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Abstract

A major flood occurred in August 2020 in the upper reaches of the Yangtze River. The paper introduced the
main hydrological measurement methods and conditions, the relationship between water level and flood
discharge at the Cuntan station. The rationality and reliability of the relationship between water level and
discharge, the comparison of upstream and downstream, and the water balance were analyzed. The results
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show that the hydrological measurement layout is reasonable, the relationship between water level and
discharge conforms to the station characteristics, and the flood measurement results are generally reliable.
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1. 5|8

PRSI TR B AR “HE” A “Sit”, BRI mEENGEHE TR, N 8ds Hp
R TR e R ) 5 T PRI D7 0] SRR AR SREARIE AT LA MR IR B b S E A R B H 1] JE4ER, FEK
IS KK RAT T, AT I TR U AR RS K 20 o R ORIE S K IR 7K SCBERFRR SR, KIT &K
SCRBEHTERSL T HAE . MRS BORSCHE . B DR PR DU KR 70 A4 B PR /K SR &, RORER T 1 Bt s DUy
REJIFKFE[2].

2020 4 8 H, KT R ARG B R KRR o A SC DAY i il sl <1 sl it 5, A28 Rk /K 32 B0 56
TSNS DL KA E R R, FFMOKALRE R R W 7K &P =7 7 A I 3 R SR 3
A FEME
2. FKER

2020 4F 7~8 AKITRAGRIEEREK, HPRKRITTFRAAE 5 53K RIS RIRIT R A2 17 s itk
TeL WL BRI RAEBAAERK; THRARTE ST BUR A BRI K, T K A8 1981 4 SZ ft
FKAL 0.21 m,  ZIK BB 2 DISR I R N B . AT 2K SO R O I . AER TR . B 70, Ol 2020
RV T AR B A T R AL T G (3] [4].

% LR R, KT EF 8 H 10 HZ 8 H 15 HAH4R AR ARURIT “8.137 kK, YeiL “8.14” HyKFFZRE
L3 15Uk, SEIKITE 4 S HUKTE B RG. KITEE 4 Sk f2dr, <Pl 8 A 11 H 20 B 25 43Sk,
8 A 14 H 18 B 58 S Kk = 57,900 m/s, HIRN/KAL 183.78 ms 8 A 14 H 20 i 20 234 B =7k A7 183.90
m, BFHEKAL 0.40 m, MM 57,800 m'/s, 8 A 16 Ht KR HTZIEHIE

8 H 15 Hilg, fEKILE 4 FUACKRERHBIEI T, FEZRAIRIT “8.18” Ht/K, VeIl “8.18” kKAl
FEPRVLER 2 UK, STREUK—RER T KILE 5 Sk, KILHE 5 SHuKkdfEp, ~FMksesi T8 H 16 H
15 I 10 Zpkdik, kR E 46,800 m’/s, % 8 F 20 H 6 I 35 73isutidiii & 77,400 m’/s, AHRIZKAL 191.56 m, 8
H 20 H 8 i 15 43 Bk /K A7 191.62 m, EBEIEKLE 8.12 m, AR E 77,300 m¥/s.

3. MIETER

SPREAR A TR TR S BT AT BLF 7.5 km, 106°36'E, 29°37'N, /K 866,559 km?, AKIT
55 BRI A I 4 1) 3 B =W 7K 2 IR N ZE 2 ) i o~ 3o sl k7 MV S RO PR e AR B PR T L KT i /K P R
G 2 KT M A S - B SRS

SPMERGAE KT AR 4 Stk R, SRREM N ADCP Ml E 8 Ik, Seillf Kt & 57,900 mY/s; #EK
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VLA 5 Stk iy, RHENTZN ADCP JAE 7 0, K # - 2Cm d ACRE METIA & 2 (7 26 0.2 — 5
VR 14 25 0.2 — pVESIR), SRR KB IE T B 77,400 ms.
~EPfEG 7 2R 0.2 — s FETIE A N
0 = ¢—2800 (1)
KA: g A 7402 — AL R, ZARIEHKAS 178.00~190.25 m, HEZH 40,000~76,800 m’/s. %A
TR St K Sz e k), 03 ik DAk i KUt /K 1981 4R RSl %ERE, @i ks W Mg 2], KALgk. mER
&Y.
PSS 14 25 0.2 — SRR A RN
0=091q 2)
K g N 142802 —fikse B e . AERRHZ .

