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Abstract
The feasibility of flow estimation in the Matou Town section of the middle reaches of the Yangtze River
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using remote sensing altimetry data is analyzed and studied in this paper, utilizing measured hydrological
data from Matou Town and remote sensing altimetry technology. The flow of the Matou Town section from
2020 to 2023 is estimated by combining field-measured data with DAHITI remote sensing water level data.
This estimated flow is then compared with the flow data from Hankou and Jiujiang stations in the middle
and lower reaches of the Yangtze River. The results indicate that the flow measurement using ADCP and
remote sensing data is characterized by high accuracy and reliability, which can provide technical support
for water resource management and scheduling.
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1. 518

Wt 3 A 2 22 B A R R AN T A ERZ AN BR, K BRSBTS e i
TR BEIR X, H K SOIR G LR M T3 X AR 7K BEJRE B AN B gt ek o, AT b T 3 97 8 ) v Ut AR A5 A
L, TE AR AR DO ACCIE IR AR AR . KPR FONG . KBIRE R, AR DLR K SO g
SIS UESR At T O A B SRR 4]

FI A3 I T S B T AR K SOl AT I, (R AR RR AR 2RO R h E 50, KO
LI 2> L2 B 1) 07 sl 00 0 e ot B 2 R 0, L PR T /K STt 28 (38 T REAF AR IS AT AP XU, 2 159 R
B S R AR HE IR o IR BRI BUEAF X — [ AR 2 1 o, B PR B BAZEN PRk, SEf
55 RSN AR A, AT AR BROR 2 A S Bl N SRR LT B IE N B K SO & SH KIsh A, =23k
BGHIA BRI 7K SCK G2 IR AE JE A B EEEOR T2 B[ 2] o 3% — R 5 (A5 TE AL F2E P 455 A I ) M i o s DU 2 B T
HILCZBHIH 6 H TR AL S i M [3]. AR, BEEE R B uhal, TSR RERR, 2
PRLT T A% A 1 S O BE R A, B0 W 0 S A B A 7R Sl Ve M 5 SR s 2, R WP dam B A8 45 45 /K Sl
TefE B SRS IE 2, KB A st R R B IR A SE ME R I E R R AR 2 . BT T I A5 S K St B
Syl K45 (ADCP) ATRE I i B, 0T rR T 90 s Sk ARTT B P 38 T s EAT U A SR AT AT 4, DK 38
VR B PSR RO S I
2. MRXHBHA

B S AR B TR il T B e 7 M AL s M S B, A R NIV B & 1T . B 24N
PR RG JLIN L TV OINEE), ST 5 E BRI SN, BB D /KRB . B i =808 2.03,
J& TR KRBy BUAIE « AW B AT RIE ARARASE. A0, PIFIERT AR ALk AL 3 AR 4
Fro PR TE RO, ITERAT (0 S R AR IS R 1 B AR SE AR AT ] . %3 B BTN T UK
K. EKEEZ FSTRMARTWIKR, ThABEBIKRIEANKIL, XS0 K 5 LR 50 2 ] B K SUR
fiE.

AN By — EE, R 3 km AL HIALAE, FHFNEEOTRE, B LR AR B 25 B W
#ry WK R TWIESORANIL. Rl 77 km A BRI REANL . WIS WG 20 A, [\ 7K
A, MR AL E N 1 PR .
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3. iRBIESFE
3.1. ZKICMBEBUE

BT SR AR B K SCHFAE SR BRI B 75 5K, AT /KA L g AN B S K SCEL R M il o TSR A L S
FESE IS AL A I 22 HF, SRR KL SR SRS K ST I R AR AL R

3.1.1. MBAEFSHEIRHE

ARG TR Z 15 PR SCRFAE RN 46 BE5R, 2022 R A3 ek 1 12 UG ilee, i AN A 391 BT
LA gLTRTI

8 A AT 4 R, H RIS ke e, IR BRI E .

11 7 e 4 ks, PASRMEKZERONARE IR SCIRDL, D7k E i BE R P 3R Ak -

12 A #EAT 4 NS, DU ZARK A MR, DK BRI E SRR R IR 25

FERFRIN GG I E], P22 HE 1 OKAL Pk AP FITE,  CLih OR A ) 58 BEPE AT Rk o BARI AT 55 2 HE
W 1.

