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Abstract

At present, in the calculation of water pollution carrying capacity, only the guarantee rate of the
driest month is 90% to calculate it. The water pollution carrying capacity of the water function
area is relatively small, so it is stricter to control the total amount of pollutants on this basis, and
the actual water pollution carrying capacity is not fully utilized, which will form a significant con-
straint on the social and economic development. Moreover, it is inconvenient to assess the actual
water environment management by using the annual pollution capacity obtained by this method.
Therefore, this paper takes Shaanxi section of Weihe River in China as an example to calculate the
pollutant carrying capacity under different guarantee rates, taking cod and NH3-N as the repre-
sentatives of organic pollutants, and taking the national standard pollutant carrying capacity cal-
culation model as a means to reflect the river’s pollutant carrying capacity under different guar-
antee rates, so as to provide reference for the comprehensive treatment of water environment in
Weihe River basin.
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SERATENEA A HBOK BRI EA L, HKFAWRE, KI5 et K 44 T R g2t —
HORBHESEHLATES, Attt SR HE N SAIIE 1 KA 4 BROK B A 14% DA _E /KR B4 AR
FERITS R PP KBTS e, AR BIRTCIEME M, AR 2255, R 7 N RE AR
RN . BRIk, BIEKVG e @l D SO AT Tt . Bk EE R TN EHAg R E . & B B 5
VR, PR PR TS e CUROR 25 [ 22 57 T LR e N 2425 FE ) 1 B fll 2 — o JREAT ROz i KR B 75
B, XRGOK BRI, DK BRI RT3 BT AR I SRR 2 20 5 1A AT R 8 e LA A H: 2 A 3 3
2009 FIREFZH UK BHIERCE . TAMORYONE &, SAT ™ M HR BEIRAE B2, b “ IR Th
REDX PRI TS LLLk, P RAR R N HE G BB R =5 “42k” 2 —. BB NHRmMEsifkRE, A
FAEAFHIIAET H 2t 32 BIBOR, JCHRE RIS AR, 9075 R BEARTIT FU Iy 4 i (O 7F 7E
%

T B VG 4 BB AR R R A P 2, N2, SRR T SCRUK B H 2 njel &1L,
7 EE RO A ST S RAE . ARVE K, KIS RER PR 55 B NIREHEANTO KB, IR R H AR
BRI R M, 0 M U AT AT A TR 4 2K SN 5 E 0 AN NV A T FT, R TR TS Ged%
iy KRB B S K SRR ORGP R B A (1] BRI, TR B 9T RE TS TN
TG G RIIE TERE NS D9 R TR SR VA BEAR ALK A, Dy ocrh st XHR AT BR I/K BRI, G2 K B2 i K ik
REN N (riz 2ty /o

IKIFATS B AR 2 2 DK B BRI K3 ) 177 S0 o 6 M RY R T 1972 SRR
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B K H 6 A 5 & (total maximum  daily loads, TMDL)#% & & £ k45 471 ff s & (total maximum  yearly loads,
TMY LS o ¥ G 5 fuf 58 1T LA R R ST I ] R B B A L Atho@ & I 5 146 bR . TMDL RIS B
b2 FH R AR T B A e DX AT L 3 R FAR DG, I L2 RO 1 6 A X3 s Y AT A s U Gk P A e
PRI, AT 5] SR TEIAT B b R B RI[2]. TMDL vHRIESE H )iz SEfi, 78 sOJR Al
JE s PR LR A I 5 T R 4 [3]. 1983 4F 12 A 8 H, EEIER %, St LA/ 5T BR Hil 3 s 5 12
il 2% .

IKIRGN T BRI B 25 5 1T R R KIS S A — AN ARG sy, HE S B
TS RO HERAE . (B B FRRE MK, KRR R SR, IR T /KRGS Bk 55 0 T M
AKIRGN TG B AR R B MRNTIR[4] BANRENE[S]. R HTIL 61 AR R ALVL7] [8] [9]
[10]. i —NBEWSAE ] T A FKAOK T A B T BRI HES /K B IR AR RRAL, 2 —
AN H R

DRI, A S R B 5T LUE T B v i B, WOBR SR Bkt I R NIATHEYS R 2 AR el AR 4
TERZKARIK Dy e X RIAK LR Y H bR, W 50T R A A ZGoKThREX 456 7, T /K Ife
X KA GIGRE 1% 2 PR R, JLH R K SO SRR K ThREIX 145 Be I M sgm 2 0 2, 1H
ANFECRUEZRE N B R VFaNTs &, /KD Re X BRI 975 L0208 B KoK e B B R L ROR SR .

