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Sugar-inversion method for measuring temperature and its applica-

tion to landscape ecology research

JIANG Yuan  (Institute of Resource Sciences, Beijing Normal University; Key Laboratory of Environmental Change
and Natural Disaster sthe Ministry of Education of China,Beijing Normal University , Beijing 100875 ,China)
Abstract : Based on the chemical theory,lab. experiment and field study,the suitability of the sugar-inver-
sion method for measuring temperature to landscape ecology research has been analyzed. The results show:
1)The spatial variation of temperature in micro-scale landscape elements and in different vegetation types
can be effectively measured by means of sugar-inversion method;2) Through adjusting the pH-level of the
sugar solution this method can be applied to field research in various regions and periods;3)Supported by
this method,a simultaneous temperature measurement at a large number of habitats with different land-
scape elements and different vegetation types.even in the areas where it is difficult to install the measure
apparatus,can be simply and economically realized;and 4)The “effective temperature”measured by sugar-
inversion method has a significant meaning for the study on the relationship between the ecological process
and the temperature factor,for this method reflects directly the effects of temperature on the chemical pro-
cess.
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Table 1 Comparison of the measuring temperature resulted from the sugar-inversion method in different pH conditions

with the regulated temperature

pH 2.7 2.8 2.9 3.0 3.1 3.2 3.3 3.4
T35CC) 24. 90 25.18 25.11 24.68 25.24 25.01 25.11 24.78
T$5CC) 32. 86 32.72 33.05 33.11 33.35 32.93 32.95 32.81

To;—25CC) —0.10 0.18 0.11 —0.32 0.24 0.01 0.11 —0.22
T5;—33CC) —0.14 —0.28 0. 05 0.11 0. 35 —0.07 —0.05 —0.19
* T Tsse 25C  33C . Tys &. T'33:the values measured by means of

the sugar-inversion method at regulated temperature 25 C
2
2.1

113 s 50cm

50cm

and 33 C respectively



2
Table 2 The measuring temperature resulted from the sugar-inversion method in a field research
cC)H (d) * [g(ep) (d) *
No. Measure Measure Feature of the No Measure Measure Feature of the
value period measure spot” ’ value period measure spot”*
1 16.0 150 NE.La 58 16.5 152 SE.La
2 17.2 150 NE.La 59 17.1 152 W .Nala
3 16.6 150 NE.La 60 170. 152 NW,La
4 16.3 150 NE.La 61 17.1 152 NW,Na
5 16. 6 150 NE.La 62 16.9 152 W.Na
6 16.7 150 NE.Nal.a 63 17.9 152 NW .Nal.a
7 16.5 150 N.La 64 17.3 152 NW.Nala
8 16.7 150 N.,La 65 18.3 152 W.La
9 17.8 150 W.La 66 17.9 152 NE.La
10 17.6 150 W.Nala 67 18.2 152 W.La
11 17.5 150 NW.La 68 18.7 152 NW.Nal.a
12 17.9 150 NW.La 69 18.6 155 Rue.La
13 17.3 150 SE.La 70 17. 4 155 Rue.La
14 16.6 150 N.,Nal.a 71 18.0 155 NE.La
15 lost 72 16. 4 155 NE.La
16 17.0 154 NW.La 73 16.5 155 NW.La
17 16.4 150 NE.Na 74 15.9 155 NE.La
18 17.1 150 NW,La 75 16.1 155 NW,Na
19 18. 4 150 W.La 76 16. 4 155 NE.La
20 18.9 150 W.Nal.a 77 16.7 155 NE.Nal.a
21 17.6 154 W.Nala 78 16.9 155 N.La
22 16.7 150 W.La 79 15.7 155 NE.La
23 16.8 150 W.La 80 17.2 155 N,Na
24 lost 81 16.7 155 N,Na
25 lost 82 16.7 155 NW,La
26 17.6 150 W.La 83 18.5 155 SW.La
27 18.0 150 W.La 84 lost
28 17.7 150 W ,Nala 85 17.1 155 NW,La
29 17.7 150 W,Nala 86 18.3 155 NW,NalLa
30 17.0 150 W.La 87 18.3 155 N,La
31 17.6 150 W.Nal.a 88 20. 8 155 N, A
32 lost 89 18.5 155 N,Weg
33 20.9 150 SW,NalLa 90 18.0 155 NW,La
34 19.2 150 SW,La 91 17.6 153] NW,La
35 18.3 150 SW.Nal.a 92 i1 7 s 155 NW,.La
36 17.4 150 SW.La 93 16.8 155 NW .Na
37 17.8 150 S,Nal.a 94 lost
38 16.7 150 N.,Nala 95 16. 3 155 Aue,La
39 17.0 150 SW,La 96 16.8 155 Aue,lLa
40 16.8 150 S,Nal.a 97 16.5 155 Aue,La
41 17.2 153 NE.Nala 98 17.1 155 N,Weg
42 16.5 153 NE.La 99 16.9 155 N.La
43 16.9 156 NE,La 100 17.2 155 Aue,La
44 16.7 156 N.,Ero 101 lost
45 17.0 156 NE.Na 102 17.4 155 SW.La
46 17.0 153 N,NalLa 103 18.0 155 SW.La
47 17.7 153 NW,Nal.a 104 18.4 155 SW,La
48 lost 105 18.0 155 SW,La
49 lost 106 17.9 155 Ku,Nal.a
50 17.9 153 Rue.Nal.a 107 17.5 155 SW.Nal.a
51 lost 108 19.9 155 N,V
52 20. 2 153 SW.V 109 17.0 155 S.La
53 lost 110 17.2 155 S,La
54 17.5 153 N,Nal.a 111 17.2 155 SW.La
55 17.9 153 N,La 112 18.4 155 S,V
56 17.2 153 W,La 113 17.1 155 SW.La
57 17.9 153 W ,Nala
* N N exp. W W exp. S: S exp. Ero: Valley bottom. La: Deciduous broad-leaved forest com-
munity. V . Young deciduous broad-leaved forest community.
NW. NW exp. SW. SW exp. Ku: Hill top. Weg: Roadside. Nal.a . Mixed
evergreen coniferous &. deciduous broad-leaved forest community.
NE. NE exp. SE: SE exp. Rue: Hill ridge. Aue: River bank. Na. Evergreen

