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Runoff coeffic Reference

Orchard 0.080 Tu et al. (2018) 800
Tobacco 0.083 Antoneli et al. (2018) 830
Eucalyptus 0.189 Jaleta et al. (2017) 1890

Coffee 0.200 Ramos-Scharron and Thomaz (2017) 2000
Vineyard | 0.248 Cerda and Rodrigo-Comino (2020) 2480
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Rainfall intensity

Plot area

20 mm b 7.0mL 70.0 mL 700.0 mL
40 mm h™! 14.0 mL 140.0 mL 1400.0 mL.
60 mm h™' 21.0 mL 210.0 mL 21000 mL
80 mmh™' 28.0 mL 280.0 mL 28000 mL
100 mm h* 35.0 mL 350.0 mL 35000 mL
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Volumetric capacity Equations for cavity sizing Construction material

Up to 250 mL a=V/8 PVC tube [ Cylindrical
b=2/3¢
c=V/L5
Adjust the ¢ value to the closest commercial tube diameter
Between 250 and 4000 mL. d=V/5 Steel Rectangular

e=Vi5

f=vno
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TBI 0.007 18 100 210 0.4 3 70

TB2 0029 18 100 870 0.3 3 163

‘ TB3 0.063 18 100 1890 0.4 3 630
‘ TB4 0.063 18 100 1890 0.4 3 630

Where: C is the Runoff coefficient (dimensionless); I is the rainfall intensity (mm/h); A is the runoff area (m?); Q s the runoff peak (mL/min); @ is the cavity inclination angle (radians); n is the
tipping rate (tippings per min); and V is the volumetric capacity of the TB cavity (mL).
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Runoff measured in the storage boxes (m?) 244 835 | 13042 114.09

Runoff measured by the TBs (m*) 1.98 662 ‘ 90.94 158.26

Recovery rate 80.98% 79.19% ‘ 69.72% 61,29%
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Reservoir outflow Water consumption process (m/s)
[Qoue(t)] (m*/s)

Domestic, industrial, agricultural Ecological water Riverway
and environmental water [Qy(t)] replenishment [W(t)] water loss
Yigianer Huanghekou and
region dawenliu regions
11 46556 10881 000 000 7.8 25.00
12 326,56 25179 000 000 2412 25.00
1 21191 | 8605 | 00 000 | 20 25.00
2 458.20 37677 [ 000 000 19.45 25.00
3 121201 739.60 205 636 30.89 25.00
4 1178.99 688.87 212 657 2930 25.00
5 1199.99 41703 205 636 13.99 25.00
6 154308 | 448.08 509 1578 o 25.00
7 134411 | 33659 247 7.63 8651 25.00
8 92273 30297 247 7.63 169.98 25.00
9 42908 28153 255 7 7.89 90.41 25.00
10 61599 28217 000 000 53.04 25.00
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Reservoir outflow Water consumption process (m/s)
[Qoue(t)] (m*/s)

Domestic, industrial, agricultural Ecological water Local Riverway
and environmental water [Qy(t)] replenishment [W(t)] inflow water loss
Yigianer Huanghekou and
region dawenliu regions
11 26329 10150 000 000 3175 20.00
12 289.58 23510 000 000 20.30 20,00
o 13161 | 79.90 | 00 000 ) 20.00
2 43836 365.09 | 0.00 000 2119 20.00
3 115186 65043 099 333 10.41 20.00
4 85179 56544 102 344 1411 20,00
5 77413 37556 099 333 28.05 20.00
6 102171 | 44630 245 826 ™ 20,00
7 81827 | 28937 118 400 |36 20.00
s 46671 263.05 118 400 6210 20.00
9 36613 26449 122 7 413 o8 20.00
10 34079 23876 000 000 24.47 20.00
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Ecological water demand (10* m?) Wet year (in 2020) Normal year (in 2007) Dry year (in 2016)

‘ Qingshuigou region 18,093 15,336 8030
‘ Diaokouhelregion 5492 4952 2379

‘ Total 23,585 20,288 10,409
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Reservoir outflow Water consumption process (m/s)
[Qoue(t)] (m*/s)

Domestic, industrial, agricultural Ecological water Local Riverway
and environmental water [Qy(t)] replenishment [W(t)] inflow water loss
Yigianer Huanghekou and
region dawenliu regions
11 60032 14303 000 000 70.05 25.00
12 40164 33130 000 000 5443 25.00
o 21413 | 10636 | 00 000 | s 25.00
2 570.05 48411 [ 000 000 . a 25.00
3 138474 1005.79 228 751 59.46 25.00
4 128581 898.87 235 7.76 3486 25.00
5 151624 70331 228 751 38.97 25.00
6 1998.27 | 627.76 565 1861 s 25.00
7 292758 | 45684 273 901 | s 25.00
s 222584 40939 273 901 191.26 25.00
9 153573 40208 283 7 931 w017 | 25.00
10 907.89 37910 000 000 4927 25.00
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Sub-basin  Area (km?) Average slope Stream

length (km)

s1 2275 0.023 204
s2 58.6 [ 0020 7.9
I $3 | 164 0020 341
| S4 1.9 ‘ 0.095 5.6
| $5 | we | 0021 324
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Flood No.

