribution | Geometric center of the species range (restricted to breeding and resident range)
Acoustic traits Reflect acoustic challenges for social communication and optimal signal design
Song duration Song duration and start and end of the song were determined by 6 db relative to the detection threshold of ~35 db within recording
sequences
Pace Number of elements (notes) per song durations sub-clement detection was set to a 10-ms hold time
Maximum frequency Highest frequency of the entire song
Minimum frequency Lowest frequency of the entire song
Mean frequency Mean frequency of the entire song
Mean frequency (sd) Variation in the mean frequency within the song

Bandwidth Bandwidth of frequencies covered by the entire song
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Region

Upstream Middle reaches Downstream
Urban Value added of Urban Value added of Urban Value added of
construction the 2,4 and 3,4 construction the 2,4 and 34 construction the 2,4 and 3,4
land/square industries/ land/square industries/ land/square industries/
kilometer square kilometer square kilometer square
kilometer kilometer kilometer
2006 1290 2,125 1,098 2524 2,506 7.841
2012 1534 6,297 1,581 6010 3,590 19,589
2016 2,195 13,769 1806 12,406 4419 35,708
2022 2,368 16116 2271 19,596 6,006 57,702
Average 423 1392 510 1404 589 1349
annual
growth
rate/%
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Region

Upstream Middle reaches Downstream
Time Area/ Proportion/  Time Area/ Proportion/  Time Area/ Proportion/
square % square % square %
kilometer kilometer kilometer
Residential 2016 47700 3380 2016 443,50 2991 2016 683.64 30.33
land (RL)
2022 49071 2870 2022 582.04 28.09 2022 93927 30.01
Variation 1371 - Variation 13854 - Variation 255.54 -
Industrial 2016 199.50 1372 2016 2532 1486 2016 42766 18.80
land (IL) t T
2022 22836 1305 2022 22636 1063 2022 59624 18.94
Variation 28.86 - Variation 104 - Variation 168.58 -
Land for 2016 6241 3.80 2016 57.34 337 2016 73.05 281
logistics and
warehousing 2022 68.15 348 2022 7108 300 2022 8236 267
(LL)
Variation 574 - Variation 1374 - Variation 1931 -
Land for road 2016 19632 1349 2016 15467 9.98 2016 335.04 14.63
traffic |
facilities (LR) 2022 30254 17.48 2022 37173 1776 2022 47956 15.17
Variation 10622 - Variation 217.06 - Variation 14452 -
Greenspaceand | 2016 16717 1282 2016 147.92 1089 2016 238.57 1118
square land (GS) T T T
2022 26715 1655 2022 368.74 1859 2022 38627 1279
Variation 99.98 - Variation 22082 - Variation 147.70 -
Land for Public | 2016 13623 1058 2016 21408 1546 2016 268.88 1255
Management i
and Public 2022 16225 1029 2022 19081 9.85 2022 359.13 1191
Service T T
Facilities (LP) | Variation 2602 — Variation -2327 - Variation 90.25 -
Land for 2016 7529 617 2016 11381 854 2016 13286 642
commercial and . T 3
service 2022 10388 680 2022 13564 7.15 2022 169.14 578
facilities (LC) T T T T T
Variation 2859 - Variation 2183 - Variation 3628 -
Land for public | 2016 67.82 5.63 2016 92.80 7.09 2016 6220 324
facilities (LF)
2022 5084 363 2022 90.45 493 2022 75.15 274
Variation -1698 - Variation -235 - Variation 1295 -
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Variable S EM SD OLS
LnAl ~0.120%(-1.99) ~0.119 (-1.76) ~0.173#((-3.67) ~0.152*(-2.03)
LnA2 0.012°(2.05) 0.015%(2.38) 0.016#(2.69) 0.036#(4.88)
LnB1 ~0.139%(~1.98) ~0.098#(~4.64) ~0.209(-357) ~0.124#(~4.16)
LnB2 0.031 (0.26) 0.014 (0.52) 0021 (0.73) 0.097 (0.60)
LnCl 0.094#(3.63) 0.091#(3.39) 0.096#(4.21) 0.095#(6.79)
LnC2 0.050°(2.50) 0.044#(2.74) 0.059#(3.89) 0.058 (1.89)
LoD 0.138%(2.46) 0.168#(3.87) 0.185#(3.09) 0.177#(278)

