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Abstract

In order to investigate the characteristics of the hydrological cycles in the Balikun Kazak auto-
nomous county, north Hami area, the data of the precipitation and evaporation during 1961-2015
collected from the National basic meteorological station in the Balikun have been analyzed ac-
cording to the linear regression, anomaly percentage, Mann-Kendall mutation test and index of
dryness. The result indicates that during the past 55 years, the changes of the annual, seasonal
precipitation and evaporation respectively are obvious. The trends of the annual and seasonal
precipitations increased strongly, however in winter (December, January and February) the pre-
cipitation kept stable. So, the climate at the Balikun is experiencing the turnover from the arid to
semi-arid. Especially, during the 2009-2015, the precipitation increased obviously with the eva-
poration decrease, the climate belonged at a relatively humid period.
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TESMEARA R G B K 5 78 KRR K EIA I B R 7, R RE RS E R R . AT
B, S HK BT A PERGE RN, MK BN R R T2 R R, SRR, R S5 AT
FR[L] o AT AR AR 2 53 0t 4 [ DL R AN [A) IX 338 1) B K B 5 78 R SRR AE S R R A AT T K E R 5T
[2]-[7]. &~ PR s E AL 77T 40 a BE/K S ZR EIFATHEE, fis 3R E S0k T A8 Ak 3 T4
IKERIARA, T 40 a H TR TR X FEKEMZERZHERD, ARFKERNERR T KSR, [E
FEAET . FEESF[9IIESE, T 40 a 1 E 100°E LAAR BAb 7 Hu X S Az v T 248, 1fi 100°E LA 78
JEHL X A ARG R o SRR [ L0 Bk & TR 2R A TR FR 50T LT 48 a BT
B =84k, 48 HRTER PR K BRI, TR AR SRR A 1), AERAR R CHNE” .

TEARRAAFERERI RS SN, Mo RAAEE, R T R, Az s m 6 B 180
s, B AE SRS RO AR . NRESRSHRAFEENGEE. 2R, RS
FNEIEBE R R, DR AR I RS, AR R o MEIE[11]. TFEK, HRIGERX
W 7K B P 785 R e AR AL O AN B 7 TR AT T 20 W [12]-[ 147, 1B T b 3 T B v g /K B M 26 K B (RO RIE 5 AR AR /D>
BB b R R, PROKEE 2, AR FRKER 5 BING B AT HLIX (1) 47.44% (1981~2010 4F), JLTIA | 4xHhIX
—24 . DRk, W90 E B PEK S 2 R AR, T AR AR AR TR AR AL, AR b R ARl S5 M TR %,
HHEF A RKFFERLA /B8R, RN 7SS s — e e SIEM.

2. BMMTTE
2.1. BIRXIE

I A T B G 5 5 VR B T R Ll Bk AR B S AR v R BB Ll R 2 TR OB R b, B AR B O AR
24 91°19'30"~94°48'30". b4 43°21'~45°5'19", RAMMFE B, MG, THEARLMBE wHIGE, Jbit
i ANRILAE, 4B A 38445.3 km?, PR 1650 m. i%EHuAb T RROKKE IEH, PH B EEE,
J& T KA TR, AFTETR, EFEKEZW, LT L, WEAS.
2.2. &Rt

T AR ANECH A T B K R S R R AR R R L Z T 90 &R, SR A Ry B B [ 505,
Rl 1961~2015 4Fix A FE/KEAZORE . FEXT LI ACGHR AUR AR LA RS 10 MR4E 20 em 28K AT



Table 1. The instrument and acquisition time of evaporation and rainfall in Balikun
72 1. BEMZEL ST EINLFFRER

XU [

I H A
5 H
1961~2001 1~12 20 cm 7 & 1L
R 2002~2015 1-4, 10~12 20 cm ZE R
2002~2015 5~9 E-601B HIzK % 3%
Bk 1961~2015 1~4, 10~12 R4
* 1961~2015 5~9 N A

