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Fig. 2 Study area and its location
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Table 1 Setting of model parameters

BB/ um e’i Lair EJW -m™? - pum™)
C(0.43—0.45) 0.40920 0.22373 1756.300
B(0.45—0.51) 0.47235 0.21310 1908.283
G(0.53—0.59) 0.57011 0.17902 1787.567
R(0.64—0.67) 0.65083 0.15325 1524.633

NIR(0.85—0.88) 0.76144 0.10477 948.867
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Fig. 3 Spatial distribution of DSM and V values in study area
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) PN =1 n e €1 A 8- e L0 | PO (1
TN T XS MU TA 55 T R TR SR A AR
(Cantelli %, 2015).

R2 BRRANFESHEERITERILL

Table 2 Comparison of incident radiation statistical results for each band

/(W -m™? - pum™)

i T USSR BUSE FATSE T R R ST TEB R
e B/ME N bR st BHHE 25 S

C 854.795 1011.164 28.208 941.385 1011.165 946.635

B 1039.333 1185.378 26.925 1117.508 1185.379 1113.133

G 1090.994 1180.306 17.431 1133.884 1180.307 1112.358

R 1047.835 1089.278 9.309 1061.821 1089.278 1029.837
NIR 741.950 760.250 1.444 742.999 746.333 708.83

AR SCHE T TEB AL BAL A 2] TR 58 X 4% 5 ¥ i
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BEERA 225, Bk A5 B A R P
ZBR T 145 0.99, USSR 5 5 TEB £ %1 7F & 1k
I DX T2 A3 A s S o) 2 IR R A ) — Bk
AR T 5 L, 66 7 R 2 ek ] A g
5 TG R BRI X 1) — I S SE R RRAE .

5.1 Landsat 8 AJ M EFMIETINEERIEHN S =
Lb &%

Ry TG 1l 73 A USSR #5241 25 4 S 3 X6 ) H
PG T B 3 /Y S G B A B SRR EE L AR Sl
GRS XA VRIS, 4 H A fRoCi i)
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Table 3 Mean statistics of radiation components under different V values

/(W -m? - pm™")
‘ i VIH
IE i [0.24, 0.39) [0.39, 0.54) [0.54, 0.69) [0.69, 0.84) [0.84, 0.99)
Ej, 653.921 653.921 653.921 653.921 653.921
Ejq 128.169 176.801 220.667 271.129 321.636
¢ El 91.492 67.126 47.232 26.944 9.68
E} 873.582 897.848 921.82 951.994 985.237
Ej, 816.467 816.467 816.467 816.467 816.467
5 Ejq 132.431 182.599 227.894 280.006 332.148
E., 106.154 77.533 54.341 30.879 11.083
E} 1055.052 1076.599 1098.702 1127.352 1159.698
Ej, 889.467 889.467 889.467 889.467 889.467
. E 104.323 143.847 179.563 220.639 261.744
! E:, 103.862 75.178 52.301 29.471 10.49
E} 1097.652 1108.492 1121.331 1139.577 1161.701
E 876.76 876.76 876.76 876.76 876.76
N Ejq 76.092 104.979 131.074 161.09 191.139
E} 94.354 67.786 46.86 26.198 9.216
E} 1047.206 1049.525 1054.694 1064.048 1077.115
E;, 655.841 655.841 655.841 655.841 655.841
IR Ejq 32.139 44.413 55.534 68.299 81.101
E! 63.877 45.382 31.076 17.14 5.869
E}, 751.857 745.636 742.451 741.28 742.811
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Fig 6 Comparison of incident radiation under different parameters
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Morphological characteristics and remote sensing application

HU Deyong'?,ZHANG Yani'?,LIU Mangqing'?,YU Chen'?,CAO Shisong’,DI Yufei'’

1. School of Resources, Environment and Tourism, Capital Normal University, Beijing 100048, China;

2. Beijing Key Laboratory of Resource Environment and Geographic Information System, Beijing 100048, China;

3. School of Geomatics and Urban Spatial Informatics, Beijing University of Civil Engineering and Architecture,
Beijing 100044, China

Abstract: Accurate quantification of surface solar radiation is the basis of remote sensing inversion of reflectivity, and a research on urban
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surface radiation is important. The sky view factor is selected to characterize the morphological characteristics of the underlying surface of
the urban area, and the Urban Surface Solar Radiation Model (USSR) is constructed. This model has distinguished the different effects of
direct solar radiation, diffuse sky radiation, and environmental radiation on ground objects. The remote sensing data of Landsat 8 visible and
near-infrared bands are considered the examples, and the application prospect of the USSR model for the quantification of urban surface
solar radiation is analyzed. The research conclusions are as follows: (1) The USSR clearly quantifies the radiation components of urban
surface based on the sky view factor (¥), which can effectively solve the simulation of solar radiation transfer process of urban surface and
better express the influence of the morphological structure of urban underlying surface on the incident radiation. (2) When USSR is applied
to the estimates of solar radiation in the visible and near-infrared bands of Landsat 8 remote sensing data, compared with the estimated
values without considering the influence of the morphological characteristics of the underlying surface, the urban surface solar radiation
values estimated based on the USSR model can better express the “interception” effect of urban underlying surfaces on the incident
radiation. (3) Compared with the TEB model, the USSR model estimates have high correlation, which indirectly verifies the availability of
the USSR model. (4) According to the sensitivity analysis of ¥ and reflectivity of the underneath surface, the results show an increasing
trend as the J value of the underlying surface increased. In general, the parameter setting value is weak and insensitive compared with the
parameter V. The proposed USSR model can amend the estimation results of urban surface solar radiation and improve the reliability of
estimation results, thereby expanding the application depth and breadth of urban remote sensing.

Key words: solar radiation, urban surface, morphological characteristics, sky view factor, underlying surface reflectance
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