SPMERE 14 28 0.6 — AN, i RECKH 1.000.

KA 5 Sk f v, ~HMEs R A 7 28 0.2 — U7 U2 e ) () S 5 75,400 m/s, %R 7K A7 190.57 m,
MEBREARMEIEE A, KA I IKA LRI ENEFE N T 3%, SMERVN, AT EERAME A LR
B 5 SRR ST KR 77,400 m/s S 14 28 0.6 — £t .

NIRAEfRTINE A, SR 2001~2020 4F 40,000 m’/s Jii B2 A FEHEAX 14 2% 3 fUsksorl, %7402 —
EOERTE T ERE S WINEREILE, RYEE 0.64%, etz 1.82%, JFEi 7 e 656, 8% m A R
KGRI, WAF i B 1.
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Figure 1. Analysis of simple discharge measurement method at the Cuntan Station

B 1. TR A S A E

4. KIREXFR

S KT BT s, DG B B K2 2.3 km, B OKOKIE T2 822 m. TS RELBE, AN
YA, A EE S 11 m FETLRERIR, SUKA LA SR W fE . 2 B3 550 m bGP IR 2, ik
fAE R, W U 1.5 km 2025 A0 540, 15 T 8 km GBI, WKAIRERXRE —E I, KN
53, IR RN AR, A REANAHERB, WA E . P T =K EEF EKX, =ik
IKEEB KM, 2 = IR EDUKTRFRREM, KA R AL JLARBT I, KA o0 &R 3 B2 K ik 75 R iy 4
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Figure 2. (a) Chart of stage-discharge relation at No. 4 Flood Cuntan station of Yangtze River; (b)
Chart of stage-discharge relation at No.5 Flood Cuntan station of Yangtze River

2. (a) KIS 4 SHUKTIEKALR 8 X RENZE; (b) KIS 5 Sk KRS
K F L [E
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5. 8EM S
5.1. IKGLREXRSIT

KITH 4. 5 SPUKEERE, ~FMsb 2 doKkvEm, K EXRERE A EML. KARERXR SN
REPEARTT o

KIL 4 5. 5 GUKERERAE, WHRBKEKEFRER, 5§ 4 5E0KEKKEKIE %2 0.19 m/h, JBIKEK%
FY-0.08 m/h, 5 SUKEKKERIE R L) 0.13 m/h, JB/KEKEFRZ)-0.20 mh, 5 SHUKAEREE 4 K4
B FEARTE B 52k KK I 52 M (1 7K B % FR IR R

RUZSTMERG 1981, 2004, 20124 2020 FF/RK AL E R REFG AT HRIE QI 3 B, PTLUE H, 2004 FF1 1981
LA RIEATE A, 2012 4EEL 1981 L2 AL R/NZT 3.9%, 2020 LG4k L AR B RN, [F/KAL R (2012
SECRA LR B /KAL) IR 2020 4R B 2012 i KA/ 5.9%, b 1981 S KR/ 9.6%.

SPMERG A B AELREZ T, 2004 SN =IREKE S AR, 5 1981 A HOC RN E,; 2012 =k
175 m 56 & 7K 5 I KA, AHEE 2004 48 1981 A i/ ME #2020 AR DR T 1981 425 2 Kbk,
ZZ R R, KREMRIRL

FE[A— Y 77,400 m/s FITEHL R, 2020 FFLE & LKA EL 1981 ELEA LKA 2.42 m.

REEKILEH 4 SPK T MEs KA B K REFA S HAMFE M ZR A 2o I 4 Fros, ATRLEH, 284 5
HIKEEEE S 1981 LG LT EE, BEUN, B~ MR fRIEKAL T (183.50 m), 2 4 SH/KEEG 45 1981
LR AL, TR/ 1.4%: 5 2012 £, 2020 FELREG2AHLL, PRUEKAL TR E 70 KL 2.7%. 8.2%.
FAIE K BN 237 (56,774 mP/s) N 58 4 SHUKLE & LKA EL 1981 fELEA LK AIIE AT 0.25 m, EL 2020 4. 2012
ELEE LR HIFFE 1.56 my 0.50 mo BEIEKAE R T (57,800 m*/s)5 4 St /K i A LKA 1981 FFL8 &4k
KOG 0.32 m, EE 2020 . 2012 425250 I B 1.54 m. 0.45 m.

