33 1 Vol.33 No.l
2013 2 JOURNAL OF CHINA HYDROLOGY Feb., 2013
’
, 450011)
:TV12,TP391 : A :1000-0852(2013)01-0018-03
— , | ~
Us [6] -
[2], P Qa Iw a-1 fﬂ(vfa,,)d 1
o , ~ “T(a) s (x-aq,) e X (1)
: ca=4/C. 5 B=21(xC\Cs);5 ay=x (1-2C/Cs);x
’ - H CV H CS o
e (1)
) 1=B(x—a, ) ,dx=dt/3, x=x, ,1=B(x,—q,)=u,
’ o ( 1 )
J *“edt J *“edt
. ur(a) = 1; 2172 (2)
’ ] 1*“edt
0
:2011-12-20
: (2010B570002)
(1955-), , s , N o E-mail: liushiping@ncwu.edu.cn;
(1976-), o E-mail: wangwen1621@163.com



19

(2)

J e dt I
u ‘ «© = [ j] (3 )
I e J etdr U

u

P=

I= JO e dt

1= ]0, e dt 4)

L= ] e dt

, l<a<?2 (4)

I= ] t‘“e”dt:l—J t%edt
0 a o

1=J t“*‘e*dt:—”au L J t%e™'dt (5)
0 oe a o
12=J e dt=— “au L J t%e™dt
u ae" o lo
O<axl1 , (5) ,
— 1 Iw o+l -t
=~ alarl) Lo 1*“edt
ua uo&l J o+l —ldt 6
I=
" ae" +a(a+1)e” ala+l) (6)
« wl ] t* e dt
]2=_ u _ u 0
ae"  al(a+l)e” al(a+l)
, (4)
[= J we(a—l )lnt—/dt
0
11: Joe(uﬁl )lntfldt (7)
12: J e (a-1 )lnt—ldt
’11
12 I} ’

O<a=1 , (6) ;
l<a=2 (5) ;

a>2 (7) o

2
2.1
, [a,b]
3]
AN
= ZE (m
~ b)) 8
) () ®)
:h o
[0,u]
R SO0 | <@ ©
2.2
« , )
I=I' (@)
(a-1)(a=2)---T'(s) (a>2, 1=5=<2)
I'(a)=11"(s) (I=a=2,1<s<2)
I'(o+1)/o=I"(s)/ (a<l,1=s<2)
(10)
I'(s) [1,2] )
[7], F(S)
F(s):—(BS+E)+\/(BS'EEC‘:)Z—4C(A32+DS—1) (15552)
(11)

:A=-0.2266069 ,85=0.1494856 ,C=-0.3082491 ,D=
0.5303577,E=0.8550017,

, (11) '),
(10) I=I'(a),
( &=0.1%),
Ri=el=el'(a) (12)
2.3
1, [0, u], F)=t""e™,

S @)=(a-1-1)t*%", 9)



20 33
306
ho= i 12RT _ IZRTa_z _ (13) a 171, 7.25%10°%,
f(w)—f(0) | (a=1-u)u*e ’
’ Il o
’ P:I_Ilo
5
3
JW)=rle” ; , ’
3.1 (1) ’
9) , ’ :
b=t/ 12R: :\/ 12R, (2) ,
‘ uf"(t) u(o=1-t)%e™ .
12R; e '
= 14
w (a—1-1)1" (14) (3)
,Q 171, 7.25%10%,
(14) , ,
(4) ,
. [1] , . | .
hy=Cot Gy (1—a)+C3(1-at) (15) 2001, 17(1): 40-42. (REN Bozhi, XU Shirong, WANG Tao.

Co=—\12Rfu ePor "

C=\12RJu (a=3/2)e*o "
C=—\/12R fu e (3/4) o™+ (5/4) o™= (5/8 )or "]
3.2

, 46=0,

hIJ:ho, t2=t1+hp,

-1 =, +h,/2)

F+h2)=(t+h,J2)" e ,
A=h,-f(t,+h,/2) .
s tl=t25hp:hp(tl)=CO+
Ci(ti-a)+Cy(t,-a)? t,=t1+h,,,
CoHCi(ti—a)+Cr(1—a)®  (1,=u)

u—t, (ta>u)

h

7

=

1 =@, +h,/12)

Fth2)=(t+h/2)" e ,

A =h,f(1+h,/2)

Determination of Pierson III distribution statistical parameters [J].
China Water & Waste Water, 2001, 17(1): 40-42. (in Chinese))

[2] , , . -1II [J]-

,2004,20 (1):60-62.(LIU Junzhe, MA Xingguan, FU
Jinxiang. A quick algorithm of Pierson III distribution curve [J].
Journal of Shenyang Architecture and Civil Engineering University ,
2004, 20(1): 60-62. (in Chinese))

[3] , , . [M]. : ,
2006.7.(L1 Qingyang, WANG Nengchao, YI Dayi. Numerical Analy-
sis  [M].Wuhan: Huazhong University of Science & Technology
Press,2006.7. (in Chinese))

[4] , s I [J]- s
1999, (12): 70-76.(LI Shicai, WU Getang, LIN Ying. New interpre-
tation of the algorithm and its application for TI'—distribution func-
tion [J]. Journal of Hydraulic Engineering, 1999, (12): 70-76. (in
Chinese))

[5] M Aslam Chaudhry, Syed M Zubair. On a class of incomplete
Gamma functions with applications [M]. CRC Press, 2002.

