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Ecological base flow determination and early warning scheme of the Datong River
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Abstract: Safeguarding the ecological base flow is the basic requirement of maintaining the ecological
health and functions of rivers. Based on the long series runoff data of Qingshizui, Tiantang, Liancheng
and Xiangtang stations in the Datong River Basin, the base flow proportion method, Tennant method, the
multi-year average of the driest monthly average flow method, 90th percentile method and 7Q10 method
were combined to calculate the ecological base flow of the Datong River Basin. Meanwhile, the early
warning scheme and flow control indicators were investigated accordingly. The results show that the calcu-
lation results of base flow proportion method is more comprehensive and reasonable, and can reflect the
ecological base flow of the basin in each interannual period. According to the calculation, the range of
ecological base flow in the Datong River Basin is determined to be 11% —35% of the annual average
flow, and the ecological base flow of Qingshizui, Tiantang, Liancheng and Xiangtang stations is 5.57 —
17.73, 8.68 —27.61, 9.08 —28.88 and 9.39 —29.89 m’/s, respectively. Furthermore, the assurance
degree of annual base flow obtained from the guarantee degree analysis reaches 90% . Then, according to
the determined ecological base flow, the ecological early warning is categorized into three levels of blue
warning, orange warning and red warning, based on which the early warning scheme is formulated to im-
prove the reliability and accuracy of flow monitoring and optimize reservoir scheduling in the meantime.
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90% PR IUFZ%L 2.50 3.95 13.70 17.37 14.35 17.39 14.70 17.21
7010 3= 0.10 0.20 16.10 7.73 14.00 16.97 10.20 11.94

H1% 9 AT LU th, BRI L Rk T8 A A AR 2
TIE LR T ARSI IR R TR AR, O B AT
/2 Tennant V5 RHEFFIUEE , 0T 2 17 4% 4F R HIRH 7K
SO, P AR FIEER LU BIE T3 AR A e L

BB ;90 % PRAEARIE A 7Q10 FE AT S /N, /)
T Tennant JEHERAATIE R R BR, B LU 5845

FUE TR aE e 2K Bim G, O 1 AR E ]
AT LAZE R T8 A SEAE SRS 25T RE , RAIE
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KB RGIARYREIE H 1217, JF7% I Tennant 744k
ARV VR A 285t a3 T A e A Tl s kA=
A AR R Z AP YRR 1% ~35% 41
I T AWl TR R il | 4B S R B R A A A I
WA 5.57 ~17.73 m’/s.8.68 ~27.61 m’/s.9.08 ~
28.88 m’/s.9.39 ~29.890 m’/s,

TEIAS 7K Sk 1 LR K AR 75 A W 3l e I
JKAF: 1989 4F SF-7K AR 1990 4F Al ZK AR 2001 4F 5 K4
S BEHEIKAT 2003 4F - 7K AR 2020 4 A 7K AR 1991
AF EE O HCF K AR 2003 AF P KA 2020 AF Al
JKAFE 1991 4 5 =24 i 6 R 7K AR 2003 4 P 7K AR
2019 4F MK AR 2015 4F 4% 1R B 1Y 45 K SOk 2
A TR AR A Y R B B B S PR AR A R A
AR, 4 0 &K SOl AR R R E Y & T
90% , it B T i 2 i AR A R O A B
3.7 EBWMEARBE

R 38 T 7 Sl K 9% AR A DL S TR R A A
DRI A e 55, 45 5 HU 0 20 58, %
EE R VT A A5 U A R W R RN 1 €5 T
L WA PUEACTR AR AU RO R AR
AR IRWTTH A AT A A R (2 R R TRR
A 2L A HUE A QW A AU B A2 BIER , 75 2R
oA Al HA i it e At 2 S R AR . MR
it KA AR K RS0 BT A B ¢ T ER & 2019
AP EE T A AU A (KR ) DR St 48 2 il S
SEA K AR BR 0 3E ) T 4% A g T 1 (A
WX AR S HARE R 120% S i (0 10 55
s ST BARIERY 100% 1 (6 il 4 9% s A 25
T HARE ) 80% M2l &S, 45A Kl
I AT WE R A | FE SRS AL 4 SRS R K
BOKAG LA SR ST 43 A T O, il 2 2% 7K 3k A= 2%
i P SIS ] 1 T, AN ] 0 A ) % K Sk
T fe A R bR AN R 10 FR