7 LnE1 ~0.391#(-4.50) ~0405¢(3.81) ~0524#(-:3.75) ~0.487#(~2.80)
LnE2 ~0.379 (~1.67) ~0.320°(-2.00) ~0.422#(4.46) ~0.359%(~4.85)
LnF1 ~0232(-1.97) ~0.246 (~1.86) ~0.268 (~1.64) -0.203*(-2.12)
Lnk2 ~0.007 (-0.95) ~0.006 (-0.51) ~0.003 (-0.94) -0.002 (-0.71)

WLnAL - - -0251#(-3.27) =
WLnA2 - - ~0.026 (~1.93) =
WLnB1 - - 1.407#(3.32) =
WLnB2 = = 0.068 (0.66) =
WLnC1 - - 0.078*(2.42) =
WLnC2 - = 0.153*(2.32) =
WLnD - - ~0.233*(-0.215) -
WnEl - - 0.214#(4.36) =
WLnE2 - - 0.120%((2.03) =
WLnF1 = - ~0.247#(-2.83) -
WLnF2 - - ~0.067 (~0.093) -
Cons 1807157 ~2697523 - -1218178
R-squared 0.079 0.049 0210 0297
Logl 300.6899 295.4301 5183216 -

Note:

. arid ¥ sespeciivily: pass the iaspecisn under- L00: 5%, and: 18- conditions: The: t-vles-or -zl

cnclossd in.parenthieses:fo tie:ciihit oF the regresiion: codiiciest.
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Treatment -20 cm 20-40 cm

Total Total Available Available Total Total Available Available
phosphorus potassium phosphorus potassium phosphorus potassium phosphorus potassium
(9/kg) (g/kg) (mg/kg) (mg/kg) (g/kg) (g/kg) (mg/kg) (mg/kg)
& 036 s0c 82 64 oatc s0b 57 a2
w o6l s S62c 606 0.9 5b 306 s06¢
HY 091 N 1057 1201 067 57 72 7540

IssM 0786 s 16 10075 o6h 55 553 ey
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Treatment boveground Grain Plant Plant Fertilizer Fertilizer
biomass yield phosphorus potassium phosphorus potassium
(t/hm2) (t/ uptake uptake recovery recovery
hm2) (kg/hm2) (kg/hm2) efficiency (%) efficiency (%)
Mean + [ 113 £ 30¢ 62+ L6 166+ 57d 540 = 24.5d - -
£ P 18.1 £ 1.3b 104 + 347 + 3.0c 93.1 = 11.5¢ 415 + 13.1c 782 +29.7b
08b
HY 28+ 15 1345108 7542 1445 £ 732 428 = 11.6b 546 % 16.0c
ISSM 220+ 13 131409 432:43b 1229 + 5.4b 602 % 1940 794 % 289
st K 049¢ 0.53 0.39b 032 - -
P 0.83b 082b 081a 074b 046¢ 041b
HY 085 0.83ab 082a 0.89 0.55 0502
ISSM 0.861 0852 079% 0.90a 051b 042b
cv K 2675 26.06 3458 4533 - -
P 7.15 817 862 1238 3157 37.97
HY 649 o 879 506 27.04 293
ISSM 599 7.15 991 439 3217 3635

Note: Different letter means significantly different at a = 0.05 probability level. The same as below.
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Manageme

Item

Tillage Method

Planting Density
(plants/hm?)

Chemical Fertilizer
Amount (kg/hm?)

Organic Fertilizer
Amount (kg/hm?)

Total Nutrient Input
(kg/hm?)

Fertilizer Operations

Rotary tillage to
15 cm before
sowing in spring

55,000

Rotary tillage to 15 cm before sowing
in spring

55,000

225N, 100 P05, 60 KO

225 N, 100 P205, 60 K,0

50% N, 100% P,O5 and KO applied

as basal fertilizer; and 50% of N
applied as topdressing at the jointing
stage

Subsoil tillage to 25 cm after harvest in
autumn and rotary tillage to 15 cm
before sowing in spring

80,000

300 N, 120 P;0s5, 150 K0

30,000 N, 355 P,05, 165 K,0

35% N, 65% P,0; and K;O applied as

basal fertilizer; 10% of N and 15% of
P,0; and K,O as starter fertilizer applied
with the seed at sowing, 35% of N applied
as topdressing at the jointing stage; and
20% of N, P05 and K,O applied as
topdressing at the silking stage

