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Abstract; Climate changes and human activities combine to cause hydrological alterations, exerting tremendous influences
on water conditions of the regional ecological environment. The increasing water use and deficiency of awareness of the
ecological water have contributed to the shortage of ecological flow in the Yellow River basin. Thus, hydrological alterations
should be taken into account in the estimation of the ecological instream flow. In this study, the ¢ test and the Mann-
Whitney U test are applied to analyze the ecological instream flow based on the monthly streamflow data extracted from the 7
hydrological stations along the main stem of the Yellow River basin. To assure the reliability of the change pointed detected
in this study, the changing point is believed to be reliable only when the results of these two testing methods are in good
agreement. Since a time series may have several change points, successive hypothesis test is used to identify all possible
change points. In addition, possible causes behind the hydrological alterations are also discussed based on the publications.
The changing points obtained are in good line with the time when the construction of the dams was done and also when other
anthropogenic factors exert influences on the hydrological processes. After the detection of the change points, the ecological
flow is defined as the streamflow with the maximum possibilities before the first change point. Tt is true that the ecological
flows in various months are different in that the probability distributions of the streamflow components in different months are
not the same. Therefore, the ecological flow should be considered at the monthly scale. The Pearson III, the general
extreme value (GEV) , the log normal (LOGN) , and the Wakeby distributions are used to analyze the probability behaviors

of the streamflow series and the parameters of the probability distributions are estimated with the L-moment technique. The
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probability distribution function with the highest goodness-of-fit after the Kolomogorov-Smirnov (KS) test will be accepted to
evaluate the ecological flow. The results indicate that; (1) the ecological streamflow evaluated in this study based on the
monthly instream flow data is reasonably right based on comparison with the results by the Tennant method, the minimum
monthly average flow method, and the monthly frequency calculation method; (2) the streamflow greatly decreased after the
change points due to climate change and anthropogenic activities; (3) the frequencies that the fluvial streamflow satisfies
the ecological water requirements are decreasing; (4 ) the intensifying human activities such as human withdrawal of
freshwater from the upper to the lower Yellow River basin are the major causes behind the decreasing water quantity; (5)
the frequencies that the monthly streamflow satisfies the ecological water after the hydrological alteration should be kept at
the same level as that before the hydrological alteration. Due to the climate changes and the booming development of the
socio-economy , significantly enhancing water usage is observed, and it is particularly true in the lower Yellow River basin.
In this sense, it is almost impossible for the fluvial streamflow to satisfy the water demand of the ecosystem for each month.
On the other hand, the local ecosystem has acclimatized itself to the hydrological condition after the hydrological alterations.
Thus, it could be feasible to keep the possibility that the fluvial streamflow may satisfy the water requirements of the
ecological system at the same level as that before the hydrological variation. The results of this study could be of scientific

and practical merits in terms of basin-scale water resources management.
Key Words: ecological flow; hydrological alterations; the ¢ test; the Mann-Whitney U test; the Yellow River
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AR BT IR 9L 7 A K SR T A5 A B AR I | BE 51 1949—2005 4F, 55 Ah
A LA K SO M 1958 (1956 ,1967 ) —2005 4F, 428 i £ 4 H 15 Tol K 1) 22 51 23 17K SCAR S8 S8 BERHR 4t
XA S BRI (R Sl A SCHE bR AR S 3 Al R A A (R OC R 855 0.85 D), DABA LR 3 31 1Y) 56 B Pk il
BB, KSR S A2 BN SR AR AL SE IS S, Sy T A3 AR R 0 A8 S s B B AR SO R T BT
B ZOKA T AR BIAE SO, 43 BTk SCAR S0l BERs2 R 2, E2OKA TRIEAIE B R 1,

F1 FEAFIRFEMAES

Table 1 Detailed information of the primary dam project

s TN G B[R] 56 TH (] Ay i

No. Dam Construct time Completion time Longitude Latitude
1 e 2E gk 1979 1986 100°55’ 36°07’
2 ZRGRIk 1988 1996 101°48’ 36°07"
3 PUPHS 1958 1974 103°20’ 35955’
4 TH ik 1958 1968 105°59’ 37053’
5 =k 1958 1960 111°22’ 34°49’
6 YN 1992 1997 112°30’ 34°53'

2 MRAZE

AR R E B EAE R AR IR, B TR A3, K OF I R A 5 AR 7
HFIAR S J5 B 7K SO 43 A A T 808 AR SC 2853 B 48 ST /K SO 91 A RESR 43 A A5 00, I 40 b 33303 3 7Y
AR,
2.1 JKIUERITRLHE

AR KSR HNAE ST T R 2, 27 RS T T RS A4S . Matthew 2510 X 2278 53 45 40 #r
TEEAT OB I FE TR Rh el DL b 5 PR AR S 5 0BT T vk B 1 SRR K 56 7 1 (Successive hypothesis test ) (7]
BB . SO ¢ AL I Mann-Whitney K361 1014 G2 BB KG 56 5006 - A7 7K SCAE 0007, R
PR PR TR EXZIE AT IE 2, AR S ¢ #BHE ¢ KIS TR Mann-Whitney A5 50754 560 048 S5, sl B AR S 05 25 5
TEPHAS I BN I, A8 5 H 728 e

