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Text Al

126 soil samples that are identified to have bimodality in this study were refitted using
unimodal model @(h)+K(h) with Ko fitted. For the K(h) dataset, |h| < 6cm were not
included for the optimization, which is a threshold value of pressure head that
differentiates macroporous from matrix flow in K(h) dataset. This fitting procedure was
proposed by Weynants et al. (2009). According to the AIC values shown in Appendix
Table A2, 116 out of 126 samples were best fitted by the bimodal 8(h)+K(h) fitting case,
accounting for 92% of the soil samples, suggesting the superiority of the bimodal model
to characterize the soil hydraulic characteristic dataset.

For the ratio of structural and textural conductivity, Ks/Ko values range from 1 to 1933
with a mean value of 57, suggesting a large variation in the structural conductivity and
matrix conductivity and also indicating the presence of macroporosity in the samples of
the soil database. We note that five samples in the Vereecken dataset have the same
values of the fitted Ko and measured Ks. This might result from the limited K(h) dataset
near saturation for these samples. For the unimodal case of jointly fitting 8(h)+K(h), the

fitted Ks values are significantly higher than the observed Ks values.



Table Al: Akaike information criteria (AIC) for all soil samples and fitting
strategies. The lowest AIC values are highlighted in green.

Unimodal Bi-modal Unimodal Bi-modal Unimodal Bi-modal

Code 0(h)+K(h) 8(h)+K(h) Code 0(h)+K(h) 8(h)+K(h) Code 0(h)+K(h) 8(h)+K(h)