Precipitation

(mm)
19730715 1010 190 215 | 185 213 183
19740801 105.1 188 194 | 198 172 | 194
19740812 473 98 126 113 150 135
19770716 385 158 135 | 161 129 | 161
19780701 97.4 44 173 | 147 166 140
19780713 515 88 97 94 106 80
19800629 1692 241 29 | 27 193 193
19850729 2408 123 127 | 19 | 18 | 127
19900709 318 143170 | 163 | 151 | 143
19900720 582 70 65 108 81 9
19900814 734 125 14.0 14.7 115 102
19910727 652 170194 | 165 175 | 186
19940702 909 181175 | 206 190 | 173
19940712 538 83 98 96 | 87 | 78
19950815 182 4 B3 4 122 126
19950902 655 102 89 | 95 104 108
19960803 942 124 133 114 122 126
19980702 379 109 112 93 99 | 99
19980802 113.1 23 179 | 207 | 207 | 211
20000809 1628 130163 | 142 | 137 | 147
20030828 580 83 98 96 87 78
20040729 65.1 121 149 | 156 | 172 | 180
20050918 1565 181 156 | 163 167 | 179
20110811 504 192 154 | 173 199 | 146
20110831 23 109 12 93 99 119
20120714 827 17.0 16.2 16.6 207 17.1
20130723 1245 108 135 | 16 135 122
20160715 240 120 165 | 142 | 133 | 114
20190815 1230 95 114 102 93 120
20200807 560 139 156 | 133 125 122
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Early soil moisture conte Warning period(h; Middle-D  Behind-C  Beh

0.2W,, 05 311 367 293 337 28.8 329
1 48.3 528 464 496 443 464

3 97.9 827 895 79.7 86.5 704

6 | 1438 1237 1324 | 1216 129.8 [ 1154

0.5W,, 05 267 327 253 307 246 287
1 2.8 [ 49.7 376 475 [ 354 [ 437

3 86.5 776 821 735 78.5 716

[ 6 | 1185 | 1138 1163 | 1077 | 109.8 1016

0.8W,, [ 05 232 307 28 287 07 265
1 | 385 436 353 414 332 [ 397

[ 3 | 787 | 739 734 1 69.7 oz e

6 1213 1085 176 1055 1144 1025
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Sub watershed name Sub watershed area (km?) River name Channel length(m)

W80 | 2023 | RIO 3,159.01
w90 ‘ 10,18 | R20 | 702642
w100 ‘ 37 R30 78.14
wilo | 0.06 Ra0 1,255.79
w120 l 3.68 RS0 | 51878
w130 | 0.6 R60 807.47

W140 | 11.79 R70 473586
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Flood frequency Starting time Peak discharge (m>/s)

1 20160821 0821 19:00 0822 6:00 1 0822 1:10 434
2 20170705 0705 11:30 | 0705 16:00 | 45 0705 12:40 724
3 20170725 0725 21:30 o000 25 0725 11:10 18
4 20180719 0719 6:30 | 0719 10:00 | 35 0719 7:20 70.7
5 20180722 0722 19:00 0723 7:00 12 0722 23:30 580
1 19840801 0801 16:00 | 0802 0:00 | 8 0801 21:00 125
3 19890803 0803 16:00 0803 23:00 7 0803 19:00 398
3 20060714 0714 19:00 | 0715 8:00 | 13 0714 22:00 372
4 20070714 0714 17:00 0714 22:00 5 0714 20:00 38
5 20120729 0729 19:00 | 0730 4:00 | 9 0729 22:00 289
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Setting
period

