Aqrict

TEMEXRWGR
— i the A

Vol .29 No. 4
Jul. 2011

HARNREERAA AL ETIHE

B ORLNEE AT

(L gl KK S L AR A TR SR, M5 PR RE 010018; 2. B 29t /R i K ST = . ey Ild 015000)

OB RAAREERABAREERETE 20T AR BB KR 26 MK 1959~2008 4
#20em DEAXMARERMNIHN ., EREA KEF FIHELADEZLETURETREY ERELE
EENRBH AL BERUBEF S T — K FREUS EARIS R F AL ERUREFNER EWFHEL

ERNHEH S ERMRADNALETNESEARET

ESJIES & kTS
KB AXWEKERRE T &7
hESES. sI61.4 TE#RIRE. A

IKAE sk A A ) 2 2 N R AR e Y
ik HER T RS AT nlFrsi kA &
PRAHIZIVER . 28K & B2 SR GE =i 522
Ry > Sl 7K BV ) B A A o) FE A
HROKTEH P EA 2 R R EREM., R ZLETE
R 7% & AEW 75 K TR 7K oy~ 4 7 T
B+ EERN A XKTHRE R G FLRR
FEEAFAME TS A EEE L,

BURF 1) TR AL L 12 51 2% (IPCC» Intergovern-
mental Panel on Climate Change ) B R V4R E K, 75
20 ez iy 100 4E e, fpkh i =5 <R EF 8 B A T
0.6+0.2°CH21 5 1990 4E IPCC 45— R AL L 2%
PAK, TG Z5 5 SR ) 1990~2005 4 4 2R Y4 3
THE 29 R4 10 48 0. 15°C ~0. 3°C, Ty W i 45 S o A
10 425310 0. 2°CBV | —foleiit SR FH s 23 i
BT T 2R AR N, (8 B AT x
40 50 a ZE K M7 K BT, ZNARIF 2 X )
KR MK BAEAERFEE FREE S W52 5 i
WHEEAEAE B G - 173 Fh 20 5 09 < 28 A A
W B & <28 & & 1£12 (Pan evaporation paradox )” [
SRR IH ZR 20T, BRTx e & R iR iR
T AT LIBERE A Pl . — Pk D oK BH S S A
FR Sk 1 AR R L 7R K B ) 2R A 5
— PPN Ry 7 & L7% & B SR I b 28 & B 2 [ A7
TEEHRRER,

TR TR E A 55 KR MUK SCE 4 R 42
IRt A 5E H  AEN R S 1 X ) B 2 b 3R OK
U KGR S a3 B3 o R YR

e B 8 . 2010-11-09
ELTIR 6K {RFFF RS R B A (50669002)

SeER cBRREWTEERMARBARET RS &

NERS . 1000-7601(2011)04-0252-05

FIFPEE RS, XIUAE SR & 52 A it
B, BITASEBALT TR AFTRIIX, 754
BRAEASBR A IE 5L T 12 H X B K [ 0K A2 45 5
R, KU, AAEZS IR IE 55 00 B P 52 Bkt
G PR ZE R Mz A B AR AR, J2 X IBUK G 3R LA
FHESWRE SAER PRI EZH AN, M TR R
P S YR A R 4 PR AU AR AL Y e Y B A R R S
T HLAE Stk EX T4 5 B L R O AR B IS
5 I P A it ) i) 1 I SBOK BRI T R M D7 SR
Bl 507 T BA B S H N [, X T ORIE
WEEH R S M AT R K R T o B A
BEREL,
L SORBSRIE S i 7 ik
L1 ZEskiR