E-601B AL Z& K A0 LEM M Z5 5L, 153 — 395 RE K = 1.55 (20 cm Z& K 78 K F/E-601B B K 2178 K
H(PRE A /MED), K 2002~2015 4R 5~9 H 78R R R 20 em BUZE R AR & . AR IEI 18] 551 %1 5>
NEZE(B~5 H). EZF(6~8 H). HKZFEO~11 H). £F(12 H—&kF 2 H).
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SRR FEFRAE BN S0 A Hy — PR R AR 2 BRI P 5 — R RS 1A, B R UK
RGARLANENER P —F R . Mann-KendalliZAF 8 —FAES iR 58 5% T AT EZREAR-M —
oA, WAZOESEEE T, EFERGIRZAHEANA . HAKN:
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UF, =
var (s, )
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UFRH L —2cUFIIZ, B AE EER I T 45t HO2 A W R ARt 3 . S35 -2y 51,

AR 5 — 2k #HZUB, TP 2% b 2 £ LA DX 18] N RS2 s B 8 W RS k. 4 B 1 K-Ta = 0.05, N4t
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For ETBUN A . IR HIXAN A SO R I L 2 A TF A (). [z, WRAKREE R .
5. THREHT
T AR R SRS 1O X I S5 TR AR BE B4R AR, 8 T SO K E MR R B E . Bk
FAFRE R 1977 4EBE S E A 240 ZI(FAO, ESCO, WMO M1 UNEP)RFH I FIE a4, AR .
D =r/EPT (4)

Horh D R, r NERKE, EPT HEZKE, D<0.03 HEFEIX; 0.03~0.20 HFHIX, 0.20~0.50
FETRIX[15].

3. B/RE S
3.1. BEKESETBEHE

MIE L AT DUE Y, L ET 55 a BEAKEIFEPRRE BN B, RIMBEN R B, REHEH
L, SRR EFAES, DL 1258 mm/10 a NN, it 0.01 BEMAL, X 5HraEME KA N
250 A —S[15] [16], 5B 0 AR oK & 5 sl A Bk R 34 R0 . it 55 a “PIIRE /KN 224.0
mm, FHRZHEKEN 364.0 mm, HILLE 2015 45, HADFR 1962 4, N 1214 mm, &E5EDFEHE
242.6 mm. EFEKE IR H 5 % N-45%~64%, KK ERERFELER, BHEHRTRBEFENT .
FERR K BEBET- [ 20 R AE 30% LA _EI4EH A 1984, 1988, 2007 il 2015 4E, 7E-30%LA FHIEEM A 1962,
1968. 1974, 1975. 1982. 1985 11997 4. it 55 a IEPE°F4 28 a, fFET4 27 a, HA M 20 tHh4d 60
EARE] 80 T HIMEE TR Z, A 18 a, AT REAAHN DA M 80 FACHHALUG IEFE PR %2, 3h
21a, FEARM 2003 FFFF AL T FEAK AR R 2 B, IERESFIA R 10 a, FEAKIE AR XS B &

MAEARBRAE A (P 1) AT LA AR AR B 5, B BT 55 a FF/K B AR PRAR L 2IZ4E LT3
A 2 HraT g B LR AE 20 28 60 A1 70 FEARIEK AR T i AE-F3ME, XA RTI, 80 RS PiAE-
BIMEARY, M 90 FARIFEEFEAKTFEIE I, AENZWH, Hifk 15 a K mECNHE . &FERG0T
1961~2010 4F )4 FE/K AL 22 REEUDN, 80 A7 REI N, HAR 4 MEREUN, 90 FRE/DN, KT
HIAERE K RETLE 80 FEARARMAME . Peahik, HAMFERB AR E,

FEGy 70 25 2711 B K AR BR AR REAT T Gevk o i (Eng), SRATRIL, #FT5KE R EThésy,
BERINEA RN R 3), £FBUAKNNE, F. KFEEL 0.05 BEMEKRE, B, £FEFELE
EVERE . EANBKEET AR, A 1194 mm, HERKE 53.3%, XFE/DF, N 12.0 mm,
BFBRMKERKMY, HERKE 21%L4, HIE FRBKEFERKE R TR, LTIk,
1 B 2 BB R ZE A 2= A ]

