OPS/images/fenvs-12-1385604/math_1.gif
Positive index: X,

(X = Xontn) | (Ximax =






OPS/images/fenvs-12-1385604/math_10.gif
o)





OPS/images/fenvs-12-1385604/math_11.gif





OPS/images/fenvs-12-1385604/math_12.gif
(12)
"GP,
Gu =Y, GyP,S,





OPS/images/fenvs-12-1385604/inline_7.gif





OPS/images/fenvs-12-1385604/inline_70.gif
g(x; N x;)





OPS/images/fenvs-12-1385604/inline_8.gif





OPS/images/fenvs-12-1385604/inline_9.gif





OPS/images/fenvs-12-1385604/inline_68.gif





OPS/images/fenvs-12-1385604/inline_69.gif





OPS/images/fenvs-12-1406546/crossmark.jpg
©

|





OPS/images/fenvs-12-1403490/math_3.gif
Tfmw'(' L o






OPS/images/fenvs-12-1403490/math_2.gif
eI .
fvar (S;)

@





OPS/images/fenvs-12-1403490/math_1.gif
[0





OPS/images/fenvs-12-1403490/inline_9.gif
X, i)
1
j<
Jj
1<
718





OPS/images/fenvs-12-1403490/inline_8.gif





OPS/images/fenvs-12-1403490/inline_7.gif
)





OPS/images/fenvs-12-1403490/inline_6.gif
(X,





OPS/images/fenvs-12-1385604/math_2.gif
Negative index: X

=

(max = Xi) [ Xmaz = Xowin) ~ (2)





OPS/images/fenvs-12-1385604/math_20.gif
(20






OPS/images/fenvs-12-1385604/math_21.gif





OPS/images/fenvs-12-1385604/math_16.gif
Y Y Ga (P8, + PS) (1 - D)





OPS/images/fenvs-12-1385604/math_17.gif
A~ P
e

7





OPS/images/fenvs-12-1385604/math_18.gif
dE ()| (x-y)dFu(y) as





OPS/images/fenvs-12-1385604/math_19.gif
= | dr@| (- yar ) 9





OPS/images/fenvs-12-1385604/math_13.gif
a3





OPS/images/fenvs-12-1385604/math_14.gif
in (PSy + PuS))Dy (14)





OPS/images/fenvs-12-1385604/math_15.gif
as)





OPS/images/fenvs-12-1385604/inline_57.gif





OPS/images/fenvs-12-1385604/inline_58.gif





OPS/images/fenvs-12-1385604/inline_53.gif





OPS/images/fenvs-12-1385604/inline_54.gif
Np





OPS/images/fenvs-12-1385604/inline_55.gif





OPS/images/fenvs-12-1385604/inline_56.gif





OPS/images/fenvs-12-1385604/inline_5.gif





OPS/images/fenvs-12-1385604/inline_50.gif





OPS/images/fenvs-12-1385604/inline_51.gif





OPS/images/fenvs-12-1385604/inline_52.gif





OPS/images/fenvs-12-1385604/inline_67.gif
g(x; N x;)





OPS/images/fenvs-12-1385604/inline_63.gif





OPS/images/fenvs-12-1385604/inline_64.gif





OPS/images/fenvs-12-1385604/inline_65.gif





OPS/images/fenvs-12-1385604/inline_66.gif





OPS/images/fenvs-12-1385604/inline_6.gif





OPS/images/fenvs-12-1385604/inline_60.gif





OPS/images/fenvs-12-1385604/inline_61.gif





OPS/images/fenvs-12-1385604/inline_62.gif





OPS/images/fenvs-12-1385604/inline_59.gif





OPS/images/fenvs-12-1385604/inline_10.gif





OPS/images/fenvs-12-1385604/inline_11.gif





OPS/images/fenvs-12-1385604/inline_12.gif





OPS/images/fenvs-12-1385604/fenvs-12-1385604-t002.jpg
Criterion Interaction

q (e 0 xo)<min (g (x1)q (x2)) Nonlinear weakening

min (q(x),q (x2))<q (x, N x2)<max (q (x)),q (x2)) | One-factor nonlinear
weakening

max (q (x1).q (2))<q (1 N x2) Two-factor enhancement

q (x; N x2)>q (x))+q (x2) Independent

9 (60 x2) = q(x)+q (x2) Nonlinear enhancement
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Level evi n rati Interaction
Low ~25% and below (0,0.1598]
Medium-Low (=25%,-10%] (0.1599-0.1918]
Medium (~10%,10%] (0.1919-0.2344]
I Medium-High (10%,25%] (02345-0.2663]
High 25% and above (02664-0.5452]
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Center of gravity coordinates  Long axis (km) ~Short axis (km) = Area (km?) Oblateness ~Azimuth angle

2012 112.159591°E, 37.325122'°N 452.526 152910 54,346.161 0662 4.016
2015 112.177048°E, 37.295967 N 446,540 152638 53,531.803 0658 3727
2018 112.158105°E, 37.344768'N 424909 152934 51,037.457 0640 4383