> VR T 9 A B € T I, N % UG T K
HH PR I KRR Sl I T R LA R R T R O, NP
B T T DA BBOK DT K o b v R
DU, AT i (R e O TR 3 P AN Pl /N 5 >4 o B £, i
iF, WA K R T i e, a0 BROK % s W T
T AN PRSI DI A BT 2 BT TR
Jo7 R/ TG P EROK B DR 21 €8 T DR B O Rk A2
WA SIS AR AR . A A W I R G AL
R R TR i v T A A N ) T S AR 4 [ B
PeAl T IK FEE EE , AT L) R I 52 A 25 MR 4E P
AT B R

R0 KBTI 4 MAXEREREIRHIER m'/s

. A e Ee FAR )
VS L ' E: | B N
DILE ﬁﬁ% ﬂi% ﬂﬁ%
) Fokdl  17.72  21.26 17.72 14.18
HA Y
A 5.57 6.68 5.57  4.46
. Fokd  27.61  33.13  27.61 22.09
PN
KW 8.68  10.42 8.68 6.94
. FkHE  28.88 34.66 28.88 23.10
T Ik
Aik® 9.08  10.90  9.08 7.26
s ok 29.89 35.87 29.89 23.91]
Eauh
A 7K 3 9.39 11.27 9.39 7.51
4 i ©

WFFEEE R R, 18 FHEE U L ki A= 25
Uit L LF AT LR ot A % 335 6 A 4
R e S B T e AN E ' 46 o
AT P TR A 4518 — 2, R R AR I L A
TR AR SR A BOR S Y. —BaA o, i
AR SFERKR TIEH A A 10% I, T iE 7K AR 25 K&
A il A A S A S P TR A SOR R
O AG A A A5 FE 0 o5 24P 43t i A L B3
YRT 10% , fF 53X — 4518, 7350, AT A
I U A 2 S A A U O, G P
FORIE AT i K HL ol o A B2 T 3 K P
IR BT LR T RAIE R K L 1 E R s AT, T
AR T L

BEE RS AT R R, A KSR R
WG RORM LRSS &, ARAEE S AN TSR
B R GERIWTFETT 1) E A8 DA Xob A 25 )3 I A
BRFIK SCRERY A 07 T i H A PR T AR
T RIS IRAFAE A AL 0007 T, O et DA
BT RS :

() RAREED . AGIBRESR
G I HOR AT 2% | 3 AR AR AL AN ST 31 14 B2
AW, 5 5E H ph b Sh A5 A Ak ul s A e i A
T15 AR 25 R G e AT e 28 1 IR SCAE A B i
PR SRR R GG IR T 2k . T e
HIHEZ ESE IR S A28 X ICANTIBI Y SR S
AR BB, TEFR bRt B SR S5 05 T R N
M B AT B — DR SRS R

(2) AR fh ekt AW R ARITH
TR A — R R e, W05 RS A B & T L
B2, FOEH T A SR EA R X . % B3 A
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YRR BELE A [R] I Bk 8 EL AR R [, T LR
FHMCRUAR 84 O 2 AR 7 X850, 0 A B 75
TR R W) 2 R S8 Bk D S TR T A 2
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RGe DT 0 R R, X X B T AR T S
E: 5 N A O L s @i s R R i
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(3) A ST W A oAb, AR ST 1
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e N Bh % A A5 BRI 1T B A 0 TR il
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1y TS K SCHI A= S T 7 %%
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m’ /s, K7k 59 9. 08 m’/s; SEat ik F /K] 29. 89 m’/s,
Fi7Kk3919.39 m*/s. P dAE - 2448 3 e 249 AT LA AL
AR, AESHE SRR EEI A i
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