3.2 BEESEBTTWL

MR ERFEAR M (] 2)n] LB HAERRLI R, 20 “XUENS” L, M 1965~1984 4.
2009~2015 FAEZAKBREAMK T FIME, DR N3, AZEKEMEN DI, 1961~1964. 1985~2008
R KBRS TP YME, DUEREPRE, N KEMNRZ W 115 Rk &3 A i 2 A A [,
{HE R AR M R, UL ETHEaRAONE, L 23.95 mm/10 a @R, &A@ 0.05 &3 M
5, X5 5 B X L 28 R R R I A M e A —B[17]. I 55 a P2 K R 1656.6 mm, fFK
FE KB I 1962 489 1922.3 mm, fit /N L BUAE 1984 44 1294.1 mm, e K5 e /N 7&K AR 72 628.2 mm.

ML 2 7T DA H B B 2R AR AR PR AR AR AR 3, BRI AP E AR B 20 T4 60~80 “FAR AR K i
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Figure 1. The trend line of annual precipitation quantity and anomalous percentage in
Balikun
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Figure 2. The trend line of annual evaporation quantity and anomalous percentage in
Balikun
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Table 2. Data and characteristic parameters of precipitation and evaporation in Balikun
72 2. BEMEEKMELERNRFESH

S8 1961~1970 1971~1980 1981~1990 1991~2000 2001~2010 1961~2015
A5k R 8.21 1.32 3.85 5.45 9.27 12.58
FRKE 2 {E/mm 202.5 206.0 224.2 230.7 237.0 224.0
BEES ¢ 0.2238 0.2049 0.2254 0.1816 0.2062 0.0299
LA ES —40.92 —6.85 53.18 0.13 -15.21 23.95
BRE FH){E/mm 1647.3 1533 1628.8 1746.1 1767.4 1656.6
A% R 0.0893 0.0718 0.1357 0.0510 0.0545 0.0954
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AR BN Z RBEN BN, 80 FNRLERHURK, SHEMEKZAMFE, HR 4 MEARRZERBEUD,
90 AN, RYIE RIZ LR 80 FARMBZL. WahBR, HAFERBEN TR, FARER
BN

FRKBEBERWEH (L 3) SMNFRKEZFEEWEHR B, FEHREAATE, F £FTZ
FRRKEUTEGH T, B KELUETHESONE, KPR 17.64 mm/10 a @0, 2
0.05 TFEMEAL, Hih=FRAEd BEEGR. BRI G R A8 A R ) 25,
RO, DR ER L BEAEV BTN, EFARKEN 780.7 mm, HERKLE 47.13%, HIX
A, 5043 mm, (5 30.44%, ZXFERDN, X 3.51%. LEEATE, HFEFEKENRUFEEKER
otk iR, HUGEET, LFurteoh.
4. BKBIFEZERESH

HH Mann-Kendall 77260 T HL s e /K B AN 26 A IR U R AR 18] . E1 1% 3(a) I 1 UF 5 UB 2k 7E
+1.96 VUl A L2 AR, (HIAH 2002 5 KO A IR BT R4, B ETHESAEI R, Eid 0.05 E
EREAR S, 7T LA SE 2002 464 2 LI K B RS . X DU FoK BT R DI R I, £FHAYF
FEAERAR(EINE) . H1E 3(b)al 4 UF 5 UB HiZfE 1988 EHiBIAC A, EJH@# i, Wit 0.05 ME

Table 3. The annual and seasonal data and years appeared of precipitation and evaporation in Balikun