2021 112234174°E, 37.227414N 406.445 160392 51,200,562 0.605 3.108
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EICEEC

Urban ecological
resilience

First-level Secondary index Attribute  Weig|
index (%)
Pressure Water supply per ten-thousand Yuan GDP (X,;) m/ten-thousand - 220

dimension yuan
Comprehensive power consumption per ten-thousand Yuan GDP (X,) kwh/ten- - 265
thousand yuan
Occupied area of construction land per ten-thousand Yuan GDP (X,5) kan?/yuan - 0.46
Industrial sulfur dioxide emissions per ten-thousand Yuan GDP (X,) |  t/ten-thousand - 1.66
yuan
State dimension Total water resources per unit area (Xos) mfkm?® + 879
Normalized vegetation index (Xoq) + 1.93
Green coverage rate in built-up area (X,) % + 118
Excellent air days (Xos) day + 213
Response Centralized treatment rate of sewage treatment plant (Xoo) % + 0.64
dimension
Harmless treatment rate of municipal solid waste (X,) % + 251
Comprehensive utilization rate of general industrial solid waste (X, ;) % + 5.80
Ratio of expenditure on energy conservation and environmental % + 1258
protection to local fiscal expenditure (X,2)
Innovation Ratio of research and experimental development funds (R&D) to % + 16.24
dimension GDP (X;5)
The proportion of science and technology expenditure in local fiscal % + 13.90
expenditure (X,,)
Patent licensing quantity index (X,5) Number + 27.32
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Parameter Reference

measured

Chemical properties

pH Soil pH was measured by a glass | Rhoades (1996)
electrode using a soil-water
suspension ratio of 1:2

EC Soil electrical conductivity (EC) | Rhoades (1996)
was measured by a calomel
electrode using a soil-water
suspension ratio of 1:2 after
settling the sample overnight
using an EC meter

Organic carbon Soil samples were ground to pass | Nelson and
through a 0.25-mm sieve for Sommers (1996)
organic carbon analysis by the
Walkley-Black method

Exchangeable bases  Exchangeable bases, e, K, Okalebo et al. (1993)
Ca, and Mg, were
determined using the neutral
normal ammonium acetate
method

Available P Available P in acidic soils was Bray and Kurtz
estimated by using Bray’s extractant | (1945)
no 1- 003M NH,F in 0025M HCl | Olsen (1982)
Available P in alkaline soils was
estimated by using sodium
bicarbonate (NaHCOj) of pH 85 as
an extractant for soils, respectively

Available Available micronutrients, e.g. (Lindsay and
micronutrients Fe, Cu, Mn, and Zn, were extracted | Norvell, 1978)
by the DTPA reagent of pH 7.3

Available boron Available boron was extracted Keren (1996)
from hot water

Available $ Measured using 0.15% calcium | Tabatabai (1996),
chloride (CaCl,) as an extractant | Sahrawat et al,
(2009)

Inductively coupled plasma-optical emission spectroscopy (ICP-OES) was used to
detect sulfur and boron, whereas microwave plasma atomic emission spectroscopy
MP-AES was used to quantify macro and micronutrients

Physical properties

‘The soil samples collected were analyzed for the parameters, viz, water holding
capacity at 0.33 bar (upper limit); permanent wilting point at 15 bar (lower limit),
plant available water (derived value), and profile water storage capacity (derived
value) using standard protocols. This analysis helps us to know the plant available
moisture content and to assess profile water storage capacity

Microbial properties

Microbial biomass count (bacteria, fungi, actinomycetes, nitrogen-fixing bacteria,
and phosphate-solubilizing bacteria) was estimated using 1 g of each soil sample,
which was subjected to serial dilution in 0.9% of sterile saline solution and spread on
nutrient agar medium, potato dextrose medium, actinomycetes isolation agar, and
Jensen's medium, respectively (Sanders, 2012). The soil respiration rate was estimated
by the alkali trap method (Anderson, 1982)

‘Water
Water samples were analyzed for presence of nitrates, carbonates, Chemical Oxygen
Demand (COD), and heavy metals using standard protocols.
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Vilage  Topography Sand  Sitt Clay Textural Volumetric  Volumetric Plant Plant Soil Actinomycetes

) ) class water water extractable  extractable respiration (CFU/. (CFUlg)
contentat  content  waterin50- waterin100- rate )
FC at PWP. cm cm (mg CO/g
(cm?/cm?)  (cm¥/cm?)  depth (mm) depth (mm) soil)
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Class name Hirbandh Ranibandh
Percentage Area (sq.km) Percentage
Built-up 584 292 2287 546
Rainy 10832 5422 15559 37.18
Post-rainy 018 0.09 007 002
Double crop 14.20 7.11 2325 5.56
Fallow 040 020 031 007
Forest 5153 25.79 173.68 41.50
Wasteland 375 1.88 7.76 185
Waterbodies 1558 7.80 3500 836
Total 199.80 100 41853 100
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Problem Main root cause Assigne