W H NI PN AR5, AR, FIEsa 1 8 C,, ¢+ 18] Cyee €y + 1 B,
XFF B K S, AT R B 3 kG045 R 452 H, d548 H) HAR S 5048 H54s H B 7R S i g2s . AR DA
EEOL AR SO 2 A e s RN R (D) BRI, Rt Eh, TR L B G, ¢+ 1 B G
------ C,., + 18 n, MPEE DTN RG24 H, IR A XA TR0, 80 XA F PR
ARSI () BAHE ., TR ALENC,, C, +15]Cpee €, +1 8] n, ATFETFHN RIS T4
% Hy, TR 28 5, WM R 217 91 h R 1978 S 05 i F P S0 G i ks IkGSS 1 3 ¢, F
FE9 K s ah R4z 3z Hy  WIMBR R A AE 68 €, R gn g RAE24 Hy H )75 rh A8 5 s AT s PR 87 %+
JEAN T E R AR Sl anke s 1 B ¢, 78 K s RAE 4 1), HAR R AR ¢, IR AR SR C . EE
T IPAN R g 245 A 4s Hy H 57751 i AR S & AR 028 W0 A9 728 S SR 48 SR i 728 S i, kil 1 2 €, F
A K s RAB 4 Hy 8 5 50 C) AR R Ok ¢, FIES LB C,, ¢ + 1B Gy C,, +1%]
n, REEHAT AT ) PR it B e T A1 K — DR AR RS E R SRR EG SR L
BERUTE S W Y
2.2 PHENAERRETE

QUERIK SCFHNAEAEAE S 05 WIS P90 0 SR A A — B, A B — 3tk Boe AR REid Ny 174
SEHT K SCIRAS 28 S5 5 A7k S AR RE e S i AR 28, i USSR T8 N AR S I, 2% TR S5 R
KA
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BRI ST INVAAFAEAL 5 58, TTAR K SCF 9 SR G A — B, B —Bobe . YA 8 R 503 W izok SCIR
o THEIE N ARG, F A RIK ST,

WKHEIASE R F SFHEOC R AR A RGN E A I R R 45 H A IR e KA H it 2ok
WA B KA AP AR S S AT IR S I E R o A pR AR, G T ST 91 Y S D REE 2 A AT bR
B, AR A RO RIS T 1A AR DL A . P-TIL 43 A 76 3% A /K SO AR 20 02 0 1, S e SR T )
YRR A AT K SO Mares 252 ffi [l GEV X} Danube WidE4 72047, Park %5232 JH] Wakeby 73+
A7 X Y I B TR S B K AT 30T o AR 2 0 B T R 2 PIER S0A1 pR R, SRS R T BE A e e B A
ROPATRREL, Zhang %7 ke EVI FIFEL P- T 404 , SR J5 2647 D0 B AG 56 e B S 0 ME 38 o0 A pRAR, ik A 22
TERRH FHALAME SR 40 A eRBOR AT IR 007 . P-T 53455 (3 Z) 7 UHRAE /346 (3 Z) )7 i B HE 431 (3
Z) XMEOERS3 1 (3 ) Ml Wakeby 434 (5 2 ) o iX SO 53 A pRTE K SO ST 22 . A3
AT, RIS e KA P B i, R I 4 AR50 A e P-4 A1 (3 ) T OB 431 (3
%) SHBUERSIM (3 2) Fl Wakeby 4345 (5 2) o AL LD 7280011, 805 18 7 Kolmogorov-
Smirnov(K-S) Jrik M Ge it D #AT LG LER S, 75200, (I HZIE Hifhi 1T Wakeby 431 24k, A 7]
RETCIE Ak 1T Wakeby 2341, WAL AT SCB RAEI0 A1 (3 Z) 1% 53 A1 HE 38 J3E R BSOS B BR8N 3 5 5R 2
B,

B AR G A SRR 50 A PRERS , ARHIE AFRT 0L 9 4BE 238 43 A R, SR RS a5 KA P 240t R AR A
g
3 KXERSMER

ASCREA 5T T5 2R ¢ K460 1 Mann-Whitney U A5 59575, I8 H T 200 7 7K SCoG 9 H S0 vkt
b A3 MR A 7 AN K SO 5 A K SRR g5 RN 2 BTN

F2 EATRTANKLHANTEKANERSINER
Table 2 Hydrological alterations analyzing results of 7 hydrometric stations in Yellow River
¥l 45 Stations A5 551 Bt Subsequences
JEThZ 1956 4 1 H—2005 4% 5 H ,2005 4F 6 H—2005 412 H
1967 41 4 —1995 4 11 A ,1995 4 12 A—2000 4 3 H,2000 44 A—2000 4 11 H,2000 4£ 12 —2005 44 A,

=M 2005 4 5 H—2005 4 12 A

SSIEEL 1958 4 1 J1—1986 49 H,1986 4= 10 H—1996 44 H ,1996 45 H—2005 4 12 A

Jer] 1958 4E 1 H—1986 4E 9 H ,1986 4F 10 H—1988 4F 6 H ,1988 47 H—1996 49 H ,1996 4 10 H—2005 4F 12 A
A 1 1949 4E 1 H—1968 4 11 A,1968 4F 12 H—1996 4£ 11 H ,1996 4F 12 H—2003 4 8 H ,2003 4£ 9 H—2005 4F 12 A
FhA 1949 4F 1 H—1968 4F 12 H,1969 4F 1 H—2003 4F- 8 H ,2003 4F 9 H—2005 4F 12 H

FiIHE 1949 4F 1 JJ—1968 4 12 J,1969 4F 1 J]—1983 4% 6 H ,1983 4F 7 §—2005 4 12 A

4 KXLRZHIEEDH

AT 40a ke, BT IR MR AE S R B RIAE AR TR, i ARKA BT R LT B 1960 4F:
Je , B0 b DX R R 2 A g, T L A S SR R AR e ] v R AL £ 38° LA L IX. | AR S R S AR
7E 1963 451 1998 AF- M [a] , BT Vi A4 75 S sF (0] Lo 8] o 3t 14728 S s ] 0277

FET 2l izl bRlA RIKR TR 32 KR TR A 2, 3 22 b 32 S A AR A ) | A8 A REAIE 1
WA, BT Z AR R T 2005 4R R AR S (0 FAR S A TP 90 )5 b, R, P15 AR S o500 H BT fiE 2
W T8 5 U T A R R B

