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The application o the disspative dructure theory to the water consumption of
gardens at the Mogao Grottoes

L1 Hong Sou  (Dunhuang Academy , Dunhuang 736200 , China) . Acta Ecologica Sinica,2006,26(10) :3454 3462.

Abdgract :An invedigation on the water consunrption of gardens at the Mogeo Qottoes indicates that the average anmourt of total
water irrigation 8366 mm has been disdpated through evaporation of il surface and transpiration of plants, in which the water
consunption is much higher than 2250 mm o irrigation for farmland and 2486mm of local disspation based on the water surface.
This pheromeron shows a paradox : There is much nore water consunmption , there will be nore shortage of water. The conparative
research with Penman’ s Evapotrangpiration Index , Thornthwaite' s BEvgpotrangpiration Index , and Holdridge' s Life Zone Sysgem
can not explain this pheromeron a the Mogeo Qottoes. An intendve gudy and andyds of the factors asociaed with the water
disspation, indud ng the teperature , daylight , humidity , wind gpeed , heat , il gructure, and irrigation methods, shows thet
this pheromeron is cong gent with the theory of Disspative Sructure, which can be used to explan the paradoxica issue in the
water consunytion of the gardens a the Mogeo Qottoes. The gpplication of the Disdpative Sructure Theory isof great importance
for the efective utilizetion of water resourcesin the Northwes arid area. A practicd nmodd of weter disspation can be sst up based
onthistheory. Fndly the paper discussed the concept of entropy relaed to the Disdpative Sructure Theory , and pointed out thet
the entropy has no meterid subgance , and jud like the problemdf time, it isonly a psychologicd illuson of man, the main body
o undergandi ng.

Key wor ds:Dunhuang Mogeo grottoes; garden weters; disdpation; year of vaporize mete; disdpative dructure; threshold point ;
point of dsdpative gructure;entropy
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Table 1 Satigics o the number of days and frequency for the dry and hot wind of various levesat Dunhuang (1954 1980) %!
6 June 7 Jddy 8  Augus Tota
Number of days 5 6 27 4 5 19 30 4 7 102
Frequency ( %) 4.9 5.9 26.5 3.9 4.9 18.6 29.4 3.9 2.0 100
Srong intendty 3 0 18 0 0 16 20 0 0 57
Frequency ( %) 5.3 0.0 31.6 0.0 0.0 28.1 5.1 0.0 0.0 55.9
Midde intensty 2 6 9 4 5 3 10 4 2 45
Ffequenq/( %) 44 13.3 20.0 8.9 11.1 6.7 22.2 8.9 4.4 44.1
Yearly percentage 2/27 3/27 8/27 2/27 3/27 7/27 9/27 2/27 1/27
3.2
12% 18%, 9% 13%, 25% 30%),"
( 2
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2 [71
Table 2 Mechanical composition o the soil particles in the prdfiles o Mogao G otooes
(mm) ( %) Perecent content of grain sSze
Very Very
I?g::)h Gavd Qarse arse Moderate sand Fine sand Find sand Sit
>2.00 2.00 1.00 1.00 0.50 0.50 0.25 0.25 0.125 125 0.063 0.063 0.002
0 15 2.70 8.93 8.10 6,13 19.97 42.33 11.83
15 57 21.14 17.58 20.17 15.82 10.23 9.69 5.40
57 89 24.64 11.84 7.9 9.88 15,48 18.88 11.38
89 100 30.28 14.95 7.85 8.92 15.49 18.51 4.0
( 3) , 3 1984
Table 3 Water quality d the Daquan River analyzed by the Firg
Survey & Design Ingitute o China Rail ways in 1984
2 3cm,
, , , Caions Content (mg/L) Anions Content (mg/L)
Na* K" 462.38 HQO; 2 239.18
Ca*? 142.28 a- 463.79
' ' Mg*2 25.16 ;2 829.00
Al*S 40.001 NO3 3.46
Tota 14.00
3.3 Nonol atile content 2392.65 hardness (m L)
3.3.1 ( )
= = +
3.3.2 ( ) , ,
= + = +
3.3.3 , )
= + = -
1999 , 9240mm'™®
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