OM) “Ksfixed Ks fitted | O BOHKM) OM) “ksfixed Ks fiteg | 01 MM O s fixed  Ks fitieg | 2T OMHKN)
2560 [27.1 -21.0 | -559 [245 -21.6 p_32-1[747 -203 -88 [27.5] -89.7 68 [33.4 -60.4 703 [57.0] -89.0
2561 |27.5 -37.2 | -571.8 |682 -384 p_32-2|239 -865  -839 [80.8 921 69 [59.5 -795 984 |56.2 -196.2
2611 | 7.3 -21.2 495 |45.4 [ 7498 p_32-4(223 -71.9  -743 |732| -1018 70 [53.4 -244 258 |53.6 -54.8
2612 |30.7 -49.3 | 627 |29.4 -55.0 p_32-5(534 -937  -91.6 |64.0| -154.6 71 |11 -454 -49.8 |38.8 -122.5
2751 |19.0 -7.3 375 |29.2 932 p_330|96 -131.5 -150.2 |755 | -297.9 72 [236 -3L8 335 |405 -22.6
2752 |28.4 -14.6 -38.1 |438| -67.0 p_33-1(65.8 -131.1 -105.5 |87.2| -1338 73 [26.7 5.8 55 [48.2] 64
4650 |62.3 109 124|412 102 p_38-1[103.6 -149.7 -157.0 [123.6/ -159.9 74 [37.6 380 93 |424 -15
4651 |69.5 -16.0 -13.4 929 -19.8 p_38-3[40.2 402 347|817 377 75 483 -815 -69.6 |70.5| -116.9
4660 |88.0 -50.8 545 |79.6| -1024 | |p_39-0|66.1 -90.6  -92.1 |73.0 =975 76 |49.6 0.7 207|779 -16
4661 |793 26 06 |725| -167.8 | |p_39-2|326 -60.8 572 |795 -743 77 [B72  -19 0.3 [49.4[ 520
4670 [-15 -66.0 -83.6 |59.0  -109.0 13 (339 513 579 |53.0| -1234 78 1455/ 68 04 (486 194
4671 [-39 -1265 | 71805 |105 -119.3 14 |256 1.0 43 |378 | -114 79 [335 -189 -21.3 |54.5[ 243
4672 (619 -26.2 738 |76.5 “126.1 15 (282 259 286 |57.4 51 80 [55.0 565 537|633 713
4673 |-55 -1041  -137.0 |39.4 -190.9 16 (352 119 130 [46.6 -146 81 [79.9 574 53.7 |61.0 534
4680 [102.7 63.4 279 [105.7 -10.2 17 |389 -71.7  -695 |54.8  -785 82 [341 -94.7 -885 |56.4 | -149.4
4681 [102.4 -9.3 12.6 [113.2 -88.1 18 |40.2[77490" -442 |56.1 -37.9 83 [37.7/7°1404" -129.1 (496 -87.5
p_02-086.0 2833 285 (874 307 19 |455| -47.0 @ -442 |60.9 129 84 [39.1 -101.7  -955 |55.4 [-1246
p_02-1(82.6  -52.0 489 |841 437 20 (449 -258 49 |67.6 [ 871 85 [536 -59.3 635 |57.4 -49.1
p_03-0(69.9 -80.0 679 |859 -585 21 (308 -1195 | -97.8 [462 -111.7 86 [51.6 -131.8 -136.9 [23.0[ -189.2
p_04-0(113.8 49.9 461 1118 647 22 [374 583  -52.9 |[57.1[ -1i24 87 [37.6 -226 218 581 -117.1
p_04-1(84.8 [ 41.2 46.7 |754 530 23 [27.6] 01 1.8 (490 6.7 88 [439] 319 292 |384 -27.4
p_04-5|37.2 -19.8 -26.1 |48.8[ 283 24 401, -445 @ -413 |640 -413 89 [60.8 -55.9 -60.5 |47.4 [ 1432
p_08-3|855 -185.0 -201.2 [103.8] -230.3 25 |39.7 19.8 20.7 |69.4 7222 90 |41.577=0:8 1.6 (823 03
p_08-4|63.8=1123" -80.5 |63.4 -101.8 26 |43.6 -44 35 [49.4 -194 91 [77.4 763 5417|737 654
p_08-5|68.8 -159.7 -156.6 [103.1]=203:6 27 |446 142 171 [79.7 | -34.0 92 [39.5/1°56.5 -56.2 |57.3 -49.8
p_12-3(243 -721  -1065 |38.7| -117.8 28 (25271182 | -90.2 [609 -91.1 93 [331 -46.8 -48.6 |58.7 | 644
p_12-4[39.0 [ <1460 | -131.7 |615 -108.2 29 [315 227  -187 |51.7| 984 94 [521 413 384 |650 392
p_13-2(52.4 -1015  -87.6 |[39.6 | “175.6 30 (393 -726  -70.6 [37.5 | -87.7 95 428 481 380 [649] 368
p_13-3[55.3 -133.7 -128.7 |959| -174.7 31 (399 25 21 |423 237 96 406 101 116 |44.9| -59.3
p_14-0|70.5 -47.0 253 |69.0| -98.3 32 347 -141 98 (662 -35 97 407 252 259 | Inf | 55
p_14-1|451 -25.1 253 |49.6 | -63.2 33 |36.6 27.8 178|649 537 98 |40.0[7248 258 [109.6 34.3
