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Abstract

Based on the annual precipitation data of 27 meteorological stations in Qinghai Province from
1960 to 2009, the change characteristics of precipitation in the study area were analyzed by using
5-year moving average method and Mann-Kendall test method. The results showed that: (1) the
annual precipitation showed an upward trend, and the trend was: 0.4721 mm/year; (2) The in-
ter-annual variation of precipitation in each region showed an upward trend in 5 autonomous
prefectures and 1 prefecture-level city, and a downward trend in 1 autonomous prefecture and 1
prefecture-level city. On the whole, the average annual precipitation in Qinghai Province generally
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increased from west to east and from northwest to southeast; (3) Abrupt changes occurred in an-
nual precipitation in Qinghai Province during 1960~2009, and the abrupt changes occurred in
many years, mainly during 1974~1985, 2004~2006.
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60 4[] 41 B ek /K AE IR [ AN 25 8] L AR ARRFAE - 45 SRR W IT IX 47 K B R A s P /K S I A H L
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Figure 1. Thiessen polygon map of Qinghai Province
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Table 1. Basic information of the 27 selected meteorological stations
F 1Pk 27T NMRRUHERER

ot vira P A7 R Y B2 AP AE AL /mm

K ZE () HiE() R /m ¥l KA /ME FrifE 2
Ve 90.8500 38.2500 2944.8 39.3517 88.2500 10.0833 6.5032
Sl 93.3333 38.7500 2770.0 13.2967 37.0833 2.6667 7.6352
FE&h 98.4167 38.8000 3367.0 244.5100 337.0000 150.5833 43.4891
Ligs oA 99.5833 38.4167 3320.0 343.9550 501.9167 229.0833 54.9472
= 100.2500 38.1833 2787.4 338.5567 477.5833 257.5833 43.9808
KEEH 95.3667 37.8500 3173.2 73.2100 139.0833 28.0833 26.9019
1A 97.3667 37.3667 2981.5 147.8433 272.1667 67.0833 48.9937
[k =4 100.1333 37.3333 3301.5 316.9000 429.8333 216.7500 44,5453
(] 101.6167 37.3833 2850.0 435.9467 608.9167 317.3333 55.3799
M IRAR 94.9000 36.4167 2807.6 35.1867 84.8333 9.5000 13.4332
A 96.4167 36.4333 2790.4 37.2717 76.1667 14.6667 14.6588
b= 98.1000 36.3000 3191.1 165.0800 281.3333 89.3333 45.4549
T ME 100.6167 36.2667 2835.0 265.0167 435.4167 183.8333 48.5564
[liTh 101.7500 36.7167 2295.2 319.9517 451.0000 163.5000 65.2135
=M 101.4333 36.0333 2237.1 211.2133 322.9167 112.5000 46.8297
B AR 102.8500 36.3167 1813.9 288.8583 477.6667 165.5000 66.2772
{HIE S 93.0833 35.2167 4612.2 235.8917 357.8333 113.5833 47.0373
Mg 99.9833 35.5833 3323.2 301.7183 442.4167 178.4167 58.5728
FLFEI 92.4333 34.2167 4533.1 239.4567 419.1667 135.5833 58.4814
A 95.3000 32.9000 4066.4 444.3400 584.0000 343.0833 59.1035
EH 97.0167 33.0167 3681.2 404.4183 531.9167 268.0833 59.0392
Wz 98.2167 34.9167 42723 263.9600 404.6667 153.3333 54.3034
E 7K 97.1333 33.8000 4415.4 425.8300 558.2500 285.2500 53.1212
EH 99.6500 33.7500 3967.5 459.0383 582.2500 344.2500 59.2128
MEINES) 101.6000 34.7333 3500.0 487.3133 739.9167 320.0833 77.3975
N 101.4833 33.4333 3628.5 621.4267 859.0000 412.0833 85.9591
2k 96.4833 32.2000 3643.7 445.8100 615.5833 308.8333 70.2601
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(1) B3hFa
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& CLUR S I 18] PP 5y s 5, R 2VEBRARIR AL B R R ma I E L, ARIIR B E R R sy, F4Eit
HATER 77, T E TR [5].

1 k
=———3x.i=12n o))
2k +1,5

ER, x NEFSIEUE, EURTRERRKE, mms MR SIEUE, mm: n ARTAIKE; k NTES)
KB ARSCRHA 5 Aok, Bllk=2.

(2) Mann-kendall ZRAFA 4637

Mann-Kendall #5362 — Mt 5 AR A RHER ) 2 N ARS B AR TE, ERF2Eh
Mann 1 Kendal $2 (), BLIEVF 223 FIRZ A BRK . R3S AI/K 545 2 2K A TR) 7 91 28 fb
FFNRA FHAT T 0 H . FAKIR M THR TR I R [13]
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4.1. ERFKEEHMFAE
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Figure 2. Interannual variation of precipitation
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K 3 BoR TAEROK BRI AR . SRR, FIEE DR /K BEPTE 250~270 mm Fl
280~330 mm 2 [a], BEIX (Al R AESEUS TN 44, 5 SSET 88%, 250 mm DL R AT 330 mm LA b yEb Kk
AESTBUSFTR 6, AN ARIELT 12%.

7K &/mm

Figure 3. Precipitation distribution histogram
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Figure 4. Interannual variation of precipitation in various regions
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WEFCIS B, 25 X 2 4R T K& ROREEROKE LG S NERKE R ED . B R

R 2o MTZHTHEKE, W LCKR R ADUASEES, SRISEUR B 16 M A SRR B VAR T B

B, BRI 400 mm DAL, ARG FE M PE T TR S BEUR B VA R SR S, #E 300~400 mm, RS

JEUR V6 PN AN 23 117 & T 55 =B kk, 75 200~300 mm, 74 53k I H V6 M TS5 DURT R, 7 100 mm

PIR, HA 3R iUR B i8N 24T 2R ROk, U5 IEEUR B 16N 2 54 T S BOK B R . B

» WA ZHTRBOKE I AT SR L 2B AP FRAR . B PGk AR RS AR, X AT RE S A X
E b LYV SR PR

Table 2. Characteristics of precipitation series in each region

® 2. BXEEKFTIFE
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BANMEROKE  B/MEMBL RE

T 5 X 35k o Jmm = /mm ORAE B mm P b

E%Eﬁﬁﬁ 93.84 147.61 2002 62.10 1968 2.38

ERERA
by =PRI 335.72 427.95 1989 264.85 1962 1.62
T EE R H YA 259.32 376.97 1967 173.61 1977 2.17
W FER A 391.26 483.25 1989 314.53 1984 1.54
S B ia M 448.14 582.89 1981 320.61 1962 1.82
TR TR H VA 487.31 739.92 1967 320.08 2002 231

AR 288.86 477.67 1967 165.50 1965 2.89

it 319.95 451.00 1967 163.50 1966 2.76
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Figure 5. Mann-Kendall mutation analysis of annual precipitation in Qinghai from 1960 to 2009
5. 1960~2009 £ 5 g1 X F %7k i) Mann-Kendall 582 4347
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