2. WX

TR X (P )b AR B PE R, P XS HPH . TR IR T AL VE T, BT
BG. &%, b, SRR SRR L. EREETADIN. &5 KR, RUKRIE M B AR, 4
BHERGAL, SYINERE S J), TE KR ™ iR 2

PR S P KR (A EK I BE X R AR KA A B i 5 i A AR 1] e e i 5 i 55k
TR B DIRE X K, XRIZERIE 5 FKRRINREX AT (R KA BT fEAnifE) (GB3838-2002)
AR FRAE, T 15 20 E TR BT B K ThRE X &I, L3¢ 1,

TET I s K T RE X (B vE BRI, anfsl 1,

Table 1. Water function zoning of the Shaanxi section of the main stream of the Weihe River
= 1 BT R A K T REX K

EnRs DIREX A LG W 2 b Wi Tl (km) K H bRAE
11 EAYTT R X MRS Bl e 20 n
12 FRY ARG ] X E A B4 12 v
13 FXG TSI X BEAH B 22 v
14 FEJEH Tk RIAHKX BRI VLEYN 1N 44 ]
15 Bzl S AHKX HIBAEH B A 16 1]
16 JERH Tl A 7K X K JPH A B 63 v
17 JRRH T S K X JRBH 2 B A JRBH B 38 v
18 JRBH HE 4R X JR B 2k i A A 5.4 v
19 Jif B 76 22 i X ESCPNE 210 i 19 v
20 I gt A Lk F 7K (X 210 [HiE ESTPNE] 56.4 v
21 TE R HKIX ESEPNE EHIT 96.8 v
22 NG X EXRWT AHEH 29.7 v
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Figure 1. Generalized map of key water function areas (Shaanxi section) of the main stream
of the Weihe River
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3. PiSEENEBERRSBNMBESE
3.1. SR

TEFRANT5 e J1itE A, 15 4R I NRAL 77 20 BN y5 Be 1B BORRem, N EH 15 4R FEAL =~F
GSBRE M, ARG S BRI RE X BR AR DA V5 Yl 40 A0 7 20 N RIS RE J1. SEBRIEVERY, TXTHEATNAE
X VA] B 35 Geii AT L BRI A SE 1, SRS B OREE R . HEAAT B [ 58 1 0575 Ge k42 2 BrIg i
HEATHEAL, S HES B8N B4 A SR 575 G5 AN V5 Geii R 251 A AR 7 =, LTS3 B
2N75 B T RE R R Mt s e SE2 R 1R VO
3.2. PisEENHEER

i T 5 e e RS W T b A A1 IR A N BT BY(Q < 150 mfs),  HLit AR AR .

1) VAT B YS Gemik B 4 () TH &

11-FRFAY

C, =C, exp(—kx/u) 1)
Faviz e
Cx: WM& x BER G IV RMIRE, A= B TH(mg/L):
X: T BRI BE S, B oK (m))s
U: BrHs Nl E W P2, A KR (mis)
K: SRMEEERERAE, SO —XITR(1s):
HRFr 5 2 AT
2) FHBLI7KIZRGNS e 1% (2) T 5
M =(C,-C,)(Q+Q,) @)
P RF5 = A T
3.3. SHMHE

3.3.1. RIEWE

AR A K Sl S i . U BRI - MR ML, T RIS K S
7 90%-. 75%- 50%[1 PRAIE 2 15 T 0T B R I

R A TR, AR EQ)IE (U)K R N:

1) MRFEF u=0.163Q°%*° (0 < Q <50) ©)
2) JRBH u =0.1736Q°¥® (0 < Q < 2000) (4
3) £ H u=0.0664Q%° (0 < Q < 2000) (5)
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A DU SR A A 9 50 2 1 LRI BE IR B 25 HESRATIE o o T JH Al D o T AR B XK P o B ok
KA BAHAUE, L, AT T8 I & Wi A R BT K SO R BT A L AT R R TR 3 2.

Table 2. Design flow velocity of each section in the driest month (unit: m/s)
= 2. A SWEMEITHRIEERM: mis)

W IH 44 % 90% 75% 50%
MRS 0.077 0.14 0.32
A 0.127 0.21 0.38
PR 0.229 0.36 0.54
BRI 0.237 0.37 0.56

B 0.275 0.43 0.62

B 0.341 0.53 0.74
JRRBH 2 BB 0.31 0.41 0.50
JRBH R % My 0.31 0.41 0.50

ESCIPNE 0.31 0.41 0.50

210 EIEH 0.35 0.47 0.56
ESTIPN| 0.35 0.47 0.57
e 0.18 0.28 0.36

3.3.2. FIRETEISRMIREE Co HRE

RIS G i, B B o I BAME AR E AR R AR I R SRR, 1T HL el Tk 44
(AL IE, B NI DA R, BV BT G A — e AR B B R KA K5, Co
EAVE F I8 BUEVE B AR R AR G B, BRI AEBEAT /K IR IS Re T s e Iy, 9 AREL “ B0 Bois e A sg
Wel RO B, MIAR IS Gk E Co b F B vF ST B i /K DO REIX /K 5T H AR, IXBERENS 546 _E i /K 5
BUFR BURK SRR, SO R BUR A1, 8 5 i & S BEuk D g X pre 2 [11].