Low productivity Boron, sulfur, and phosphorous deficiency Mother Earth
Low varietal and seed replacement Material
Selection of varieties according to topography Management
Pest management

Low intensity Low water holding capacity Mother Earth
Low in beneficial bacteria Mother Earth
Low in organic content Mother Earth

e —— rainy season crop Management/man

Migration Man
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Modes Number of plants

ng FVC (Avg.) (%)

Change rate of FVC and ESV (%)

‘ M1 9 5.92 10.31 74

M2 5 5.61 1135 102
» M3 7 10.30 11.95 16
‘ M4 9 9.22 14.53 58
‘ M5 2 12.56 14.03 12

Note: Initial FVC (Avg) represents the FVC, in the year of PV, plant construction and grid connection. Existing FVC (Avg.) denotes the 2022 FVC., The plants that were newly buit in 2022 were

sot-aedncrnd 1ot cilbn kot
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Cost of cultivation (Rs. ha™) Gross income (Rs. ha) Net income (Rs. ha*)

S 32,000 69,485 37485
S 32,000 68,782 36782
S 32,000 72491 40,491
S 32,000 78,381 46,381
S5 32,000 57,938 25,938
Se 32,000 83433 51433
Vi 32,000 76,252 44252
v, 32,000 67,252 ] 35252
| Vs 32,000 71,751 39,751
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Treatments Weed density (nos/m?) Weed dry matter (g/m?)

Factor A: Sowing schedule

S: August 1 fortnight 829 11.84
(64.83) (141)

» Sy: August 2™ fortnight | 7.98 112
(71.83) (124)

7 S5: September 1* fortnight 7.86 10.76
(60.17) (116)

S: September 2™ fortnight 7.82 1052
(66.83) ()

S5: October 1* fortnight 7.87 1047
(61.67) (110)

Sg: June 2* fortnight | 816 | 1226
(66.67) (142)

S:SE 0.08 024
CD (p = 0.05) 024 076

Factor B: Variety

ViCO 6 780 1049

(6333) (1)

Va: CO(Rg)7 | 829 [ 11.96

(67.33) (140)

V3 VBN (Rg) 3 7.90 1103

(6533) (122)

V: SE 0.10 012
CD (p = 0.05) 029 036
Interaction § x V: SE 025 030
CD (p = 0.05) | 072 088
v (%) 535 467

Shte Sinre iet g tanstoties vl ani Farite i Dl heie ik el sriaa vl
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Plant No. of No. of No. of 100 seed Grain yield B:C

Treatments height (cm)  branches/plant pods/Plant  seeds/pod weight (g) (kgha™) ratio

Factor A: Sowing schedule

Si: August 14 fortnight 190 9.82 204 398 9.04 926 217
;2 August 2" fortnight 178 843 200 396 895 917 215
S5: September 1 182 9.07 223 402 898 967 227
fortnight

Sy: September 2 179 1025 259 411 8.82 1,045 245
fortnight

S5: October 1 155 871 155 391 8.82 773 181
fortnight

Sg: June 2* fortnight 201 1182 287 400 897 L2 261
S:SE 259 033 690 016 016 2620 -

CD (p=0.05) 815 1.03 2173 050 NS 8256 -

Factor B: Variety

V1:CO 6 200 1090 237 398 894 1,017 238
Va: CO(Rg)7 171 823 201 4.09 891 892 210
V3VBN (Rg) 3 173 9.92 | 226 392 893 958 224
V: SE 204 021 385 007 0.10 9.82 -

CD (p = 0.05) 5.96 0.63 11.24 NS NS 2864 -
Interaction 5.00 0.53 943 018 023 24.04 -
SxV:SE

CD (p = 0.05) 1459 NS NS NS NS 70.15 -

CV (%) 7.94 9.44 738 527 458 822 -
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Factor A: Sowing schedule Factor B: Cultivars

2 1-14"August (It fortnight) Vi:CO 6
S5: 15-30"August (2nd fortnight) Va: CO(Rg)7
Sy 1-14"September (1t fortnight) Vy: VBN (Rg) 3

S,: 15-30"September (2nd fortnight)
S5: 1-14"October (1st fortnight)
Sq: 15 to 30™June (2nd fortnight) (Control)
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PV plants Latitude ~ Longitude Initial FVC ESVi(N) (10  ESVi(P) (10*  Confidence