73 BEMEKMZELES. FHEMLHAFH

R[] S [ 7K & (mm) HIES 7% %/ (mm) HIAE A
By 224 1656.6
B/ 121.4 1962 1294.1 1984
E
SN 364 2015 1922.3 1962
A5 4,34 Z& (mm/10a) 12.58 23.95
F 45.3 502
52N 11.6 1986 407 1979
5
ISUN 96.5 1998 610.3 1962
A5k 3% 2 (mm/10a) 3.17 0.37
S 120.7 7785
52N 56.5 1982 555.4 1984
Hz
K 198.7 2007 960 1985
A5 4,34 #& (mm/10a) 483 17.64
Fy 49.2 3123
5/ 8.1 1997 2215 2015
HE
ISUN 103 2015 413 1997
AR 2 4,03 5.78
E 12.2 57.3
52N 2 1992 423 1984
%7
SN 33.8 2010 84.4 1963
A543 2 (mm/10a) 0.54 0.71
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Figure 3. Barkol precipitation and evaporation (a) (b) climate change curve
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BRERS, RFAZKERDENIINES, Kk 1987 42 E B 728 % 5ot A — A HE x> 1 8  — AN 4l
X2 WM SR AR AR . [RIX) PU 2% R B AT SR AR AT (JEI0G), H . KA URRAE, B UF
5 UB il £& 75 1986 4 H LA i, FKZFEAE 1989 4R H B UM R AL, & Ak 2= 3 0.001 ) B 15 FE K 56 (£2.56) »
VLR 2

5. BEKBMELZ BTN TRENRID

ZAERE K A ZE R A (A AT AL F sg e, L ET 55 a PR E TS D = 0.14, AMETE, R
1984, 2007. 2015 =4 D >0.20, N}¥F 54, HALFEM T R4, I 55 a [ B I K& 21
s, sZHEgm TR HuL 55 a 2 INES, I E IR RAR AR R, MXRE0E
$10.933, WL EEE a=0.01 MEEMLE. FEREREEUR A HILE 2015 48, /M E 1962 4, S5HEEK
BIRE . ROHBUEM AR . I 55 a FAKES TRERBE MG, MXHRH-0.353 (BLEEK a=
0.01 HJ R EAI).

MIE 1L BTSN, 2003~2015 AFEELELHRE K BRI, KRR, RS B B R
JUH A 2009~2015 FFE/KEIGMAA L, 5 55 a “FHMEALL, W% 17.05%, Z&KEHERD, HEY

fE /> 3.30%, SECTEEEREIE K.
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STEEHIT 55 a . B K. ZPUZRITREIREGHET A (B), BEETEREREURD, N
D =0.09, S AT, £FHKA, D=022, FEFREM: 5. KETHREREAE M D = 0.16.
o o D 2 e K B R 2 R R R AR B SR L R AT B, R R B /N R KT K B R, i
T A TR R BB A = Z R R R R 2 —
6. &E1

>

1) EEME, FRKEREAHENEREN, SLEMIEANR S, CRME, F. 2. KER
KERINE G, HrhE R hnasm i R, Ll 4.83 mm/10 a MR, AFBHA KR, EEBhE
JKEAE 20 20 60 F1 70 A/, AAEXTADRHA, A 90 FEAR LSS FR/KIFaa 3G n, AN Z /A, el
seilt 15 a (KN e . L EL /K EAE 2002 FFAEAERAL, i 0.05 K E(E A, Wi H M 2002 -+
16 B B e KR 0 N W S s A

2) BEMARESE, BERTUEAIER XENA" B, MBaAT g, HEFARMAD
B, . AFRREZTHRES, 2. KEEWNESE, FRENEHAREEE, DL 17.64 mm/10 a E51H
I, H AR RN R A R BN A E RN . AR B AT 20 tHhad 60~80 AR 1,
REAE 70 S NI BRI, M 90 AEARE 21 Y] HE MR Z W], JE 5a MR, BB R RER
AAEHILLE 1987 4F, 15 B 78 B DRE X i 20 1% S AR R 22 3

3) it 55a M ISR HCZ KR i sgm, S &, SE B T TRk T RRENE.
FHREFR RS KR 2 UM IEADE, X REUAE 0933, HAKEEMMR, HKXREN-0.353.
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