2026410 A Kﬂﬂ*ﬂi?ﬁ %57 % F20 W

doi;10. 6041/j. issn. 1000-1298. 2026. 20. 007

BT =4 2 2% W RO H A IS M Bk e AR W N 77 %

T o%' ¥ %' EE O m B et BB
(1. KEW RS2, K 3002225 2. JLETIHTE R Bl Jb 5T 100875
3. BB AL S VERBIEIR , A3t 1001015 4. ARSI EFSEITL | JE5 100094)

T . 0 B B B L I Wk T 7 40 R 5 M R A7 B0 1 1 A 5 1 5 T = 2 M
o 6 B 2 S RE TN Oy L DATATL A B BRI ST X 35 T P A L 1 0 24 0 e 2 FHL A0 30332 o A 2 i 3o
SRR R R DEM 2R (LM A =i B, SIS PITt | B e e 0 S0 0 1) 47
SESREIR T | ey B S RERE BB | IR I — 24 A A B L RE R W 0 — e B AR A 2% . 18 % Sy
BRI MT s SRR, RGN 6. 90% ~22.92% ,SEYIE N 11. 22% ; BB ARFESEIE N 7. 42% ~29.73% , FHI{H
By 12. 87% . =2 TUA K RERA /AN , SO RE N B B IETE T et 3 4 50 o 0 B R g
55 ST WA PR ) A B O A R RERE IR 4 5

SR RHVEWR, B ; MR IREE SRR B, DEM 7
RESKS, SI126; 216 TEWARRAS: A XTEHS: 1000-1298(2026)20-0074-08  OSID: mrs

Route-loss Evaluation Method for Farmland Biomass Transportation
Based on Three-dimensional Terrain Road Network
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Abstract; Aiming to account for the effects of terrain undulation and road detours that cannot be
adequately reflected by two-dimensional route distance in farmland biomass transportation, a route
equivalent loss evaluation method was proposed based on a three-dimensional terrain road network.
Taking Fuping County, Hebei Province, as the study area, farmland-adjacent transportation origins were
identified by using farmland distribution and road network data, and a three-dimensional terrain road
network was constructed through road centerline densification and DEM elevation assignment. Cumulative
elevation gain, cumulative descent, slope disturbance intensity, and road network tortuosity were
extracted as loss factors to establish an equivalent loss distance model. Two-dimensional route estimation
bias was evaluated by using the two-dimensional underestimation rate and route loss increase rate. Results
for 18 typical routes showed that the underestimation rate ranged from 6.90% to 22.92% , averaging
11.22% , while the route loss increase rate ranged from 7.42% to 29.73% , averaging 12.87% . The
increase in three-dimensional geometric length was small, and the equivalent loss increase was mainly
affected by cumulative elevation gain, downhill control, slope disturbance, and road network tortuosity.
The method can provide a reference for route optimization and energy consumption assessment in farmland
biomass transportation.
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