=Nl LU REAE 1993 4F 4 H 28 HIFMRBER I, 1996 4FIK F 2w HEEA S T ,12 H 26 H
IKPETFIE K 55— kAR S R AT R Sk R0 2 08k g 5% mi B0 ARG HE R, 20 42 90 4EAR
Bt NG SN, A2 S O SN AE 2k o R UL 22 Nl g 2K SO S T 2252 N RG]

S PRUE R K R AR A2 I K Sk & 0 R B, p T A e R BE g0, XA T R S
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R WO K SO A S8R K SRR, 2R TR T 1976 422 A 25 H JFUA i T, 1979 4F
12 729 H#JL,1986 4F 10 F 15 H FWE K, 1986 4F 10 A KA H WA S . 22Kk 1996 47 2114 55
HIEASET 12 A 26 HKZETFWEK, 55 kA FARZEARGL, KCE S FEREFRE ARG, kI
S K ST A A5 S B R Sk 3 5 A B

AEbE sl 1998 AFBETAl M UFMTL™ B, 2003 4R 2RAR R OR K N 50 4E st B AR H B T A LY
BRI, XK IK A 1968 4F 10 H Az G , 228 73k A B /INL T 7K B2 AR P9 43 Bl 72 4 DT 7K 208
o GO, TR E ST 1957 24 H, 1960 4F 9 H MRIIEARF I RE K E 1962 4E3 H  RH“E&
IKEEVE 38 Y DX A KA AR R IR AR, 1965—1968 4F XX A1 92t 1 48 — ket i 5 LA R FE IX 2 ol AR
B SRy v 3K A B ] 5 5 — R AR SRR T AR REAE 1996 AR E R H A E T.,12 A 26 HK
FERE K, 55 WK SR —5, 2003 45 AR B0 T 500 BGR, SAIE 1 B2, i b A B
J&,2003 ,2004 2005 4F# A R AR EAS RGN, #2003 4F A K SO S AR B A AR Ak ) 45 R
PN SRRk 47 1 A5 A el AR R

ATLAE H, A6 S K SCRELE ImAR A, el & 7K A TR 5 KR8 B R KR O, i 25 b 32 >4
LR R WA SCIR B, TSI AE S R G, FilIX AN O £ @5 & B H, T A /K8 K, B b Bk
FIsEIA A5 T K SO B LG B 2% . XTI $R B LA A8 5 . AT g2 e LAl A SRk AR5
S5 R, A v RESE I SRR AR 56 1 B — BB R fE 5 I A A« AR AG 0 A0 53 i AR o i, AR B0 45 SR ] (5
g
5 AERNAESRETE

R A 5 1 A st 1) X6 TR 58 7K SRR B A T 40 B, BB 48 3 81 A 1 YR A8 S i ) PP 9 Bl G A S i o
THATE AR 25 000 S e A B A 0 0 A AR TSP 9 A ARE R 43 A1 R, AR SO B3 I 4 FPARER 4311 oF
BORATIRR 3T, 73002 . PHL-A0 A6 (3 Z) )7 MBS (3 Z) W BUER 5315 (3 ) Tl Wakeby 7341 (5
%), LI T 28U T, R H B KN 5% 1Y Kolmogorov-Smirnov ( K-S) /7 ik #4711 &
RS  SEREG T D f/NIMER A R, LIAERE 1], 3L 4 FRER o0 A0 sR B0 R 45 A 3 i i 1
K-S WEHER p Ageit Bk D gk 3,

®3 ET4MEERSAREMRIEROEAFHREN K-S EHBRE p MGt ERLKED

Table 3 K-S D statistic computed from every monthly instream flow series of Huayuankou stations for four candidate probability functions

A Heitit PIII 434 T SRR AR A POk i} Wakeby 4317
Month Statistics value PIII GEV LOGN Wakeby
1 P 0.6713 0.9559 0.2617 0. 9995
D 0. 1544 0.1075 0.2172 0.0741
2 p 0.9873 0.9854 0.9874 0.9790
D 0. 0939 0.0951 0.0938 0. 0987
3 p 0. 9685 0.9780 0.9751 0.9859
D 0.1032 0.0992 0. 1005 0.0948
4 P 0.9417 0.9517 0.9524 0.8677
D 0. 1115 0. 1087 0. 1085 0. 1264
5 p 0.9855 0.9793 0.9814 0.9931
D 0.0951 0. 0986 0.0974 0. 0889
6 p 0.9588 0.9630 0.9584 0.9838
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A Giitik P 4317 SR AR 53 A XHOES A1 Wakeby 43-1fi
Month Statistics value PITI CEV LOGN Wakeby
D 0. 1066 0.1052 0. 1067 0. 0961
7 P 0.8653 0.8107 0.8272 0. 9082
D 0.1268 0.1353 0.1328 0.1190
8 p 0. 9999 0.9999 0. 9999 0.9995
D 0. 0642 0.0618 0. 0645 0. 0744
9 p 0.9662 0. 9609 0.9590 0*
D 0.1041 0.1059 0. 1065 0.0864 *
10 p 0. 8036 0.8313 0.4393 0.9057
D 0.1363 0.1322 0.1862 0.1195
11 p 0.9798 0.9835 0. 9840 0. 9963
D 0. 1007 0. 0987 0. 0983 0. 0866
12 p 0. 8980 0.9305 0.9227 0.9959
D 0.1240 0.1170 0.1188 0.0874

5 T IR AR BRSSO ELFC T Wakeby 5 64 S S4CAM
Ko H Ay B e AR 53 A . Wakeby 4317, i H]

LA THER 1 9 A 315 P 51 ) Wakeby 73 A5 0007
SR, TCREAG T ) Wakeby 4341 288, fai 4k ) SCMA 2500 |