Validation

period

Flood Simulated ~ Measured  Peak to peak  Simulated Measured Peak Nash Qualified
frequency  peak time  peak time time flood peak  flood peak  flow efficiency or not
difference(| (m?/s) (m?*/s) error  coefficient
(%)
20160821 0822 0:40 0822 1:10 -05 4004 434 77 0919 Yes
20170705 0705 12:50 0705 12:40 017 66.1 724 87 0835 Yes
20170725 0725 2220 0725 22:10 017 1325 18 123 0744 Yes
20180719 0719 7:20 0719 7:20 0 769 809 49 0858 Yes
20180722 0722 22:50 0722 23:30 067 4397 580 242 0520 No
19840801 0801 21:00 0801 21:00 0 1126 125 99 0753 Yes
19890803 0803 19:00 0803 19:00 0 464 398 166 0783 Yes
20060714 0714 23:00 0714 22:00 1 441 372 185 0652 Yes
20070714 0714 21:00 0714 20:00 1 326 38 142 0.090 No
20120729 0729 22:00 0729 22:00 0 243 289 159 0662 Yes

o it waliin o this sk ks diecennn it the e b aimorote s sl el vonl iy Iaae A racutio sl ropresn i sariee simulstios pedk fis
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Function formula

Before-C. MnMolecular 0126 x (1 - exp(~0.6615 (x - 0.3968))) 0739
Before-D ExpDecl ¥ = 1.8246 - 1.7983¢ 7 0941
Middle-C Logistic y=10119~ T;";imr) 0.957
Middle-D Logistic = 12073 - iy 0.967
Behind-C DoseResp ¥=0.0883 + iR 0.909
Behind-D Allometricl = 0.1308 x x5 0.958
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pendent variable incipal compone R2Y (cum; Q2y Q2 limit Q2Y (cum
SECI Comp 1 0.421 0421 0371 005 0371
Comp 2 0.019 0440 0.001 005 0377
SEArea Comp 1 0299 0299 0269 005 0269
Comp 2 0175 0474 0090 005 0365
SEIndens Comp 1 0220 0220 0201 005 0201
Comp 2 0.084 0284 0041 005 0239
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Project

Area

“Total planning
area (%)

Wind erosion
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Area without
obvious
erosion (km?)

7,047

4567

Soil and water erosion area (km?)

Mild Moderate Intense Very intense
erosion erosion erosion erosion
2,8300 17763 18297 15782

18.22 1143 1178 ‘ 10.16

335 210 187

Fierce
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Total
area (km?)
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Treatment

Cumulative emission/

Integrated greenhouse effect (GWP)

Contribution to

(kg/ha) GWP/(%)
CO; N0 /(kg/ha) CO, N;O
Cotton CK 8861.06" 06179" 9045.19 98 0.0068
LH 6053.2° 0.4608" 619052 98 0.0074
1A 4024.44 04967 417246 96 00119
FL 4558.34°¢ 0.3800¢ 467158 98 0.0081
FH | 5220.84 | 03900 5337.06 98 [ 0.0071
FA 3528.21¢ 03467 363153 97 0.0096
Chilli pepper CK 7960.34* 04144" 8083.83 98 o001
LH 5092.84° 027 5174.00 o8 0.0053
LA 3247.47% 0.2488% 332161 98 0.0075
FL 4572.79% 02346 4642.70 99 o001
FH 4458.04 01633 450670 99 0.0036
FA 2909.63¢ 02671° 298923 97 0.0089

Note: lowercase letters indicate that there are significant differences in soil CO, and N,O et
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Cotton

Chilli pepper

Soil depth/(cm

Cumulative CO, em

Soil moisture 0-10 -0.517* 0595*
10-20 ~0.562* 0567+
20-40 -0.330 0735%
Conductivity 0-10 ~0.585% 0.754%
10-20 -0.373 0826
20-40 ~0.650% 0399
NH,* 0-10 0381 0530*
10-20 0316 0514*
20-40 0396 0.484
NO; 0-10 0302 0.696**
10-20 0393 0.680**
20-40 0.066 0.744%
Soil moisture 0-10 ~0.675" 0323
10-20 ~0.570% 0614*
20-40 -0422 0268
Conductivity 0-10 ~0.520 0653*
10-20 ~0.299 0517
20-40 ~0.447 0.704*
NH," 0-10 0547* -0.585
10-20 0043 -0.109
20-40 0550* -0.432
NOy 0-10 ~0.287 0159
10-20 -0.110 0.838**
20-40 -0.178 0.795%

Note: * Significant at the 0.05 level (two-tailed); significant at the 0.01 level (two-tailed).
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Soil Mass fraction of particles of different sizes (%) Conductivity pH Organic  Nitrate Ammonium
depth carbon nitrogen  nitrogen
(cm) Clay grains Silt grains Sand grains

(<0.002 mm) (0.002-0.02 mm) (0.02-2 mm) (Us/cm) (g/kg) (9/kg) (mg/kg)

