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Abstract: In order to explore the ecological water requirement of rivers for different purposes, the case of Liuli River in
Beijing Fangshan district was studied. The meaning and methods of calculation of environmental water requirement and
ecological water requirement were defined. In this paper, environmental water requirement and ecological water requirement
were calculated in the same project for the first time. Because the sewage treatment plant will be operated in 2021, sewage
will continue to be discharged into Liuli River in 2019 and 2020. Before the operation of sewage treatment plant, the

function of environmental water requirement is to eliminate sewage. However, after operation, the function of ecological
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water requirement would beto maintain the ecological balance. Both types of water requirement were calculated in this paper.
The results indicated that both of the ecological and environmental water requirements were 1967800 m’. For eliminating
sewage, the amount of purified water requirement was 303900 m’ considering water dilution and self-purification. The
amount of landscape water demand was 1804300 m’. The amount of soil water storage was 161360 m’. The amount of annual
evaporation from the river was 780300 m’. The amount of annual infiltration of the river was 216900 m’. For maintaining
ecological balance, the water requirement for the habitat of aquatic organisms was 717300 m’. Future studies should be
focused on the methods of coordinating the needs of different targets, refining the calculation methods of ecological water

requirement, and maintaining a stable and healthy ecosystem under different situations.

Key Words: ecological water requirement; environmental water requirement; purified water requirement; Liuli River
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Fig.1 Location of the project
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Table 1 Normal water level of Liuli river

=) et e = et
5 No. Stakzﬁ;:mher Normal vatz?;evel/m #5 No. Stak:[i:mber Normal iftz?;evel/m
1 (14+500) —( 14+900) 0.88—1.00 4 (18+900)—( 20+700) 2.00—2.50
2 (14+900) —( 16+900) 1.00—1.50 5 (20+700) —( 22+900) 2.50—3.00
3 (16+900) —( 18+900) 1.50—2.00 6 (22+900)—( 25+000) 3.00—3.50
BRI H KL B K TS R AN 2 s
*2 WBEUEAEEKIEKE
Table 2 Normal water storage of Liuli river
e FIBKIEC L, ) J;vﬁm ;MfifAf) LUPKGICH, ) FWKGICH ) EAKRCW,)
Stake number Length of River/m between upstream Upstream water Downstream Water storage/
and downstream/m level/m water level/m (Fm)
14+500—14+900 400 0.12 0.88 1.00 2.74
14+900—16+900 2000 0.50 1.00 1.50 18.45
16+900—18+900 2000 0.50 1.50 2.00 26.35
18+900—20+700 1800 0.50 2.00 2.50 31.10
20+700—22+900 2200 0.50 2.50 3.00 47.36
22+900—25+000 2100 0.50 3.00 3.50 54.44
Bt 10500 2.62 180.43

ST AR IRES I SR UL AR 5 /K Bl 180.43 T7 m?,
(2) B /K IR o i e/ N A K B
5B B KR A, 1 D] SR A A 75 7K B AT TR, BAR 35 K AT B0 T AR 305 45 K P T 0 o

S

1) TG KA PR ARIKAR K 23 Ab, 2350 A 26 57K A F) K 320 YA 5K AR5 K AR B] K
S2) A5 K 16 Kb ALAF AT AR BH G/ N X A = A GHEHR ST R /N X A T 15 K
3) Tolki57K 3 4k, 3B SRES K e R R R 52 PR LA R A Tl i5 K,
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57K K Ak B 2 A b IS HEABRES T, SO 5 K ) K ASTEATS Qe T ARG A5 3 i
S i

B3 BSHRAESTE
Fig.3 Distribution of point pollution

S B A 5 U IR BTG Gk B OK B I 3,

x3 WMBEABHERBKRERKR
Table 3 Quantity and quality of point pollution

o 2= T 4 (COD, ) A (NH;-N) HA(TN) BB (TP) K
Location Chemical oxygen Ammonia nitrogen/ Total nitrogen/ Total phosphorus/ Water quantity/
demand/ (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

AT (1) 297 11.4 38 3.13 104
TR (2) 267 10.5 35 2.43 124
AT BEE /N X 152 11.4 38 2.97 171
ZAEN 226 7.8 26 2.86 162
=R 238 7.2 24 2.52 206
FEARL R/ X 162 7.5 25 2.84 342
HiES T KPS 110 3.06 10.2 2.18 206
T RESEY 308 11.1 37 4.26 142
TR A IE 253 6.18 20.6 3.6 262

ATBFFER ], MK B B 2 B COD WREE™Y 53 145 Y™ 5 (9 I BE , 76 BB Tk 0t b5
R RO RS E IR, N BRI A SR Dy B R fS Jey , THRTE A A KE AE
S B R A5 IR 0.053/d,0.033/d" o ARAEC AL BT K SCAR S (2012 48 ) ), A ¥ 18 7K K SC 2012
AR 1.78m’ /s FUP IR B I 6.93m’ /s AT Bt 0.04m’ /s HCIEHUBI AR Bt 0.04m’ /s, TT3E
HARAK T 3 V25, K5 H AR TN 8 2.0 mg/L, TP 4 0.4 mg/L, 47K /K 238 A 35 H K K B TN b 1.
587 mg/L, TP 7 0.236 mg/L, LAIEH H /KK BOR T E BT B, MRS5S L&

