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Research on the characteristics and attribution analysis of runoff in the
upstream of Weihe River Basin
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(1. State Key Laboratory of Eco — hydraulics in Northwest Arid Region of China, Xian University of Technology,
Xian 710048, China; 2. Weihe River Basin Administration Bureau in Shaanxi, Xian 710018, China)

Abstract; The change trend of precipitation and runoff and the abrupt point of runoff in the upstream of
Weihe River Basin( WRB) were analyzed. The contribution of climate change and human activities to
runoff was quantitatively calculated, and the reason for the runoff variation in the upstream of WRB was
revealed , which provided the basis for the management and development and utilization of water resources
in the WRB. Based on the precipitation and runoff data during 1961 —2015, the evolution laws of precip-
itation and runoff in the upstream of WRB were analyzed by using linear regression, Mann — Kendall test
and double cumulative curve method. The results showed that the trends of the precipitation and runoff
volume change characteristics in the upstream of WRB were decreased. The abrupt points were in 1970,
1987, 1990 and 1993. According to the abrupt point, the base period for the upstream of WRB was 1961
—1969. The quantitative analysis of the double cumulative curve method shows that human activities are
the main factors which influence runoff reduction. On the whole, the impact of human activities on the
contribution of runoff activity shows an increasing trend , the contribution rate of human activities on runoff
is up t0 98.32% during 2010 —2015. Climate change has certain influence on runoff change, especially,
the impact of climate change on runoff accounted for 22. 52% during 1990 —1999. The statistics show

that multiple extreme drought events occurred in the WRB, which causes a drastic decrease of the precip-
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itation in the upstream of WRB. The contribution of climate change to runoff changes in the upstream of

WRB has increased.

Key words: precipitation; runoff change; attribution analysis; human activity; climate change; double

cumulative curve; the upstream of Weihe River Basin

1 sl st

2R AN A A 2 R 0 XU K M), A i
RAFNS G e A=t St f A
ST BT R AR RIAR Tt 14 R 52 i i 45 /K 9% T 3R
Gt kA AR AR K B IR SR K PO E K TS B
IR CIFE A | AP SOE P = I e - A (S e L}
— ST BV YRR R TN B
P A AEIR K H 2 P 5B b X ) 7K B A
HELR IS, o2 O TR L IX 5 2 PO 2 5 i A= Aty TH
TAT L i S I 1 DR/ N B A e 2] v i B Uik
IKERZ /D S OCTL I Tl AR 3l ALl 1y
R DL R K B IR A PT 45 J8 , a a UE R 1 A5 2
SEMAAR I AR AR ) 3222 s DR, B S VT i e K R AR
VA A S, 51 4 B0 (O IEw g sk e
C I R R R R R

26 F 2R E R A R AR AL R A
BEAT T KB BIBE TS, I HUS — 264 25 i BR Y
Dong Wen 210) 52 B SWAT #5710 ( Soil and Water As-
sessment Tool ) fiff ¢ A 28 ¥ 3f) A1 {3 722 £k % 7 b it
U 5L DAY il £ YT gt B A AR A R S ), 45 R 3R
WIS S AR e Ay E 29K 5 T . SRy
26U SR IR US43 87 7 v F 9 S A A8 AL N2 3 30
XV T I Bl B AR AL A S ), 485 SR 3R AN [R) A8 ik ok
U DX B 3 W AR A X A B AR I AR AR B SE A (], Herp
Kb X R IR R . [ R4 T TOPMOD-
EL A5 AR 0L F8 [ i 750 3 ol o ok 2, 45 SR R
TOPMODEL #5# A A T 16 118 Hhy X R B4R 855 7K
SCRCRIVEAY . S S A A 8 T KV IR
% KRR B0k, 459 21 47 B /K 2 RN A28 0 1 1 A
S K B LA K AR TR B IR S, X 6 e
K FH Budyko fB5EAE) S5 28 AL A IS T Bl 0 42 U
A PR RY | 5 H 40 B AU S A AT R B
XEAE I i AR AR s . S5 R R ATy
TiLd 2001 —2014 AR [H], N 2986 Bl 060 422 I 28 1 14 52 1
FREE R, H AR AS A AR I B 5 e i 2D . K
SCRERVRIGE 2 07 i R K SCR G R 0 E 7
5, I LB AR K SCREAY I R B R 0z, SR, 7K SCRR
ARV AE IS B HUE RN T A A 213 h MR A AR
AR IF HAF 2K R s S 7, B 8 2 i