Subsoil tillage to 25 cm after harvest in
autumn and rotary tillage to 15 cm
before sowing in spring

70,000

200 N, 67 P,05, 67 K;O

25,000

24,100 N, 241 P,05, 101 K;0

40% of N, 80% of K,O and 100% of P,O5

applied as basal fertilizer; 10% of N as

starter fertilizer applied with the seed at

sowing; and 50% of N and 20% of K,0

applied as topdressing at the jointing
stage
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Influence Principal Principal Principal Principal Principal Principal

factor component 1 component 2 component 3 component 4 component 5 component 6
Al 0.986 0359 ~0023 0001 0236 0274
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2020 status 2030 natural 2030 planning protection Degree of Degree of

area (km?) development scenario (km?) change change
scenario (km?) (ND) (PP)
Cultivate land 20 388.22 19 959.16 19 867.49 -00210 02554
Woodland 52 890.27 52 80465 53 706.76 00016 00154
; Grassland 56 459.12 56 42113 55 921.91 00007 00095
Waters 1197.74 128576 127606 00735 C ooes
Construction land 248005 294657 2645.10 0.1881 00665
Unused land 268235 268048 268043 ~0.0007 0007
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Rate of contribution
%
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1103
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438

313
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Construction land-Grassland
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145

Habitat quality degradation
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2264

2164

2032
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2020

Cultivated Forest Grassland Waters Construction Unused Wetlands Out Proportion

land land land land (%)
Cultivated 4517225 49674 352691 3118 109376 13096 2160 530116 5205
land
Forest land 13011 2369291 37577 oos | 5806 s 208 59496 584
Grassland 1545.62 88081 82688.39 na 346.98 s 3695 30960 2065
Water bodies 971 237 1076 swrrs | 458 084 o w0 037
[ Consriction 17332 784 mos 1% 28112 o 072 21825 214
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Land-use type Cultivated Forest Grassland Water Construction Unused Wetlands

land land bodies land land

In 2020 47423.82 25091.77 87044.99 642.17 3872.12 16328.15 212497

ND 46517.79 25038.15 8749105 6709 4647.07 16077.49 208553

cP 47661.18 2499825 86971.05 671.48 4158.79 15981.3 2085.97

EP 461145 2513835 8862674 6898 4068.63 157753 211467

EC L senas | 25078 8741376 67007 48596 16072.57 2084.96

' Variation in ND 906,03 -53.62 446.06 2873 | 77495 06 -39.44
Proportion in -191 -021 051 447 2001 -154 -186

| ND (%)

Variation in CP 23736 9352 7394 2931 286.67 -346.85 -39
Proportion in CP (%) 05 I 008 456 | 74 | -212 -184
Variation in EP 130932 o | 1swzs 47.63 19651 -552.85 -103
Proportion in EP (%) -276 | 019 182 742 | 507 | -339 048
 Variation in EC -102257 R 279 987.48 ssss | 001
Proportion in EC (%) -216 -026 042 434 255 -157 -188
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2020-2030

a 0‘ 1 0 0 0 0 0 1 1 1 1 1 0 0
| a o 1 1 o 0 0 1 1 1 i 0 1 1 1
a 0 0 0 1 0 0 0 1 1 1 1 1 1 1
as 1] 1 1 0 1 1 0 0 0 0 0 1 0 0
a 1 0 1 1 1 i 1 1 0 1 1 1 1 1
a 0 1 N L 0 0 1 L L 1 1 1

a1, a2, 3, a4, @5, 4 and a; represent cultivated land, forest land, grassland, water bodies, construction land, unused land, and wetlands, respectively. The matrix rows represent the source, and
sl et weoat the Geetiation.
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Scenario Cultivated Forest Grassland Construction Unused Wetlands