name (construction year) Syr?) Syr) interval
1 Shengyang s’ | 373520" 100 M 835 (2013) 1078 102 a4 1413, 455)
2 CHNZhonged 1050062 37SYR0" 26 M 933 013 962 156 750 21,7791
3| Hengiveive 052013 sTsUs 2m0 M 1158 (2015) 1159 200 750 (716,8.44]
4 CHNETegger 105200 5750 wess7 | M4 502 (202 02 1906 w0312 (10170, 10450)
5 | Tianyun s e M 1007 (2015) 185 280 671 (592,7.49]
6 | Meiiyun s T e M 3107 019) 2688 095 132 [114,150)
7 CECEPTengger 1050753 37T6PAN 6667 M3 860 (2015) 968 068 32 1307.338)
5 CECEPAlwhan | 105307 7OYOY 03k M4 1384 (2011) 1858 206 528 440, 617)
9 Shenghao s3I M 993 (018) 1343 025 o2 072,091
10 Jinsinghalun s 3T mn M 1701 (2016) 1576 136 387 374,399
11 CHNE Alashan Left | 1056314" | 38°6510" 0667 M1 909 o1 1709 109 266 251,281
Banner
1 CHNEXinpang | 1056439 | 385562 0667 | M4 630 015) 1854 109 239 (213,260
13| Shenghui loses eSS 22667 M5 1519 (2013) 1463 231 713 f653,7.72)
14 Saihan Taoki oo a6 M 274 (o) 77 070 435 (347, 5201
15| URESubo Naoer | 1009600" | 41'7'56" wn M 067 Go10) 1 146 15951 (13874, 18035]
16| CHNE Jinta 99395”3997 61 M 236 (2011) 737 065 752 (072, 1430]
17 GEPICHuineng 98936’ | 3954 50 M 025 2onn) 207 051 v 946,1639]
15 Poer ChimJin  987SS’ | 399" seeer M2 382 (202 3 579 8 f69.11, 80.58]
19 Waling Power lorev2” | 392508" 1508 M 405 (200) S8 155 2978 (2735,3210)
20 | Zhena oz et Ms 638 C016) 535 025 221 2212210
21| Zhongdian Kesin 10782747 0y 24 M3 723 (o1s) 525 025 2 1202, 230)
22| CHNE Mingi tozsy | svori s M 526 (013) 8 136 1353 (1305, 14021
23| CHNEGSNE l0igas" | 389638 133 M 416 @o13) st6 o1 126 (17,1351
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Operation Kedia Tentulia Itamara Jadurbankata  Sitarampur  Kamogora Ramgar Dhanara  Gosai Satnala
Land preparation 1200 1200 1200 1100 1200 1000 1500 1500 1000 1200
Seed 20 150 200 300 350 200 0 Y 20 300
Transplanting @0 750 750 00 50 %0 70 800 750 750
Fertilizers 00 300 300 150 300 00 20 150 30 300
Pesticide @0 500 500 500 1000 00 0 0 1000 1000
Inte-culivation + weeding &0 500 00 00 00 00 0 00 00 500
Harvesting @0 1000 00 1000 1200 00 1200 1600 750 1000
Transport @0 0 500 00 00 0 0 00 00 0
Others 350 00 300 a0 00 0 0 00 00 30
Totl cost 4900 5000 4550 4950 5900 4300 5600 5970 520 5650
Cost of family labor (3 + 6.+ 7 +.9) 2150 2650 2150 270 2850 2100 2600 320 2500 2550
COC (excuding cost of family labor) 2750 23590 2400 2250 3050 2200 3000 20 270 3100
Gross revenue 902 5175 5226 6281 5130 702 581 5655 4198 902
Net revenue (incuding the family lbor cost) 2 75 7 13 70 a0 116 315 1072 3
Net revenue (excluding the family labor cost) | 2752 2525 3076 3581 2280 2602 288 2455 1698 3352

(INR/deckmal® of Iand): *1 decimal = 0.004046483 ha [Source: Focus Group Discussion (FGD)).
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30 mg/L)

Village Drinking water Irrigation water Pond water
Tentulia Chemical oxygen demand (COD) level of 32 mg/L CaCO; - <100 mg/L pH < 6-alkaline | COD-22.40 mg/L
Arsenic-0.01 mg/L soils
Sitarampur | Safe Safe COD-192 mg/L
Arsenic-001 mg/L
Jadurbankata | COD-12.80 mg/L Safe Safe
Kedia Presence of magnesium sulfate CaCo; - <100 mg/L COD-12.8 mg/L
Arsenic-0.02 mg/L Arsenic-002 mg/L
Itamara Arsenic-0.02 mg/L COD-41.6 mg/L Arsenic-0.02 mg/L
Arsenic-0.03 mg/L Potassium
levels=23.12 mg/L
Satnala COD-57.60 mg/L Arsenic-0.02 mg/L Arsenic-002 mg/L
Arsenic-0.02 mg/L
Gosainidihi | Arsenic-0.03 mg/L Arsenic-0.03 mg/L Safe
Dhanara Arsenic-0.04 mg/L Arsenic-0.03 mg/L Arsenic-0.03 mg/L
Ramgarh Arsenic-0.05 mg/L Arsenic-0.03 mg/L High COD
Arsenic-0.03 mg/L
Kama gora | Arsenic-0.06 mg/L High Mg concentration-91.90 mg/L (BIS desired safe limit is |~ Arsenic-0.04 mg/L Arsenic-004 mg/L
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Soil depth cm azing practices BD g/cm’ e CP % NCP %