B R SR B B 2 AR SR AR 2 R T
IRA G WA FIAR T AR AR, 26 LRl -, %
AEACFFAESEA TR o SR PR 4R e AT AN
AR DR 2R AR A G Bk

AR SR A 0105 573 43 B 18 T TR K AR
T BAE PR S AR A AR A, £ ] Mann — Kendall £ 55 1
XL SR Y 08 72 0 A8 U 1 28 A8 AT, A5 BT VAT i L
HEHIARE , SR AR B £k v 1 0 BT A 2835 s A<
oA ALXHE TR LA A BTk, SR R AT R
BRI SR B8 5 1) & 1) P A 4 HEAR A, SR it Bk
R ROK SR RS
2 Bl ik
2.1 #MRRE

TEVAL I BT P i 1 55— R 30, 432 T 104°00°E
~110°20'E,33°50'N ~37°18'N, T 4K 818 km,
PbE A 1. 348 x 10° km?  JE ARk 40 b
T3 B, ARSCRY G XA XG0k DA TR
iFim i, Tl 430 km, Yo 3B B A5 ] 45 1]k A 8], 7K
Pt e o B A 2. 579 x 10* km®, f 3%
H R R S, JE T T R A
X, AN 6 ~ 11C, 4F H FREHEL 2 000 ~
2 420 h,4ERE 7K i 400 ~ 600 mm , 4F 142 7 &R 20
x10° m*, (/K25 40 A0 AN 5], R i 2 Tt
b, HEEER BMi 2,
2.2 HHEERIR

AR SR TS T b it R K B A% S BCHRe e sk i) ) 371
1961 2015 4%, BEAKEHE R IE T EER LG R
HULAREU 0.5° x 0. 5°4% B4R , iZ B 4 5L T
DUl ORI KA, >R FH A AR 1A 728 (i (B A 3]
B A T 28 AR AR I, AR A R TR T AR
PUAE 7K SCAR S B P 48 7K SRy R P 48 V03] K 4
PR GE S PR GERE K R A% I B ok 447 1
SRR, BRI R BB TR AT SR AR
TERFFE K — R A R B LR I L A AR fE
35 B HTEHAT AR T 52 W O ZR ), Oy BV AR U A
Bk Z [ B e R R I e AR R A T4
HAFR I AR B AT
2.3 MiIRAE

(1) getbiaghak . LRk [0 T 24 A0 56



#

19 B S, 5% - T i AR A B H M B 5 39

N

(AR B R LM 6 R AT LG, 19 B Z [ i 22
FAR Y = @+ bX, Ko Xy [, Y T
18, a.b fRELERIH NS BT L m AR,
ST PR R AR LS E X (E R AR
(2) Mann - Kendall £ 3%;, Mann — Kendall £
B K U RS T R 578 RS 1T
EX T EFS) X (0= 1,2,3,,n) PG

it

S, = zri (k=2,3,--,n) (1)
T

+1, % > ) )

= G=1,20 ()
0, x =<u«

B B 1) 3 30 A BEAIL AR & LTt

UF, = w (k=1,2,--,n) (3)

J Var(S,)

UF, NARAEIEZS 534, UB, NEHEFSY) X, (3
JEA, BRI (e, %,y oo, xy ) JUNERE UF, F1 UB, W45 M4k
FENG AR Z 18] H BRAE A5, WA 58 A 0F 0 11 B 220 {1 2

(3) MR E . W2 H4ERKE - 5148
TR SRR I B BRI oG R A A
WG 1 ANIRAR 15 2 1 B B B R SRR, g v
W, S AT B K S AR BB IR
LR R R = b + o IG5 5 AR BT Rk &
AL, 5 S LIS M AR BRI IR, O
HaEARERRE

i FEVE AR IR (R,) e KL v S I A
TR EIE , N 206 sl i i 10 100 S 42 i iR (R'))
SRR TIR (R,) P 2 E E2 i A
Bl R ARAS AR5 0 B 3 43 2H A, B SR AR AL R
JEIE SRR 1) BTSRRI

AR = R', - R, (4)

AR, =R, - R/, (5)

AR, = R, - R, (6)
AR

N = AR‘ x 100% (7)

AR,

= AR

A AR MR B R, N IEMER R R1E

WG R’ ARG SEMAR TR s AR, M NS Blix)