428 88 185 1634
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Time  The correlation  The correlation  The correlation  The correlation  The correlation  The correlation  The correlation  The correlation
interval coefficient/ coefficient/ coefficient/ coefficient/ coefficient/ coefficient/ coefficient/ coefficient/
significance of  significance of  significance of  significance of  significance of significance of  significance o significance of

annual annual annual annual inter-annual inter-annual inter-annual inter-annual
precipitation-SDl;  precipitation-SDl;  precipitation-SDls precipitation-SDI,  precipitation-SDl;  precipitation-SDI;  precipitation-SDls precipitation-SDl;

f O6sgnifieant 029/sgniieant O18/non-signfcant | -0.42Inon-signiicant Ossisgnifieant o21sgnifeant [ry— ~0.4vsgniicant
2 o77rsgnifieant 036fmon-signifcant Ox6isgniieant ostsgnieant o76/sgniieant o7sgnifeant t—— os9/sgniieant
3 ossigniicant Ossisigniicant ~0ausigifcant ryE— ossisgniicant 036fnon-signfcant rEr—— -0 sosigniicant
4 oessgnicant o39sgniicant - Oasfsgniicant ossisgniicant 039 sgniicant ot 055/nonsigifcant
s osersgnicant o30/sgnifcant Oa9rsgniicant ~0Stnon-sgnifcant ossisgniicant 021non-sigfcant —oasisignicant —oshigifcant

6 076/sgnificant 055/mon-sgnificant | 0.18/non-significant 057 significant 027/sgnificant ~022significant 063/significant
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Time interval Types of a 0Upp= | a=020U,, =

elements
Annual | Spring Precipitation 234100 | -0.8939 Decrease 0852 - — -
Air temperature  ~1571 | 00164 | Elevation 2068 v | v [ —
Summer Precipitation -393737 | 22353 | Increase 1357 - — v
Air temperature 1916 | 00039 | Hlevaon 0584 - [ = [ =
Autumn Precipitation 254344 | -11645 Decrease = -1405 - - z
Air temperature 649 | 00126 | Heaton 1673 - v —
Winter Precipitation -112422 | 06737 | Increase 1308 - = v
Air temperature  ~3196 0019 | Elevation = 1746 — v [ =
Inter- Precipitation 8908 | 08081 | Increase 0126 = - -
annual
Air temperature 936 00134  Elevaton 2967 v v N
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stage

Time horizol Duration (months)

January 1959~February 1968 110
March 1968~September 1972 55
October 1972~January 1980 88
February 1980~September 1987 92
October 1987~December 1991 51

January 1992~December 2010 28
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Partition ield reduction rate

AL Shanbei 7.63 116.60 30.66 22029 —
Guanzhong 2372 12413 64.88 10.56 -
Shannan [ 194 77.88 1165 88.45 -
IWS10 Shanbei 7.63 116.60 30.66 182.76 1.92%
Guanzhong 2372 100.03 64.88 10.56 3.54%
Shannan [ 194 [ 77.88 11.65 65.04 | 3.14%
IWS20 Shanbei [ 7.63 116.60 30.66 14525 4.22%
Guanzhong [ 2372 77.90 64.88 10.56 7.49%
Shannan [ 194 77.88 1165 47.65 622%
IWS30 Shanbei [ 7.63 116.60 30.66 107.73 7.14%
Guanzhong 2372 5576 64.88 10.56 1251%
Shannan [ 194 77.88 11.65 3026 10.54%
WS40 ‘ Shanbei 7.63 116.60 30.66 7021 1116%
Guanzhong [ 2372 [ 3844 60.07 10.56 19.42%
Shannan | 1.94 67.54 | 1165 2321 16.63%
IWS50 Shanbei [ 763 111.04 30.66 3824 17.81%
Guanzhong 19.87 3130 48.93 10.56 | 27.57%
Shannan 194 54.60 1165 18.76 2353%
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Typical sites Ok (%) we (%) Effective water volume (mm

Yulin 13 29 14892

Suide 158 366 ‘ 18074

Yan'an 204 508 1713

Luochuan 202 6l 1711

Pucheng 215 668 169.2

| Weinan 24 737 161.07
Wugong 202 84-88 1278

Ankang 244 1599 1292
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Parameter

Dr (percentage) - 180% 140% 240% 9.50%
H - 0~20 cm 10~30 cm 30-50 cm 40-50 cm

A Spring maize 019 03 055 01

Summer maize 011 017 026 025
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Partition
Shanbei (spring maize) 056 073 090