p_14-2|68.0 -44.4 284 |60.2| -125.9 34 102 -143 | 215 (547 -185 99 [35.0 -53.0 -52.0 |59.0 | =805
p_14-3|38.3 -81.5 -81.7 |45.8| -1736 35 303 -40 -4.0 |23.8[ 451 100 [30.7 25.4 288 451 17.8
p_14-4(81.7 -1433  -86.2 |856| -159.8 36 [54.2 -186.9 -193.7 [845  -203.8 101 501 610 55.1 [61.7| 109
p_14-5(60.2 -121.3  -93.9 |97.9| -1282 37 [524 -81.3  -68.0 [66.0 -109.1 102 129 5.2 34 |376 -338
p_15-0(72.3 -37.3 80 (381 -42.7 38 [37.8 186 6.0 [19.8| -67.7 103 [60.3  64.0 50.9 (639 449
p_15-1(76.1 -48.3 123|468 -63.7 39 (158 550  -50.4 (354 -733 104 [229 110 108 450 -7.4
p_15-2|61.0 -45.9 27.8 |59.6 | -75.9 40 |55.3 16.6 116 (332 -234 105 |47.8[ 6.2 30 [582 -4.9
p_15-5|78.9 -58.0 -30.0 |57.0| -1218 41 |478 -61.8  -46.0 |[37.4 -165.3 106 [60.9 50.4 459 |[56.0 =259
p_15-685.6 -55.5 282 |71.2| -85.0 42 |281 -386  -421 (241 -45.0 107 [35.2 28.0 303 495 340
p_16-0|67.3| -192.7 | -188.2 [107.5 -168.6 43 |42.8 146 9.2 |56.9 | -865 108 [25.2 -43.4 416|251 -39.1
p_16-2(81.1 -1252 -122.9 |99.8 -118.2 44 (384 -1195 -112.0 (430 -13823 109 470 163 3.7 |744[ 110
p_16-3(67.8 -79.3 710 |90.4 | =845 45 [201 -178  -16.0 [39.7 -685 110 (6.1 436 417 |31.0 -23.1
p_16-4(75.7 -99.1 970 |77.5 -102.4 46 [17.4] <119 | -107 [60.0 17.8 111 386 5.1 82 (423 34
p_16-5(72.8 -77.3 760 |884 -121.7 47 [333 -1781 -169.6 723 -839 112 [35.9] 288 263 494 131
p_17-3|520 -75.6 -87.1 |73.8| -117.1 48 |19.0 -10.4 91 [66.6 -28 113 1439 -613 -62.5 |64.2[ 782
p_20-0113.4 -7.0 -34.6 |127.8/ -45.6 49 447 -103 [ “158 [648 0.1 114 [36.8] 59 24 [519 136
p_20-1[159.6 -56.3 -99.5 |172.7| -123.0 50 295 -36.1  -340 (288 =780 115 [25.7, -195 -16.4 624  -1.9
p_21-1|253 -53.9 -48.0 |69.1| -68.7 51 271 -203  -204 (329 -94.2 116 147 -51.3 533 363 -40.4
p_22-0(55.0 -45 -1.9 |101.4] -56.0 52 (291 -39.1  -49.8 [50.0 -49.9 117 [33.0[ “46.7 -12.6 |50.8 -18.7
p_22-1(89.9 -925 -91.7 [100.0/ -93.3 53 [165| <782 | -748 [236 -256 118 (728 -41.6 -24.3 |60.8 [ -174.5
p_22-2(65.1 =620 605 |68.8 -59.1 54 [582 297 @ -235 (317 37 119 |41.1] =386 343 471 6.0
p_22-3(49.1 -85.7 646 |66.7 -85.1 55 [354 -67.8  -55.9 |55.8 | -140.2 120 [22.3 -40.6 -47.6 |40.3 [ 541
p_23-0|451 -20.8 27.8 584 56 |33.0 229 92 |466 188 121 183 -69.2 727|385 -63.7
p_23-2|294 -72.3 -70.0 |47.3 57 |49.3] 786 @ -693 |[635 -70.3 122 257 205 228 |388[ 0.8
p_24-2| Inf 25 Inf 58 493 -53.0  -30.4 |[66.6] -83.0 123 278 202 231 [49.4 171
p_28-062.2 -112.1 |62.5 59 |355 -581  -43.7 (439 -80.3 124 480 41.0 418 |76.7 -51.6
p_28-1(62.4 -57.3 571 |65.4 60 (299 171 204 (334 -31.7 125 |40.2 -88.8 -76.6 |61.4 -120.4
p_28-2(244 -753 754 |73.8 61 |57.4 557 54.6 (446 -11.4 126 [26.4 -32.4 314|547 -79.8
p_28-4(65.6 -89.5 875 853 62 (320 242 27.0 [396 -59.2 127 [30.5] “47.3 294 |56.1  -40.9
p_29-4(75.9 312 |948 -23.3 63 (265 4.6 93 |546 719 128 [29.9 -43.7 424 |69.2 [ =79.9
p_30-3[108.1 -106.9 [122.5 -96.9 64 446 -222  -195 |[702 -474 129 |45.8] 68.8 659 [66.9 -12.4
p_31-2|54.1 -40.3 |66.5 -48.0 65 347 -316  -284 (487 -40.6 130 [57.3 -124.7 [ 1844 |70.6 -121.4
p_31-460.8 -90.3 845 -83.4 66 |37.0 -804  -741 (572 -943 131 |40.7 440 38.8 582 287
p_31-5|50.0 | 1483 | -131.7 [53.1 -140.3 67 [420] 912  -796 |71.7 -814




