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Table 1 The meteorological element average at 12 stations in Qinghai eastern region(1971~2000)
SR AU i 1 bRl ke AL RE O RB TR bR SR R Rl P
Station Xining Huangzhong Huangyuan Hualong Xunhua Ledu  Minhe Menyuan Gonghe Guide Tongren Jianzha Mean
S A A= (Y

PR (C) 6.2 3.7 3.1 2.5 8.7 7.3 7.9 0.8 4.0 7.3 5.6 7.9 5.4
Mean temp-
ﬂﬂ?%ﬂ(i(mm) 366.8 537.8 405.5 444.8 265.9 329.6 340.4 521.4 314.3 252.5 401.4 342.5 376.9
Rainfall
Tesa(d) 147 103 64 85 195 148 171 35 96 138 134 180 125
Nonfrost
ﬂiﬂkg(mm) 1683.1 1245.6 1325.5 1246.5 2066.0 1613.8 1525.8 1102.0 1692.1 1904.1 1397.3 1736.5 1544.9
Evaporation

—
?E H fﬁj‘ﬁ(h) 2703 2578 2667 2643 2442 2665 2431 2554 2908 2871 2549 2681 2666

un shine
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K 1 NI 44 a RBEFRIKZIEHE.,
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Bl M EEEEERATLER (mm/10a)
Fig- 1 The spring precipitation variation tendency

of last 44 years in Qinghai plateau(mm/10a)

HLLVE L T 44 a ok, FiE R X ET

R 7K B ) S 2 1 N YN 5 foe K 1 b [X 2
TR, 2R AR DX HT 52 55 A 3G I 55 8 hn i
JEE R KR M X g B S A 2. 37 mm/10a, KAk %
Bt X 3iE £ 0. 08~0.79 mm/10a, HAKIE FEL,
ST D IEE Y 1.09~2.78 mm/loao M
44 a B OLE . TR T X 5 2R K SR 2255 1
BNy, E0E H 0. 64 mm/10a, {HFEN 1990 £E4L,
PASKE ZRARHL DX I T LA I A B 3 S A AT fige
FEWE? Ay IH P T 2R P e DA ] B B ) o 7K s s
NAB AT

IRERHL IR B Wl 73 AT AR R iy T BE 5
AR X HET BRI R A RIRZ S, T
R BORHMARE I 2. BOEBUFORHE AR R A
FEAIRER R » HLb B B AL TR AR 5 X rp 0 A 7
TR G AR XL E 1L AR E AT
KT (3R 2) BR A BUHA R R EUR = S8R 8.
FL2L KNP a=0.01), SAERL I 73 A b i A
T AR AR LI,

®2 BEFRBHXARUSETCHREEECS B)BAEEXRK
Table 2 The correlation coefficient of spring precipitation in Qinghai eastern region(From March to May)

Rk RN IRHR SR & TERE &tk TR FLF0 s ik PRHL
Typical Minhe Ledu Huangyuan Huangzhong  Hualong Xunhua ~ Menyuan  Gonghe Guide Tongre Jianzha
ET 0.85 0.91 0.86 0.87 0.81 0.68 0.66 0.68 0.74 0.79 0.80

Xining

R HBEFTHXTERBEESREBRKBETE(mm/10a)
Table 3 The tendency variation of annual and spring precipitation

in different periods in Qinghai eastern region

i B BREBALS  ERAES
Period Spring precipitation Annual precipitation
1991~2004 0.11 —27.67
1981~2004 —1.15 9.82
1971~2004 5.55 9.50
19612004 0.64 10.90

TEIY B 0 A rf (WL 3) AT LA Y 5128
wfit X A K B LA AE 1990 ARARRIOR I Y
S HR I Bt 23S, JUHIEU 44 a
SERAERE KB LA 109 mm/ 10a BRI 11 : T
FRE K HA A 1981~2004 4RI BraBh 255 1) 8L
U 1. 15 mm/10a, HAI B S ke 24 2
HT 14 a AL 44 a SRESSRIIE IS, B2 1
IFBSE 1971 AE LS, B4 IR E D 5- 55 mm/10a. %
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Fig-2 The spring precipitation of different

years in Qinghai eastern region
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Table 4 The spring precipitation of different period and its difference compared

with 44 years average in Qinghai eastern region (mm)