5.2. ETREREEMS ST
REERTE - TEEI B L Nt e R IR A 5 pos, WTRAEH, BN E AR A B M
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Figure 3. Comparison of relationship between water level and discharge at the Cuntan Station
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Figure 4. Comparison of the No. 4 flood comprehensive line and the comprehensive line in
other years at Cuntan Station
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Figure 5. Comparison of flow hydrograph of upstream and downstream stations from Zhutuo

to Qingxichang Stations

B 5. KiE - BERAR L TR 23 EE X RE
AL 3Rk SE RIS, RN S AT ACRTESIEAML, SR AT =R X H AR R KX, i
RAACRERZ BRI, ST & UK. BAE R, RN G R, R KR S DU AR .

5.3. KEFEIH

& bR KA RIS AL, 23 RixE “RKVTES 4 Sk o CRILE 5 Sk R CKITER 4+ 5 5K
AT KE PR, BCRILE 1,
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S, CKITE 4+ 5 SR DR, Kie + JbRE S SRR LG, SEKITTAUHE 2 1.74%, B2 0.02%,
FACF T <P+ B STERI ML, SRR ZE 1.68%, HEMZE 1.21%.

CRILE 4 SHUK7 R, RV + RS SSFREAIEL, PSR KT RIMI2E 1.74%, LEHIZE 0.03%, A
s P+ KEESIERIAL, IEESEKIHRAZE 1.68%, HEMHZE 0.68%.

CRITES 5 SR i RET, RV + RS S SFMEAREL, ~PMESE K RIMZE 1.74%, LEHIZE 0.02%, A
s P+ KRR SIERIAL, BREGSKIHAZE 1.68%, WEAHZE 1.51%.

ST, PIUHOKIVIE, Bt + BB SERS M, HESE RN, HARTBC R Bt &t i
Brgt s m ok, BEAARRE AT .

P+ BESTERIAL, ERSEKEAMZE 1.68%, M “KiTH 4 + 5 5d0K” HEHFEER, HE
MZ 612 m’s 29 1.19%. L0, HRBA T S EX HEERDKIX, HEKEMEREmM, - HRSITE
IKEFEARIEH .

Table 1. Water balance calculation

=1 KETFEHE

AR IEZ vhig  HEKERGmMY) KIT 45 +5 SEUKE103m®) KiT 4 Stk E10° m®) KiT 5 Stk &0 m®)

1 KT Rw(=) 694,725 298.4 114.6 183.8
2 FRT bR (S) 156,736 194.1 72.65 121.45

1+2 851,461 4925 187.3 305.3
3 K 866,559 492.6 187.3 305.3
4 oyr R 83,035 11.20 6.326 4.874

3+4 949,594 503.8 193.6 310.2
5 KT WEEBHIU) 965,857 497.8 192.3 305.5

6. G RN

2020 4 8 H, WAL B4 Rk fE. BokIE, Sublgerik g, WiemE S8, PUKEREESE
B, MOKBERMETE % o ASSCUURTL_ B dlsli e s 5, A4 1 ORBOK £ IG5 LM B KAz
WEXRR, FFNOKARER A BT KE =71 70 A 7 056 R S B AT S, 45 SRR
MG AT BAB, KRR R R MRE, K6 SOR SR T EE .

AL P WS T R FUEAE 2020 SEAVLHUIEBIIR R T A% 7 EEAE A, HE SRS 0 G L 75K,
A RAT K IR PR PSS TR ZR, ek TR RNLIE. vt — SR UK IR, @ UOT R F TAE:

1) #E— stk SR EORBE T . 5 “—uhi— 57 RSB, IR SLhr, KITT R H
BRGNS N o A B IE A AR I Ty 2, SRTTIARAC ISR KT, 55 700 a2 vt N0 56 4
P PR, HERR. TR MIER.

2) 2D g R T I 56 K L g Ao I AR K BRI RO R R L AR AR A
SR SRF A LU A58 b AR, Ao il 3805

3) £ 2020 AN SERR. SRR K B B GER LEINTE DL, BT e Ml i A T 5

4) InsEEE AT AL BLRE Sy, WFTC 2 IR M HE R S AL BT, A S T R S A B A bR
I B AT, SEBUR IR B i v AR, REPRECEERIEE — T BB, KB &, iR K RN 2K
PN AT SEPE AR (It ORI
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