F A PRTIL, T 2 TP A KRS G, O R T AR KR IREFILE 0.04m/s IORTOLT , 7K 4
PEEA R TEKHEA L I TP I (AN U, AT 25 TR A TP [T K, %508 TN K BT,
PIRTAS, i K ERIR Bt A die /N K D 30.39 5 m?/d o AR 53 LLTBRLES T] S0 0o DXf3 4 1 40 ALK
(2008 4£—2020 4F) ) , BE TG K) 2020 4FTFIRia 4T, Bissin i i T/ 2018 4F5¢ T, 116 20192020 4
PAE AT V5K HEA I ARG 25 SR PR K
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Table 4 Calculation of minimum purified water requirement

BT K BATKE
UL (TN, ) B (TP) K= BASE iy Purified water Purified water
~ . - . o Total Water Total nitrogen Total phosphorus  quantity for quantity for
{7 # Location Total nitrogen/ . . . .
( L phosphorus/ quantity/ quantity/ quantity/ Total nitrogen
mg/L.) (mg/L) (mg/L) (kg/d) (kg/d) phosphorus/ quantity/
(m3/d) (ms/d)
AT 38 3.13 104 3.95 0.33 23713.66 -18277.58
A 35 3.02 124 4.34 0.30 27354.04 -20110.91
A BA G/ X 38 2.97 171 6.50 0.51 47665.53 -4463.18
.y o) 26 2.86 162 4.21 0.46 26108.49 -7838.18
Xy 24 2.52 206 4.94 0.52 32970.15 -3610.91
HEHR L /N X 25 2.84 342 8.55 0.97 66853.02 30643.64
s K 10.2 3.18 206 2.10 0.45 6151.28 -8916.97
AR R Y 37 7 142 5.25 0.60 35958.68 2889.09
AR Y 20.6 15 262 5.40 0.94 37189.62 28516.36
A1t 303964.47 0
(4) L IEfEK &

ATHP, FIE AR 1.25 g¢/cm’ ; KHVHEI 1.0 g/em’ ; RIEFIT, o, . a, 73 0T 50%—60% Fi
30%—50%"* , A SCHL o, = 50% Fl oo, = 30% 5 /K HTAY 32 ERE H, A 0.3 m, AE/K T XIS H IR R H, N
0.5 m; VAl K HTE AR A, A 79.7 hm?, E7K T X BT R A, 24 6.36 hm®, 7153345 308 4 1Y+ HEAE K 358

16.136 7 m*,

(5) VAT3HE PN K THI 7% K 5 7K
TAIE KRN 79.7 hm? AR E G Rl GOk (ol 65 54511) 28R &l 4 5 FoR iR 20 &
A BZE K B NFTR .

GBI IRAEZE e 78.03 T m®, H4 2138 m®,

B4 RAEHERE

Fig.4 Monthly evaporation of water surface

(6)BiFET K
BB MPRLER IR LBk EE 183 R B 5x107° em/s(4.32x107* m/d) , TR 15 K IAB i & 21.69 J7
m’, H¥B N E 0.034 T m’,
(7) B B M7 K s
MR R A A5 N IOBIFIT , IR 7R S I T KK IR N2 5 B,
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Fig.5 Monthly evaporation water requirement of Liuli river
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Table 5 Water requirement of bird in wetland

7K ] SR KK IR AR R it KB
Demand time of water Average water level/m Range of water depth /m Reasons for water Demand
4—6 A April—June 0.1 0.1—0.5 B
7—10 A July—October 0.5 0.2—0.8 BAAEK B
11—RA4F 3 .

U3 A 0.2 0.1-1 EESLES

November-March of next year

6T — IR AR A b R R An B S0 A5 A S DA TR AR KRS 2 LTS s s A ], DL AR
BT K L SR SCRS A A S B KR 1.0—1.5 m™7) s R Ak, 840 38 B KR 0.45m
PRI faTE AR 9 A, fAE T R A SR /INRE J S B 3 A5YT BRAE AA B 2 30cm , JU) B £ T T K IR R
0.9m,

HA 028 SRR KR B R A £ 25 /KK T 0.9m A6 5L b T 7 ~F- 41 /K R, YT 38 PR 7K T 1T R
79.7 hm* , WIATSE PN A9 7K A AR A S TG 7K &0 71.73 J7 m’

ZoPTHE B K Q, U LR SR BTiE T /K it 180.43 J7 m* | 36K iy 16.12 J5 m® | BB T ] 14 P
— IR TE KR 196.78 T m® | H IS FH/K & 2482 m* , & H H/K R 3374 m’ . A PRIEAKEAME T 1 V35, 4
TS KA TR R ¥, W A 3 S B R TS P K S R ANMIE T 30.39 0 m?, BRI 16 KOG AR R S.
93 d,

AR Q) BURE L SR Mfiitia T /K B 180.43 J7 m® | BUEE Tl ol 18 P — R FRBE 75 /K 4 196.78 J7 m® | H
PIF K 2482 m® i H /K & 3374 m® R REIANEE PTG K HEA , TaT38 KA B J8 30 o] 42 BEOE 3 3 kA T
32 ihg

(1) T HES A TR AR s T R I A 7 K B ek vk, 7e AR B K B THE T A SCE X T
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