Table A2: AIC values of unimodal @(h)+K(h) Ko fitted and bimodal 8(h)+K(h) fitting
strategies for the 126 soil samples that are identified to have bimodality. The lowest

AIC values are highlighted in green. Fitted Ko indicating matrix flow at O capillary

head and observed Ks values are also listed for each sample.

code Unimodal Bimodal Ko K code Unimodal Bimodal , K. code Unimodal Bimodal Ko K.
6(h)+K(h) K fitted 8(h)+K(h) 6(h)+K(h) K fitted 8(h)+K(h) 6(h)+K(h) K, fitted 8(h)+K(h)
2611 -7.5 -49.8  26.49 39.83 p_28-4 -83.8 -108.8 6.61 6.61 63 14.3 -719 38.23 100
2751 -4.8 -93.2 2318 2592 p_32-1 -55.1 -89.7 292 10975 64 -10.7 -47.4 2398 60
2752 2.6 -67.0 7.93 14.947p_32-2 -81.9 -92.1 19.46 50.1 65 61.5 -406 030 28
4650 46.5 10.2  503.53 586.7 p_32-4 -96.8 -101.8 3.75 475 66 59.7 943 003 18
4651 -2.1 -19.8 77.33 190.1 p_32-5 -152.3 -154.6 1.19 77.3 68 35.2 -89.0 059 2
4660 -26.7 -102.4 | 229.43 625.5 p_33-0 -279.1 -297.9 0.53 1442 69 -21.9 -196.2 | 7.24 10.02
4661 24.0 -167.8 1062.32 1140 p_33-1 -108.1 -133.8 8.14 268.4 70 10.9 -54.8 1.02 4.165
4670 -48.3 -109.0 68.09 88.99 p_38-1 -142.1 -159.9 5.58 5579 71 -3.1 -1225 | 3.22 11.48
4672 -3.8 -126.1 1.81 2.419 p_39-0 -83.6 -97.5 14.10 141 73 53.2 -6.4 208.30 500
4673 5.0 -190.9 0.86 4.329 p_39-2 -62.3 -74.3 295 17433 74 55.3 -7.5 2220 50
4680 154.9 -10.2 2615.78 3845 13 -24.6 -123.4 0.03 0.05 75 79.1 -116.9 81.83 90
4681 150.1 -88.1 793.83 1668 14 20.4 -71.4 81.06 150 77 6.0 520 1150 20
04-5 -28.7 -28.3 11.09 353 15 29.7 -5.1 21.76 100 79 35 -243 6381 97
p_08-3 -229.1 -230.3 | 3.64 29.93 16 19.7 -14.6 17.23 102 81 59.7 534 266.10 680
p_08-5 -204.6 -203.6 1.70 1426 17 8.7 -78.5 0.44 0.72 82 35.0 -1494 | 106 7
p_12-3 -118.2 -117.8 573 26.74 20 80.3 -37.1 189.74 300 84 58.5 -1246 229 25
p_13-2 -125.8 -175.6 | 161 524 22 63.8 -1124 | 34568 900 86 4.8 -189.2 | 12.89 14.12
p_13-3 -172.7 -174.7 262 1648 25 27.9 -22.2 17.08 23 87 42.8 -117.1 | 12.53 46.88
p_14-0 -76.6 -98.3 0.97 3041 26 36.6 -19.4 28.34 40 89 -51.3 -143.2 | 2.69 160.7
p_14-1 -45.3 -63.2 253 80.85 27 27.1 -34.0 78.74 100 93 13.9 644 338 7
p_14-2 -82.3 -125.9 | 150 3325 29 34.0 -98.4 1.36 85 95 51.4 36.8 151.74 220
p_14-3 -126.3 -173.6 | 276 544 30 72.4 -87.7 69.04 110 96 53.7 -59.3 294.43331.1
