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Abstract: Based on hydrological data for Bahe River from time series of 1961 to 2010, the trend of hydro-
logical and meteorological elements was analyzed by using the Mann-Kendall method. The runoff response
to climate change is researched with Double mass curves and multiple regression models. The results showed
that: the runoff significantly reduced while the annual mean temperature and annual precipitation have no
significant trends, with only slightly elevated temperature and precipitation decreasing slightly; by the regres-
sion analysis, runoff reduction is mainly due to rising temperatures and reduced precipitation.
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Figurel. Thiessen polygon in the Bahe River basin area
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Table 1. The weight and controlled basin area of rain station in
Bahe River basin

® L RARE R E R ERERIER

34 S pog TR
R 1z (k)
s 109°42' 34°09' 0.12 195.59
[EES 109°32' 3411 0.13 201.31
LN 109722 34°09' 0.08 131.47
il 109°20' 33°54' 0.06 97.42
B 109°30" 33°55' 0.11 176.45
EFE 109°09' 34°14' 0.02 38.77
L ab S 109730’ 34°03' 0.1 153.84
W 109°27' 34°06' 0.1 162.78
) 109723 33°58' 0.07 112.83
w41 109°22' 34°05' 0.06 90.21
W 109°19' 34°09' 0.04 69.34
R 109°14' 34°13' 0.11 170.99

%, EFHFEFRPHES R Kendall HIAE, /]
FALIN R A AR R, TR 3O

ﬂzMedia[Xi_ )_(jj(vj<i,1sj<i£n) (4)

W BN TR BT, A R A
TR, 2 5 (A 53R F s, HIAERb r
HOTT R B

2) BEMKL

ARSCRF RS t T, M R 24 31

421



2k - Foel

BLSE, VLUK: I AR A R AR R M BT 5

fiHY t i AR -
X—u

/-1

Forh X RIS 23 BIARRREAR G AbRUHE RS, 1 AR
B, n AFEARRE. iR EE« KVE, RiEAH
FEv=n—1&Et 30, =t , WIEZAFRL. E5
RAMTH M-K &il3RH, significance IS NFE
HIE RN “ 47 NiEE 90% I BAGER K « % 7
iR 95%(1 BAS BTG “ K &7 NIt 99%I1ME
EERS; “* % %7 il 99.9%1) B EA

2.2. MWERBLE"

R AR i 2k 2 o 56 1 A~ 2 B 1R O R — B S
AL T

AW R R T AT N W —ASHEL
R E X FIEAATEY , n SRS
FHRBPMIE X, Y, HFi=1,2,n. RJEXS
Ag i X AY $ZIs [P AT RAR B, 4328 B
s XAy, Hrpi=1,2,---,n, Bl

t=

)

X=X X W=2, (6)

SRIG, TEEfALKR 2 P 2 i AR 2 B B AR
BUERI R R ML, 8 R AN LR, S
A T B AR T R AARR
2.3. EEAERE

WIS EIKL ARG SRR 2 B I ECF
AR B — 38 Z A B AR R G B AT . AR
BRI EE A RAR R, Kk i IR AR K AR
RNEAE, @ EATZ R R BN R RAR S
WA R R R o 1ZA T B R IE N -

Q=a+bT +cP 7
Hrb: QNRRIE, T AV, P AFIREK,
a,b,c N FREL.

3. BRI
3.1 KXSRERBEHNM

RIE 1961~2010 G IIE AN AE PSR &
F K E AR & PORH K H Mann-Kendall 72X 87

422

WK SCRRBEZIATESE, SRIEK 2, AL
FH, BARGIEA R ARAPEKLE 1961~2010 FHIHf
I) FL ) MIK B 83 90 % F B 15 FE R I6 , 25 B a3
AR, HEEEE 2 FE 3 7] LRIV IR AE T
Mass, FEAKA D s Sl N AR TR D 1 5
REE, CEid 99% M BIEERKL .

3.2. SIEEUMRERHTME

BT /KU i . R B A R N R IR R 5
Wi, PGAR T AR AR AKCHE A R AT R . A
R E, URAFEKERNE R 5] AR
AP R P )R - ARTR R AR WL 4,
R AR B AR =R L il 2
1980. 1986 A1 2002 4, H.rr 1980 i 5 A1 K,
RPFERFEIEZ ; 1986 F G RIRF/DN, RFFELR
FRD: 2002 F JE R R, RPVFERRENAEZ .

[FFER R 2 K SRR IM R R,
TR P FEK - R R AR LR 5, T LUEH|
R K AR AR I B S M AR AE = AN RAE R, 70l
1976+ 1986 #1 2008 4, 1976 Al 1986 P IK [ 548
AR, KWL AT ER D, 2008
FRERFEER, BIRREES.

PRI AR EE R R, R
BRI EE N AR E, fERREIES T, 4553
W3, Hrii FAiRR, R, =5.087.

Table 2. Mann-Kendall test for hydrological and meteorological
elements in Bahe River basin
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Figure 2. The annual average temperature trends of Bahe River
basin
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Figure 3. The annual precipitation trends of Bahe River basin
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Figure 4. Accumulation curves of the mass temperature and mass
runoff in Bahe River basin
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Figure5. Accumulation curves of the mass precipitation and mass
runoff in Bahe River basin
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Table 3. Regressive model of annual mean runoff with annual
precipitation andannual mean temperature in Bahe River basin
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