Guanzhong area (summer maize) 061 093 127

Shannan (spring maize) 055 0.80 118






OPS/images/fenvs-11-1324690/inline_12.gif





OPS/images/fenvs-11-1327622/inline_33.gif
My +nr—2





OPS/images/fenvs-12-1466691/fenvs-12-1466691-t001.jpg
Partition

Initial growth
period®

Fast development
period®

Middle growth
period®

Maturity®

Shanbei (spring maize)

Guanzhong area (summer
maize)

Shannan (spring maize)

‘The last ten-day period of
April

Middle of June

‘The first 10 days
of April

Middle of June

‘The first 10 days
of August

Middle of July

‘The first 10 days of July

‘The first 10 days
of September

‘The last ten-day period of July

‘Thelast ten-day period of August

The last ten-day period of
September

‘Thelast ten-day period of August
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village coding area (km?) factor 0.02Pa = 0.5Wm  (m/s) modulus

angfan group
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Soil water content Time period (h) Critical rainfall

Preparing transfer index (mm) Immediate transfer index (mm)

02Wm 1 74 103
3 12 154

6 [ 153 [ 218

24 ‘ 251 | 367

convergence time (5) | 135 186

05Wm 1 58 86
3 86 129

6 15 179

24 184 207

convergence time (5) 104 155

08Wm | 1 | 2 | 70
3 63 105

6 80 143

2 | 124 234

convergence time (5) 76 127
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Location Calibration period Validation period

RE(%) RE(%) R?
Hydrodynamic Flow Honggebu station 0.03 090 086 -463 0.70 0.69
Water level Wumaoji sluice -548 0.89 078 674 081 0.69
Water quality coD Inlet area -683 076 084 -691 071 070
Center area | -622 0.80 085 778 0.69 077
Outlet area 548 0.80 073 862 073 0.80
™N Inlet area | -5.05 | 075 | 070 | 6.19 . om [ 071
Center area -004 074 087 1299 0.80 077
Outlet area 205 0.80 086 15.07 0.74 073
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Hydrological station

Month
Lag month

Huayuankou

Jiahetan

Current month | 000 | 0.00 000 | 002 001 0.01 000 000 000 000 | 000 | 000
Lag 1 month [ 0.00 | 000 001 000 | 000 | 002 [ 000 | 000 000 000 [ 0.00 | 0.00
Lag 2 months. 0.00 0.01 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00
Lag 3 months 000 | 000 000 | 000 000 002 000 000 = 000 000 000 000

Current month | 0.03  0.04 011 017 | 026 | 039 | 025 | 004 001 001 | 001 | 005
Lag 1 month [ 003 0.03 [ 011 028 023 052 [ 013 | 003 [ 001 001 | 001 | 0.04

Lag 2 months 002 | 003 018 024 028 | 035 014 002 001 002 | 001 | 006

Lag 3 months 003 | 007 016 030 018 | 027 007 004 001 001 | 002 | 005
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Cultural profile Natural profile

Maximum Minimum Maximum Minimum
value value value value
Concentration of spore powder 157055 7.83 247.99 90207 1.65 160.86
(grain/g)
Concentration of charcoal dust 438,152.87 | 54823 57,931.44 106,376.29 828.80 14,394.43
(grains/g)
AIC [ 1033 | 050 | 455 [ 31.20 [ 0.58 | 682
 Herbaceous proportion (%) 96.02 67.29 84.43 95.69 38.00 7198
Woody proportion (%) [ 2376 | 398 ot 30.30 | 431 oo
Proportion of ferns (%) | 21.96 000 353 46.50 0.00 1594
Broad-leaved woody pollen | 1832 | 291 9.46 | 25.00 | 244 896
content (%)
Warm-loving pollen content (%) | 474 | 0.00 141 [ 478 | 0.00 140
Cyclophyllum concentration 125.64 000 10.03 31979 0.00 4544
(grains/g)
Cyclophyllum/spore pollen 339 000 022 830 0.00 073
AP/NAP 029 004 015 073 0.05 020
Artemisia (%) [ 6139 | 437 37.85 | 78.00 [ 3.47 41.02
Compositae (%) 9.00 000 270 2105 047 468
i Chenopodiaceae (%) | 32.81 | 149 | 9.43 20.28 | 2.50 745
Carpinus (%) 490 000 095 i 2045 0.00 225
Gramineae (%) [ 72.64 | 350 2481 [ 2441 | 146 969
Quercus (%) 10.50 0.00 PO 8.02 0.00 335
Selaginella (%) | 514 | 000 050 43.00 | 0.00 | 437
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Hydrological station

