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A Study on Machine Learning-Based Estimation of Roadkill Incidents
and Exploration of Influencing Factors

Sojin Heo - Jeeyoung Kim
Kyungpook National University

0 2 Aol BAYES 02 RE WIS oj351 T FL AL RIL B0 22 of
W o o] oWpA|skaLA} ShQith B, 2 9 8 RS S O MEsto] 7| AleksE

T S 5ot 74t M0 S48 EA5k] 8 9F 8°1S &0tk 7MY et 452 B
Gradient Boosting Machine(GBM)< &= 92.0%, A F & 84.6%, F1-score 89.2%, AUC 0.907< 7| E3ith 2&
20 9L 01 72 RAL B A /IR, BE A LECC), L AT 0|4 LECC), Y 2
o A ol 7, Ft F<5(m/s)0| Utk o] 2fet Aib= 257 o B WE QA o|HtAE Ao 2 7|t = H, A
SASFEE A 7he] 2 001 FRTF OIS % AL AT,

FR0{: 2EZA, J|7AEE, YUEH

Abstract: This study aims to estimate roadkill occurrences and investigate influential factors in
Chungcheongnam-do, contributing to the establishment of roadkill prevention measures. By
comprehensively considering weather, road, and environmental information, machine learning was
utilized to estimate roadkill incidents and analyze the importance of each variable, deriving primary
influencing factors. The Gradient Boosting Machine (GBM) exhibited the best performance, achieving
an accuracy of 92.0%, a recall of 84.6%, an F1-score of 89.2%, and an AUC of 0.907. The key factors
affecting roadkill included average local atmospheric pressure (hPa), average ground temperature
(°C), month, average dew point temperature (°C), presence of median barriers, and average wind
speed (m/s). These findings are anticipated to contribute to roadkill prevention strategies and
enhance traffic safety, playing a crucial role in maintaining a balance between ecosystems and road
development.
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Figure 1. Roadkill by year from 2017 to 2022
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Figure 2. Process for estimation analysis of roadkill incidents
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Figure 3. Roadkill locations in Chungcheongnam-do (2019-
2021)
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Table 1. Configure the roadkill occurrence estimation dataset variables

Category Variable

Dependent variable Roadkill occurrence

Average temperature (C)

Average dew point temperature (T)

Average Ground-surface temperature (C)

Daily precipitation (mm
Weather v precip (mm)

Average wind velocity (m/s)

Average relative humidity (%)

Average Local pressure (hPa)

Average cloud cover (1/10)*

Description Variables Time Month

Number of lanes

Median strip

Road Infrastructure —
Traffic Facilities

Speed limit

Number of mammal individuals within a 500m radius

Percentage of ecological naturalness (1st grade) within a 500m radius

Environment — - — -
Haversine distance (meters) to the nearest ecological wildlife crossing structure

Percentage of land cover (subcategory) within a 500m radius, categorized by type
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Table 2. Comparison of the performance of classification models for classifying roadkill occurrence

Model KNN Decision Tree | Random Forest GBM XGBoost
Train (Mean k-fold cv) 79.5 81.2 87.2 913 89.6
Accuracy (%)
Test 79.6 81.2 87.5 92.0 89.8
Recall (%) 79.0 65.8 752 84.6 80.9
Fl-score (%) 75.0 73.0 82.4 89.2 86.0
AUC 0.795 0.784 0.853 0.907 0.882
Table 3. Hyperparameters by classification model
Model Hyperparameters
KNN metric="manhattan’, n_neighbors=5, weights="uniform’
Desicion Tree nim_samples_split=2, min_samples_leaf=1, max_depth=9
Random Forest n_estimators=150, max_depth=25, min_samples leaf=1, min_samples_split=2
GBM learing_rate=0.1, max_depth=9, min_samples_leaf=3, min_samples_split=8, n_estimators=150
objective="binary:logistic’, colsample bytree=0.9, learning_rate=0.1, max_depth=5,
XGBoost _ : _
subsample=0.9, n_estimators=250
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a7k A Hlo|E A v &2 827 e}l on
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Figure 4. Predicted impact by SHAP variable based on
Gradient Boosting Machine
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Table 4. Roadkill occurrence ratio by 5 intervals of average
local atmospheric pressure (hPa)

Average Local Pressure Roadkill
(hPa) Not occurred (0) | Occurred (1)
(977.442, 989.04] 61 (0.54) 49 (0.46)
(989.04, 1000.58] 2,334 (0.73) 875 (0.27)
(1000.58, 1012.12] 4,600 (0.60) 3,029 (0.40)
(1012.12, 1023.66] 2,627 (0.60) 1,806 (0.40)
(1023.66, 1035.2] 117 (0.24) 361 (0.76)
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