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Abstract: In view of the low spatial resolution and strong susceptibility to solar radiation effects of satellite-based thermal infrared
remote sensing in geothermal exploration, this study employs a DJI Mavic 3T unmanned aerial vehicle to acquire high-resolution
true-color and thermal infrared imagery over the study area. An automated land surface temperature retrieval workflow was

developed based on the DJI Thermal SDK to obtain UAV-derived surface temperature data. Validation using in situ temperature
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measurements demonstrates that the UAV-retrieved temperatures exhibit a high degree of consistency with the observed
temperature variation trends at ground sampling points. After resampling the UAV thermal infrared imagery to 30 m, the retrieved
temperatures show strong spatial agreement with those derived from Landsat-8 TIRS data. Based on the proposed “cross-shaped”
and “linear” geothermal target delineation patterns, six potential geothermal targets were identified by integrating the regional
structural framework with the spatial distribution characteristics of thermal anomalies. Furthermore, the geothermal genesis of the
delineated targets was analyzed through the combined use of measured shallow ground temperature data and existing geological
information. The results indicate that UAV-based thermal infrared technology enables high-precision identification of geothermal
anomalies in complex mountainous terrains, providing effective technical support for small-scale geothermal target delineation and
resource potential assessment. Future work should incorporate multi-depth ground temperature measurements and shallow heat
diffusion models to strengthen the quantitative linkage between surface thermal anomalies and deep geothermal heat sources.
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Table 1 Drone flight parameter settings on April 3, 2024
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Table 3 UAYV thermal infrared flight parameter settings for
the early morning of April 3, 2024
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Table 5 Comparison between field-measured temperature
and UAV-derived temperature on the early morn-
ing of April 3, 2024
AL W B R (C) TE LR E(C)

1 10.07 9.74
2 11.00 9.27
3 9.50 8.64
4 11.17 11.66
K 7.40 9.54
5 10.00 17.52
ik 5.23 14.40
6 11.57 14.06
7 21.95 17.26
8 9.27 2.24
9 7.43 8.17
10 8.57 2.34
I 15.60 23.77
iz 49.20 39.35
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Table 6 Comparison between field-measured temperature
and UAV-derived temperature during daytime on
April 3, 2024
s 0 3L (°C) o ANHLILE (C)
1 22.13 29.26
2 28.60 30.94
3 28.50 18.47
4 29.83 27.30
ik 12.27 23.32
5 27.33 26.84
ik 10.73 22.37
6 26.77 20.91
7 42.94 35.70
8 32.63 37.85
9 22.97 25.31
10 31.23 34.05
I 30.90 33.13
LEiPs 49.63 31.00

i, 645 (8 5 I I S5 T A 1 TR AR Lt A S Rk
B AEAE — o 22 5, 0 H A I A A T8 A HIL B i I
AR Ak B S0 I R A O — B AELR A R ML
JErh 75 A T TR L T SR 355
17.23 °C, B T ML I 7 5 i 1 B {8 & T 75 S iR
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Table 7 “ Cross” temperature measurement centered on
Point 7
AL 1 R AR 1A 3 JBE (°C)
7 21.95
7.1 13.0
7.2 13.5
7.3 13.5
7.4 13.2
7.5 13.5
7.6 12.8
7.7 12.6
7.8 12.8

x8 MUEHAZSARLH—"FIXANEBE
Table 8 Drone temperature of the “one” shape centered on

the point beside the blue well

s B In) i (°C)
12.1 15.27
12.2 20.73
12 39.35
12.3 20.08
12.4 16.31

XA ZK1 I, 2 5 X o ZK2 0,4 55 50 X 7
KA P S 35 X 2 4 BT BT A A A S AR
B S w5 BT EDE

45X AT S W IR IE B, b R A A S
B, FLAETC AL M 3 U B 25 5% vl 1 B ) I8t 3R AR O
PIE(E 12). 403 9 i il ol — " K R 4k $uass =X
X 4550 DXL B DU P AR B S 27.01°C, E TR
W ER AR T 12 C, 85 Ak A dk s L

545§ DX A ] 1L v g B X, ] R R
FEAEINSE B, HAE JC AP b 3 38 3 445 51 v s B 0
Mo 2% A2 U AU (I 13). 38 28 X 545 ¥ IX A8 I8 A AL
“ TSR R AR B R 10, ot IR E e R 26.87 °C,
AR — K — I — R

Rl 2 119 35 I DX, T T 9 55 340 S B I 2 S B )
A 1 W T FE TG NP HE R B A5 R b Bt B AR
SR 6 S TR TR, R KD
JE L AE TS BB I B 25 S vl R AR S B A
R — Ab VA Ml P XX X LA R XS PR
L) 7 7E b P T B8 0 — 25 S R i 30 451 40 D K IR
K5 1l L 22 T K Tl B R R AR Ak 4R g TR AR B B TR
FEAS ALl £ K Ak 2E 28R pH A Sk — 2B E AT
E(E14).
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Fig.11 Delineation of fine target area by UAV
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Fig.12 Local situation of target area of UAV No.4
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Table 9 Drone temperature of the “One” shape in target

area No. 4
J=X A Sl JE (°C)
4%5-1 5.13
452 11.42
45 27.01
4%5-3 11.10
184 7.14

K13 T AHLJREE 55 X 5L
Fig.13 Local situation of target area of UAV No.5
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Table 10 Temperature of the “One” shape drone in target

area No. 5
J=X A Ve Sl JE (°C)
5%5-1 7.54
5%5-2 10.26
5% 26.87
5%5-3 12.97
5%5-4 7.31

fe . E L1 2R Ay K IR A 40 Hh L1-0901 £ T ZKO1 b
I, FLIR A 36.3 °C, M AY L1-01 5 L1-14 F
YR B A 21.5, L1-0901 i B i 1 0 29 14.8 °C.
L1-0901 &b iy & A HL A (8] i 2 10.05 °C , 5 ] 19
L1-01 5 L1-14 V- %I £ 24 8.94 °C, L1-0901 i JiZ
w L CCAE A

TE L34 19 K b YL B 4l Hh 1.3-05 437 F ZKO02 i #4
FE BT, FLIR A 20.8 °C, BN Y 1.3-01 5 1.3-09 -
M M 19.15 °C, L1-0901 i & & T W 24 1.65 °C.
1.3-05 4b i Jo A HLAE MR BE 11.74 °C, W] % .3-01
MR 12.28 °C, 1.3-09 i B 4 3.47 °C,1.3-05 i
T L3-09 i 8.27 °C.

m T W 24 6 1 L T A 0 IR A%, B0l L2-10 4b
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Fig. 14 Local situation of target areas of UAV No. 3
and No. 6
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Fig.15 Collection points of 1-meter soil temperature
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Fig. 16  Spatial comparison between overall 1-meter soil
temperature and UAV temperature
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