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The impact of climatic warm—wet situation of the Tibetan Plateau on the water
resources and environment in Qaidam Basin
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Arid and Semi—arid Areas, Xi'an 710054, Shaanxi, China; 3. Shaanxi Engineering Research Center of water resources and

environment, Xi'an 710054, Shaanxi, China)

Abstract: Through studying the changes for meteorological factors, runoff and land cover in Golmud and Delingha in Qaidam Basin,
it is found that the water resources and environment has been influenced significantly by climatic warm— wet situation in the —
Tibetan Plateau. In the study area, the temperature increases significantly, the drought index decreases significantly, and the climatic
warm— wet situation is significant. From 2000 to 2016, the annual average temperature increased respectively 1.7 °C and 1.3 °C,
annual average precipitation increased respectively 2 mm and 63 mm, annual average runoff increased respectively 240x10° and 90x

10° m’, compared with 1960—1999, in Golmud and Delingha basin. From 2000 to 2012, the bare land in the whole basin decreased,
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the area of grassland, permanent ice, snow, water area and open shrub increased, and ecological vegetation was developed very well.

The climatic warm—wet situation promotes the increase in precipitation, and it is the main reason for the increase of runoff, water

resources, as well as the improvement of ecological environment. At the present stage, the warm—wet environment is beneficial to

water resources development and ecological environmental protection in Qaidam Basin; nevertheless, the sustainable development

of the water resources and environment needs further monitoring and deep research.
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Table 1 A list of annual observations of main meteorological elements in Golmud and Delingha
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/C  H/mm /mm /C  H/mm /mm /C  H/mm /mm /C  H/mm /mm
1960 3.90 364 30274 1989 4.79 48.8 2598.1 1960 3.04 1554 2306.8 1989 3.45 2825 1717.6
1961 3.18 19.7 2910.0 1990 549 17.5 2740.4 1961 2.72 80.5 21745 1990 4.39 187.8 2056.6
1962 333 463 2821.0 1991 534 374 26659 1962 2.67 954 2296.4 1991 427 167.0 2079.5
1963 3.81 363 2943.6 1992 4.92 542 24553 1963 2.58 144.7 2210.0 1992 3.64 207.2 1928.5
1964 345 48.2 2843.1 1993 6.42 225 2485.1 1964 2.73 91.0 22475 1993 4.01 189.2 1846.2
1965 3.52  11.4  3002.0 1994 572 435 2449.7 1965 3.14 957 2312.7 1994 4.67 1558 1889.6
1966 3.79 339 29562 1995 5.02 360 2361.2 1966 3.29 1194 2286.1 1995 3.96 1552 1972.6
1967 2.88 101.8 2545.6 1996 5.55 554 23042 1967 246 211.9 19739 1996 4.40 1554 1975.6
1968 3.48 265 27499 1997 5.59 419 22204 1968 3.08 86.0 2203.0 1997 4.48 168.6 1919.0
1969 428 255 2777.6 1998 6.58 137.2 2076.2 1969 343 143.6 22253 1998 521 196.6 1954.0
1970 4.41 656 24479 1999 649 449 21555 1970 195 197.5 19949 1999 5.15 146.7 20103
1971 523 669 2602.7 2000 5.73 259 21246 1971 3.26 138.1 2217.8 2000 4.26 195.7
1972 5.12  28.8 2501.9 2001 6.23 283 2012.8 1972 390 82.5 22553 2001 5.09 158.6
1973 5.17 341 26793 2002 645 56.6 19458 1973 3.89 129.8 2532.0 2002 4.74 299.0
1974 496 239 2684.8 2003 6.17 309 1901.1 1974 3.61 1789 24222 2003 5.12 196.1
1975 458 36.0 25169 2004 637 322 20282 1975 3.56 1619 24053 2004 4.78 286.9
1976 4.68 23.6 2572.8 2005 6.56 419 1670.5 1976 3.27 1454 2410.6 2005 4.83 225.0
1977 474 68.0 2621.8 2006 7.09 442 1671.8 1977 3.28 3187 2298.9 2006 5.76 141.7
1978 528 32.1 28324 2007 6.48 59.1 2049.9 1978 3.97 1219 2520.2 2007 5.24 246.3
1979 5.15 447 2778.0 2008 6.12 43.5 2046.0 1979 391 1924 2653.5 2008 4.31 246.1
1980 5.53 36.6 2915.5 2009 6.72 599 2097.0 1980 4.07 159.3 2346.0 2009 5.00 326.6
1981 548 52.1 27599 2010 6.76 90.8 1907.8 1981 4.18 1944 2188.0 2010 5.03 265.1
1982 5.03 57.5 2151.3 2011 6.63 31.3 19234 1982 3.78 198.3 22269 2011 4.88 1657 1416.7
1983 425 43.8 2240.8 2012 592 624 17683 1983 2.57 1599 17203 2012 3.93 306.5 13059
1984 4.79 384 25025 2013 6.75 19.0 1968.6 1984 3.63 1284 1919.6 2013 533 123.8 1450.8
1985 523 274 2630.0 2014 6.34 374 18982 1985 3.90 166.5 1951.8 2014 5.02 189.7 1398.1
1986 4.93 56.2 2499.7 2015 6.92 727 1859.6 1986 3.38 227.2 1865.0 2015 5.17 232.8 1370.1
1987 5.89 47.8 24633 2016 448 47.1 19294 1987 448 167.1 19429 2016 5.11 2489 1421.2
1988 5.56 52.1 2506.7 1988 432 2448 1863.0
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Fig.2 Meteorological factors duration curve and changing trend of Golmud and Delingha
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Table 2 Statistical table of meteorological features in Golmud and Delingha
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Fig.3 Duration curve of meteorological factors and river runoff in Golmud and Delingha station
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Table 3 Area change statistics of main land cover types from 2000 to 2012 in Qaidam Basin (km?)

Ehr st Il KAUKE PR N IS Hri
2000 217583 50857 1239 1276 1093 339
2001 215452 53494 1185 858 1198 271
2002 212938 55867 1321 797 1365 195
2003 210667 58196 1200 893 1319 201
2004 206179 61973 1573 1012 1483 251
2005 205628 62661 1433 1070 1355 308
2006 202623 65147 1533 1323 1556 266
2007 205039 63088 1446 1189 1406 243
2008 206857 61510 1461 789 1573 261
2009 209524 58325 1783 738 1730 331
2010 201238 66177 1716 970 1903 450
20111 198690 68389 2121 1035 1841 350
2012 196776 69808 2127 1445 1832 383

50 100km

B4 SRR ZE b+ M 7T 25 2
Fig.4 Land cover types in Qaidam Basin
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