
Analysis Results - Random Forest

feature importance_mean importance_std perm_importance_mean perm_importance_std shap_mean_abs

_metric_task_type classification None None None None

_metric_accuracy_mean 1.0 None None None None

_metric_accuracy_std 0.0 None None None None

_metric_f1_mean 1.0 None None None None

_metric_f1_std 0.0 None None None None

_metric_n_classes 3 None None None None

_metric_confusion_matrix [[6, 0, 0], [0, 138, 0], [0, 0, 156]] None None None None

_metric_leakage_warnings ['Feature "LAT" is almost perfectly correlated with the target "RANCH" (r = -0.955) — likely data leakage or a duplicate measurement; consider excluding it.', 'Feature "LONG" is almost perfectly correlated with the target "RANCH" (r = -0.955) — likely data leakage or a duplicate measurement; consider excluding it.', 'Feature "ENV_SOILSAND" is almost perfectly correlated with the target "RANCH" (r = 0.906) — likely data leakage or a duplicate measurement; consider excluding it.', 'Feature "PASTURE_TOTALAREA" is almost perfectly correlated with the target "RANCH" (r = 0.920) — likely data leakage or a duplicate measurement; consider excluding it.', 'Identifier-like column(s) used as features: PLOT. These are bookkeeping fields; high importance for them usually reflects row ordering, not biology. Consider excluding them.', 'Spatial confounding risk: coordinate column(s) LAT, LONG rank among the most important features. The model may be learning field position rather than biological signal; interpret with care or exclude coordinates.'] None None None None

_metric_run_params {'target_col': 'RANCH', 'feature_cols': ['PLOT', 'LAT', 'LONG', 'ENV_SOILNH4', 'ENV_SOILNO3', 'ENV_SOILP', 'ENV_SOILOC', 'ENV_SOILTN', 'ENV_SOILTC', 'ENV_PH', 'ENV_SOILCLAY', 'ENV_SOILSILT', 'ENV_SOILSAND', 'ENV_SOILMOIS', 'RC_SHOOTMASS', 'RC_WOODMASS', 'RC_LITTERMASS', 'RC_LITTERWMASS', 'PC_SHOOTMASS', 'PC_WOODMASS', 'PC_LITTERMASS', 'PC_LITTERWMASS', 'PC_ROOTMASS', 'PC_HEIGHT', 'GH_COUNT', 'ENV_AIRTEMP', 'COVER_RICHNESS_JUN', 'COVER_TOTAL_JUN', 'COVER_SHANNON_JUN', 'COVER_RICHNESS_JUL', 'COVER_TOTAL_JUL', 'COVER_SHANNON_JUL', 'COVER_RICHNESS_AUG', 'COVER_TOTAL_AUG', 'COVER_SHANNON_AUG', 'PASTURE_TOTALAREA', 'SUBPASTURE_TOTALAREA', 'PASTURE_FORESTAREA', 'PASTURE_WETLANDAREA', 'SUBPASTURE_FORESTAREA', 'SUBPASTURE_WETLANDAREA'], 'task_type': 'classification', 'n_estimators': 60, 'n_splits': 3, 'test_size': 0.25, 'fdr_threshold': 0.05, 'permutation_repeats': 10, 'run_univariate': True, 'run_permutation': True, 'run_shap': True, 'categorical_encoding': 'categorical'} None None None None

_metric_class_labels ['', 'KINSELLA', 'MATTHEIS'] None None None None

LONG 0.2022273284450206 0.021706823111433602 0.01100000000000001 0.004966554808583784 0.07788833710028199

PLOT 0.16758272188316595 0.014769795975804814 0.0 0.0 0.06624841657564336

PASTURE_TOTALAREA 0.10308081638232501 0.021073325827447396 0.009333333333333341 0.0131993265821489 0.05052003287290665

ENV_SOILCLAY 0.08971738843529531 0.034375390290016856 0.009333333333333341 0.00659966329107445 0.033932067740696056

ENV_SOILSAND 0.07375191078277517 0.008371425056295123 0.0050000000000000044 0.007071067811865481 0.019458000206111423

ENV_SOILOC 0.060747272875994095 0.007837775195227638 0.0046666666666666705 0.00659966329107445 0.013416222784055624

LAT 0.06067291764566599 0.0012582375542977374 0.0046666666666666705 0.00659966329107445 0.0263298841482244

SUBPASTURE_TOTALAREA 0.05253964315788504 0.013603698833778754 0.009333333333333341 0.0131993265821489 0.019718269389921217