setting land land land land
ND 0 051 08 056 1 039 052
cp 092 04 043 059 1 0 ‘ 049
EP 0 047 1 047 052 026 045
EC 0 | 048 069 052 1 | 038 ‘ 049
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Year Indicator Land-use types
Cultivated Grassland  Water Construction Unused  Wetlands
land bodies land land
1980 Area (km) 50127.33 24577.64 8571150 678.20 228528 1701578 2165.88
Proportion (%) 27.46 1346 14695 037 125 9.32 119
1990 Area (km) 5026149 24601.03 8576353 554.42 228188 16940.79 2157.90
Proportion (%) 27.53 13.48 46.98 03 125 9.28 118
2000 Area (km?) 5047873 2429193 8572636 548.85 249946 16879.93 2135.88
Proportion (%) 27.65 1331 14696 03 137 9.25 117
2010 Area (km’) 4843404 2515170 8657220 61355 302698 1659474 2168.63
Proportion (%) 2653 1378 4742 0.34 1.66 9.09 119
2020 Area (km’) 4742643 25094.46 8705286 64313 387219 16330.60 212522
Proportion (%) 2598 1375 47.69 035 212 8.95 116
1980 ~ Variation (km?) 13416 2338 5203 -123.79 -3.40 ~7499 -797
1990
Dynamic 003 001 001 -183 -001 ~0.04 ~0.04
degree (%)
1990 ~ Variation (km?) 217.24 -309.10 -37.17 -5.57 21758 ~60.86 -2202
2000
Dynamic 004 -0.13 0 -0.1 095 004 -0.1
degree (%)
2000 ~ Variation (km?) ~2044.69 859.77 84584 64.71 527.52 -285.19 3275
2010
Dynamic 041 035 01 118 211 -0.17 015
degree (%)
2010 ~ Variation (km?) ~1007.62 -57.24 480.66 2957 84521 -264.14 ~4341
2020
Dynamic -021 -002 0.06 048 279 -0.16 -02
degree (%)
1980 ~ Variation (km?) 35140 -285.72 1486 -129.36 21417 -135.85 -30.00
2000
Dynamic 004 ~006 0.00 ~0.95 047 004 -007
degree (%)
Development 007 0.03 0.04 01 049 001 005
degree (%)
Consumption 004 0.08 0.04 106 002 0.05 012
degree (%)
2000 ~ Variation (km?) 30523 80253 132650 94.28 137274 -549.33 ~1066
2020
Dynamic ~0.30 017 0.08 086 275 -0.16 -002
degree (%)
Development 022 029 025 123 318 010 031
degree (%)
Consumption 053 012 018 0.35 044 0.26 033
degree (%)
1980 ~ Variation (km?) ~270091 516.82 134135 -35.08 158691 ~685.18 ~4066
2020
Dynamic -0.13 005 0.04 -0.13 174 -01 ~005
degree (%)
Development 014 015 0.14 047 195 005 017
degree (%)
Consumption 028 0.10 0.10 059 022 0.15 022

degree (%)
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Cultivated Grassland Construction Unused Wetlands O Proportion

land land land (%)

Cultivated 4977162 3244 10114 7.18 20472 360 655 355.63 1983
land

Forest land 3011 2416473 37589 132 313 175 037 41257 23.00

Grassland 547.62 | a0s 85059.43 26 1149 s 412 6200 3635

Water bodies 7139 | vo 37.42 a7 300 553 9.07 | 800

[ Consriction 9.67 om 071 012 227463 0.00 - 1065 059
land

Unused land 1984 288 14086 - 118 16848.70 233 167.08 931

Wetlands 2847 0.64 1089 299 132 8.10 211344 a1 292
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Land Protection and Efficient Use Technology (C54)

Factors and sub-factors Global weight
Cultural Diversity Dimension (C1) 02790

Values and Belifs (C11) 0199 0.0558 5
Cultural Adaptability (C12) 02815 0.0785 1
Compatibility of Land Use with Cultural Traditions (C13) 01823 0.0509 8
Cultural Influence (C14) 01976 00551 6
Community Participation and Development (C15) 0.1386 0.0387 15
Psychological Awareness Dimension (C2) 02329
Risk Perception (C21) 0195 0.0454 14
Psychological Driving Factors (C22) 0205 0.0477 10
Cognitive Biases (C23) 0309 0.0720 2
Psychological Belonging (C24) 0291 0.0678 3
Policy and Governance Dimension (C3) 0.1565
Perfection of Land Laws (C31) 0.156 0.0244 21
Environmental Protection Policies (C32) 0227 0.0355 17
Sustainability of Land Use Planning (C33) 0324 0.0507 9
Land Dispute Resolution Mechanisms (C34) 0293 0.0459 13
Environmental Dimension (C4) 01514
Biodiversity Conservation (C41) 0313 0.0474 1
Pollution Control and Clean Production (C42) 0214 0.0324 19
Soil and Water Conservation and Forestry Management (C43) 0307 0.0465 2
Greenhouse Gas Emission Control (C44) 0.166 00251 20
Economic and Technological Dimension (C3) 01802
Market Allocation of Land Resources (C51) 0310 0.0559 4
Output and Profit of Agricultural Land (C52) 0202 0.0364 16
Land Resource Monitoring and Assessment Technology (C53) 0295 0.0532 7