M (3 2) M BT R M s e £ |
VB, RAEEAT A TR, MR R 3
% 1500 |

{5 D W/ PIIL 5343, W 45 H A st o A I, 53931
TR AR B R R AR 2 H ARSI (B 1) . 1000
LR S TS, MR S R A1 B 500
T, AEATEEA /N TSRS A

> N N =} T 0 ; ; ‘ : ‘ : ; ; ‘ ‘ ‘
RAEASTOREO R, 225G, AP ui b, B 1 2 3 4 5 6 7 8 9 1011 12
3 S2e =t e 1 e N Month
TR P 2 0 ) 2/ T AR S, AR A KN O
AL 1 ZEO&AESRE

% JEH ) J:ji‘{z‘ﬁ“%: %ﬁljj g_ H ﬁj\*% %%‘: E%j( ALI\ H Fig.1 The ecological flow of Huayuankou station

SRR AR T A AR AR (R 4) .
6 SHMAESTEKTEERILR

KA SCEE AN Tennant 7452 B/ SR RS A AR IR Y AT R, X B AR AR BT
BRI AT K S A= 2575 K 50515 o Tennant 2 LA ZSAFF-42 i 5 O FEAt, TR AR TR 3fe b AH W 900 59 7
o3 B AR R R A (L. Tennant 35 FF A AR-P- 29305 O AR 26 4F T ORRTE O T BYAFE-F i, T
R Z BT 7 R SCHH A SCHORHR BEAY K GEORE, JCIk I IR X 0 i B RARAR A i, PR ISR ] 2005 4F BT 7K
BN EGETHI RIME I 1956—2000 AFHE |, 1AM LS REA K SCol A 22 Skl el ] AER
M AIHEE, U Tennant 32 HAETHR DL 1 5 s AT K, di/N A 230 51 B LR fe /s H P2 52l A2 R
Y AR A T A S A R SR K SR SR AR ORI i A 25 R G i Fu VP Y e /NI
o BHAPERIAE X AT RER A H AR RSVHEA TR AR A R AR 0 R S SRR E SRS
AR RE Al ) LR A BT XK SRR R oK 55 JEAR R PR IR SR AF T B9 H AR e A o 1 B A AR i
SR AR SCA A0 T 90 5 ) AR i A il 3 R 43 A1 R, S [R) 25 3 0 PRIE R e A AN [ L, 2
WA A HAR SR PR UER R 50% , A SCR U TR, ISR RAR R A S RS
T RE G A, THEAER MK S,
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®4 EATRTAXBERTENESTE (m'/s)

Table 4 Ecological instream flow of 7 hydrometric stations in Yellow River

VEED

Month IEPEEA =2 KiE el Vg i FilHE

1 131.86 663.44 197.01 463.72 587.54 469. 61 395.44

2 150.16 662.37 432.12 692.26 556.00 570.74 446.39

3 197.91 460.58 419.93 802.74 49449 846.77 828.89

4 335.17 747.87 626.25 809.59 986.29 728.61 513.81

5 419.31 1129.15 184.81 445.54 815.02 544.39 729.44

6 448. 88 1114.63 472.10 121.70 583.21 813.89 721.13

7 901.79 1088. 69 579.09 733.78 1656. 82 1184.93 2011.07

8 905. 00 912.21 523.17 792. 40 3127.88 2889. 81 3970. 85

9 696.95 714.64 462.10 498. 88 2603.51 2505. 69 2390.53

10 721.00 860.38 1742. 54 957.68 2448.68 2870. 44 3927.87

11 364.73 891.35 562.47 588.26 1931.00 1391. 11 1374.98

12 193.59 725.56 299.00 366. 82 615.89 561.82 672.35

RS SHMESRETETELE/ (m/s)
Table 5 Compare with other ecological streamflow calculating methods

v AR Tennant 554 HEi/j\H T EL &R BETRL

Stations Ecological streamflow Tennant Minimum monthly Munthl}i frequency

average flow method calculation method
IINER 455.53 A 155.84 584.68
22 830.91 e fE 449.35 860. 68
DSEE 541.72 fE 194.74 595. 67
Jeil 606. 11 YES 299.81 704.29
A6k 1367.19 LS 396.17 1113.09
i 1281.48 Tkt 296. 19 962.53
Filig 1498. 56 efE 189.18 871.82

ARG LIRS Tennant FAH G, ARSCHH A A S E A T HRAESE R, (005 R, A B mEE N
A S T R T P i, 1T Tennant 34515 A9 2 AR AR I NOIZE B K . AR S0 AT R A5 KA H S 34930
i /N R 5 /N A X — RS SR SO 25 R e/ P T i R A R
BK, %A R AR B AN F AR T A S T R, AR UE R A e R B R g — , AR SR SR
58 BRI EE S RAR Y . AR SO TR KA A Y A A A EAT B R A
7 itig

WA R T4 TR A AR, A A2 W R AR TR KSR & T R AR AR TR AT B LA
FE A B AEBOR AR AR A TR i AR B A AR RS A A TR R R AR ST KIS L (R 6) .

7 S A AR I Tl R R IR A AE 50% LA b BB LA S R 437, A8 ST PR IEA 50% DL E (A [a]
H -4 300 2 W Tl T P9 AR S TR K i, BE ORI T N AR S R G IEH T K