p_14-4 -178.1 -159.8 0.72 1398 35 26.6 -45.1 63.34 169.8 97 49.5 55 167.02169.2
p_14-5 -121.7 -128.2  1.00 58 36 -63.3 -203.8 0.47 1.047 99 44.8 -80.5 259 10.52
p_15-0 -54.7 -42.7 145 1209.3 37 -8.3 -109.1 16.93 37.15 100 28.7 178 19.79 40
p_15-1 -70.6 -63.7 0.72 6749 38 54.8 -67.7 112.30 118.3 101 59.6 10.9 9.85 295
p_15-2 -54.7 -75.9 102 715 39 -17.4 -73.3 3.82 5.105 102 15 -33.8 77.75 110
p_15-5 -88.3 -121.8 | 1.02 858.7 40 60.3 -23.4 135.12 257 103 66.0 449 235.10 300
p_15-6 -40.4 -85.0 186 8694 41 62.1 -165.3 63.04 97.23 104 24.7 -7.4 | 30.13 90
p_16-3 -67.8 -84.5 267 124 42 -5.0 -45.0 10.08  48.02 106 59.6 -25.9 276.76 320
p_16-4 -103.5 -102.4 1158 729 43 22.7 -86.5 6.05 6.191 109 102.3 -11.0 91.78 117.9
p_16-5 -85.8 -121.7 | 11.43 155.01 44 37.7 -132.3 5.49 17.84 111 12.0 34 33.18 75
p_17-3 -112.7 -117.1 | 019 25 45 -15.6 -68.5 13.36 1445 113 -1.6 -73.2 047 26
20-0 -44.5 -45.6 091 655 50 335 -73.0 89.03 96.38 118 21.3 -1745 | 4.60 10.96
 20-1 -49.6 -1230 @ 1.05 105 51 34.9 -94.2 60.80 138 120 -27.6 541 6.19 38.62
p_21-1 -44.0 -68.7 1242 339 52 -38.2 -49.9 6.09 12 122 38.7 -0.8 | 19.73 180
 22-0 -104.1 -56.0 0.88 16928 55 -45.1 -140.2 0.13 0.3 123 29.9 -17.1 170.93 200
p_22-1 -93.9 -93.3 8422 1881 58 92.1 -83.0 558.94 999 124 41.3 -51.6 197.53 650
 23-0 -54.7 -45.1 80.94 26875 59 60.5 -80.3 31.30 35 125 75.8 -120.4 | 75.69 95
) 23-2 -72.4 -774 1329 59.7 60 25.6 -31.7 33261 550 126 42.5 -7198 431 9
 28-1 -52.3 -66.3 175 175 61 57.1 -11.4 466.51 800 128 19.9 -79.9 31.29 36.14
p_28-2 -82.0 -96.3 1095 64 62 29.8 -59.2 96.47 100 131 46.5 28.7 4120 55




Table A3. The number of samples, mean sand, clay fraction and bulk density (BD),
mean values for bimodal soil hydraulic parameters of 6, a;, n1, az, n2, w, 7, K; from
Priesack and Durner (2006) based on Mualem-van Genuchten model in USDA soil
textural classes. a; and n; are for the macropore domain, whereas a; and n; are for
the matrix domain. It is noted that a;, ni, az, n2, K are logl0 transformed before
calculating mean values, and then the values are anti-log transformed. 53 soil samples
that are identified to have bimodality by the lowest AIC with soil texture information
available are used for the statistical analysis.