0-10 GE 146 £ 0.05A 45.69 + 1L57A 2075 + 2.20A 1594 + 0.73B
[ SG 1S1£005A 4406 L67A a2 1AB | 1664+ 057AB

CK 155+ 0.04A 42.67 £ 146A 25.14 2198 17.53 + 056A

10-20 GE 144 + 008B G 2sA | BLIEADA 1524 + 1624
SG 154 + 0.02AB 42.89 + 0.68AB 26.35 £ 0.65AB 1655 + 0524

CK 167 £ 0.09A 3871 £ 2948 2220 + 3188 1651 + 0.29A

20-30 GE 140 + 008B 47.86 £ 271A 3229 £ 421A 1557 + 154A
SG 148 + 0.04AB 4501 + 127AB 92951648 | 15720504

CK 160 + 0.08A 4110 £ 2858 24.69 + 2538 1641 + 0214

30-40 GE 143 £ 0098 4679 £ 2834 3035 £ 4.16A 1644 = 139A
SG 145 + 006B 45.12 + 2.66AB 2913 £ 3.08A 1582 + 0724

CK 158 £ 0.02A 4181 £ 0.78B 2527 £ 0.83A 1654 + 133A

Note: Different letters represent significant differences at p < 0.05. BD, soil bulk density; TP, soil total porosity; CP, soil capillary porsity; NCP, soil non-capillary porosity; GE, grazing exclusion;
5C:. sessonil prazing: U five:spaking.
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Soil depth cm razing practices Sand (0.02-2 mm) Clay (<0.002 mm) %

0-10 GE 75.66 + 4.54B 18.92 + 3.64A 539+ 091A
SG 72.85 + 2.36B 2142+ 1.82A 571 £ 0554

CK 84.65 + 140A 11.84 + 114B 349 + 0.30B

10-20 GE 7045 + 6.42B 2321+ 5.04A 6.32 % 1384
SG [ 8334 £222A 13.13 + 1.91B 349 £ 031B

‘ CK 83.82 £ 1.85A 1279 + 1.27B 336 £ 0.59B

20-30 GE 78.17 £ 1.79A 17.42 + 1.48A 4.37 £ 0.30A
SG 7733 £722A 18.14 £ 6.13A 4.49 £ 1.08A

CK | 8156 £ 4.55A 14.22 + 3334 4.18 £ 1254

30-40 | GE 73.86 + 2.65B 2094 + 1.94A 517 £ 082A
SG [ 76.9 + 431B T 18.48 + 3.37A 4.58 £ 0.93A

CK 8558 £ 1.40A 7 1118 + 1.48B 322 +013B

Witie: Difereist Istoans taressit sioaiBiant dilfaeetions at s 008, TR, S aniin S0 wamnel s CF. fis sisiig





OPS/images/fenvs-12-1406546/math_3.gif





OPS/images/fenvs-12-1535193/fenvs-12-1535193-g007.gif





OPS/images/fenvs-12-1406546/math_2.gif
L7(2022) - L7 (2000)

ICR CP1(2000)

100% @





OPS/images/fenvs-12-1535193/fenvs-12-1535193-g006.gif





OPS/images/cover.jpg
& frontiers | Research Topics

Drylands under the

influence of climate
change and human

activities






OPS/images/fenvs-12-1535193/fenvs-12-1535193-g005.gif
olt dupth (cm}

—*—GE ~+~8G ——CK

sofl orgaic carbon conents_ ()
o s w0 AT

R e ]

-0

)






OPS/images/fenvs-12-1424578/fenvs-12-1424578-g004.gif





OPS/images/fenvs-12-1380421/math_3.gif
Do - 0s)

®





OPS/images/fenvs-12-1380421/math_2.gif
T (@ + Dy + ) @






OPS/images/fenvs-12-1410037/fenvs-12-1410037-g006.gif





OPS/images/fenvs-12-1380421/math_1.gif





OPS/images/fenvs-12-1410037/fenvs-12-1410037-g005.gif





OPS/images/fenvs-12-1380421/fenvs-12-1380421-t002.jpg
icle size parameters  Average particle size Standard deviation Skewness Peak state Fractal dimension
| YC ‘ 217 £ 001c 047 £ 001d 011000 | 101%001b 205 % 0.02¢
‘ GC ‘ 226+ 131b 084 % 0.02b 0350018 171%00la 224+ 00la
‘ YH ‘ 178 + 0.28¢ 147 £ 000 017 +000e | 098+ 026b 225+ 00la
‘ HB | 232+ 1172 059 = 0.03¢ 018 £000b | 116+ 005b 216 £ 0.03b
‘ CK | 158 + 0524 187 £ 00le 006+ 000d 100 £ 001b 195 + 0.05d
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Rehabilitation Agglomerate Grit
measures
Extremely fine Fine Alumina Coarse Very coarse
sand sand sand sand

