55 34 B 14 W) 25 & e Eid Vol.34,No.14
2014 4E7 A ACTA ECOLOGICA SINICA Jul.,2014

DOI: 10.5846/stxb201211181612
Wit 7= i, BB e e T R 4 MR T A A ' 1 A 2 A 2 AR S A AR 24, 2014 ,34.(14) 1 4047-4056.

Chen H S, Yan L J, Huang L., Xu H.Spatial variance characteristics of photosynthetically active radiation during tobacco growth in Henan Province.Acta
Ecologica Sinica,2014,34( 14) .4047-4056.

AEAEREXBAERPASHEINEIZTEERGE

Mo AN et Sk B R !

(1. WL SRS SO B HRSE T, HUH 310058 ; 2. #ivCESFRHHR 2B, BT 311231,
3. R R A BB SEORTST, FE 475004)

WE G = R s AR PR —FhGE T i, A5 A A 1950—2000 4F 8 2 S 800, 715 I B A AR KB B e &
ARGES R M2 S GIS MRS A I i R8T KU T 1T g 2 4 MR A XA 0 452 4K B BE Y Y B 005 S 19 25 i)
AR SEPE R ARRAE . G2 T R 66 AR L T P 28 356 N T LA AU UE S 404, W6 A2 b 1127 i 05K 1) °F-
FadRisE 25k, HEE R A AU AR 52 R U KR 5 H A, 8 9.61%  Ji /N 7 A0y, R 3.92% , MbGE T¢Il p A
AT AR KA A R ST DAL B w25 SR | AF SEHE B9 1719300.00 m, B30 C,/sill Sy 21.36% , BAT 5825 (8] 4
e, IR A IR AR DG A SR S B 987—1024 J/m® AR X (5 BIFST X B TR AR Y 19.37% , 2243 A 7Ea FH A5 FH 3%
FH =010 PTG A A R 1024—1060 MJ/m?® (9 X043 A 76 =0 Tk & BH P T0LL maBH, 3E 555 A5 BH 983, 5T
KB 34.50% ; Y6 & AR S i 1060—1097 MJ/m® /3 A AE DR IS B M SR 78 5 GBI SRS E A B R =0
e ¥ Z 2B, BT X AR 19.98% ; Y6A A RO SHE 1097—1133 MI/m? B9 U A X o5 AR5 X B ALY 26.15% , 3543
ATETTES RYBE FEAE OB S LI BERH S SR IECRIRY B B A R S 1133—1170 MJ/m?® 595 {8 DX A 7RI BH 22 FH o
WX AR Y 3.02%, WFFEER SR MBS 04 & GIS HR , vl LU T 8 b 43 A7 K RUBE 6B 3R I &2 4 25 (8] A8 7t
T, DT Ay 5 25 400 55 K FH A 400 1) FE TR SRR SP- 55  J 7= a BAAR v P a0

KRR G A AR S A A RGR YT R A

Spatial variance characteristics of photosynthetically active radiation during
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Abstract; Geostatistics focuses on spatial variance analysis. By analyzing meteorological data relating to Henan province
from 1950 to 2000, we calculated the photosynthetically active radiation ( PAR) of tobacco at each growth stage, and
studied the spatial variability and distribution characteristics of PAR by using geostatistics in a GIS platform. The PAR data
fitted well with a normal distribution, correlating with the current hypothesis for geostatistics. The coefficient of variation
(CV) of PAR for the tobacco growth stages was highest (i.e. 9.61%) in May, while it was lowest (i.e. 3.92%) in July.
The PAR during tobacco growth fitted well with the Gaussian model, with a spatial dependence distance of 1719300.00 m.
The C,/sill was 21.36%, indicating a strong spatial correlation. A PAR range of 987—1024 MJ/m’, accounting for
19.37% of the whole province, occurred mainly in Nanyang City, Xinyang City, Luoyang City, Sanmenxia City, and
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Pingdingshan City; a PAR range of 1024—1060 MJ/m*, 34.50% of the whole province, occurred mainly in Sanmenxia

City, Luoyang City, Pingdingshan City, Nanyang City, Zhumadian City, Xinyang City, and Luohe City; a PAR range of

1060—1097 MJ/m’, 19.98% of the whole province, occurred mainly in Jiyuan City, Luoyang City, Zhengzhou City,

Pingdingshan City, Xuchang City, Luohe City, Zhumadian City, Zhoukou City, Shanggiu City, Sanmenxia City, Xinxiang

City, and Anyang City; a PAR range of 1097—1133 MJ/m?, 26.15% of the whole province, occurred mainly in Kaifeng

City, Hebi City, Jiaozuo City, Xinxiang City, Anyang City, Puyang City, Zhengzhou City, Jiyuang City, and Shangqiu

City; and a PAR range of 1133—1170 MJ/m’, 3.02% of the whole province, occurred mainly in Puyang City and Anyang

City. Our research showed that large-scale spatial variance of PAR could be analyzed effectively with geostatistics and GIS,

thus providing precise data for the management and quality/quantity improvement of field crops.

Key Words: geostatistics; spatial variability; photosynthetically active radiation; Henan Province
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Fig.1  The distribution of meteorological Station in

Henan Province
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Table 1 Coefficient of a,b for calculating solar radiation by month
J145 Month
1 2 3 4 5 6 7 8 9. 10 11 12
b 0.7 0.76 0.47 0.62 0.73 0.65 0.54 0.68 0.57 0.6 0.56 0.64
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Table 2 Statistical values of PAR during tobacco growth in Henan Province

JCEARERS PAR/ (MJ)/m?)
ks T, ) )
Tvoe of HME TE bR BMAE BKE BRFAHR WE 7353
. YP . Mean Median S.D Min. Max. CV(%) Ske. Kur.
distribution
5 H May EA 222.7958 223.8400 21.49414 172.82 264.06 9.61 -0.075 -0.992
6 H June ES 243.7158 244.5700 14.22191 203.90 270.24 5.81 -0.285 -0.462
7 H July ES 214.9044  214.1000 8.27547 195.73 229.56 3.92 -0.069 -0.676
8 H August ES 214.1921  215.4600 10.99049 184.32 240.90 5.27 -0.195 -0.503
9 H September ES 177.7961  177.7700 9.32542 152.54 201.57 5.25 -0.087 -0.115
K AR 0 R
Total PAR during growth in EA 1074.404  1074.660 51.71775 936.80 1187.80 4.81 -0.093 -0.394
the fields
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Table 3 Semi-variance function models and the parameters of PAR during tobacco growth in Henan Province
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Fig.2  Distribution of total PAR during tobacco growth in

Henan Province
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