BRI NS BN 26 NI
DUTHAY 20 em [ 28 & 7% K B W9 RE B B A
1959~2008 4, X T3] ol s e i) K040 » >R A3 [
AP AT HEAT I o s AR OC A Ah . PR BTRHE IR 12
HERE L2 H4&ZF 35 AAFEZE.6~8 AN
HZ 9~ 11 H Rk ZE, EE 22 R LR K E 7
B, FFRRAEAIF A XN 26 A>T Gl s LB R
PR B AR {H 5 (IDW, Inverse Distance Weighted ) iff
Fros AR S L X 4 R AR KL AEK BT
B, SR I A XIRAFE 78 A L7 K B 7 3 K B 241 -
1538 X 1 728 A8 AR S,
1.2/ &

X O S b P 2 S R AR E A R AL

e A 31986 ), Lo, BRI PY 2 N B RFE A, TR K BE R GE il K B A LIS 45 7 T RO DT . E-mail ; cuiying808@

hotmail - com ,



5 4 3

B B B R AR TS (U

253

VAN T 2 R VAT 28 X e R LR R e
ASAVHHE,
12,1 A fpAd A%k

MR G R AR P TR B R
B, SR A TSRS, T AR A R
P MIE () B, FOR BRI EMN o ERE
Sepin () et r, Jn—2/ [1— 2 %aam
R n =21 ¢ 534 SR T UK B X R S AR AL
BEBHEL,
1.2.2 R@EHHE  BREBERNERBLBES
Rty fadon B

Y= awtat,t=1,2,3,., o

K, Y WG ERILSE: « i (A3 H 1959

~ 2008 4E) 5 a0 HHEOI: a1 HEMEHIAIT, a1 X 10
FRAGBEEE 10 a BILE,
2 ZERE5T
2.1 Xigizkk Mz#EENTHIFE
BN E BT 50 a B X IAET- A B
2129.6 mm, 2522 2% K 6.9%, % 1 5| T Xz
RIMZER EHAE B ER R, WERP LA |
H HMENERBEELFRL R SR, H
BHURE AR LA/ s AU ME i 34 32 BOR A i 1) 26
K IR R MK R A2 T
W AR R B RN —47.2 mm/ 104,

®1 BAARGERE 0 FXEBAK DAL ENHTLITE

Table 1 The characteristic values of average pan evaporation

TiH Trems %é %é HE FkZE LA

Winter Spring Summer Autumn Year
SEHE % (mm) 124.40 723.80 887.80 393.70 2129. 60
FiMEZ o (mm) 19.70 64.10 81.70 41.90 148.00
TERY vV 0.16 0.09 0.09 0.11 0.07
TSR Cs 0.43 —0.49 0.20 0.87 0.49
HH Z B Trend coefficient —0.08 —0.20 —0.44 —0.23 —0.46
1B 172 Climatic tendency (mm/10a) —1.10 —9.00 —24.80 —6.50 —47.20
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Fig-1 Temporal evolution of the average pan evaporation and its accumulative anomaly
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Table 2 Statistics of average pan evaporation in different decades

Xt 26 Al 2 A L2 A B S EL2EAT 0 AT 4

BE &% HFE  HE  HKE 2F RIS BRI T R IA RS
The periods  Winter  Spring  Summer  Autunn  Year SRR B R ES XI5 AN I ) A 22 AL By
1959~1968 125.6  737.1  942.1  412.1  2217.0 HA e —3, b EEA Bl s R T, %
1969~1978 126.6  779.2  928.1  394.2  2228.0 3HUR TR Sk BRI E SRR
1979~1988 122.8  716.0  870.2  393.0  2102.0 W B T e R B A 3 BB ot 0. 7 ( p<<
1989~1998 125.3  672.0 83f.2 390.2  2020.8 0.1 TTRE [T PRI 25 W T JE A b ) 2 50
1999~2008 121.8  714.9  865.8  378.8  2081.3 ey B 1 THES( P<0.05)
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Table 3 The characteristic of measured values of pan evaporation
S B Trend coefficient {8 16128 Climatic tendency