ENV_SOILTN 0.05221645266230277 0.007296416817292841 0.0 0.0 0.013949921217256283

PASTURE_FORESTAREA 0.036152732436493085 0.0003102830467301638 0.0 0.0 0.01297692768379363

ENV_SOILTC 0.033258696470544434 0.004492371387576352 0.0 0.0 0.013065768612241412

ENV_SOILSILT 0.017101348848724173 0.00030738934654069304 0.0 0.0 0.005155255932302553

PC_ROOTMASS 0.015560563007121594 0.0006054223902920442 0.00366666666666667 0.005185449728701353 0.005445799370755421

ENV_SOILMOIS 0.014678801141409166 0.0003938472052555895 0.0 0.0 0.00371154469772219

COVER_TOTAL_JUN 0.006638587490864044 0.0002511833588287818 0.0 0.0 0.002126927911661154

GH_COUNT 0.005863716502708764 0.00043687394864698047 0.0 0.0 0.0017574803614048178

PASTURE_WETLANDAREA 0.004832478840538145 0.0010436591374882495 0.0 0.0 0.0017953437480861547

SUBPASTURE_FORESTAREA 0.0008478813974284509 0.00070571947699021 0.0 0.0 0.0003412227375616443

COVER_RICHNESS_AUG 0.0004886886670009272 0.0001931875167509788 0.007000000000000006 0.009899494936611674 0.00045982810363710873

COVER_TOTAL_AUG 0.00046572487651888074 0.0003511251812398417 0.0050000000000000044 0.007071067811865481 0.0006165350453301652

PC_WOODMASS 0.00025478807652590854 0.0001876848763314464 0.0 0.0 0.0002535899935022741



COVER_RICHNESS_JUL 0.00021804728348382603 0.00026346559287339957 0.0 0.0 0.0

COVER_SHANNON_JUN 0.00019518348053655717 0.0001674658393421322 0.0 0.0 0.0002509035521483249

COVER_SHANNON_AUG 0.00017028163193725672 0.000240814593308692 0.0 0.0 0.0005763409474228109

SUBPASTURE_WETLANDAREA 0.0001415928201961742 0.00011307134879887699 0.0 0.0 0.0003199494703669226

COVER_RICHNESS_JUN 0.0001355268029768846 0.0001313906930775784 0.0 0.0 0.0003550749278243971

COVER_TOTAL_JUL 9.937492552141969e-05 7.03063615065246e-05 0.0 0.0 0.0

RC_LITTERWMASS 9.665341182435797e-05 5.275036545365934e-05 0.0 0.0 0.00019382112482853211

PC_SHOOTMASS 6.306155632666517e-05 8.918250822152472e-05 0.0 0.0 0.0006864253104188803

PC_LITTERWMASS 5.904190468147818e-05 8.349786234888597e-05 0.0 0.0 0.00027565478259448007

RC_LITTERMASS 5.6568764990722716e-05 8.000031465657641e-05 0.0 0.0 0.0

ENV_AIRTEMP 3.8833744971030034e-05 5.4919208815768646e-05 0.0 0.0 0.0

RC_WOODMASS 2.4151111504912837e-05 3.415482943663262e-05 0.0 0.0 0.0

ENV_SOILNO3 2.1222534741149497e-05 3.0013196458867805e-05 0.0 0.0 0.0003311214311087085

ENV_PH 0.0 0.0 0.0 0.0 0.0

ENV_SOILP 0.0 0.0 0.0 0.0 0.0

PC_HEIGHT 0.0 0.0 0.0 0.0 0.0

RC_SHOOTMASS 0.0 0.0 0.0 0.0 0.0

COVER_SHANNON_JUL 0.0 0.0 0.0 0.0 0.0

ENV_SOILNH4 0.0 0.0 0.0 0.0 0.0

PC_LITTERMASS 0.0 0.0 0.0 0.0 0.0

Pre-Modeling Statistics

Feature Pearson r Pearson FDR Spearman rho Spearman FDR ANOVA F ANOVA FDR Sig?