Month
Lag month

0.00

Huayuankou Current month | 001 | 046 034 | 029 070 | 001 043 001 000 000 000  0.00
Lag 1 month [ 0.00 | 079 [ 065 021 [ 043 ‘ 0.00 [ 061 | 0.01 [ 0.00 | 001 [ 0.00 | 0.03

Lag 2 months. 0.01 0.54 0.65 047 039 ‘ 0.01 0.67 0.02 0.00 0.00 0.01 | 0.11

Lag3months | 002 | 066 048 | 053 036 ‘ 001 088 002 | 000 001 004 | 000

Jiahetan Current month | 0.09 | 096 083 | 011 028 ‘ 000 087 001 000 004 000 | 005
laglmonth 005 077 08 | 017 | 047 ‘ 001 091 000 000 003 001 | 030

Lag2months | 004 | 086 098 | 022 040 ‘ 000 | o0st 000 000 | 000 002 | o031

Lag 3 months. 0.14 0.96 0.86 0.18 038 ‘ 0.00 [ 057 0.00 0.11 0.01 024
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Sample point

Macroscopic observation

Basic physical and chemical

Ancient probability of

analysis tillage

1 Black pottery flakes and charcoal T(N) < X(N),T(P) > X(P), and T High
(Ca) > X(Ca)

2 Calcium carbonate nodules, red-black gray pottery, charcoal, T(N) < X(N), T(P) > X(P), and T High
and bones (Ca) > X(Ca)

3 No traces of artificial disturbance T(N) > XN T(P) < X(P), and T Low
(Ca) < X(Ca)

4 No traces of artificial disturbance T(N) > X(N),T(P) < X(P), and T Low
(Ca) < X(Ca)

5 Soil structure sheet and red pottery TON) > X(N),T(P) < X(P), and T Low
(Ca) < X(Ca)

6 Gray pottery TON)> X(N), T(P) < X(P), and T (Ca) > X(Ca) Low

7 No traces of artificial disturbance T(N) > X(N), T(P) = X(P), and T Low
(Ca) > X(Ca)

8 No traces of artificial disturbance T(N) > X(N), T(P) < X(P), and T Low
(Ca) < X(Ca)

9 No traces of artificial disturbance T(N) > X(N), T(P) < X(P), and T Low
(Ca) < X(Ca)

10 Flaky calcium carbonate nodules, red ash pottery, and gravel T(N) > X(N), T(P) > X(P), and T High
(Ca) > X(Ca)

1 Carbon chips T(N) > X(N),T(P) > X(P), and T High
(Ca) > X(Ca)

12 No traces of artificial disturbance T(N) < X(N), T(P) < X(P), and T Low
(Ca) < X(Ca)

13 Black pottery and red soil slag T(N) > X(N),T(P) > X(P), and T High
(Ca) > X(Ca)

14 No traces of artificial disturbance T(N) > X(N), T(P) < X(P), and T Low
(Ca) < X(Ca)

15 No traces of artificial disturbance T(N) > X(N) T(P) < X(P), and T Low
(Ca) < X(Ca)

16 Red soil slag T(N) = X(N), T(P) > X(P), and T High
(Ca) > X(Ca)

17 Crumb granular, red ash pottery, jade ring, stone, bone, and T(N) > X(N) T(P) > X(P), and T High
charcoal (Ca) > X(Ca)

18 No traces of artificial disturbance T(N) < X(N), T(P) < X(P), and T low

(Ca) < X(Ca)
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Monitoring well

Statistic value

Zak -7.238 -6.194 -5272 -6792 ~7.745 -4.968 -4603 -5.616
Trend Decrease Decrease Decrease ‘ Decrease Decrease Decrease Decrease Decrease

Significance Obvious Obvious Obvious ‘ ‘Obvious Obvious Obvious Obvious Obvious






OPS/images/fenvs-12-1380979/fenvs-12-1380979-t001.jpg
Sampling

Layer and

depth (cm)

Dry color

Texture

Intruder

N

(g-kg™)

P

(g-kg™)

CaCOs
(gkg™)

