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Fig. 1 Comparison of natural and measured runoff and

attenuation intensity of Sandaohezi section for many years
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Fig. 2 Comparison of natural and measured runoff and

attenuation intensity of Guojiatun section for many years
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Fig. 3 The monthly ecological base flow diagram of the 7

hydrological methods at the Sandaohezi section
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Fig. 4 Comparison of monthly average flow and ecological base

flow in Sandaohezi section for many years
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Fig. 5 The monthly ecological base flow diagram of the 7

hydrological methods at the Guojiatun section
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Tab. 3 Monthly ecological base flow table of Guojiatun section

ﬁ{ﬁ:mx/s

Ay 1 2 3 4 5

6 7 8 9 10 11 12

HESSEE 0.78 0. 83 1. 66 5. 66 2.65

3.28 4. 20 3.29 2.12 1.72 1.47 1.03
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Fig. 6 Comparison of monthly average flow and ecological

base flow in Guojiatun section for many years

3.2 AXARRIERSH
Xob = 3 TR SR A T 44 12 A A R4
IR R % B0 (3) T8 . 18 25 5

L T AN = I 37 AR AR A A A AR IR
e AR LR 438 5 T 7,

D,:%xmo% (1<i<12) (3)

AP D NS i A A S SR AR s T o 37 4F
[IEF @ A H il R AR ST A 86 T, 9 37 4F
EIEPRRIERGPER i &

ot = TE ] U 1 5 DU 1 A 25 R AT A
BB 1AM AR A S T A PRIE R I TE 8904 A
Fo WABAEEE 1R 2 A SRR ORI 5 AR X
Pl IR 1 R 2 Ak 2 S HAE 1 Bl &%
UK H B Wi sl AR i AR R O

SR WL MR 2 19 AR S R AT R R B
T 1 H 2 A 12 A A 25 3597 R UE =K e i I b
oAt A 3 i A= S B ARIE A 1E 9020 L) | R 2
SRS LT IR AH EE =3 ] 5 W AR i /s T 1A
2 AR 12 A SUIR S A A B i ELAE iy s A
X 3 A HA Z R A O 2

R4 ZEFAFEEZRAESERRIER

Tab. 4 Monthly ecological base flow guarantee rate of Sandaohezi section . %

Ay 1 2 3 4 5 7 8 9 10 11 12
PRUERE 72.97 89.19 97. 30 97. 30 97.30  100.00  97.30 94. 59 97.30  100.00  100.00  97.30
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Tab. 5 Monthly ecological base flow guarantee rate of Guojiatun section

C AV

A 1 2 3 4 5

7 8 9 10 11 12

PRIEHR 56. 76 56.76  100.00  97.30  100.00

100. 00 94. 59 97. 30 97. 30

100. 00 97. 30 75. 68
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Fig. 7 The monthly ecological base flow guarantee rates of

the Guojiatun section and Sandaohezi section
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Research on ecological base flow of classical sections in the Luan River using various hydrology methods
YAO Yunze' , JIANG Cuiling' , WAN Futao®
((1. College of Hydrology and Water Resource , Hohai University , Nanjing 210098, China;

2. The Water Resources Bureau of Chengde ,Chengde 067499 ,China)

Abstract; The excessive use of water resources, not only affects the sustainable development of the river basin or region but also
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destroys the water ecological environment to a certain extent. Therefore, it is necessary to conduct scientific accounting and reg-
ulation research on water resources, which not only guarantees the sustainable use of water resources but also maintains the
healthy life of rivers,by studying the ecological base flow of rivers and ensure the maintenance of a certain flow in the river. The
Luan River surrounds Beijing and Tianjin from the northwest to the southeast. It is an important and irreplaceable water conser-
vation area and ecological support area for Beijing and Tianjin. It is also responsible for the important task of supplying water to
Tianjin and Tangshan. As an important water resource link, the study of the ecological base flow of the Luan River is essential
to ensure the healthy life of the Luan River.

The current ecological base flow research of Luan River lacks a variety of hydrological methods to comprehensively analy-
zing the ecological base flow. Therefore, 7 hydrological methods are used to calculate and analyze the ecological base flow of the
typical section of Luan River.

Monthly flow data of the Guojiatun hydrological station and Sandaohezi hydrological station from 1980 to 2016, the QP
method, the tenant method, the frequency curve method, the typical hydrological frequency year method, the NGPRP(north-
er great plains resources program) method, and the driest monthly average flow in the past 10 years are used comprehen-
sively. According to the characteristics of the runoff of different months in the Luan River during the flood period and the
low water period, the upper and lower limits of the ecological base flow value of the relevant sections in each month are fine-
ly divided. The outcomes show that the ecological base flow value of the Sandaohezi section is from 1. 10 m*/s to 6. 06 m® /s,
and the ecological base flow value of the Guojiatun section is from 0. 78 m®/s to 5. 66 m®/s. The monthly flow rate of the two
sections for 37 years was tested with the above-determined ecological base flow value. The results showed that the ecological
base flow in most months of the two sections for 37 years can be guaranteed. In two sections in December, January, and Februar-
y the ecological base flow guarantee rate of the section is relatively low.

The maximum ecological base flow at the Sandaohezi section of Luan River is 6. 06 m® /s, the minimum ecological base flow
is 1. 10 m*®/s, the maximum ecological base flow at the Guojiatun section is 5. 66 m*/s,and the minimum ecological base flow is
0.78 m® /s, respectively. The QP method, frequency curve method, Tenant method (10%) , the driest month average flow meth-
od in the past 10 years,focus on the ecological base flow during the dry period,and the calculated ecological base flow value is
smaller. The NGPRP method focuses on the study of ecological base flow during normal water periods,and the calculated eco-
logical base flow value is larger, which is suitable for rivers with sufficient water resources in the south to determine the use of
ecological base flow. The ecological base flow guarantee rate of the two sections in December, January, and February are low.
Measures such as reasonable division of water rights, scientific dispatching projects, the establishment of a monitoring system
should be adopted to ensure the ecological base flow.

Key words: ecological base flow;hydrology method; guarantee rate;improvement measures; Luan River
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