PLOT -0.3566 0.0000 -0.2676 0.0000 57.9998 0.0000 Yes

LAT 0.3911 0.0000 0.2634 0.0000 71.8502 0.0000 Yes

LONG 0.3848 0.0000 0.2388 0.0000 69.1789 0.0000 Yes

ENV_SOILNH4 0.0824 0.1208 0.1870 0.0002 2.7239 0.1208 Yes

ENV_SOILNO3 0.0367 0.5015 0.0933 0.0691 0.5376 0.5015 No

ENV_SOILP 0.2028 0.0001 0.1271 0.0133 17.0726 0.0001 Yes

ENV_SOILOC 0.4830 0.0000 0.4605 0.0000 121.1279 0.0000 Yes

ENV_SOILTN 0.4801 0.0000 0.4567 0.0000 119.2385 0.0000 Yes

ENV_SOILTC 0.4829 0.0000 0.4597 0.0000 121.0029 0.0000 Yes

ENV_PH -0.0157 0.7540 -0.0332 0.5344 0.0983 0.7540 No



ENV_SOILCLAY 0.3541 0.0000 0.3538 0.0000 57.0470 0.0000 Yes

ENV_SOILSILT 0.4306 0.0000 0.4009 0.0000 90.5771 0.0000 Yes

ENV_SOILSAND -0.4124 0.0000 -0.3838 0.0000 81.5668 0.0000 Yes

ENV_SOILMOIS 0.4614 0.0000 0.4451 0.0000 107.6683 0.0000 Yes

RC_SHOOTMASS 0.5332 0.0000 0.6073 0.0000 158.0640 0.0000 Yes

RC_WOODMASS 0.1152 0.0283 0.1585 0.0019 5.3525 0.0283 Yes

RC_LITTERMASS 0.4564 0.0000 0.3922 0.0000 104.7397 0.0000 Yes

RC_LITTERWMASS 0.0591 0.2724 0.1293 0.0120 1.3947 0.2724 Yes

PC_WOODMASS 0.2348 0.0000 0.2313 0.0000 23.2218 0.0000 Yes

PC_LITTERMASS 0.4327 0.0000 0.4261 0.0000 91.6693 0.0000 Yes

PC_LITTERWMASS 0.1439 0.0058 0.1252 0.0144 8.4115 0.0058 Yes

PC_ROOTMASS 0.1007 0.0571 0.2809 0.0000 4.0741 0.0571 Yes

PC_HEIGHT 0.4465 0.0000 0.4329 0.0000 99.0837 0.0000 Yes

GH_COUNT -0.2974 0.0000 -0.2940 0.0000 38.6160 0.0000 Yes

ENV_AIRTEMP 0.0247 0.6379 -0.0142 0.7971 0.2435 0.6379 No

COVER_RICHNESS_JUN -0.1236 0.0185 -0.2189 0.0000 6.1702 0.0185 Yes

COVER_TOTAL_JUN 0.3239 0.0000 0.3605 0.0000 46.6550 0.0000 Yes

COVER_SHANNON_JUN -0.1286 0.0143 -0.2196 0.0000 6.6913 0.0143 Yes

COVER_RICHNESS_JUL -0.0938 0.0761 -0.1713 0.0008 3.5336 0.0761 Yes

COVER_TOTAL_JUL 0.3024 0.0000 0.4263 0.0000 40.0461 0.0000 Yes

COVER_SHANNON_JUL -0.0286 0.5981 -0.1044 0.0421 0.3263 0.5981 Yes

COVER_RICHNESS_AUG -0.1785 0.0005 -0.2616 0.0000 13.0987 0.0005 Yes

COVER_TOTAL_AUG 0.3798 0.0000 0.4245 0.0000 67.0752 0.0000 Yes

COVER_SHANNON_AUG -0.1615 0.0018 -0.2277 0.0000 10.6585 0.0018 Yes

PASTURE_TOTALAREA -0.3966 0.0000 -0.3771 0.0000 74.3077 0.0000 Yes

SUBPASTURE_TOTALAREA -0.3128 0.0000 -0.3020 0.0000 43.1698 0.0000 Yes

PASTURE_FORESTAREA 0.2953 0.0000 0.2456 0.0000 38.0232 0.0000 Yes

PASTURE_WETLANDAREA -0.0716 0.1802 0.0093 0.8533 2.0486 0.1802 No

SUBPASTURE_FORESTAREA 0.2507 0.0000 0.2206 0.0000 26.6878 0.0000 Yes