Station &7 &F ES FkZE EeE &7 &F e LGS et

Winter Spring Summer  Autumn Year Winter Spring Summer  Autumn Year

%1 Dengkou —0.02  0.37 0.08 0.46 0.31 —0.6 20.0 5.5 15.5 40.0
167 Linhe —0.35 —0.20 —0.10 —0.10  —0.22 —7.1 —11.7 —7.8 —3.1 —29.9
FJF Wuyuan —0.12  0.36 0.04 0.06 0.19 —1.4 15.8 1.8 1.5 17.8
U7 5 HE Hangjinhougi —0.36 —0.22 —0.53 —0.32  —0.54 —6.2  —8.2 —25.4 —7.3  —46.7
B RFFRTIE Wulateqiangi —0.21 —0.33 —0.02 —0.08 —0.18 —3.3 —13.7 —1.5 —2.6 —22.6
B RFE I Wulatezhongqi —0.29 —0.55 —0.71 —0.50 —0.72 —3.8 —36.8 —79.3  —20.8 —140.6
B RFEE I Wulatehougi —0.09 0.00 —0.18 —0.19 —0.18 —1.8 0.0 —14.2 —9.4  —22.5
B BH Guyang —0.41 —0.66 —0.62 —0.52  —0.71 —5.7 —43.2  —58.0  —22.9 —130.3
B4R HE Hangjingi —0.14 —0.52 —0.53 —0.28  —0.57 —2.9 —33.4 —46.9  —13.4  —96.3
I 175 4RF Huhhot 0.53 0.21 0.12 0.23 0.29 8.5 11.0 7.8 7.4 37.1
{5 Liangcheng 0.11 —0.27 —0.40 —0.36  —0.41 2.0 —15.0 —23.0 —10.0 —45.7
PUF FHE Siziwangqi —0.06 —0.29 —0.3¢ —0.26  —0.43 —0.9 —21.1 —21.8 —10.1  —54.0
§# /K3 Qingshuihe —0.11 —0.42 —0.48 —0.25  —0.47 —2.3  —31.9 —45.5 —13.1 —92.2
+ BRFEATHE Tumeteyouqi —0.18 —0.32  —0.59 —0.25  —0.55 —2.6 —16.6 —38.1 —7.6  —65.0
+BRFEZCHE Tumetezuogi 0.02  0.06 —0.24 —0.04  —0.09 0.2 3.9 —13.9 —1.1  —10.8
#E5FE Tuoketuo —0.06 —0.27  —0.45 —0.21  —0.41 —0.7  —14.8 —29.1 —6.6  —51.1
1] Wuchuan 0.29 —0.45 —0.50 —0.34  —0.45 7.5  —30.0 —38.7 —12.6 —73.3
YEMS IR Zhunger —0.09  0.00 —0.38 —0.17  —0.29 —1.1 0.1 —26.9 —6.1 —34.1
BY Zhuori 0.18 —0.25 —0.25 —0.10 —0.27 2.7 —13.2 —13.6 —2.8  —26.8
3 Baotou —0.38 —0.66 —0.72 —0.54  —0.76 —5.9 —44.9 —68.4  —22.0 —141.7
2247 Chayouzhongqi —0.26 —0.48 —0.38  —0.39  —0.49 —5.2  —35.2 —28.2  —15.4 —84.2
$57% Damao —0.13 —0.54 —0.57 —0.38  —0.59 —2.5  —43.0 —59.5  —20.5 —124.9
FIMRH /R Helinger 0.13 —0.02 —0.15 0.09  —0.05 2.2 —12 —10.1 2.6 —6.2
%7 Jining —0.27  —0.23 0.04 —0.08 —0.15 —5.6 —15.3 2.2 —2.9  —20.9
% Dongsheng 0.21  0.49  —0.07 0.11 0.16 3.7 26.8  —5.1 4.5 20.1
AR Dalateqi —0.09 —0.03 —0.24 —0.20 —0.21 —1.3 —1.4 —17.0 —7.4  —26.9
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Table 4 The climate trend coefficients and correlation coefficients of meteorological elements