FVRRISEI 1 5 AR, A S A5 728 A0 X A2 Ui 1) 52 I 12

R, WAL 5 B IIR s my m, 0B AN B
FAEARART AR AT AL ) DTk

3 @ik

3.1 B iRk 4EE
FRAEE T _L3iF 1961 - 2015 4R oK g8 RL, 26
T W R AR PR SRR A ka2 ] Wil 1 s .

—— EE KR —41960s ——1970s
—¥—1980s —4—1990s —=—2000s
800 ——2010-20154 ---ZHEFHME — Lk

x 100% (8)

300 . : . . : :
1960 1970 1980 1990 2000 2010 2020
w4

B 1B Lk EREER S HEEE

H P 1 A] 2 TR b i R K AR T 2
PIPARIE AR A AF B ARG T Rk i il R
F1 1970s.1980s.2010 — 2015 4F3% 3 > B 1
FEARRRIK 5 A S Y AR BRI K AH 24, 1960s -2 4F
FRFE K 2 1 P A BRI K 2119 9. 97% ,1990s L
JEAEAR B R S (B Y /N T RO 448, Hod 1990s 1§
FEIAEFR I K1 8. 51% ,2000s % FF #4948
BRI 2.79% o INIERF , A 1990s FFIRTE T I
iRk B B PR3 I LB AR K e 1] S 2
AEPRIE K &

FRAEE T3 1961 — 2015 4R [EK S BERE, THA
ZARHIRE KR AR A K i 24 MK
i, FORATRRE K BIAR) e /M K BRAT 0y A 22
AK . FKy, G558 0F= 1,

x1 EALEEKEFREL

OZEFY QAR BREEK OR/hk Rk A =2-06/

1
P AR

P& K H/mm /mm

=/mm

AR G mm K= @® K =0/

BT L i 539.05 730.01 2003

356.50

1997 373.51 2.05 0.66

HIZE L AT JET L R R AR PR AR AR, B R
WK B R A/ NG 2. 05 A, fie /MR K BEASUZ:

ZAF - RE K R 19 0. 66 A%, TEAT L Tz B K A7 B A%
PR, FAG IR, BEK I 28 0 A AN 8



40 KI5 K TR

2019 4f

3.2 B LERRELFHE
FRAE TR E AR U TRk, LATE T b Ak o) o
PR AN HAT I, 2 T _E Y AR SR o A i 4
PR AR AR IR ™ I 2 B
—— R —1960s  ——1970s
50. o7 1980s ——1990s  —=—2000s

——2010-2015% ---ZAEPIME — L
40+

301

20

R E/10°m?

10 F

o . ; . : : ;
1960 1970 1980 1990 2000 2010 2020
4

B2 BabEmRNEERFERERERTLERE

HIPE 2 Al AR i 1960s ARAUARIR K T2
SRR, 1970s AR IR S B a3 AR

AR TZAFFH{H, 1980 s A EE 70 R0
PRI, 1990s AR QP42 30 W 2 i, /s
TLARFHIMH,2000 s ARACFEFR TR, BlS S 4F
SRR, BT AR IME, 1960 s AR
PRE R, 2000 s ARt /b R 2 AT
ST AT L G AR AL £ 90 B, 1960 s, 1970 s Al
1980 s AFACFIAR I R T Z4FF 2483, 1990 s Hl
2000 s AR /NT AR PRI .l i R
P AP 2,2002 AF LT 7L 3 2K RAR I Y 22
a3l T — 2, 2002 AF LU i T A6 3 sik,
PR EHRATAEIE ST o

IRYEARGAS i 1961 - 2015 AEARIFBTRE, 7] LI
B ZAFR AR AR RORARARI 2 AT B/ MEAR
L, B RAFAR TR BUAR 0 | foe /ARSI HH BRAR 073 A%
22 AK' . MUKy, e 2 s o

R2 B LRI BREREN

e D241 PIEZLS TN HEL @R A= K'y = Ky =
¥

BWii/10° m'  AERRR/10° M ARGy AERNE/10° m” ARGy @-0B/10°m’ /O @/
MER 19.31 48.82 1964 0.84 1997 47.98 58.12 0.04

FH 2% 2 AT BRGEART 7K SC ks 42 il W T 448 i 1) 4F
PRASEE K, e RAFAR It it 2 /M AR T i 1958, 12
i, e/ NFEAR I 2R AR R T ) 0. 04,
i Bk .