SUBPASTURE_WETLANDAREA 0.0440 0.4219 0.0704 0.1730 0.7734 0.4219 No

Permutation Importance

Feature Mean SD



LONG 0.0110 0.0050

ENV_SOILCLAY 0.0093 0.0066

PASTURE_TOTALAREA 0.0093 0.0132

SUBPASTURE_TOTALAREA 0.0093 0.0132

COVER_RICHNESS_AUG 0.0070 0.0099

ENV_SOILSAND 0.0050 0.0071

COVER_TOTAL_AUG 0.0050 0.0071

LAT 0.0047 0.0066

ENV_SOILOC 0.0047 0.0066

PC_ROOTMASS 0.0037 0.0052

PLOT 0.0000 0.0000

ENV_SOILNH4 0.0000 0.0000

ENV_SOILNO3 0.0000 0.0000

ENV_SOILP 0.0000 0.0000

ENV_SOILTN 0.0000 0.0000

ENV_SOILTC 0.0000 0.0000

ENV_PH 0.0000 0.0000

ENV_SOILSILT 0.0000 0.0000

ENV_SOILMOIS 0.0000 0.0000

RC_SHOOTMASS 0.0000 0.0000

RC_WOODMASS 0.0000 0.0000

RC_LITTERMASS 0.0000 0.0000

RC_LITTERWMASS 0.0000 0.0000

PC_SHOOTMASS 0.0000 0.0000

PC_WOODMASS 0.0000 0.0000

PC_LITTERMASS 0.0000 0.0000

PC_LITTERWMASS 0.0000 0.0000

PC_HEIGHT 0.0000 0.0000

GH_COUNT 0.0000 0.0000

ENV_AIRTEMP 0.0000 0.0000

COVER_RICHNESS_JUN 0.0000 0.0000

COVER_TOTAL_JUN 0.0000 0.0000

COVER_SHANNON_JUN 0.0000 0.0000

COVER_RICHNESS_JUL 0.0000 0.0000

COVER_TOTAL_JUL 0.0000 0.0000



COVER_SHANNON_JUL 0.0000 0.0000

COVER_SHANNON_AUG 0.0000 0.0000

PASTURE_FORESTAREA 0.0000 0.0000

PASTURE_WETLANDAREA 0.0000 0.0000

SUBPASTURE_FORESTAREA 0.0000 0.0000

SUBPASTURE_WETLANDAREA 0.0000 0.0000

SHAP Values

Feature Mean |Abs|

LONG 0.0779

PLOT 0.0662

PASTURE_TOTALAREA 0.0505

ENV_SOILCLAY 0.0339

LAT 0.0263

SUBPASTURE_TOTALAREA 0.0197

ENV_SOILSAND 0.0195

ENV_SOILTN 0.0139

ENV_SOILOC 0.0134

ENV_SOILTC 0.0131

PASTURE_FORESTAREA 0.0130

PC_ROOTMASS 0.0054

ENV_SOILSILT 0.0052

ENV_SOILMOIS 0.0037

COVER_TOTAL_JUN 0.0021

PASTURE_WETLANDAREA 0.0018

GH_COUNT 0.0018

PC_SHOOTMASS 0.0007

COVER_TOTAL_AUG 0.0006

COVER_SHANNON_AUG 0.0006

COVER_RICHNESS_AUG 0.0005

COVER_RICHNESS_JUN 0.0004

SUBPASTURE_FORESTAREA 0.0003

ENV_SOILNO3 0.0003



SUBPASTURE_WETLANDAREA 0.0003

PC_LITTERWMASS 0.0003

PC_WOODMASS 0.0003

COVER_SHANNON_JUN 0.0003

RC_LITTERWMASS 0.0002

ENV_SOILNH4 0.0000

ENV_SOILP 0.0000

ENV_PH 0.0000

RC_SHOOTMASS 0.0000

RC_WOODMASS 0.0000

RC_LITTERMASS 0.0000

PC_LITTERMASS 0.0000

PC_HEIGHT 0.0000

ENV_AIRTEMP 0.0000

COVER_RICHNESS_JUL 0.0000

COVER_TOTAL_JUL 0.0000

COVER_SHANNON_JUL 0.0000

Per-Split Model Metrics

Split R² MSE

0.0000 0.0000

0.0000 0.0000

0.0000 0.0000

Mean ± SD 0.0000 ± 0.0000 0.0000 ± 0.0000