SR R B Trend coefficient

53k B R Linear correlation coefficient

i H Items

W 4 SRR U IR 4 SRR LR

Huhhot Dalateqi Hangjingi Huhhot Dalateqi Hangjingi
%% B Evaporation 0.29 —0.21 —0.57 1.00 1.00 1.00
R 7K B Precipitation —0.14 0.02 —0.02 —0.46 —0.63 —0.50
V5 Average temperature 0.81 0.78 0.68 0.51 —0.14 —0.06
FIXHEE Relative humidity —0.49 —0.26 —0.19 —0.60 —0.63 —0.32
FHIRGHE Average wind speed 0.02 —0.93 —0.80 0.18 0.29 0.50
H B %L Sunshine hours —0.64 —0.05 —0.17 0.01 0.72 0.24
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Trend and sustainability analysis of air temperature and
precipitation in Fukang oasis from 1971 to 2009

TANG Jin', LI Xia'» LU Lei””’
(L. College of Pratacultural and Emironmental Science, Xinjiang Agricultural University, Urumgqi, Xinjaing 830052, China;
2. Xinjiang Institute of Fcology and Geography, Chinese Academy of Science, Urumgi, Xinjiang 830011, Chinas
3. Graduate University of Chinese Academy of Sciences. Beijing 100049, China)

Abstract: The trend, period and abrupt change of annual temperature and precipitation in Fukang oasis were ana-
lyzed with methods of linear analysis: annual anomalies; moving ¢ test and wavelet analysis- The results indicate that .
(1) The annual temperature and precipitation trend is in decrease in nearly 40 years- The average temperature trend is
0.44°C/10a and the correlation coefficient is O- 61. The average precipitation trend is 14. 04 mm/ 10a and the correlation
coefficient is 0-26. (2) There is an obvious periodic of 7 and 18 years for the annual temperature series during nearly 40
years- At the scale of 7 years. there are 8 high frequency periods and 9 latent periods for the annual temperature series ;
At the scale of 18 years, there are 4 high frequency periods and 4 latent periods for annual temperature series- There is
an obvious periodic of 5 and 18 years for the annual precipitation series during nearly 40 year. At the scale of O years,
there are 13 high frequency periods and 14 latent periods for the annual precipitation series: At the scale of 18 years.
there are 1 high frequency periods and 2 latent periods for the annual precipitation series- The wavelet analysis indicates
that the annual temperature will keep an increasing trend in the coming years, while the annual precipitation may show a
decreasing change in the coming years- (3) The trend of annual anomalies shows that the annual temperature and precip-
itation changes in 1983 and 1997, which passed the significance test at 0. 10 level. The study on climate change may
provide a basis for ecological monitoring climate projections and agricultural development in Fukang oasis-

Keywords ; air temperature and precipitation; wavelet analysis; abrupt change; moving ¢ test; Fukang oasis
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Analysis of pan evaporation of Inner Mongolia in the Yellow River Basin

. . . .2
CUI Ylngl, LIU T1ng3<1l, DU Yan—xia
(1. College of Water Conserwancy and Civil Engineering, Inner Mongolia Agricultural University» Hohhot, Inner Mongolia 010018, China;

2. Hydrological Sumey Bureau of Bayannaoer City, Linke, Inner Mongolia 010050, China)

Abstract ; The variation of 20 cm pan evaporation in Inner Mongolia in the Yellow River Basin was analyzed based
on 20 em pan evaporation data of 26 weather stations from 1959~2008 by using the method of climate tendency coeffi-
cient and climatic trend rate- The results showed that the average annual and average seasonal pan evaporation declined -
But the variation of annual evaporation sequences of 26 weather stations was not completely consistent with average pan e~
vaporation of the whole region, it was in fluctuation, and in which spring and summer were the majors- The meteorologi-
cal elements had different performance in pan evaporation of different regions: “pan evaporation paradox” was not abso-
lutely correct -

Keywords . pan evaporation; meteorological elements; Yellow River Basin