KI5 H bR E AR B S AR B AR ER, 278 (P il i K IR R R ) L (BRS
BIERIRER G B TR LRI(2008 4F~2012 4F)) , KR (R EKBIRCRTRLRIBEARKRA) Al i
IKIGHeRs R, K CODg M EUNE RS Feizhl 8. COD. AR EARHERH (MK IS5 AR AE)
(GB3838-2002), HrfEfE ML% 3.

Table 3. Limits of surface water environmental quality standards (unit: mg/L)
= 3. MFRKIMEREAERE(ERAL: mg/L)

e
TiH
125 1% 1[ES IV 2 Vv
275 & COD <15 <15 <20 <30 <40
S5 NHg-N <0.15 <0.5 <1.0 <15 2.0

3.3.3. EBRAEY K NEHE

15 YRR AR R B T 15 G AE K (R B R, T BaNT5 RE 1IN B S 8. SR S ka2
BRI B GNT5 B IR S5 R . 456 ik 52, I T COD Al NHs-N [ K {84374 0.43/d #1 0.30/d
[12].
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4, WiSEENTELER
4.1. MiSEENHEIE

AR T VAT 9 B 7 B e K 5 Th R X 1R 7 57K 0T H AR R, FF45 6 2008 Bkt 4 7K SCoK BT Bl J= 42
BERE RN HE S O HES 7Rk, DL 1951 4F 3 2010 fEI/KSCHRL, BT AR SCER WA R ARAIE SR T
% F- COD Ml NH3-N (4475 g J1it5

AR FH B AR AR Y (— 4R A AT 5, BT ROD IR

R L () TR — AN K I BE IX 15 I BE Cs

W 2: 1) TR — AN K I REX AN RE T My

R 3: EEWIRL, 2, HHBTAE B IGNERE I FERAT, BRI B TG B S .

42. RiSRENTESER

AR 5 7 2 S ) A A B TR AR, DA E i S R, R BT 2D B DA A
i F ) COD A1 NHg-N i fahis & . 455 W% 4, EiEh i 7 fimiig, =5 Cs kg x,
T AR EE IR B AR T REIX KR 28 ) R BRAEAE N H AR EE Cs, T — Wi i) HARKEME Cs /N F E—
TR H AR EEAR Cs, R EARER T AR THRE A S HIX MO, XA A RSB, e
ARICILE R, AR I THE 45 R R a8 . GG SR, AT DLE X COD 1Ighis =
2T NHa-N 14455 .

Table 4. Calculation of pollutant holding capacity in each functional area based on the driest month (unit: t/a)
F 4. BTRMASHERPINSETHECERA: th)

90% 75% 50%
DX A
coD NHs-N CcoD NHs-N coD NHs-N
FRY T HAMX 155.29 5.73 154.94 5.57 226.78 8.02

FAG T HE G X 858.52 39.18 1634.25 76.22 3262.88 155.05

FAY T EX 24121 15.14 337.10 21.30 477.70 30.31
FET. L HKX —464.20 -19.74 -1278.16 —58.70 -2914.19 -138.28

ol FMAKX 314.66 26.27 430.65 36.50 570.74 48.78
JERBH Tk A K X 3092.19 138.31 5830.83 265.70 9754.64 451.56

RERH T S K X 104.36 9.76 162.40 15.21 234.90 22.03

JRBH HET 5 7 1 X 278.57 13.61 420.25 20.53 599.23 29.27

R B 7 21 X 1507.25 53.37 1913.47 67.50 2443.87 86.04

I g R 7K X 3440.45 127.14 5602.41 204.11 7976.24 288.49
TR KIX 542.88 45.18 980.34 82.09 1432.53 120.32
NG X 2192.13 78.97 3641.09 129.14 5008.57 176.40
ait 12,263.32 532.93 19,829.57 865.18 29,073.89 1278.00

5. 45ip

ASAEA FIRIUEZ N4 T COD A1 NHe-N HIZAT5 BEJIEAT 1 iH5E, AR a1 90% 2% 14 F 151
WSHET], EENRIGREIZ N EE, HRERMEB™ K, NAHTEREBIRZ . RRORIER
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2009 “EF H /K B B L b =2/ L8k 2 ——— “ WK I RE X PR A5 202k, ™ A2 NI HETS
ERT ., BERKIIREX KBS B BAR, THHE T ERAE I 90% AT R RIS RE S, MEERTTL
B BT BRIE BTG 4™ A D) RE X A AR I — € M R A ROR B, B b KB Rt — A .
LASE 22 88 /K BRI AR SR AR DL o

FKIFHIANS B )12 HEG B BRI A, HOE BYRUoe T4 Rt R K SR R A EE ISR L.
AR 2075 BE 01 B2 K s g, B — 2 M ATIEVEAT AT B/ E M, AUAT ABGE KI5, 38 7T A4
N3~ IR 73, KBNS B ARAIE A AL A 2 22 BF T 4P 82 A Je

HEEmE
K2 K2R T A S0 = i IE 4 (2019-0C08); k7 44 4= Hb TR 2 ¥ A P #5051 H (DINY2021-25)
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