0193 0.0348 18
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Land use/cover Resistance coefficient use/cover Resistance coefficient

Paddy field 100 Middle-density grassland 3
Irrigated land | 100 [ Low-density grassland 5
Forestland 1 Water 8

Shrubland | 3 Urban construction land 1,000

Open woodland 5 Rural construction land 800
Other forestland | 5 Other construction land 900
High-density grassland 1 Unused land 50

Source: Zhang et al., 2017.
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Year Overall Within- Within- Within- Between- Between- Between- Within- Between- Super

east central west east- central-  east-west region region (%) variance

central west (%) (%)

2004 0206 0200 0259 0117 0272 0.186 0232 285 44.1 274
2005 0243 0202 0267 0171 0275 0234 0302 23 511 207
2006 0219 0.193 0258 0130 0294 0.190 0274 271 474 255
2007 0243 0208 0259 0140 0318 0216 0322 257 532 211
2008 0253 0205 0274 0148 0296 0244 0338 256 549 195
2009 0257 0213 0265 0.160 0291 0253 0339 w 532 s
2010 0286 0.196 0278 0179 0331 0271 0409 246 613 141
2011 0269 0.199 00 | ot 0319 0253 0379 us | 572 o
2012 0302 0.199 0256 | 0214 0336 0288 0428 54 569 177
2013 0296 0202 021 | o1 oxs | o 0428 wr | 57.1 e
2014 0302 0203 0257 0188 0344 0293 0440 237 62.1 142
2015 030 | o 0246 0207 0371 0303 0478 ns | 624 141
2016 0319 0203 0261 0203 0378 0298 0475 236 625 139
2017 035 | 0w s | oz 0386 0314 0497 | 609 s
2018 0344 0204 0286 0242 0370 0334 0499 249 602 149
2019 0378 0310 0285 | o023 0443 0384 0520 244 58.6 e
2020 0378 0295 0292 0244 0428 0389 0515 2148 580 172
Average | 0291 0214 0266 0186 0341 0278 0404 253 56.5 182
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Provinces Technical Fertilizer input Carbon emission reduction potential (kg

efficiency (%) efficiency (%) CE/hm?)
East Hebei 8376 a2 297.90
Shandong 95.09 7778 8796
Jiangsu 8166 3674 30429
Fum— 8683 5188 23005
Central Henan 97.69 8890 3886
Anhui 8327 1038 21742
Hubei 7627 2644 21855
Average 8574 5191 158.28
West Xinjiang 8338 4118 31062
Gansu 1741 202 1144
Shaanxi 63.02 979 45018
Sichuan 80.40 3406 16480
Average 6855 2136 33651
National | 7920 3988 25110
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Variable name Symbol el on Coefficiel Standard error

Constant c Baseline level of wheat output when other inputs are zero 6505 0588 11057
Labor L Labor input in days per hectare 0176 0045 -3913
Fertilizer F Chemical fertilizer application in kg per hectare 0.199% 0077 2589
Seed s Seed usage in kg per hectare 0,192+ 0,066 2925
Machinery M Machinery costs in CNY per hectare 0,076+ 0026 2918
Variance of the error term (%) 7 Measures the variance of the random error term 0037 0029 1.290
Technical inefficiency ratio (y) v Proportion of the error attributed to technical inefficiency 0,866 0.105 8229
Mean of the inefficiency effect () i Mean value of the technical inefficiency term 0161 0124 1.300

Log-likelihood ratio (LR) LR Test statistic for the significance of technical inefficiency 57240 - -

Note: ***, **, and * represent significance levels of 1%, 5%, and 10%, respectively.
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Fertilizer type Nitrogen Phosphorus Potassium Pure quantity (kg) per 100 (kg)of physical

(N) (%) (P20s) (%) (K20) (%) quantity
Diammonium 17 17 0 | o
Phosphate
Triple Superphosphate 1 u 13 8
Mixed Fertilizer 10 17 3 30
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