. number Sand Clay BD s o Ny o N2 w T K
Soil texture
() %) (%) (gem’)(cm¥em’)(l/em) () (Lem) () () () (cm/day)
Clay 5 14.06 56.20 1.239 0.538 0.695 1.296 0.0038 1.142 0.151 -4.833 655.822
Clay loam 2 23.25 32.70 1.265 0.489 1.0001.152 0.0122 1.152 0.162 -5.751 564.283
Loam 9 4199 16.76 1.462 0.422 0.099 2.601 0.0020 1.275 0.234 -3.072 17.506

Silty loam 29 1534 15.21 1.477 0.424 0.205 1.832 0.0024 1.331 0.227 -2.695 59.505
Sandy loam 1 55.40 18.60 1.280 0.487 0.036 2.502 0.0004 1.295 0.181 4.235 25.920
Silt 2 10.38 9.25 1.465 0435 0.0861.762 0.0040 1.272 0.235 -1.962 111.538
Sand 5 9336 230 1541 0.377 0.088 2.887 0.0114 1.411 0.570 -0.562 308.788

Table A4. The number of samples, standard deviation of sand, clay fraction, bulk
density (BD), soil hydraulic parameters of 6;, a1, n1, a2, n2, w, 7, K from Priesack and
Durner (2006) based on Mualem-van Genuchten model in USDA soil textural classes.
It is noted that ai, ni1, az, n2, K are logl0 transformed before calculating standard
deviation, and is not anti-log transformed. 53 soil samples are used for the statistical

analysis.
. number Sand Clay BD s o N o N2 w T K
Soil texture
() W (%) (gem’)(emiem’)(Lem) () (Uem) () () () (cm/day)
Clay 5 3.18 11.69 0.205 0.064 0.3290.126 0.473 0.014 0.084 5.689 0.832
Clay loam 2 0.78 0.42 0.049 0.018 0.0000.021 0.944 0.021 0.006 4.211 0.675
Loam 9 8.10 4.11 0.219 0.073 0.6820.430 0.907 0.025 0.226 3.049 0.675

Silty loam 29 7.87 3.41 0.048 0.019 0.597 0.267 0.542 0.037 0.160 1.691 0.815
Sandy loam 1 0.00 0.00
Silt 2 365 3.18 0.064 0.026 1.1930.196 0.028 0.005 0.106 2.749 0.139
Sand 5 1.67 130 0.110 0.025 0.4490.145 1.209 0.117 0.328 1.338 0.597




(a) All dataset: unimodal joint
fitting of 8 (h) & K(h) dataset

( b) Vereecken dataset

(¢) Vereecken dataset:
high sand content (>= 52%
[]

o] @ Vereecken dataset 2+ @ sand % - number=59 @
- © UNSODA dataset ~
A EUHYDI dataset -
= w0
A - ©_|
oha A ¢ 0 T m
n
Z i“ c <_| c ]
| <
; a° -4 - )
A‘ \d o «_ Q.
b Ao - ° N ®
J L] e e ® y_|
_- o . o °®
R B 1 B R R S B B L R N B 1 B 2 )
0.001 0.005 0.020 0.050 0.200 1.000 0.001 0.005 0.020 0.050 0.200 1.000 0.001 0.005 0.020 0.050 0.200 1.000
o (1/cm) o (1/cm) o (1/cm)

d) Vereecken dataset:
(d) low sand content (< 52%)

( e) UNSODA dataset

(f) UNSODA dataset:
high sand content (>= 52%

w
(3]
Z ) = o
® o o sand % nd@per=16 o
8 o P
0 0w
& r=-0.675 ol e
- @ - -
T8l —value=0 T T
e - c ﬁ_ c o]
w0 (d ~
T w_|
= | (@ 2 e
- " Co o °
< | ° ° 0]
R R I RSt e R LB m L B R R L 15/ BER R Sa T R £ AL B B B R St
0.001 0005 0020 0050  0.200 1.000 0.001 0005 0020 0050  0.200 1.000 0.001 0005 0020 0050  0.200 1.000
o (1/cm) a (1/cm) a (1/cm)