=1L OMEESE

058 B ] IKAL(IK) i (IK) T ()
8.10~12 16 4 200
11.14~16 16 4 192
12.28~30 16 4 160
ait 48 12 552
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3.1.2. M B REFEEARIRE

AU AR T R I KAEAX . GNSS. ADCP S5 S8 4% I8 (R SCINEE 15 4 Bk 2 A E ) (2R igkAT
T¥E. W, g, HEARUN, R ER . TR XS SRS 0 B A A A ST T
KA, B0k T AGERIRES R SN WERT T8 RN, &5 R/ &M E R, W50 F Z AR
& REARZHINE 2,

W56 AR [ R AT AR B AR RHE, an (Ek e RGL(GPS)MIEMIE) (GB/T18314-2009)F1 (Il it ift &3l
FRFITE) (GB50179-2015)%%, LALRIIE I &k B A 4 o &2

T2 FRUBREREERASY

75 NE e e LR FEPEREBE A SRR
1 GNSS &4 16 SF2050G(5779)/Trimble SPS461 <#lm
2 HitiT. ADCP 14 600K
4 IKSLLE 16
5 it 14 100 kg
6 TR FRS 1% [07#{% SDH-13D. HY1600
7 FKAL T 14 RBRsoloD H it /K fi74%

3.1.3. MMr5E

1) KALREI

T Sk By HE AR 7K R THI KA, i T A B ROKR, KR s iR F K HEQOREI . 7K A7 2K H Y AC9900 7K
ALEACTE. Wi, Wi KA B AN SRR . FAR(08 B 14 B BRIRIFS MK AL« K RE S FEAE
AR B FH A3 SR 7K SO DU S /K I B K RGEEAT 1Rl o DA RS /KRR 1~3 ARSI —Ik, A A23)
B BE RS ARSI o KA SR FH R 5 6 THT o RS THI 1) /KA 450 B0 00 R R 45 5 T DA oK %0-1.814 m = 1985 [E K =i A DL 1
KE, Gml KA.

2) ADCP W%

K ERT N ADCP AT &, 454 DGPS €A 1AM E GPS B BT bR IE ARG IE, PALRIED &
el I AERA T o TN S ATXT % ADCP WiTHEAT 7058, 25 8 1 Wi ARnd it ol fl s KoK IR, & B 8 ADCP 244

ARG ADCP S8 IR ITIERSE: WS50 (600 kHz) ki [FIf%: TP000020; A4S S fkab%: WP4; Ji
HIREEE 5% BP4; ADCP idsAbbr. JEE. Jilnl. BIAESREE. J7im. BA. KiR. ESEE o A
# <25m/ls; GPS ##5 5 ¥ % 0.5 #(5 ADCP [[]).

ADCP I [ AR — N[, AT — 2[5 BTM B GGA R T Al & -5 P FAR SR ZE AR AT 5%,
AN T [ ) AN A R . 2455 a7k BTM i GGA X Rl 5 P AE AR ZE /N T 29%0, A]
ANHEIEE AN, A I S — IR PS5 . WA BRI (L) A (FE) AT, TS & ST -

ADCP 45 K FH BEHLIE AT B LF “WinRiver” SREES H %) “ ADCP ¥4 db B 2 4587 HEAT T 26 Ui 1) S Wr i
MEALEE, ADCP () b B SCIEHE 1L B Iu 70 =, POIEE BRI 42 5 AR KR TE BT, B e 2o 4
A, AT QR E NS HTE) (GB50179-2015)KH5E , 7 il 4 B H AH XS KR 7K T 0.2H. 0.4H. 0.6H. 0.8
H KR PR . A KT KRR % 2R B3 #h) . ADCP 2 12038 & (0 A% S8 o [7 510 3% 1 S T Bis 1) Todce
B, B MR R AR, AR S WS SUEEAE MR IR A R A R R BRI A K]
BOm| 8 PATEAT AR . AR I E A B REEYEFEA 0.3~0.9 Z[a], R AT BE 1 DT oK o

WA A3, @I UWER ADCP HE i Hii &
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Quoce = J.Isu'fds
dS =V, |-dz-dt

s Quuep: Wil Se AU TAL U AT S AALA S i &0 RN b F B vt
St dS: M EMOEIOR: V, o (EMLARERE (R d: TERBOEITR 2 JE, 2 BIERERES: dt i
AT