S, R R A AT R R (B Z AR R RO R A 6 A Aegit i AR RS 4 A
By AT AR ) AR S B B S AR S B T A R BV T 9 AR AR AR SR g AR S s
BE2 1969 4E 1 H—2005 4F 12 A , B 1969 4F 1 H—2005 4F 12 H [AfEEAS S5,

il 1, A e AR SR, RER S A TS I A R T AR A A, AR S O R R Nl
JE AR S TR A AR ] S, RO S 34 T e e e R LR AR TR AR IR e D T B S A A TR K T A
SRR, X 5GSBS BRI B T, B e T B BRI i
Wb Bl BRI B AT Tl ARl FH ARG AN 7] B 28 7] AN W %l KK R TR, 2] 32 3]
IKH) TARRBE A s, X8 A RIS Bl AR T K SCOIRIE . TIRARAE Y A & B /R JE 7 B 4 B3 5 30 Tl i
R R FRI /N | TR/ N SR A AR I 5 NSRRI T /K SCAHE I v A /K e 361 %, IR PR it A7 1T 22 42K
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i IFAERG MK X T 2 K SO R, A SEHIZKOR B SR R I, ZEAb K U BE 8 44 IR AR ZEHTIK
PRI, XL R FIL RS AR R KA AR A P AR A RBOK  38ib 1 iE
PR, [ RIS AR AR AT AL 2 FE A T2 2 il TRUBIAR S R B R T AR TR BT LA AR 28 K 255 1

KT S,

F6 BEATRBHRESRERBRIE %

Table 6 The frequency of monthly flows meeting ecology flows in Yellow River

il H 1 Month

Stations 1 2 3 4 5 6 7 8 9 10 11 12
JETZ A S 80 60 60 56 80 98 67 67 82 67 73 67

R )G N/A
=00 A5 SR 14 3 76 41 52 52 72 97 97 66 36 14
55 0 0 20 20 10 0 10 20 50 50 10 0
DS EE A5 SR 97 52 97 52 97 34 69 93 96 32 61 86
5 IE 100 53 100 26 47 11 21 63 74 0 15 70
Jerl =) 66 38 62 52 52 100 72 86 96 61 68 89
55 17 8 58 25 0 100 33 33 83 0 23 85
yidc]s| S ST 50 50 100 60 70 80 80 50 55 60 32 68
55 35 35 100 30 41 60 27 16 27 11 8 50
i 75 SR 55 40 55 90 85 60 95 60 55 40 65 70
5 E 49 24 35 41 51 22 46 14 27 11 14 41
FIl A5 S 45 60 55 95 60 60 55 25 60 15 70 65
55 62 27 14 22 16 19 3 0 24 5 16 19

8 H#Hit

(1) % K S S T T N AR 2SR K I TH R DT IR 2 AT Y . RSO TR AR Tennant % fe/M A
S A AE A AR AR AR SO 2 UG ERE A A SR ORE, B R MR R AL iR A SR
TSR A E PR B

(2) 285, H AR 1 2 AT T Y A 20 i AR B AR (RS 2K BR A1) o ol T e A B N2 35
gy, AL S Ja A S 2 D 2 1 A T A A 2 R R AR A S A

(3) NS B A 25 R GUKBUEAC R T BN, i) Il K SO S 55 ARG s s ARG,
S92 P Sk B S0 B B /K A TR L A8 e 4% H - R4 e i b, A 2 el JE A3l A

(4) BRPRAR S e AR S TR R SR SR ATAR Y . i TR A, 23R AN AR AR i A T R0
TEREGLY , TR UK A TREF B SR BEATE 55, BOR B4R 4 H AR 2L A A R A B, A AR C 4d
IO 178 S K SCARDE , iy AR S I AR 2 U B AR 3 U 2 5 7 S i A 2 R

References :

[ 1] Ziegler A D, Sheffield J, Maurer E P, Nijssen B, Wood E F, Lettenmaier D P. Detection of intensification in global- and continental-scale
hydrological cycles: temporal scale of evaluation. Journal of Climate, 2003, 16(3) ; 535-547.

[2] Zhang Q, Xu CY, Zhang Z X, Chen Y Q D. Changes of atmospheric water vapor budget in the Pearl River basin and possible implications for
hydrological cycle. Theoretical and Applied Climatology, 2010, 102(1/2) ; 185-195.
Xu Z X, Wang H, Dong Z C, Tang K W. Theories and Practices of River and Lake Ecological Water. Beijing: China Water Power Press, 2005.
Cui Y, Zhang Q, Chen X H, Jiang T. Advances in the theories and calculation methods of ecological water requirement. Journal Lake Sciences,
2010, 22(4) : 465-480.

[5] Wang X Q, Liu C M, Yang Z F. Research advance in ecological water demand and environmental water demand. Advances in Water Science,
2002, 13(4): 507-514.

[6] CuiBS, Yang Z F. The classification and case study on eco-environmental water requirement of wetland. Resources Science, 2003, 25(1) .
21-28.

[7] LiLJ, Zheng H X. Environmental and ecological water consumption of river systems in Haihe-Luanhe Basins. Acta Geographica Sinca, 2000, 55
(4) : 495-500.

[ 8] YanD H, Wang H, Wang F, Tang Y. Frame of research work on ecological water demand and key topics. Journal of Hydraulic Engineering,
2007, 38(3) : 267-273.

http ; //www. ecologica. cn



4834 A E = 314

[9]
[10]
(1]
[12]
[13]
[14]
[15]
[16]

[17]
[18]

[19]
[20]
[21]
[22]
[23]
[24]
[25]
[26]

[27]

[28]
[29]

[30]
[31]

(32]
[33]

[34]

Song L L, Lu G H, Liu L. Estimation of instream flow based on hydrological indexes. Journal of Hydraulic Engineering, 2006, 37 (11):
1336-1341.

Liu C M, Xia J. Water problems and hydrologic research in the Yellow River and the Huai and Hai River basins of China. Hydrological Processes,
2004, 18(12): 2197-2210.

Zhang Q, Xu CY, Yang T. Variability of water resource of the Yellow River basin of past 50 years, China. Water Resources Management, 2009 ,
23(6): 1157-1170.

Hao F Q, Huang J H, Gao C D, Wang X G, Zhang J J. Overview on study of eco-environmental water demand for main stream of Yellow River.
Water Resources and Hydropower Engineering, 2006, 37(2) : 60-63.

Wang X Q, Liu C M, Yang Z F. Method of resoloving lowest environmental water demands in river course ( I )
Circumstantiae, 2001, 21(5) ; 544-547.

