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Effects of artificial oases on climate change trend
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Meteorology Administration, Urumqi Xingjiang 830002, China; 2. Xingjiang Institute of ecology and geography, China Academy of sciences,
Urumqgi Xingjiang 830011, China). Acta Ecologica Sinica,2004,24(12) :2728~2734.

Abstract : In earlier investigations, the effects of artificial oases on climate environment were studied by analyzing the weather
element differences and energy exchange mechanism between oases and deserts areas based on comparing short term (days or
months) in-situ data which were collected from very few observation stations. In this paper, a background climatic series was
established by selecting weather stations which are located in remote areas where (there are not so many human activities). On
the other hand, we choose weather stations located on oases and built oases climatic series. The climate change ratio
differences between oases and deserts in recent 50 years are explored through analyzing 9 climatic factors (air temperature,
precipitation, vapor pressure, evaporation and wind speed and so on). The results show that there are distinct climatic
environmental effects caused by oasis developments on local climate change. Specifically, the warm trend in oases is lower than
the background change trend in summer. There were slight cool trends in some oasis sites, such as the Turpan-Shanshan-
Toksun Basin and the Yarkant River watershed. Oases played an obvious restraining role in the trend of increasing maximum
temperature. For example, the maximum temperatures decreases in Yarkant River watershed and the middle reaches of Tarim
River. Another result is that oases strengthened slightly the increasing trends of minimum temperature. There were decreasing
trends of diurnal-nocturnal temperature difference due to oasis effects. In summer, another oasis effect is that potential
evaporation decreases, air vapor pressure increases then leading to more precipitation. The most significant oasis effect is the

decrease of both average wind speed and the number of gale days.
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Table 1 Comparison of the ratios of climate change trend between the climatic background and the oases in summer
Ta Th T Td P 1% E Wa Wd
I H Items | | .

(C/10a) (C/10a) (C/10a) (C/10a) (mm/10a) (hPa/10a) (mm/10a)(m/(s - 10a){(d/10a)
B %% & Climatic background 0.127  0.169  0.275 —0.112  0.571 0.171 —30.159  0.020  0.096
x Uit g%
Northern slope of the Tianshan Mountains 0.136 0.116 0.288 —0.191 4. 126 0.380 —30.125 —0.170 —2.372
HEEREX
Turpan-Shanshan-Toksun reclamation area —0-021 0- 052 0-286  —0.236 —0.573 0.542  —105.65 —0.449 —6. 382
M /R FE W Yarkant River watershed —0.085 —0.028 0. 001 — 0. 006 3. 032 0. 542 —56.922 —0.294 —1.402
7 B K b il
Upper-middle reached of the Tarim River 0- 092 0- 033 0.315  —0.346 6- 997 0.438  —22.205 —0.245 —2.108
& B RN T i |
[ ower Reaches of the Tarim River 0. 010 0. 009 0. 380 0. 362 1.829 0.724 —66.504 —0.233 —0.507
W E I Average ratios of oases 0. 024 0. 007 0.263 —0.252 3. 280 0.585 —56.606 —0.285 —2.645
=M ﬁﬁ%ﬁ Ditference —0.103 —0.162 —0.012 — 0. 140 2. 709 0.414 —25.662 —0.305 —2.741
between climatic background and oases
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Table 2 The regression coefficient

M B Items Ta(C) Th(C) TI(C) Td(C) P(mm) V(hPa) E(mm) Wa(m/s) Wd(d)
K &% 5 Climatic background 17. 2 23. 8 10. 8 13.0 130.6 8.3 974. 1 4.2 18. 8
K1t 3 Northern slope of the Tianshan Mountains 23. 6 31. 8 15.2 16. 6 44. 4 11. 4 1094. 3 2.9 12.1
M 3# ¥ B [X Turpan-Shanshan-Toksun reclamation area 29. 9 37.5 21. 4 16. 1 9. 8 12.4 1608.8 3.3 32.5
/R EF B Yarkant River watershed 24. 8 32.2 17. 4 14. 7 20. 2 12.1 1147.0 2. 7 7.4
B H AW F H ¥ Upper-middle reached of the Tarim River 24.0 31. 6 16. 4 15. 2 18. 0 12. 6 945. 3 2.6 10. 1
1% B K] F ##F Lower Reaches of the Tarim River 25. 3 33. 4 16. 4 16. 9 23.2 10. 8 1312. 9 2.9 7.3
N B Average ratios ol oases 25.5 33. 3 17. 4 15.9 23. 2 11. 6 1222. 7 2.9 14. 2
£3 EAFENFKRRE (=005
Table 3 Significance test (F)of regression equation (e¢=0. 05)
P— | Ta T y Td P Vv E Wa Wd
(C) (CH (C) (C) (mm) (hPa) (mm) (m/s) (d)
gl{i;‘i? ljiftfdﬁ;oefﬁcient 0. 35 0. 33 0. 65 0. 32 0. 00 0. 39 0. 45 0. 14 0. 00
background KR Testresult HE yes BEyes BEyes BEyves AEEno BFE yes BF yes FEEno ARF no
?iri'j;?ratios Izﬁjjtfdﬁ;oefﬁcient 0- 10 0- 00 - 66 - 08 099 o8 o > o8 o
of oases KA ZERE Testresult FE%Eno ABZEno BEyes BFEyves BEE yves BFEyes BFE yes BFE yes BF yes
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