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Fig. 1 The evolution of departure of direct diffuse and global radiation
(S, D and Q) in Shanghai central observatory during (1958—1985)
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The Variation of turbidity fartor(D/S) at Shanghai central obervatory (1958—1985)
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Tab. I Companison of solar radiation (W/m?) and turbidity factor of Shanghai Central
Observatory (Longhua) during different periods of years (1958—1955)

E T~ T HEE S B4 484 D SUESH 0 BEET

51 R S~ (W/m?*) (W/m?*) (W/m?) D/s
T

1 1958—1970 82.45 73.80 156.25 0.90

11 1971—1950 69.81 75.39 145.20 1.08

111 1951—-19355 57.99 82.42 140.41 1.42

&1 IR, LEEEESIIRHEANKNERES S El 28 £HhENNE Z & H
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i (D), RiEH (0) MEMET (D/S) WBEmMZE 2 Fik:

F*2 _ERGERPUNSREN AR SN R MR F A B(1959—19856F)

Tab. 2 Comparison of solar radiation (W/m?) and turbidity factor (D/S) of the four
suburban stations during different periods of ycars (1959—1985)

| T TE HEEES | EHEHD RS 0 BuET
2 s | (W/mD (W/m") (W/m*) (o/5
I 1959—1970 78.29 76.92 155.21 0.983
I 1971—1980 75.41 77.31 152.72 1.025
ur 1981—1985 72.87 74.27 147.14 1.019

B2 TR, S ARER LIRS SR M BRI 5 FE s T 12 1L 1R
ho, FrP BUEHR ST R0, R RN B SR EORN BN N, AR, KH
BERMERELN, BRERTERM0. RN SHINEESERSLMES, X
A IEEE R EEIRE, ER RS BRET RHERN, BEE675E 28 £RE=MRAME & S,
D, Q% D/S WERBEEN, BRARKBSBERT FERT.
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#£3 FWAMHAEERHS. BHEN DR 0 SEERWZIET KR (1958—19834F)
Tab. 3 Results of cross spectrum analysis of direct solar radiation S, diffuse radiation
D and global radiation Q in Shanghai District (1958—1983)

o~
WX I 0 1 2 3 " 5 6 7 8
Em\ -
T,(a 00 26 13 8.7 6.5 5.2 4.3 3.7 3.3
xmmy | @
P.(1) | —0.24 | —0.08 | —0.02 | —0.03 | —0.01 | —0.01 | —0.00 | —0.02 0.01
s 0..(1) 0.14 0.13 | —0.05 0.01 0.00 0.01 | —0.01 0.01 0.01
RL(D) — 0.20 0.14 0.21 0.03 0.30 0.12 0.82% —
P(D) 0.26 0.19 0.13 0.08 0.03 0.01 0.00 0.00 | —0.00
D Q1) | —0.09 | —0.11 | —0.22 | —0.00 0.01 0.01 0.01 | —0.01 [ —0.01
RL(D) — 0.54 0.33 0.52 0.23 0.09 0.03 0.39 —
p,(1) | —0.15 0.01 0.04 0.00 0.01 | ~0.01 0.00 | —0.02 0.00
Q 0. 0.12 0.10 | —0.07 0.0t 0.01 0.01 | —0.01 0.00 0.00
RiL(1) — 0.08 0.34 0.01 0.06 0.33 0.13 0.85¢ —

*ZRRERE, a =0.05
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Tab. 4 Comparison of percentage of possible sunshine (S’) between Longhua and
its nearby four rural stations (1959—19565)

S~ )‘ |
. 1 2 3 4 5 6 7 8 9 10 11 12 | 44
L
e 48 | 43 ) 42 | a4 ) 43 | a0 | 57 | 64 | S0 | 54 52 51 | 49.0
P = 47 | 41 40 | 43 | 42 | 40 | 56 | 65 | 48 | 52 51 51| 48.0

44 38 38 40 39 39 56 62 46 48 47 47 45.3
44 3s 38 40 40 39 56 61 45 48 46 47 45.2

T~
n { 45 40 39 41 41 38 56 64 49 51 49 48 46.8

%5 EREESPEENDEMOZBRHLE(1959—1985 F)
Tab. 5 Comparison of total cloud amount (N,) between Longhua and its nearby
four rural stations (1959—1985)