SgE| 20 fit2g 60 484K, 20 fit2g 70 424K, 20 fit2g 80 44 20 fit2g 90 454 —~ ~
Item 19605 19705 19805 19905 20017~2004 1961~2004
N . . 5. 5.5 . .
L 83.9 70.6 65.2 8 96.6 78.2
Precipitation
g a >5.7 <7.6 <13.0 7.3 >18.4 ~

Compare to Mean
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Fig-3 The result of Marr wavelet transformation for spring

precipitation in Qinghai eastern region
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ANUDEM™ A professional DEM interpolation software package

YANG Qinke's LI Lingtao’> Tim R’. Mcvicar-Tom G’ Van Nie', ZHANG Cai~xia'
(L. Institute of Soil and W ater Conservation, Chinese Academy of Sciences and Ministry
of Water Resources> 26 Xinong Road, Yangling, 712100, Shaanxi Province, China: 2. CSIRO Land and W ater
GPO Box 1666, Canberra, 2601, ACT, Australias 4- SIRO Land and Water, Private Bag No- 5, Wembley, 6913, WA)

Abstract ; Because it has become common to produce DEM using interpolation based on digitized topograph-
ic maps it is important to investigate DEM options- ANUDEM is an advanced software package that has been
designed to produce digital elevation models (DEMs) from very large topographic data sets, including elevation
contours, point elevations and streamlines- The basic algorithms include interpolation algorithm, roughness
penalty algorithms, drainage enforcement and locally adaptive strategies- Errors in the input data can be diag-
nosed and an optimum grid resolution, matched to the density and accuracy of the input data, can be provided by
the program- ANUDEM is very efficient and has been applied all over the world- We applied ANUDEM in loess
hilly area to interpolate digital topographic maps. including contours: spot heights, and stream networks, the
results show that hydrologically correct DEM can be generated: and the quality is much better DEM based on
TIN approach, the complex eroded terrain can be sufficiently represented-

Keywords: ANUDEM: DEM; interpolation algorithm ; drainage enforcement algorithm
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The evolvement characteristics and wavelet analysis of spring
precipitation of last 40 years in east Qinghai

WANG Xijuan, TANG Hongyu, ZHANG Jing-hua
( Qinghai Meteorological Observatory, Xining, Qinghai 810001, China)

Abstract; Based on the spring precipitation data of 12 observatories in 1961—2004 in Qinghai province-
the variation characteristics of spring precipitation on Qinghai plateau is analyzed, and the time —frequency char-
acteristics of spring precipitation over Qinghai agricultural area is also analyzed by using linear trend analyze
method and wavelet analysis method- The results show that the spring precipitation over the east area of Qinghai
plateau had outstanding wavy character: its variation was large in the 1960s and 19905 and little in the 1970s
and 1980s. The spring precipitation over the east area of Qinghai plateau generally increased weakly . From the
1980s to now » the spring precipitation decreased weakly: but increased in the rest of time. For the large time
scale of equal to or more than 10 years, the characteristic of dry/wet —vicissitude in spring over the agricultural
area of Qinghai was very significant in last 44 years. and 6 dry/ wet —vicissitude periods occurred during these
years, the replace point appeared in 1964, 1975, 1983, 1993, and 2001, the period of 10—12 and 16 years is
obvious- The variation of spring precipitation for the time scale below 10 years over the agricultural area of
Qinghai in last 44 years was rather complicated. the replace point and the relative wet /dry —vicissitude periods
got more often: the period of 68 years was very clear- Heavy drought stage usually appeared when the whole
oscillation period was heavy negative phase —shift.- In recent years, the spring precipitation change over the east
area of Qinghai plateau has got more often in both the large time scale and the short time scale-

Keywords . spring precipitation; variation characteristics; wavelet analysis