YC 051 £ 0.05b 170 £ 0.11b 063 + 0.04bc 6962+ | 2653%095b  017%012 0.83 + 0402
081c

GC 108 £006 | 674012 374 £0.14a 5943+ | 26271408 103 0.28bc 170 + 032b
241c

YH 076 £003bc | 577+ 03la 607 £ 0272 4775+ | 1778102 | 141117 7.77 £ 1162
0.38d

HB 089 £010a | 291%021a 302£ 032 7193 % 2003 + 042 % 036 ab 077 % 0.08¢
06lc 084 ab

K 026005 | 093 003 038 % 001d 6446 | 351057 053%01la 185+ 032
0.76a

Note: Peers with different lowercase letters in the table indicate significant differences between the restoration measures(p < 0.05).
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Season Extreme drough Moderate droug
Spring 185 185 1296 926 ‘ 2593
Summer 000 000 926 22 | s
Autumn 000 182 727 2727 ‘ 36.36
Winter 185 000 741 741 | e
Year 000 185 926 1852 ‘ 2963
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Drought grade

Extreme drought SPI<-2.0
Heavy drought ~2<SPIs-15
Moderate drought ~15<SPI<-1.0
Mild drought ~1<SPI<-05
Normal SPI>-05
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Fragmentation

degree

Separation
degree

Separation
dimension

Interference
degree

Rural Living Space 2000 0.014 0.1 0.396 0.117 0.016
2010 0.014 0.097 0.396 0.115 | 0.016
2020 0.014 0.1 0.002 0.038 0.005
Industrial production 2000 0.07 9.608 0.293 2976 0.565
space
2010 0.045 281 0.339 0933 0.177
2020 0.035 1.008 0.004 [ 0.321 0.061
Utban Living Space | 2000 | 0004 0937 0354 C0s oon
2010 0.003 0.547 0375 | 0.24 | 0.007
2020 0.002 0348 0.006 0.106 0.003
Rural Living Space 2000 0.113 7.082 0.308 2243 0.135
2010 0.087 4.838 0.321 1.559 0.094
2020 0.082 4503 0.007 1393 [ 0.084
Forest ecological space | 2000 0.004 0.049 0411 0.099 I 0.008
2010 0.004 0.048 0412 0.099 0.008
2020 0.005 0.059 0.002 0.021 I 0.002
Grass Ecological Space | 2000 0.009 0.104 0.398 0.115 0.013
2010 0.009 0.112 0.396 0.117 0.013
2020 | 0.008 0.088 0.003 | 0.031 [ 0.003
‘Water Ecological 2000 0.041 3485 0.329 1132 0.192
Space 1
2010 0.008 0.574 0.374 0.251 0.043
2020 0.007 0.506 0.005 0.156 0.027
Other Ecological 2000 0.063 31581 0.221 | 9.55 | 2.101
Spaces -
2010 0.06 29713 0.225 8.989 1978
2020 0.039 11157 0.015 3.369 0.741
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Land use
Functional classification

Forest ecological space
Grass Ecological Space
Water Ecological Space
Other Ecological Spaces
Urban Living Space

Rural Living Space
Industrial production space

Agricultural production space

Area/km?

2000
9362973
3187841
40602
4025
25195
24057
106.62

49624.98

95618.42

29584.88

687.99

29.73

358.33

27024

24418

49386.65

9320241

3133105

1046.64

30.39

681.24

310.16

1167.96

48403.52

Area of change/km?

2000-2010
1988.69
-2293.53

28197

-1051

10638

2968

13756

-238.33

2010-2020

~2416.01

1746.16

358.64

0.66

32290

3991

92378

-983.13
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dscape pattern index

Landscape fragmentation

Landscape Separation

Number of landscape sub-dimensions

Landscape disturbance degree

Landscape fragility

Landscape loss degree

Formula and its ecological meaning

where ;is the number of patches of landscape type & and A; is the total area of landscape type i. Landscape fragmentation
characterizes the degree of fragmentation of landscape types, reflecting the complexity of landscape spatial structure, which is caused
by natural or man-made disturbance of the landscape from a single, homogencous, and continuous whole tends to complex,
heterogencous, and discontinuous patch mosaic process

Ni = L VATA - P, P; = AlA; where A indicates the proportion of the total area of the landscape patches. The degree of landscape
separation characterizes the degree of separation of various elements or individual distribution of patches in a landscape type, and the
greater the degree of separation is, the more dispersed the landscape is in terms of geographical distribution and the more complex
the landscape distribution is

F; = 2In(pi/4)/In A;, where p; is the perimeter of the landscape type and indicates the complesity of shape and spatial stability of the
landscape patches

Uj = aC; +bF; + cDjs where: a, b, and ¢ denote the corresponding weights of landscape fragmentation, separation, and dominance,
respectively, based on a previous study (Zhan et al., 2009), and are assigned the corresponding weights of 0.5, 0.3, and 0.2, with a + b
+c= 1. The landscape disturbance degree indicates the degree to which the ecosystems represented by various landscape types are
disturbed by human activities