At

1 2 3 4 5 6 7 8 9 1| 11 | 12 | 4%
M T~
&l 5.6 | 6.5 6.9 6.9 7.31 s.0| 7.0 5.8| 6.4| 5.6| 5.5| 5.2| 6.4
B oE 5.7 6.5 6.9 7.0 7.3 7.9 6.9 5.7 6.6 58] 5.7| 5.4 6.5
n » 5.6 6.5| 6.9 6.9] 7.5| 8.1 6.8] 5.6 6.4] 5.6| 5.5| 5.3| 6.4
k%R 5.8 6.7 7.1 | 7.1 7.6 8.1 ] 7.0 5.9| 6.61 5.9 s5.7( 5.4| 6.6
£ % 5.8 6.7 7.1 7.2 7.6 8.2 7.0 5.9| 6.6 .80 5.7| 5.4 6.6

1) Chow Shu djen and Shao Janming, Solar Radiation of Shanghai and its Relation to the Urban
Climate, BIRS. 1986 (1986 £ 8 It HEREH LW FTENIRX)
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Tab. 6 Comparison of low Cloud amount (N,) between Longhua and its nearby
four rural stations (1959—1985)

At

1 2 3 4 5 6 7 8 9 10 11 12 | 2%
.74 —
s i 2.8 3.1 3.0 3. 3.5] 3.9 3.0 3.2 3.4 2.6 2.7 2.4 30
¥ = 2.6 3.1 3.1 3.1 3.2 3.4 2.7] 2.9 3.1| 2.5| 2.7| 2.4 2.9
no» 2.7] 3.20 3.3 3.2 3.4 3,70 2.8) 3.1 3.1 2.3 2.5 21| 3.0
%R 2,90 3.5| 3.4 3.3( 3.5 3.70 2.9% 3.2| 3.3 2.7 2.8 2.6 | 3.2
A 3.6 41| 42| 3.30 40| 4.0 30§ 3.2 3.8] 3.2| 3.3| 3.0/ 3.6

MY A EI K, XMRKSHETREMBENEXEY, LBRTAOSESES, BKX
AOEEREEFEHFAR4+ AAMU L HYTHEMN 47 58, BXERNEETHRX
Z, HHRESSPNEEYETEE X, LETRERRNTIOEER S, 1984 F
HTRAERRENESHRESITHEH = E A % SO, £ 3k 32.4 X 10%t/a, HPIRX N
22.9 X 10°t/a, ELEPIX 9.5 X 10%t/a &k 1.41 4%, MHAHERAE D 21.7 X 10°t/a, Hhik
X3 15.9 X 10't/a, HLAFX (5.8 X 10°t/a) & 174 2, ByOHEBEES 10.3 X 10°t/a,
HBXAE 7.9 X 10*t/a, hRBX (2.4 X 10*t/a) K 2.3 f5, MEHRMAE LHRE X
P HRIX SO, JREE24 0.09 mg/m®, ZPX A A 0.01 mg/m’, X NO JKEEH 0.05 mg/m’, 5
XRE 0.02mg/m’, JHEXBRDIREN 0.16 mg/m’, PR A F 0.12 mg/m’, BELRFEXFE
¥4 24 t/km® B, X RA 11 t/km?s B°, 25 Shpyx &5y R RaELIE e |, Xy =
NpiAn &gt S5

LEBTAE T ENARLRNY, BREESHASEEERLX /N, BFTEELREN
K BMAEHAEERN THRZNER. LEBRXBADTEKX (>56%), BE#K
Fitk, B 2R, THREAEER K, HEEE RN A S BENRE R, NE Tk
BRRRE, &S, R PHRERNEENRZRNRKSEBLSEMX £S5 ERIET
EMES AT, WRAEH, FEBRXAHERXBEEBX £, R EHTBX V. Fnt
XEMEFF, XERFEZEEX XFHLEERXME BB SFNTHX?,

