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Table 1 The geodetic distance of longitude 0.5 degree on the different latitude

HE/(°) FE B /km $5E/(°) BE B /km /() BER /km G/ () BE #g/km
30 48. 2027757033299 34 46. 1440323051087 38 43. 8604801766017 42 41. 363244894633
31 47.7097334030342 35 45.5938038173893 39 43. 2557462465225 43 40. 706951806414
32 47.2021582612419 36 45.0296870431822 40 42. 6378362459922 44 40. 0382590537993
33 46. 680204896148 37 44.4518538231778 41 42, 0069384013139 45 39. 3573703317844
141k lli‘l I 150°F 3]! k E E
550
- 45N
551
552
say
S5
535
536
N 53T Tl
558
550
65( )
651
l'\q’7
D L30°N
6>
654
636
637
658
6359

B 1 Fodb AT SST H{ELK (2001 1 f 1—4 H) 5@ MiEE
Fig.1 SST isoline on January 1—4,2001 in Northwest Pacific Ocean and fishing grid
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Table 2 The error of horizontal temperature
gradient computed with projecting distance and

geodetic distance based on SST isoline in Fig.1

BXES BEKEHE! BB KPR 2 BIRE
550 -3.08 x10? -4.19x10"? 0.0011

' 552 3.36 x10 2 4.53 x10"? 0.0117
554 0.1157 0.1561 0. 0403
555 0. 3204 0. 4321 0.1117
556 0. 3557 0. 4797 0. 1240
558 -0. 1143 -0.1542 0.0398
651 0. 1885 0.2542 0. 0657
652 0.2431 0. 3278 0. 0847
653 0. 2267 0.3058 0. 0790
654 0. 1392 0.1877 0. 0485
657 -0.1192 -0. 1607 0.0415
659 -0.2010 -0.2380 0.0370
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Fig.3 The fishing grid points for interpolation, spatial index lines and discretizing of SST isolines
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Error Analysis and a New Algorithm to Calculate Horizontal
Temperature Gradient in Marine Fishery GIS

SHAQ Quan-qin, RONG Kai, YOU Zhi-min, MA Wei-wei, CHEN Zhuo-qi
( Institute of Geographical Sciences and Natural Resources Research, CAS, Beijing 100101, China)

Abstract: Because the statistical unit of catch production is fishing grid whose size is 30’ x 30'or 10’ x 10’ in marine
fishery, the horizontal temperature gradient of fishing grid need to be calculated in order to analyze fishing ground environ-
ment by scientists. But there are the questions of real distance, irregular grid (after fishing grid is projected to Mercator
projection ) , value of grid points (not cell value) if current commercial GIS software is used to calculated temperature gra-
dients of fishing grid. For example, the max relative error of temperature gradient of fishing grid reaches 26.48% , and the
max absolute error of horizontal temperature gradient of fishing grid is 0. 124°C /10km, which is caused by the question of
real distance and calculated from SST isolines on January 1—4,2001 in Northwest Pacific Ocean.

A new algorithm to calculate horizontal temperature gradient of fishing grid from SST isoline is presented in this pa-
per.

The basic principle of this new algorithm is as follow ;

Interpolating temperature of fishing grid points in geographical coordinate system in order to build regular grid and in-
dex lines which angle is 45 degrees. The multi-section algorithm is used to interpolate temperature of fishing grid points,
and exceptional temperature values are dealt with single point change surface interpolation containing orientation.

The coordinate of fishing grid points with interpolating temperature is projected using Mercator projection, and the
regular fishing grid becomes irregular fishing grid. The eight direction horizontal temperature gradients are computed with
temperature values of nine points on each fishing grid, and the length of any two points, which is an important parameter,
uses geodetic distance of elliptic earth.

The methods of validating results are as follows:

(1) The interpolating temperature of grid points is validated with two methods. One is manual estimation with temper-
ature values of fishing grid points overlaying original SST isoline. Another is to compare SST isoline by overlaying original
SST isoline on SST isoline generated with interpolating temperature of grid points. The same methods are used to validate
the interpolating temperature of grid points by ArcGIS TIN. The result by algorithm of this paper is better than results by
ArcGIS TIN.

(2) The horizontal temperature gradient of fishing grid is validated by manual estimation with horizontal temperature
gradient values of fishing grid overlaying original SST isoline. The same methods are used to validate results by ArcGIS
GRID the interpolating temperature of grid points by ArcGIS. The result by algorithm of this paper is better than the results
by ArcGIS.

Key words: marine fishery GIS, horizontal temperature gradient, error analysis, fishing grid, multi-section interpola-

ting