‘The landscape vulnerability index is a critical quantitative index that indicates the stability of the landscape to maintain its physical
and chemical properties under the influence of external factors, also called the landscape external disturbance resistance, with
reference to existing research results (Chen et al,, 2022a), and combined with the actual situation of the study area. The eight
secondary land categories in the study area were assigned values from low to high: urban living space, 1; rural living space, 2;
woodland ecological space, 3; grassland ecological space, 4; agricultural production space, 5; watershed ecological space, 6 industrial
production space, 7; and other ecological spaces, 8, with normalized sizes of 0.03, 0.06, 0.08, 0.11, 0.14, 0.14, 0.17, 0.19, and 0.22,
respectively

R = U, x 8 R; indicates the degree of loss of natural attributes of the ecosystems represented by various landscape types when
subjected to natural and anthropogenic disturbances
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Primary functional

classification

Secondary functional
classification

Tertiary land classification

Production space

Agricultural space

Industrial space

11 (paddy field), 12 (dry land)

53 (industrial and mining construction land)

Living space

Urban space

Rural space

51 (urban residential land)

52 (rural residential land)

Ecological space

Forested space

21 (forested land), 22 (shrub land), 23 (open forest land), and 24 (other forest lands)

Grass space 31 (high-cover grassland), 32 (medium-cover grassland), and 33 (low-cover
grassland)

Water space 41 (rivers and canals), 42 (lakes), 43 (reservoir ponds), 44 (permanent glaciers), 45
(mudflats), 46 (mudflats)

Other spaces 61 (sandy land), 62 (Gobi), 63 (saline land), 64 (marshland), 65 (bare land), 66 (bare

rocky gravel land)
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Variable Total bandwidth

NDVI Topographical relief Aspect Slope Elevation

Dry year (2005) 43

Wet year (2016) 43
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Annual mean pre:

1 Wuyuan 41.05 108.28 1023.3 1779
2 Dayutai [ 41.01 109.08 [ 1078.7 2414
3 Guyang 41.02 110.03 1360.4 308.1
4 Wuchuan 41.05 11128 | 1637.3 3544
5 Dengkou 40.20 107.00 1055.3 [ 1439
6 Haggin Rear 40.51 107.07 [ 10240 | 1374
7 Urad Front 40.44 108.39 1020.4 2198
8 Baotou 40.32 109.53 1004.7 3010
9 Tumd Right 40.33 11032 998.6 3811
10 Dalad 4024 110.02 [ 1011.0 3262
1 Hohhot 40.51 11134 11535 4182
12 Tumed Left 4043 11110 1042.7 4023
13 Suburb of Hohhot 40.45 11142 1045.4 4054
14 Togtoh 40.15 11115 10159 3723
15 Zhuozi 40.52 11234 14517 3900
16 Liangcheng 4031 11228 1268.9 [ 4109
17 Tkwusu [ 40.03 10750 [ 1180.3 189.1
18 Etuoke 39.05 10758 13814 2844
19 haggin [ 39.49 108.43 [ 1414.0 3045
’ 20 Dongsheng 39.50 109.59 14619 | 3932
21 Ejin Horo [ 39.34 109.43 [ 1367.0 3757
2 Wushenzhao 39.06 109.02 13122 437.7
23 Jungar [ 39.52 11113 | 12214 4263
24 Qingshuihe 39.55 11140 1208.0 4374

Note: The annual mean precipitation is the annual mean precipitation during 2001-2019.
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Infiltration model Horton model Philip model Kostiakov model

RRMSE MAE CRM RRMSE MAE CRM RRMSE MAE CRM

CK 0.086 0.089 0.002 0.081 0072 0010 0212 0.168 0.045

EN3 0.060 0.087 0017 0.060 0074 0.002 0.162 0.193 0027
EN7 0.030 0.045 0.003 0.122 0.167 0027 0258 0320 0.020
ENI0 0.061 0.087 0.020 0.074 0111 0010 0.209 0273 0035

Black Model Rose Model Power Function Model

RRMSE MAE CRM RRMSE MAE CRM RRMSE MAE CRM

CK 0.091 1829 0.005 0.040 0611 0011 0.040 0.618 0.009
EN3 0.093 1.886 0.013 0.039 0658 0.006 0.045 0.951 0018
EN7 0.089 1935 0.017 0.037 0.696 0.006 0.037 0.696 0.006

ENI10 0.090 2041 0.024 0.035 0641 0.008 0035 0.648 0.009
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Infiltration simulation Horton model Philip model Kostiakov model

A - b R

Rose Model Function Model
D B R?
CK -17.75 1135 0.91 158 028 093 173 098 093
EN3 -18.10 1157 090 166 o o am 098 093
EN7 -2015 e | oo 181 004 | 09 179 101 093

ENI0 -20.38 13.06 091 1.85 034 093 203 098 093
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Soil bulk density Soil Noncapillary Capillary Organic matter