1 Topsoil layer (0-80cm) | Brown (7.5 YR 4/3) Loam 091 171 80
Topsoil layer White (7.5 YR 8/1) Silt loam 053 146 75
(80-100 cm)
Culture layer Grayish brown (75 YR | Silt loam Black potsherd 0.46 452 129
(100-250 cm) 4/2)
Culture layer Cloudy yellow (10 YR Silt loam Charcoal crumbs 0.52 167 128
(250-285 cm) 712.5)
Culture layer Cloudy orange (10 YR | Silt loam 053 338 122
(285-290 cm) 7/3)
Culture layer White (7.5 YR 8/1) silt loam 051 1.66 12
(290-320 cm)
Paleosoil layer Cloudy orange (75 YR | Clay loam 0.52 151 55
(320 cm-~) 6/4)
2 Culture 9 (0-80 cm) Brown (7.5 YR 4/3) Loam Red and gray potsherd and 0.62 162 81
charcoal crumbs
Culture layer Light brown (7.5 YR 7/2) | Silt loam 0.58 376 105
(80-230 cm)
Culture layer Grayish brown (75 YR | Silt loam Bone and black and red 0.58 295 122
(230-280 cm) 412) potsherd
Paleosoil layer Cloudy orange (75 YR | Clay loam 047 185 53
(280 cm~) 6/4)
3 Topsoil layer (0-50 cm) | Brown (7.5 YR 4/3) Loam 112 101 52
Paleosoil layer (50 cm~) | Cloudy orange (75 YR | Clay loam 042 153 88
6/4)
4 Topsoil layer Brown (7.5 YR 4/3) Loam 0.94 164 80
(0-120 cm)
Paleosoil layer Cloudy orange (75 YR | Clay loam 044 185 %0
(120 cm~) 6/4)
5 Topsoil layer (0-60 cm) | Brown (7.5 YR 4/3) Loam 087 155 80
Culture layer Cloudy yellow (10 YR Silt loam Red potsherd 0.56 233 115
(60-170 cm) 65/3)
Paleosoil layer Cloudy orange (75 YR | Clay loam 0.52 146 48
(170 em-~) 6/4)
6 Topsoil layer Brown (7.5 YR 4/3) Loam 071 151 91
(0-100 cm)
Culture layer Light brown (75 YR 7/2) | Silt loam Gray potsherd 0.56 217 105
(100-120 cm)
Paleosoil layer Cloudy orange (7.5 YR 6/ | Clay loam 0.66 084 64
(120 em-~) 4(
7 Topsoil layer (0-55 cm) | Brown (7.5 YR 4/3) Loam 0.54 161 88
Culture layer Cloudy yellow-orange  Silt loam Gravel 05 244 129
(55-80 cm) (10Y 7/2.5)
Culture layer Grayish brown (75YR | Silt loam 053 293 121
(80-210 cm) 4/2)
Paleosoil layer Cloudy orange (7.5 YR6/4 | Clay loam 075 0.96 62
(210 em-~)
8 Topsoil layer (0-30 cm) | Brown (7.5 YR 4/3) Loam 0.82 153 9%
Paleosoil layer (30 cm~) | Cloudy orange (75 YR | Clay loam 0.74 113 61
6/4)
9 Topsoil layer Brown (7.5 YR 4/3) Loam 102 147 84
(0-100 cm)
Paleosoil layer Cloudy orange (75 YR | Clay loam 0.69 096 70
(100 cm~) 6/4)
10 Topsoil layer (0-80 cm) | Brown (7.5 YR 4/3) Loam 119 157 75
Culture layer Cloudy yellow (10 YR Silt loam 0.59 164 73
(80-100 cm) 65/3)
Culture layer Grayish brown (75 YR | Silt loam Gravel and red and gray 053 352 134
(100-220 cm) 412) potsherd
Culture layer Grayish brown (7.5 YR | Silt loam 0.52 359 122
(220-300 cm) 412)
Paleosoil layer Cloudy orange (75 YR | Clay loam 053 0.68 114
(300 cm-~) 6/4)
1 Topsoil layer Brown (7.5 YR 4/3) Loam 121 265 95
(0-120 cm)
Culture layer Grayish brown (75 YR | Silt loam Ash 053 301 143
(120-180 cm) 4/2)
Paleosoil layer Cloudy yellow-orange | Clay loam 081 264 671
(180 em-~) (10Y 7/2.5)
12 Topsoil layer (0-60 cm) | Cloudy yellow (10 YR Loam 059 161 75
6.5/3)
Paleosoil layer (60 cm~) | Cloudy orange (75 YR | Clay loam 0.52 155 55
6/4)
13 Topsoil layer (0-70 cm) | Cloudy yellow (10 YR Loam 112 161 75
65/3)
Culture layer Light brown (97.5 YR 7/2) | Silt loam  Black potsherd and red soil 055 399 138
(70-120 cm) residue
Paleosoil layer Cloudy orange (75 YR | Clay loam 0.48 074 65
(120 cm~) 6/4)
14 Topsoil layer (0-60 cm) | Brown (7.5 YR 4/3) Loam 0.88 177 77
Paleosoil layer (60 cm~) | Cloudy orange (75 YR | Clay loam 053 163 62
6/4)
15 Topsoil layer (0-50 cm) | Brown (7.5 YR 4/3) Loam 0.83 136 76
Paleosoil layer (50 cm~) | Cloudy orange (75 YR | Clay loam 052 152 55
6/4)
16 Topsoil layer (0-20 cm) | Cloudy yellow (10 YR Loam 053 264 104
65/3)
Culture layer Cloudy orange (75 YR | Silt loam Red soil residue 071 271 109
(20-100 cm) 7/3)
Paleosoil layer Cloudy orange (75 YR | Clay loam 047 167 55
(100 cm~) 6/4)
17 Topsoil layer (0-20) Cloudy orange (7.5 YR Loam L1l 151 72
6/4)
Culture layer 1 Light brown (75 YR 7/2) | Silt loam Gray potsherd 122 338 135
(20-70 cm)
Ash layer (70-100 cm) | Grayish brown (75 YR | Silt loam Jade rings, stoneware, and 071 115 9
412) charcoal crumbs
Culture layer 2 Cloudy orange (75 YR | Silt loam Red potsherd and bone 101 476 161
(100-140 cm) 713)
Viscosity layer Cloudy orange (75 YR | Clay loam 0.68 404 13
(140-150 cm) 6/4)
Culture layer 3 Cloudy orange (7.5 YR | Silt loam Red potsherd 161 451 166
(150-220 cm) 6/4)
Paleosoil layer Cloudy orange (75 YR | Clay loam 0.56 047 63
(220-400 cm) 6/4)
18 Topsoil layer (0-20 cm) | Brown (7.5 YR 4/3) Loam 0.75 165 91
Loess layer (20-170 cm) | Light brown (75 YR 7/2) | Silt loam 051 210 m
Transition layer Grayish brown (75 YR | Silt loam 0.57 234 78
(170-320 cm) 4/2)
Paleosoil layer Cloudy orange (75 YR | Clay loam 043 1.66 62