3.3 BRRELASWH

K H Mann — Kendall 46 55 F1 822 FH 1 £ 43 #7 bk
FRT bR 5 A% SR E R, an &l 3 Fron. M 3
(a) AT, 2K H] Mann — Kendall £ 5575 £ 28 4% i 4

e 0,055 2 K F

—UF &l - UBGiH &

gt

5
4
3
2
1
0
SR
2
3
4
5
6

i
(a) % “FMann-Kendallk i ¥

31961 -2015 FiF A LKA BRI
3.4 FREMZWMEZSH
AR 3.3 Fharp s T i S O 1961

— 1969 4F- 4 o iy BUZ AR UK 202 5 AN X ], 1

27 . . . . . . . 1 ) ! )
1961 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015

1987 4F 1% 2878 pial et 5% 1 R 50 . & 3(b)
Shy 2R FH 8 7K R4S Bk B 18 7 1) 22 1l F AR R AT Sl g 7K R
RN R ML, & 3 (b) i 58748 5k 1970,
1990 Fi1 1993 4F-, 54> 43 B X [B) 24 5C 2 A9 AH G &
JE¥IRTF 0.99, £ LLEPIFh 5 ¥k BF A5 9848 15 45
Mt ] 5 | e 0 5 T T b AR AT 0 () 28 728 o
k71970 ,1987 .1990 F1 1993 4F,1961 — 1969 4F Sy fiff

e v

FEHREMER
1993-20154¢
R*=0.996

3600
at
1990-19924F
R=0.993

1970-1989%
R=0.998

I 1961-19694F
R=0.997
O 4000 8000 12000 16000 20000 24000 28000 32000

Fie 7K i AR /mm

(b) Bk B S BUE AR 2 R BUE K R

Mann — Kendall #&3§F1pE/KE - BRENRFA ML

$% 1970 - 1979, 1980 — 1989, 1990 — 1999, 2000 —
2009 A1 2010 - 2015, Xf FEfE4E B K A R AL
W R P 5 AT A, BRI EIE TR y =



552 19

B S, 5% - TR i AR A B H A B 5 41

0. 18843x —39.70957, i izt % [nl Y4 J5 ¢ 1434+ B A5
FUARTLTRAEL , 2 — 25 20 M A 290 3l R A2 A 3 42

AL A i LR ST, 3R 3 Fs .

®3 EALEFESETAASLE I EN LR RRELRMm

SR S AR I IR S HAE A/ mm ANZEiEE) SRz
B ROk, R geliRs SeEs g OWR O UCRS R SRR
mm o RB/mmWREGR MewE 0 mm % mm %

1961 —1969  592.79 107.71

1970 -1979  546.13 107.71 72.52 102.91 35.19 30.39 86.36 4.80 13.64
1980 - 1989  547.11 107.71 75.72 103.09 31.99 27.37 85.57 4.62 14.43
1990 —1999  493.15 107.71 42.06 92.92 65. 65 50.87 77.48 14.78 22.52
2000 -2009  523.99 107.71 33.24 98.74 74.46 65.49 87.95 8.97 12.05
2010 -2015  549.38 107.71 40.55 106. 58 67.16 66.03 98.32 1.13 1.68
1961 -2015  542.09 107.71 52.82 100. 85 54.89 48.03 87.14 6.86 12.86

e 3 ATAT: FE ) DL A B 40U AR I TR e i
WIRIRARRA AN RIFE BE 1020, 20 k20 90 44X,
SAGEAR X AR I 1 R 3k B d5 K 70 AFEAR IR 1
SN AR SR ELARE 542 300 TR 1 i/ R 2K, L
TE 2000 — 2015 4F /9 1A B B N 2515 2 % I8 1) L i
TR T TR/ 1) 5% W) 3% 37 38 00, 4 53] o 3] 87 95% il
98.32% ., 1961 —2015 4¢[a], AN J&3E 8l J <A A2 4k
XA R A S TR 5] 54. 89 mm , BRI R ME
WIRARAR IR /L 6. 86 mm , S A28 I TR BB AU A2
T /D 48. 03 mm, A JE35 3h 5 308 i il 2 kb
HTTk k5] 87. 14% [ FEAEIAAFE UG i 5242
TR LA TSR AR I TR A AN [R) R B A s/, LA
S B R R A, N 28T B AR AR AR X R TR
M358 00, AR AR A 23 B0 % 458 900 R 5 i) 119 ik %6 T LA
B, NE SR AR s i R B