(g) UNSODA dataset:
low sand content (< 52%)

( h) EU-HYDI dataset

“ ® number=119
< _| o
® o | °
™
ol ® r=-0.775
- °
T p-value=0.014| T 3 o
c c
oL Q = ".
o -
o ®
= b °
- °
Q - b ® °
T T T T T T T T T TTTImT - 1T T T T 1T T T T T
0.001 0.005 0.020 0.050 0.200 1.000 0.001 0.005 0.020 0.050 0.200 1.000
o (1/cm) @ (1/cm)

Figure Al. The relationship between van Genuchten « (cm™) versus n (-) from the
unimodal joint fitting of soil water retention curve and hydraulic conductivity curve
(Equations 1 and 2) to the retention dataset and hydraulic conductivity dataset. (a)
The case for all datasets including the Vereecken, UNSODA, and EUHYDI dataset;
(b), (c), and (d) The cases for the entire, high sand (>= 52%), and low sand (<52%)
content dataset from the Vereecken dataset; (e), (f) and (g) The cases for the entire,
high sand (>= 52%), and low sand (<52%o) content dataset from the UNSODA
dataset; (h) The case from the EU-HYDI dataset.
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Figure A2. The relationship between van Genuchten au (cm™) versus nz (-) of
macropore domain from the bimodal fitting of soil water retention curve (Equation
3) to the retention dataset. (a) The case for samples with dual porosity for all three
datasets including the Vereecken, UNSODA, and EUHYDI dataset; (b), (c), and (d)
The cases for the entire, high sand (>=52%), and low sand (<52%b) content dataset
from the Vereecken dataset; (e), (f) and (g) The cases for the entire, high sand (>=
52%), and low sand (<52%) content dataset from the UNSODA dataset; (h) The
case from the EU-HYDI dataset.
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Figure A3. The relationship between van Genuchten al (cm-1) versus nl (-) of
macropore domain from the bimodal fitting of soil water retention curve and
hydraulic conductivity curve (Equations 3 and 4) to the retention dataset and
hydraulic conductivity dataset. (a) The case for all datasets including the Vereecken,
UNSODA, and EUHYDI dataset; (b), (c), and (d) The cases for the entire, high sand
(>=52%), and low sand (<52%b) content dataset from the Vereecken dataset; (e), (f)
and (g) The cases for the entire, high sand (>= 52%), and low sand (<52%) content
dataset from the UNSODA dataset; (h) The case from the EU-HYDI dataset.
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Figure A4. The relationship between van Genuchten a2 (cm™) versus n2 (-) of matrix
domain from the bimodal fitting of soil water retention curve and hydraulic
conductivity curve (Equations 3 and 4) to the retention dataset and hydraulic
conductivity dataset. (a) The case for all datasets including the Vereecken,
UNSODA, and EUHYDI dataset; (b), (c), and (d) The cases for the entire, high sand
(>=52%), and low sand (<52%b) content dataset from the Vereecken dataset; (e), (f)
and (g) The cases for the entire, high sand (>= 52%), and low sand (<52%) content
dataset from the UNSODA dataset; (h) The case from the EU-HYDI dataset.
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Figure A5. van Genuchten (a) @ and (b) n in the corresponding macropore (a1 oOr ny)
and matrix (a2 or n2) domain vs. weighting factors (w). (c) and (d) corresponding
macropore (a1 or ny) and matrix (a2 or nz) domain vs. soil sand content. The
parameters were obtained based on bimodal joint fitting of soil water retention
curve and hydraulic conductivity curve (Equations 3 and 4) to the soil water
retention and hydraulic conductivity dataset.
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