. REBEERX ST 27 £ (1959—1985E)NHBESE () Rzg (W) K=

B (V) Eiid s, 938 A (1)Q2)3) E1M8B AL iTEHEREN BHEN. H
BEENTRBRETFOE7 Fime

BER7 L, LEREENEEERESH ) £2HXhERVHN, 5 RENEMN IR
(=W EE P FEEWEHME 75.19W/m?, HELE/D 8.55 W/m?, ¥BESXRHE
D 11.4%, HFTH SBEHOLE (5/0%) FREBX b/, HEMEZRE(S/0%)
KA 499%, TEERE 46.2%, HRH, BENBHBEFNENE2HXPREN, 5
H AR A BX SERFEHME 75.17 W/in? L E L 2.49 W/m' (£ 3.3% ) B4ER (D/Q%)
BEARXBKAIE53.8%, b LARGHE K 3.8% 8, EESNREHESHRE/NG, S

1) AEA%, EBRTBRDKN, FXK,
2) Raui: LRBRTHZENE BNERRELREEXEEZREHE.
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Tab. 7 Mean annnal values of solar radiation (Q, D, S) and turbidity facters (D/S)

of Shanghai District (1959—1985) (Q.S\D) #fr: W/m?
T WA P .
- . st | B2 W | LEBE W | BL | 28 (| &l | 28 | &8 | 2%
A — |
B(%;H 149.35lSl.63l150.421150.03148.6114‘4.09144.32148.95144.84145.26144.28
|
E%‘?% 74.22| 76.05| 75.75) 74.75 73.31| 73.66| 72.87] 75.18| 70.56{ 71.69| 66.64
(S/0X(%) 49.7 | 50.2 | 50.4 | 45.9 | 49.3 | 49.7 | 50.5 | 50.5 | 48.7 | 49.4 | 46.2
ﬁlgggﬂj% 75.13) 75.58 74.67] 75.28| 75.30| 74.43| 71.45| 73.77| 74.28) 73.57] 77.66
(Do) %) 50.3 | 49.8 | 49.6 | 50.2 | 50.7 | 50.3 | 49.5 | 49.5 | 51.3 | 50.6 | 53.8
REAET 1.01f 0.9 0.99 1.01] 1.03| 1.01] 0.9s o0.98 1.05 1
) } . . . . .93 o. . .03 1.
(D/$) 1.17

VLR SRS E AR E /D 6.08 W/m? (/> 40% ), MRMAFUXELBX BN, B
P A PSS i 0.17,

MEE#XAREERS (W/m') S2HEE3) MEREFSHERE4) L, §9
PIEwHEN EEBRTARBARBEEZERSY () MPAZ<REEF (D/S) MR,

T

(U

B3 EEMRAATRAEZEH (W/m) (19591985 )

Fig. 3 The distribution of direct radiation (W/m?) at Shanghai District (1959—1985)
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A4 ERMEROBHETF(1959—1985%)
Fig. 4 The distribution of turbidity factor (D/S) at Shanghai District (1959—1985)
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SHANGHAI URBAN LNFLUENCE ON SOLAR RADIATION

Chow Shudjen  Shao Janming
(East Ching Normal Usniversity)

Key words Solar radiation; percentage of possible sunshine; total cloud cover; turbidity
factor

Abstract

Shanghai is the largest industrial and commercial center and the most rapidly growing
city in China In order to approach Shanghai urban in fluence on the solar radiation, we deal
with the following two aspects:

1. Evolution of annual solar radiation during the last 28 years in Shanghai area (1958—
1985). From the late 1960s’, the direct solar radiation (S) in Shanghai central observatory ob-
viously decreased while the diffuse solar radition(D) increased gradually. Since the decrement
of S is greater than the increment of D, the global radistion (Q-+S+D) had the <ome decreased
trend as S. But these trends did not appear in Shanghai rural areas. The results ontained from
the spectral analysis show that the decreased or increased trends of S, Q and D in city are clo-
sely related to the consumption of coal and the amount of fall dust in the urban district.

2. The difference of solar radiation between Shanghai city and its suburban counties. By
using the simultaneous observational data of percentage of possible sunshine and amount of
clouds in Shanghai city and its subrubs, we calculated the values of S. D, and Q for its nearby
ten rural stations (applying suitable statistical formula). The results show that the urban dis-
trict has the lowest values of S. and Q. 1In view of the turbidity factor (D/S), the urban
district gives the highest value. The effect of turbidity- island is obvious.



