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Fig.2  Geographical location of meteorological stations and the geomorphologic map in study area
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standard deviation) January, April, July, and October during
1981—2010 in Chongqing
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Tab.2 The statistics of sunshine duration variation
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Tab.3 The statistics of sunshine duration variation in regions at different slopes and aspects
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Tab.4  The relative error of estimated monthly and

annual PSD during 1981—2010 in Chongging

H/4E KXt R/ %
1A -8.2
2 A -8.5
3A -6.8
4 -6.0
5 A -5.9
6 A -5.6
7H -6.0
8 A -6.2
9 A -4.0
10 A -11.2
11 A -8.9
12 A -9.3
A -7.1
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Tab.5 The statistics of topographic factors and monthly and annual PSD during 1981—2010 in Chongqing

ZRALER FRER Py
wE FHE b2 FH{E bR T {E b2
i fiE/N° 30. 9656 0.5619 29.2557 0.5025 29.5108 0.4212
B /m 873.3 514.5 859.4 343.5 475.4 275.5
HIERREE /m 299.9 179.9 260.9 131.3 133.1 111.5
Y/ 18.53 10.99 17.38 9.57 9.40 8.01
HIE B 167.6 47.6 169.2 45.1 176. 4 28.4
HhFA B 0.3233 0.1918 0.3034 0.1670 0. 1640 0.1413
1w il 2% 0.01252 0.3269 0.01463 0.3101 0.0094 0.1972
T % 0.01249 0.3398 0.01470 0.3467 0.0094 0.2154
1 A ] B h 282.8 34.2 286.0 25.2 300.5 17.5
2 J AT B h 274.3 25.8 275.4 21.0 288.6 15.1
3 A AHEA 4 h 332.3 26.5 331.7 23.9 347.1 17.1
4 H o] B %0 h 349.6 26.0 348.7 23.7 364.2 16.7
5 A AT IR % h 383.5 28.0 383.3 25.3 400.3 18.1
6 A A IR 4/h 382.8 27.4 383.1 24.3 399. 1 16.7
7 A Al BEEEC B 388.8 28.3 388.8 25.5 405.8 18.0
8 A% /h 369. 4 27.0 368.8 24.6 384.9 17.4
9 Hw] et Eh 342.0 26.7 341.1 24.2 356.8 17.3
10 A AT FR i #/h 301.6 26.5 302.1 22.5 316.5 16.4
11 A AT HE A $/h 277.2 32.0 279.9 23.9 293.9 16.8
12 H w] i 4/h 273.5 38.1 277.6 27.5 292.7 19.1
AR R4/ b 3957.7 321.2 3966. 4 278.4 4150.4 199.3
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Tab.6 Regression relation of monthly and annual PSD dependent on topographic factors in Chongqing

H/4E ZICRPEZ A A7 R R P
1 A ¥, =0.007X, —0.992X, +0.451X; —0. 124X, —2.084X; +1. 103X, +0. 269X, +319.003 0.8070
2 Y, =0.005X, —0.201X, +0.098X; —0. 098X, —1.716Xs +1.042X, +0. 117X, +0. 604X, +233.471 0.8253
3 H Y, =0.004X, +0. 502X, —0.304X, —0.095X, — 1. 837X, + 1. 218X, +0. 024X, +1.278X, +211.717 0.8156
45 Y, =0.004X, +0.535X, —0.334X, —0.091X, — 1.807X; + 1. 193X, 0. 014X, +1.254X, +232.889 0.8112
5 H Ys =0.004X, —0.358X; —0.099X, — 1.975X; +1.267X, —0.042X, +1.384X, +274.537 0.8205
6 A Y, =0.004X, —0. 130X, —0.270X, —0.096X, — 1.902X; +1.206X, —0.071X, +1.206X +297.208 0.8277
7H Y, =0.004X, —0.331X; —0. 100X, - 1.988X; +1.272X, —0.053X, +1.339X, +285.427 0.8231
8 H Yy =0.004X, +0.401X, —0.340X; 0. 094X, — 1. 887X, +1.233X, —0.022X, +1.282X, +255.650 0.8142
9 Yy =0.004X, +0.596X, —0.342X, ~0. 131X, —1.850X; +1.231X, +0.009X, +1.317X, +215.926 0.8114
10 A Yo =0.005X, —0.061X, —0. 100X, — 1.808X; + 1. 143X, +0.086X, +0.925X, +226.315 0.8256
11 A Y,, =0.006X, -0.829X, +0.407X, —0. 118X, — 1.988X; +1.075X, +0.237X, +0. 072X, +302.462 0.8121
12 A Y,, =0.007X, - 1.416X, +0.507X; -0. 131X, ~2.251X; +1. 133X, +0.339X, - 0. 214X, +340.018 0.7929
4 Y =0.058X, —1.476X, —0.860X; — 1.241X, —23.093X; + 14. 115X, +0.879X, +10. 408X, +3196.936 0.8522
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The Statistical Model for Estimating Spatial Distribution
of Possible Sunshine Duration Based on DEM in Mountain Area:

A Case Study in Chongqing, China

LI Jun'??, ZHAO Yuzhu', DENG Mei'

(1. College of Geography and Tourism, Chongqing Normal University, Chongqing 401331, China;
2. Key Laboratory of GIS Application of Chongqing, Chongqing 401331 ,China; 3. Chongqing Key Laboratory of
Earth Surface Processes and Environmental Remote Sensing in Three Gorges Reservoir Area, Chongqing 401331, China)

Abstract; Possible sunshine duration (PSD) is one of important parameters for the study of ecosystem process
models and hydrological models. It is defined as its astronomical and geographic factors with no atmospheric
influence and only hill shadow is taken into account on its spatial distribution. Therefore, it varies from locality to
locality in rugged lands due to height, aspect, slope and the obstruction created by the landforms in immediate
surroundings. Establishing an accurate and easy-to-use PSD spatial distribution model is of great theoretical and
practical significance to the solar energy resource assessment and radiation balance study. In this paper, firstly, we
estimated average monthly and annual PSD during 1981—2010 in Chongqing using a distributed model based on
DEM. Then the result was verified by the theoretical value based on an assessment method ( QX/T 89—2008) for
solar energy resource. Next, the spatial distribution character of PSD with topographic factors was analyzed.
Moreover, a statistical model for estimating spatial distribution of PSD were constructed based on statistics of pixels.
The result showed: (1) the numerical simulation results based on the distributed model were creditable and the
relative error for other monthly except October and annual PSD was less than 10% . The relative error of PSD in the
northeast and southeast of Chongqing was higher than that in the middle and western of Chongqing. (2) PSD in the
western hills of Chongqing was highest, next was in the central parallel ridge valley area of Chongqing, and the
lowest value was in the northeast and southeast of Chongging. The maximum spatial heterogeneity of PSD in winter
was the largest, next was in summer, and the smaller value was in spring and autumn. (3) The relationship
between PSD and the major geographical and topographic factors was highly significant. The correlation coefficient
of the monthly model varied from 0.7929 to 0. 8277 and the value of the annual model was 0.8522. (4) To some
extent, the statistical model we constructed simplified the calculation steps and computation of the distribution
model, and was easy to be applied in some relevant studies. Moreover, it also can provide a method reference for

other areas to estimate PSD.

Key words: Possible sunshine duration; spatial distribution; Chongging; topographic factors; statistical model