Wang X Q, Yang Z F, Liu C M. Method of resoloving lowest environmental water demands in river course ( Il )
Circumstantiae, 2001, 21(5) ; 548-552.

Li J F, Zhang Q, Chen X H, Jiang T. Study of ecological instream flow in Yellow River, cosidering the hydrological change. Acta Geographica
Sinica, 2011, 66(1): 99-110.

Menne M J, Williams C N Jr. Detection of undocumented changepoints using multiple test statistics and composite reference series. Journal of
Climate, 2005, 18(20) : 4271-4286.

Hawkins DM. Point estimation of the parameters of piecewise regression models. Applied Statistics, 1976, 25(1): 51-57.

theory. Acta Scientiae

application. Acta Scientiae

Bridge P D, Sawilowsky S S. Increasing physicians’ awareness of the impact of statistics on research outcomes: comparative power of the ¢-test and
wilcoxon rank-sum test in small samples applied research. Journal of Clinical Epidemiology, 1999, 52(3) . 229-235.

Seigel S. Nonparametric Statistics for the Behavioral Sciences. New York: McGraw-Hill Book Company, 1956.

IH (Institute of Hydrology). Flood Estimation Handbook. Wallingford: Institute of Hydrology, 1999.

Mares C, Mares I, Stanciu A. Extreme value analysis in the danube lower basin discharge time series in the twentieth century. Theoretical and
Applied Climatology, 2009, 95(3/4) : 223-233.

Park J S, Jung H S, Kim R S, Oh J H. Modelling summer extreme rainfall over the Korean peninsula using wakeby distribution. International
Journal of Climatology, 2001, 21(11) . 1371-1384.

Zhang L, Singh V P, Asce F. Bivariate flood frequency analysis using the copula method. Journal of Hydrologic Engineering, 2006, 11(2):
150-164.

Zhang Q, Jiang T, Chen Y D, Chen X H. Changing properties of hydrological extremes in south China: natural variations or human influences?
Hydrological Proecess, 2010, 24(11); 1421-1432.

Hosking J R M. L-Moments:; analysis and estimation of distributions using lineear combinations of order statistics. Journal of the Royal Statistical
Society, 1990, 52(1): 105-124.

Xu ZX, LiJ Y, Liu C M. Long-term trend analysis for major climate variables in the Yellow River Basin. Hydrological Processes, 2007, 21(14) .
1935-1948.

Liu Q, Yang Z I, Cui B S. Spatial and temporal variability of annual precipitation during 1961 —2006 in Yellow River Basin, China. Journal of
Hydrology, 2008, 361(3/4) : 330-338.

YRCC, http://www. yrce. gov. en/

Gou X H, Chen F H, Cook E, Jacoby G, Yang M X, Li J B. Streamflow variations of the Yellow River over the past 593 years in western China
reconstructed from tree rings. Water Resources Research, 2007, 43 . W06434, doi: 10. 1029/2006 WR005705.

XinHua Net, http://www. ha. xinhuanet. com.

Xie P, Chen G C, Li D, Zhu Y. Comprehensive diagnosis method of hydrologic time series change-point analysis. Water Resources and Power,
2005, 23(2) :11-14.

Tennant D L. Instream flow regimens for fish, wildlife, recreation, and related environmental resources. American Fisheries Society, 1976, 1.
6-10.

LiJ, XiaZ Q, Ma G H, Guo L. D. A new monthly frequency computation method for instream ecological now. Acta Ecologica Sinica, 2007, 27
(7):2916-2921.

Wang HJ, Yang Z S, Saito Y, Liu J P, Sun X X. Interannual and seasonal variation of the Huanghe ( Yellow River) water discharge over the past
50 years: connections to impacts from ENSO events and dams. Global and Planetary Change, 2006, 50(3/4) . 212-225.

S 3k

Bk, Tk, FEI, BETERE. B SBIAASTOKILS 5k Jba. H EUKRIKE AL, 2005.

FEEL, KOR, BRIBEZ:, VLW, AERTKINE SRR R, W0EE, 2010, 22(4) : 465-480.

TS, XEW, kg, AR KAETKEIT RS KRR, 2002, 7, 13(4) : 507-514.

R, R R R T K & R4 5B M. BEIRRL, 2003, 25(1) ¢ 21-28.

ZEWRUE LT AL, I AR R S A BT K . 2RI, 2000, 55(4) : 495-500.

FERAE TN TS, AL IREA ST KSR R SO Y A IR, K AR, 2007, 38(3) : 267-273.

KL% EEREAE, XK. KCSCIRBGEH E MR A AT K. KFIZER, 2006, 37(11) ; 1336-1341.

TRIRS, MEERNE, SRR, TRDh, skE%E. BT RAS SHETKEMREE. KRUKEFHEA, 2006, 37(2) : 60-63.
FHEEE, XNEM, kg, E B/ NREE R A T E vk SR ST (1) —— 8. BREERLE2EIR, 2001, 21(5) « 544-547.
TPGEE, Ak, XIE . /N BT T K 60 O ik SR AR GE (2) — . BRBERMFAFAR, 2001, 21(5) ; 548-552.
ZERIEE, TKoR, BRSZE, VLW, 5 IE/KSCAS SBT3 T8 AR S T KA SE . HFE2EdR, 2011, 66(1) : 99- 110.

W, BRI, 2218, KB, KOUE LRSI R LN THRSE. KEEEIRENSE, 2005, 23(2) : 11-14.