FE 1990 — 1999 4 Sz AR b X 128 Yt A8 52 Wi 58 9K
BN, 35 B R 2 T AL A K AR R A S R
FE A B) % AR 2 R s T R 5, GRS i, )
B2 H A FENT , R4 T BEWT i, K3 & K s>,
RS BOZN BEA AR R TR IR AR LY BT
BRI, A , AT AR AR A AR,
PN S K R FF 1) DTk A T4 v, 36 3
12010 - 2015 4F iy N3 Sl TE T L A% A2 £k
SEMA Y TTRR 255K B 98. 32% |, p it AT LA 4 bR % e Bt
NI Bl B0 ] AR s ) A

4 &g

(1) T8 L Bk e Ae i 2 T Bk ¥, H 2002
AELLHTTE T b 3 R K RIS i B AR AR DO 3 kT —

20,2002 4E LS BTN ZETE Sl e i A, B K X AR
AR B DTRR IR D o T i AR PR AR ALK, B
FAEREIK 7 730. 01 mm, Fe/MEREAK R 356. 50 mm,
e RAERE AR SR e/ IMERFIK 1Y 2. 05 A, e KAFAR T
48.32 x10° m* , f/MERF R 0. 84 x 10° m’ | it K AR
R/ MERRIR Y 58. 12 £, FAk Bk , KGRI
2o A AN A

(2) 3 1 W R Rk & Mann - Kendall K555,
AASTE T b AR U 98 A2 5O 1970, 1987 1990 I
1993 4 ARG 978 i A5 FITE T _E I nY BE DT o 1961
- 1969 4F, £ 1961 - 2015 4F[a], A1 ) X428 i
AL SR iR 48. 03 mm, A AR A28 It AR b5
18R 6.86 mm, A\ 75 Bl X A% AT R 1 52 ) i bb A
AR R AR e i 2K T A%, 7E 1990 - 1999
A TE T A 2 T 5 R AR, S BOE )L i
b DX A AU A A 45 A A2 Ak 6T AT AR T AR Ak
MY DTHRIG I . I SE A N ZEIE Bl X AR Ut A% 52 il B dob 34
71,2010 —2015 48] A 236 3l % 42 3 52 1 1Y) o3 ik %
5%98.32% ,

(3) NGB 2 R EOB LU AR i iy 32 22
SRR, S A AR A BRI, KR TR i Ak £
PRI Tt 552 N0 Bl i A2 A8 A i R BB =
Jo SRR TR DN R E KR 0 £ BE A, ) TR T I
BOKGERAE PG AT 6, @ a5 8 R L IR K
AR T S B 1) 1 R ORI B, SEEIR R K AR I
G315 AT AR AR

SE k-
(1] 2758, 5k 0, G, 5. ASARPRIE T ki 2% gt 7



42 K BRSOk R AR R

2019 4¢

FEHERELT]. K BEIR 5K TR 74 ,2016,27(3) <11 - 17.

[2] REN Lei,XUE Lianging,LIU Yuanhong,et al. Study on varia-
tions in climatic variables and their influence on runoff in the
Manas River Basin,China[ J]. Water,2017,9(4) ,258.

[3] GUO Danlu, WESTRA S, MAIER H R. Impact of evapo-
transpiration process representation on runoff projections
from conceptual rainfall — runoff models [ J]. Water Re-
sources Research,2017,53(1) :435 —454.

[4] JIANG Rengui, XIE Jiancang, HE Hailong, et al. Use of
four drought indices for evaluating drought characteristics
under climate change in Shaanxi,China; 1951 -2012[J].
Natural Hazards,2015,75(3) :2885 —2903.

[S] sk R XA, T LT, 4. B T AR AL e K 48 B B
ARERE T FARRIE BT[] A SRR E 4Rk, 2015, 24
(5).119 - 128.

[6] HAO Xingming, CHEN Yaning, XU Changchun, et al. Im-
pacts of climate change and human activities on the surface
runoff in the Tarim River Basin over the last fifty Years[ J].
Water Resources Management ,2008,22(9) ;1159 —1171.

(7] 2ZNer, B8 28, IR XK SCR R B R AR 4 K B B
P[] KBTI 7K TARE 41 ,2017,28(3) 98 — 104.

(8] 2 sk, e, WA, %, IF 50 AFRKRE Mo X B K i 25
AAERHIELT]. KBRS 7K TAR 2 41¢,2017,28 (1) : 14 -
19 +25.