[6] ; ; : [M]. : ,
2003.7.(LIN Dongyi, SUN Baoshu, LIN Lirong, Engineering Hydrolo-
gy [M].Nanjing: Hohai University Press,2003.7. (in Chinese))

[7] . [J]-

, 2006,27(3): 1-4. (ZHAO Xiaoshen.High precision approximation
of Gamma function by using cone curve [J]. Journal of North China
Institute of Water Conservancy and Hydroelectric Power, 2006, 27
(3): 1-4.(in Chinese)) ( 93 )



Research on Characteristics of Water Resources in Nansihu Lake Basin

SUN Shuyun, ZHANG Guoyu
(Bureauw of Comprehensive Development, MW R, Beijing 100053, China)
Abstract: According to the correlation between the runoff and landform characteristics, the Nansihe Lake basin has three types of
runoff forming. This paper did a system investigation for all of them, and analyzed characteristics of the water resources balance.
Special attention was paid to mechanisms of the natural runoff forming and impact of geographical and climatic factors on the river
runoff. It also discussed the methods for estimation of the stream ecological runoff in the region.

Key words: water resources; natural runoff; geography; climate; ecological runoff

A Varying-Step Algorithm for Numerical Integration of Pierson III Distribution

LIU Shiping, WANG Wenchuan

(Hydraulic Engineering Department, North China Institute of Water Conservancy and Hydroelectric Power, Zhengzhou 450011, China)
Abstract: The numerical integration of Pierson distribution was investigated, a new integration algorithm of Pierson
distribution was proposed. Firstly, the generalized integral of Pearson distribution curve was transformed into a Gamma function
and an ordinary integral. By using the recurrence formula and approximate formula of gamma function, the approximate value of
the Gamma function was obtained. Based on the allowable relative error and the Gamma function value, the absolute error was
determined. According to the relation between step length and truncation error, the basic step length used for numerical integration
was obtained. Finally, step varying function was established, so that the step length of the numerical integration can automatically
increase in accordance with the parabolic law. Meanwhile, the adaptability of the parameters had also been considered fully. As a
result, the two problems were successfully resolved. One problem is the slow convergence if parameter is very small, and another is
the data overflow if parameter is very large. The results of experiments show that the pre—determined error method can avoid the
pre—calculation process of numerical integration. The step varying integral can significantly save computer run time. The program
possesses a very wide parameter adaptability, which has a great application value in the hydraulic engineering design.

Key words: Pierson distribution curve ;numerical integration; Gamma function;error estimation; step varying function
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( 89 )

Changes of Evaporation and Its Influencing Factors in Shiyang River Basin

LIU Ruirui, LU Baohong, XU Dan, ZHANG Jie, ZHAI Mengen, CHANG Na, LI Lihui
(College of Hydrology and Water Resources, Hohai University, Nanjing 210098, China)

Abstract: Mann —Kendall trend test, Wavelet analysis and Gray relation analysis were applied to determine the change
characteristics and influencing factors of 6 stations over the Shiyang River Basin from 1959 to 2005. The results show that the
average annual evaporation of 47 years has a decline trend over the basin. The time of abrupt change of the evaporation happened
in the 1960s and late 1980s and around the year 2000. The evaporation of Summer and Spring declines clearly, which is the
main contribution of annual evaporation decreasing. The spatial distribution of evaporation and change trend of evaporation both
have increasing change from the westsouth to northeast, which is closely related to the terrain conditions and meteorological factors
in the basin. The first order main periods of evaporation are 28 years and 20 years, which contain small periods from 10 years to
14 years. There is a close relation between air temperature, sunshine duration, wind speed of the main influencing factors and
evaporation.  The average temperature and sunshine hours have significant increasing trend, and average wind speed has
remarkable decrease. The change of precipitation, relative humidity and vapour pressure are relatively weak. Remarkable decrease
of average wind speed compensates the increased evaporation resulted from rise of air temperature and sunshine duration, which
eventually reduce the evaporation.

Key words: Shiyang River Basin; characteristics of evaporation variation; wavelet analysis; gray relation analysis