Z5E, HAM, D)2, SRR WRESERITENZ BRI E . ASSR, 2007, 27(7) : 2916-2921.

http ; //www. ecologica. cn



ACTA ECOLOGICA SINICA Vol. 31,No.17 September,2011( Semimonthly )
CONTENTS

.......................................................................................... REN Dachuan, CHEN Shang, XIA Tao, et al (4805)
Effect of Endophytic fungi on growth and photosynthetic characteristics of Achnatherum sibiricum «+««=+=r=voreearaeacacacacaraeieieieiece..
............................................................................................. JIA Tong, REN Anzhi, WANG Shuai, et al (4811)
Based on image processing technology estimatingleaves stomatal density of Populus euphratica and analysis of its ecological
SIGNIfiCANCE  +ovrressreerssssssee et JIAN Shengqi, ZHAO Chuanyan, ZHAO Yang, et al (4818)
Evaluation of the ecological instream flow in the Yellow River basin with hydrological alterations -+« ««+xtocorreeererrerecnererceeenne.
................................................................................. ZHANG Qiang, LI Jianfeng, CHEN Xiaohong, et al (4826)
The ecological effects of Suaeda salsa on repairing heavily degraded coastal saline-alkaline wetlands in the Yellow River Delta ---------
............................................................................................. GUAN Bo, YU Junbao, LU Zhaohua, et al (4835)
Toxicity risks to the closed tidal flat ecosysten of a PCBs waste savepoint at the coast of Zhejiang —+vcorverererrrrerseeremrcariiiennees
............................................................................................................... HE Shanying, CHEN Kunbai (4841)
Methane emission from a Carex-dominated wetland in Poyang Lake «+ecveeeereeeeees HU Qiwu, ZHU Lili, XING Ruixin, et al (4851)
The study on Ice-fish Resources in the Three Gorges Reservoir =«--resereeeereeeees SHAO Xiaoyang, LI Daofeng, TAN Lu,et al (4858)
Effects of acute cold stress onserum biochemical and immune parameters and liver HSP70 gene expression in GIFT strain of Nile
tilapia ( Oreochromis niloticus) ++++++++++ssssssssessssstesrenrettttiii LIU Bo, WANG Meiyao, XIE Jun, et al (4866)
Acute toxicityand effect of Cd** on life table demography of Brachionus angularis and Keratella valga «+---++++-+-++++reeereeremmseeeenennes
................................................................................................ XU Dandan, XI Yilong, MA Jie, et al (4874)
The association of BDNF gene polymorphisms with normal behavior traits in house-hold sika deer ( Cervus nippon ) «««««=+seseesseeeeeees
................................................................................................ LU Shenjin, YANG Yan, WEI Wanhong (4881)
Characteristics and controlling factors of photosynthesis in a maize ecosystem on the North China Plain +eseeeeeererreeesereeenereneaenee.
......................................................................................................... TONG Xiaojuan, LI Jun, LIU Du (4889)
The soil macrofaunal community structure under a long-term fertilization in wheat field — =+ocovorrereerrerenrerererireiieeeieeeeeee.
.................................................................................... GU Yanfang, ZHANG Li, DING Shengyan, et al (4900)
Effect of earthworms on the photosynthetic characteristics of wetland plants and their capacity to purify wastewater =+ -+« +=s=xreeereeeeees
.......................................................................................... XU Defu, LI Yingxue, WANG Ranghui, et al (4907)
Toxicity of three pesticides and their effects on carboxylesterase activity of Propsilocerus akamusi «+-«=v+=+=r===-e+ FANG Guofei (4914)
Reproductive behavior character and sexual tendency of the adult Zeuzera leuconotum Butler (Lepidoptera: Cossidae) «+e+eeeeseeeeseses
................................................................................. LIU Jinlong, ZONG Shixiang’ ZHANG Jintong, et al (4919)
Effects of herbicides stress on the population of alligator weed flea beetles, Agasicles hygrophila (Col. ; Chrysomelidae) and
corresponding strategies =torertecsrrossrereeatetititiitiitititiee. LIU Yufang, PENG Meifang, WANG Chengchao, et al (4928)
Patterns of fruit and seed production and ecological significance in desert species Eremosparton songoricum (FABACEAE) ceceeeceeee-
................................................................................. SHI Xiang, WANG Jiancheng, ZHANG Daoyuan, et al (4935)
Effect of different nitrogen supply on the temporal and spatial distribution and remobilization of canopy nitrogen in winter wheat
under limited irrigation condition «=ececserersesreseee e HAO Baozhen, JIANG Lina, FANG Baoting, et al (4941)
Plant architecture characteristics of Haloxylon ammodendron and Haloxylon persicum in Zhungar Basin =~ covreceorrerorerereneiniieieieene.
................................................................................. WANG Lijuan, SUN Dongyuan, ZHAO Chengyi, et al (4952)
Downscaling land surface temperature based on relationship between surface temperature and vegetation index — +eseseseresesereseeeeeeees
............................................................................................. NIE Jianliang, WU Jianjun, YANG Xi, et al (4961)
Differential characteristics of soil 3°N under varying vegetation in Karst areas «+resreessreessrssrii e,
.................................................................................... WANG Zhijun, LIANG Xuan, HE Qiufang, et al (4970)
Effect of nitrogen application rate on growth and leaf photosynthetic characteristics of Jatropha curcas L. seedlings — =coroeeereeeeeceeees
............................................................................................. YIN Li, HU Tingxing, LIU Yongan, et al (4977)
Seasonal variations in leaf C, N, and P stoichiometry of typical plants in the Yangou watershed in the loess hilly gully region -+«
................................................................................................ WANG Kaibo, SHANGGUAN Zhouping (4985)
Clonal integration enhances the ability to scavenge reactive oxygen species in root of Cynodon dactylon subjected to submergence +++-++
................................................................................................... LI Zhaojia’YU Jle s FAN Dayong s et al (4992)
Pattern oflow-covered sand-fixing woodland and its windbreak effect «--+-+------ YANG Wenbin, DONG Huilong, LU Qi, et al (5000)
Evaluation of soil and water conservation capacity of different forest types in Dongling Mountain «+-cceeeeeerrreseresseiesreneiiieieieene.
................................................................................................ MO Fei, LI Xuyong, HE Shuxia, et al (5009)
Changes in structural components and respiration rates of coarse woody debris at the initial decomposition stage for 11 temperate
tree Spt‘cies ........................................................................ ZHANG leln,WANG Chuankuan’ TANG Yan (5009)
Characteristics of nutrient cycling in first and second rotations of Chinese fir plantations +«+=c=sseeererrseereearrenereenenireeeeeeen..
....................................................................................... TIAN Dalun’SHEN Yan’ KANG Wenxing’ et al (5025)
The optimal design of a connected nature reserve network —«++=s+«=+ssseeessssmssnmmeniiitiii WANG Yicheng (5033)
Sub-areas compartmentalization of Changjiang Estuary based on the natural geographical characteristics «orsroroeerraeeraraeaearaeieeene.
....................................................................................... LIU Lusan, ZHENG Binghui, MENG Wei, et al (5042)
The environmental and economic influence of coal-electricity integration exploitation in the Xilingol League — =+vcerereeereeeereeeeeeeeeeees
................................................................................................ WU Dl, DAI Fangzhou’ YAN Yan’ et al (5055)
Review and Monograph
The influence of diversity changes of ecological conditions on the survival of honey bees +oteeeeeeeeerreseeieieiiiiiiiiiiiiiiiiiine.