(9] F#5 &, Mt 200, 48 DUT_ LI AR e 35 S 4

AESPHEL) . AR 7K TRE41,2016,27(6) 113 - 19.

[10] DONG Wen, CUI Baoshan, LIU Zhihui, et al. Relative
effects of human activities and climate change on the river
runoff in an arid basin in northwest China[ J|]. Hydrologi-
cal Processes,2014,28(18) :4854 —4864.

[11] SRBEFS HEZH AL BRIEIR , 2. AL AT 2 0 1E
TP AR R BN [T ], PEAEARARBH 2 4l
( BARBL#R) ,2007,35(2) 153 -159.

[12] FEREK, K KUK, 5. UG B3 )1
PN A E BT L) ). P EZKA),2008(2) -5 - 58.

[13] F M, TR, A, 4. S 5 RV L K B AR (o st
PHILI]. R kRl ,2013,43(7) « 1207 - 1219.

[14] X085, 5K 58, Bk &, 5. AR ARSI shixd
Mo FK S AR R TS ()] M ER 2 4, 2016, 71
(11). 1875 - 1885.

[15] BRIk F S, m MG, 4. WURPUN L Ty i 8 K AE
K SCR G TN T b R TR R TR ) ] sk 3, 2010,
30(4) .47 -51.

[16] HHAE, A, B 55,45, KITIHIX 1956 2000 442
AR [T ], K27 3R )R, 2007 ,18 (1) 29 - 33.

[17] i Pk, ZEbf, s, 4. s e b 5 A3k
TSR A [ T]. K B AR HF7 0, 2018,32(2) -
264 —269.

(18] F W, 275, a0, 55 1T At AR Ui 28 AL R AR
WEFELT]. KB 5K TR B ,2018,29(6) :88 - 93.

R e e e e e e = e e e ) == U=a U

(L% 36 )

(127 % 70, BEmeAs. R M4k s 3 1 bR B R MR S
BT ()], T g ST F R 22 B 24 4, 2017, 17
(1):20 -24.

[13] TaEE, 7 (L, B4R, FETIEEm I & A3 M v
SR HEZKHEK,2009,25(14) :6 -9 +16.

[14] AR, o424 R R, 45, AU AU HL XA [R) 3 1 5 7R
R T 5 ) pE R AR [T ], K AR R R,
2015,35(2) ;121 - 124.

(157 Ihajbalt, iE 5 5, slopri, 2. AR T ML
ER IS A e ) 0 DR AR N A BT (0] R B4 K HEK
2014,30(3) ;101 - 105.

[16] skiesy, L. F ML AR TG Y il 542 H bt
THEEE R B T ()], AIEER# S HAR, 2017, 40
(2):113 - 117.

(17] LN, EFEE R B, 55, R BT [ 4% %t /) X R
KRR E ik sk ge [ J]. o E gk HEK ,2017,33
(5):134 - 138.

(18] Tk, Exll,m 5,5, L& (LID) i) TR
FHBCR[T]. R 550K ,2012,35(10) :99 - 103.

[19] Field R. BMP technology in urban watersheds[ M]. Ameri-
can; American Society of Civil Engineers,2006,1 —314.

[20] ZefRar, 4 10, i %, 5. AF ARG BT OGS HL
LG ]. 4K K ,2004,30(9) 41 - 46.

[21] W, 5 8,2 L5 T MG e e pR A i il o
FIRBISELT ], PR 545 R, 2015,40(10) :59 —62.

[22] JEEBURA. Tl 2R GE 0T W /K A% Uit P 9 FH g 52 36
WFELD]. Kt RHER:,2010.

(23] ¥, sk H Rk, 2 RN B sty LK o3 A B e
AELT). WA ,2008,19(2) :363 —368.

[24] 5k Ji, 4 (h, 22 ar, 55, A TR E T ML
LRIl ]. T EZ7KHEK 2008 ,24(20) (35 - 39.

[25] MoKAR, X 21, dOHE. RTI4TN T M SR R
IKEBRCRLT]. PR R4 ,2001,6(6) :53 - 58.

[26] f# W1, FErm 25, bsts by = 28 g e it H R M4 b
R 7K 42 2 B ) SAZ R AF T[], K R 35l 4,
2013,33(2) ;144 - 146 + 150.

[27] #2745 B, R A R NIt X 3l B AR i 75
DERIHIRAONEL T ], Hh FEIERSER}2,2009,29(6) 611 ~616.