(255-410 cm)

6/4)
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Monitoring well

Time (year)
1972 8351 78.19 7206 8502 7892 8721 7638 7226
1975 83.09 7828 7193 8597 7882 86.43 7612 7237
) 8194 7754 7203 85.46 78.87 87.04 76.18 7186
1985 8269 79.18 7255 8582 7891 87.74 7593 7241
1990 8265 78.00 7181 86.08 78.48 8730 767 7119
1995 8063 77.92 7180 8491 79.09 85.69 76.58 7242
2000 8146 77.23 7139 8192 78.62 86.05 7630 7071
2005 815 78.27 71.56 84.85 77.62 8545 75.81 70.19
2010 8043 77.62 7112 8001 7636 3412 75.40 7083
2015 7833 7465 69.42 7923 76.03 80.49 7482 6959
2020 7627 7291 68.09 7823 755 7890 7487 6738
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Erosion classification  Modulus of erosion (tkm==a)

| Minor erosion <500

‘ Mild erosion 500-2,500
Moderate erosion | 2,500-5,000

‘ Intense erosion 5,000-8,000

l Very intense erosion 8,000-15,000

\ Fierce erosion >15,000
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Code

Factor

X1 Slope Mean square deviation of slope Slope mean square difference Indicators of geomorphological complexity of
difference geographical environments
x2 DEM Mean square deviation of Relative mean square deviation of  Indicators of topographic elevation differences in
difference in elevation difference in elevation the geographical environment
X3 WE Weather indicators mm Indicators of annual rainfall in the climate
X4 PGA Proportion of the grassland area | Percentage Degree of grass cover
(48.47%)
X5 PELA Proportion of the forested land  Percentage Degree of afforestation
area (48.37%)
X6 PUL | Proportion of urban land (1.24%) = Percentage Degree of development of urban land
X7 CE Coaland | Percentage
electricity
X8 ccl Coal chemical | Percentage
. industry
ML i ':‘("l"g‘g%) Extent of mining land development
X9 Ngr | and (1 New energy | Percentage
industry
X10 NMI New material | Percentage

Industry
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Minority

Weight metrics

Median modulus [t/(km?a)]
M

Average erosion modulus [t/(km?a)]

<200, <500, <1,000 250

Mild 200, 500, 1,000-2,500 1250 15
Moderate 2,500-5,000 3,750 3
Intense 5,000-8,000 6,500 6

Very intense 8,000-15,000 | 11,500 12

Fierce >15,000 22,500 24
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