Scientific Note

The spatio-temporal change in the secondary production of macrozoobenthos in the intertidal zone of Jiaozhou Bay +-+-c-erecerrerereeeeees
................................................................................. ZHANG Chongliang, XU Binduo, REN Yiping, et al (5071)

The studying system construction of wetland parks —+-++«+s+ssssseessrressesasienir i WANG Lilong, LU Lin (5081)

Ecological footprint analysis of a semi-arid grassland region facilitates assessment of its ecological carrying capacity: a case study

Of Xilinguole League ................................................... YANG Yan’ NIU Jianming’ ZHANG Qing,et al (5096)



2009 £ E AR S5 55K 200 E BT 10 ZHAF*
(5T 2010 4EHR CSTPCD B )

Hey Wi S Bk Hy W19 R [N
Order Journal Total citation Order Journal Impact factor
1 ERFER 11764 1 ERER 1.812
2 o A 524 9430 2 T A2 1.771
3 TP 2R 4384 3 N A A2 1.733
4 [iE|dib7 i 4177 4 G/ EA =S 1.553
5 HERFERE 4048 5 HERFERE 1.396
6 L7/l seE i SR 3362 6 [iiEdi:t7/E=22ir 0.986
T morooy IV 3327 7 s 0.894
8 MOLECULAR PLANT 1788 8 CELL RESEARCH 0.873
9 IKEE AWk 1773 9 FHP - 0.841
10 wR R 1667 10 YT 0.809

* (LEZAAR) 2009 AFERLO AN 1964 FRHEWTIHET B80S IR 11764 0, £EHER S 1; A
T 1812, £ EHERE 14,55 19 JmiELE 9 AR E A A AT ob BEDRG SRS

wEEHEME flais BiTéREE XIKE B %
4 & % Wk ACTA ECOLOGICA SINICA

(SHENGTAI XUEBAO)

CEATI 1981 453 7 B1F) (Semimonthly, Started in 1981)

{3l B17WH (2011 4F9 H) Vol.31 No.17 2011
% L= <E§%Tﬁ>gﬁiﬁﬁﬁ Edited by Editorial board of
Sk - JEHTGE DOULS 18 5 ACTA ECOLOGICA SINICA
Hﬂgﬂéﬁﬁ% :100085 Add 18, Shuangqing Street, Haidian , Beijing 100085 , China
HLi : (010)62941099 Tel ; (010)62941099

www. ecologica. cn .
. www. ecologica. cn
shengtaixuebao@ rcees. ac. cn

Bk N iq,cl‘lengtraixueba()@ rcees. ac. cn
* i E R AR S dltOl'-.ll‘l-c ie HLI\-IG Long—\-x/e-l ‘
oL 2L A upervise y ina Association for Science and Technology
P hE AR S d by China A for S d Technol
7O

cp R RS2 e A A PR BF ST 0 Sponsored by Ecological Society of China

Motk . b 50 E R K 18 & Research Center for Eco-environmental Sciences, CAS

M L 4w i . 100085 Add:18,Shuangqing Street, Haidian , Beijing 100085 , China
H R 4 & & I3 it Published by Science Press

Hihk . b AR IR ILHT 16 5 Add ;16 Donghuangchenggen North Street,

MR B A . 100717 Beijing 100717, China
En Rl Je s AUARER Printed by Beijing Bei Lin Printing House,
x 1T 4 4 & K i Beijing 100083 , China m R

Hitik . AR FEIAR AL 16 5 Distributed by Science Press 2 ——

EHKB[Q’?H&% :100717 Add 16 Donghuangchenggen North o

Eﬁﬁ'ﬁ 31(910>6;‘g34563 Street, Beijing 100717 , China N -

-mail ; journal @ cspg. net Tel: (01064034563 o —

iT W 4 Hi ) Ee "(‘1 , : @ oo . o =2
EsEIT HEERRE RS A WA JOUTETE ese. e N

HiE . L ET 399 {%%ﬁ Domestic All Local Post Offices in China 2 —

mgﬂéﬁﬁ%:loooélét Foreign China International Book Trading 3 =E
IT&2E o o Corporation H N
¥ A SRS 8013 5 Add:P. 0. Box 399 Beijing 100044, China o
ISSN 1000-0933 - N — —
N 1AM O ERSIRFFEIT EN#E RS 82-7 E5&ITHS M670 E M 70.00 T

CN 11-2031/Q



	1.pdf
	2.pdf
	stxb201007301107.pdf
	4.pdf
	5.pdf