(g/cm?®) porosity (%) poropsity (%) porosity (%) (mg-kg™)
CK 152 % 0.08a 4264+ 0112 1835 + 0122 2429 +0.10a 0,63 + 0282 Sand soil
EN3 1.48 £ 0.03b 4434 + 006b 1274 £ 0.11b 316 + 0.09b 1.64 £ 037 Loamy
sol
EN7 143 £ 003 46.00 + 0.04c 9.15 £ 0.17¢ 3685 £ 0.13b 271+ 051c Loamy
soil
EN10 142 + 006 4634  007d ‘ 832+ 0.14d 3802 + 0.08b 301 +039d Loamy

Note: Different letters in the same column indicate significant differences; The data are expressed as mean + standard deviation; n = 27.
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Year Temperature (°C) Average annual precipitation (mm) Relative humidity (%) Wind speed (m/s)

‘ 2019 1472 l 24920 4234 324
‘ 2020 1354 ‘ 17110 5236 297
‘ 2021 1456 ‘ 178.06 5225 293
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Transformation of Index Contribution Transformation of the Contribution

“production-life-ecological change share (%) “production-life- share (%)

space” (leading to ecological space” (leading

improvement of ecological to ecological degradation)

environment)

1 -vi 0.000000000043 | 2.05 VIV ~0.0000003654 | 8.25
-t 0.000000000202 | 965 VI ~0.0000000799 | 180

v 0.000000000079 | 376 V-vi 00000017575 | 39.69

V-l 0.000000000055 | 2.62 v ~0.0000002609 | 589

V-V 0000000000085 | 407 VI ~0.0000004836 | 10.92

V-1 0.000000000612 | 29.19 Cm ~0.0000000980 | 2.21

VI -VI 0.000000000590 | 28.15 51l ~0.0000003156 | 7.13
i 0.000000000068 | 325 Vi1 ~0.0000006928 | 15.65

Vi -1 0000000000343 | 1638 VIl 00000001495 | 338

Note: 1 is agricultural production space; I, is industrial production space; 11, is urban living space; IV, is rural iving spaces V i woodland ecological space; V1, s grassland ecological space; VI,
et vecl sl S
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First main period (Year)

Second main period (Year)

Third main period (Year)

Fourth main period

(Year)

SDII (mm-d™") 55 30 43 7
‘ Rxlday (mm) 55 8 29 -
‘ CWD (d*) 55 35 13 6
l CDD (d) 56 19 30 10
‘ R95p (mm) 56 30 44 6
[ R95d (d) 55 - = -
‘ PRCPTOT (mm) 55 31 44 7
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SDII (mi Rxlday (mm) CWD (d°) CDD ( 5p (mm) R95d (d) PRCPTOT (mi

| Max 535 602 ‘ 577 100.84 14152 512 37877
‘ Min 26 17.96 ‘ 3 2456 4791 305 155,82
Rate of change (10 a)”" 008 087 ‘ 015 -32 127 0 71

' < 0.05 indicates significant level.
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Abbreviation

Definition

Total annual precipitation
Precipitation intensity
Extreme precipitation

Extreme precipitation days

Maximum daily precipitation
Consecutive dry days

Consecutive wet days

PRCPTOT
Dt
R95p
R95d

Rxlday
CDD

CwWD

Sum of daily precipitation in the year 21 mm
Ratio of total annual precipitation to number of precipitation days
Annual daily precipitation > sum of 95th percentile precipitation
Annual daily precipitation >95th percentile number of precipitation days
Maximum daily precipitation per year (or month)
The number of consecutive days with daily precipitation <1 mm

The number of consecutive days with daily precipitation 21 mm
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Source DF SS Ms F value Pr >

Model 47 14408 0307 104.16 <0.0001
Temperature 1 0147 0.147 49.98 <0.0001
Precipitation (Wind speed OR Relative humidity) 1 1548 1548 525.91 <0.0001
Stocking rate 3 1171 0390 132.66 <0.0001
Height 6 7.282 1214 41237 <0.0001
Stocking rate x height 18 0640 0036 1208 <0.0001
Temperature x height 6 0811 0135 4594 <0.0001
Temperature x precipitation (Ws OR Rh) x height 6 1491 0248 84.43 <0.0001
Temperature x precipitation (Ws OR Rh) x stocking rate 6 1318 0220 74.64 <0.0001
Error 204 0.600 0003

Total 251 15008
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Source DF MS  Fvalue Pr>
Model 47 1321 028 3182 <0.0001
Year 2 290 145 163.97 <0.0001
Stocking rates 3 117 039 4421 <0.0001
Height 6 7.28 121 137.43 <0.0001
Year x stocking rate 6 0.12 0.02 221 0.0439
| Year x height 12 110 0.09 10.39 <0.0001
Stocking rate x height 18 0.64 0.04 4.03 <0.0001
Error 204 1.80 0.01
Total 251 15.01
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