coniferous forest community. A ; Farm.
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Table 3 The measure values in different landscape positions by means of the sugar-inversion method
N e [g(ep)
Measure value in different positions by means of Measure values by means
the sugar-inversion method ( C) of the instrument( C)
Exposure
Lower part Middle part Upper part  Average Average
¢ N ) 16.4 17.2 17. 6 17.1 14.7
N exp. (incl. NW &. NE exp. ) ’
( . )

S exp. (incl. SW &. SE exp. )
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Table 4 The measure value in various forest communities by means of the sugar-inversion method

*

Community type Average( C) Landscape position Covergage
Robinia pseudoacacia
. . . 19.7 S exp. ;steep slope 0.6
Robinia pseudoacacia community
:Carici-Faget 1 S,SE &. SW exp. ;up-
Canarragetum 18.3 p-sup 0.65
Ass:Carici-Fagetum per part of the slope
: Luzulo-Fagetum . S,SE &. SW exp. ;up- _
i 18.0 , 0.75
Ass : Luzulo-Fagetum per-middle part of the slope
: Luzulo-Quercetum 18.0 . N . S.SE & SW 0.8
Ass. : Luzulo-Quercetum ’ exp. ;middle part of the slope,ridge &. top ’
:Galio-Carpinetum 18.0 . S,SE . SW exp. ;up- 0.8
Ass :Galio-Carpinetum ’ per-middle part of the slope ’
:Stellario-Carpinetum 17.3 N S,SE &. SW exp. ;low- 0.9
Ass. :Stellario-Carpinetum ’ er-middle part of the slope o
Caltha palustris-Alnus glutionsa .
; . . . 17.0 Wet open river bank 0.6
Caltha palustris-Alnus glutionsa community
s Alno-Fraxinetum .
} . 17.0 Dry open river bank 0.7
Ass. : Alno-Fraxinetum
:Galio odorati-Fagetum typicum 17.5 N exp. ;upper-middle part of 0.9
Sub-Ass. :Galio odorati-Fagetum typicum 7 the slope ’
:Galio odorati-Fagetum circaeetosum 164 N exp. ;lower-middle part of the 0. 05
. «JO
Sub-Ass:Galio odorati-Fagetum circaeetosum slope
* RN BRAUN-BLANQUET [6]Based on the data from a field study’!’,

communities classified according to the BRAUN-BLANQUET's system[¢!
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Fig. 2 The characteristics of measuring temper-
ature with sugar-inversion method
pH , o pH
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