$4 LR BIEOI, AT RO T 4 m AN, USSR A ST LU S A

Quoce =mu -dZ]§|Vb|~dt :}ﬁ(uva)]k-dzdt :i[(v xV, )-k] - HAt

oLo i=

b To EEWTITATATI (] Hi: SRS § AR R0K me IR AR RO T H s At RS 0058 e o g
B APFEE K ke TR EALOCE s Ve A BT N W £ 2 R O

3.2. BRIKALEIE

ASCA# H DAHITI (Database for Hydrological Time Series of Inland Waters)/F A& &K Az 8, 5 92l /K 7 %1
PEHEATXE L. DAHITI K 48 i [ B TR R, H RIS IS, 1721 AS/KAZ ) £edfE 551 . K] SGDR (Sensor
Geophysical Data Records)%{4# H& £ 1 Ji 46 1 T2 B0 10 S R BEEUKAL,  H R FH 14 JE 46 I & B0 KR T ENVISAT,
Jason-2. Sentinel-2 S5 v PR AR, JE “ SO BIEIEERES” (Improved Threshold Retracker) 5 - /K & g 4t
Bl AT e B SR, HEMIAS ) H AR KAOKAL . BTSSRI DAHITI Hdi 4E th il Sk B B 2022 4R KL, SaA
YIRS [ S KA HHE XA Sk BELR] B D kS FE R AT VP A

33. ERREYIE

A CAFH RSEG 7% 849 2 %4 4 (Remote Sensing-Based Extension of GRDC River Discharge Time Series) [8]
VR0t e B R £ o 1% iR A T BENLAES BUR B B[ 7], ) H TR GRS SR AT T 96 7K W
WEHE, 3 F8 1A Bkoh GORNAIRER O R 8l S S I AP 41 o 277 kAT 1 7% B EOE BT R VTAS, RAAR R
AR 3377 NSRRI B & BOR B A, VR ER BRI A SO A AR TR ST R AE X BE SR AT TR
WEER R R R A S, AW EL RSEG #d £ il k45 2020 FiEHUE, 5 AW TSR IEAT R .

3.4. WOSLEEAT B A SE SE ISR
T SRR BRAE I sk B LR R o 8 R B S kAL, AR EE 1 N4 3 TR

7= 3. ROSKEAMTIE A B ST B

WK it S (1] KA (m) i (m3Ys) AT (m?)
2015-0 05.14 10:40 12.64 23,800 19,200
2015-1 07.1110:38 17.80 40,900 24,900
2015-2 09.10 15:35 13.21 25,300 19,800
2015-3 11.25 09:53 13.55 23,000 21,800
2016-0 01.21 09:48 10.41 15,400 18,300
2016-1 03.17 17:40 10.57 16,600 18,600
2016-2 05.16 16:34 16.98 34,600 26,200
2016-3 07.20 08:28 20.10 50,900 29,900
2016-4 09.27 17:34 9.76 14,400 16,500
2016-5 11.09 17:07 10.54 17,500 17,600
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35. ST E

FR A ARSI 7T [3]-[6], &5 Wil /KA B R AN 1B I 5 500 b R IR BOR B &

d=cQ

HAH: d NKAL(M); Q NWITHISZIMIR = (m3/s); ¢ fNLRIKSH

TR R S PR KAL, ARYE LR E S KA FIRE, S5 E. UL FEN 2R S TR, Ak
B RS A HE A
4, ER5VHS
4.1. MBGLER

RIRIE G KA R RR WL 4 Fim. RO E LB B gE4T 7 2 &, KA TEE7E 6.65~11.18
m, ViEARLTEEAE 8670~19,900 m¥s, Hr 8 AR ER KN, 11~12 AMER /M. N, KillETERE S
H. SULEH A SR 31T 7 i, Bon AR ZEE-1.27%~—1.80%2 7], #2 10%LLA, A &
SRR AT EE .

T4 KCMIMRET SERLG: 1985 ERSEEME

Wk FEMIESTE]  BIE AR AKAL(m)  FE(m3s)  THAR(M?)  WIEH(mes) ST E (M) AR E (%)

2022-1  08.1014:12  fk4H 11.18 19,900 19,700 19,900 19,400 -1.27
2022-2  08.1108:54  f k4 11.07 19,800 19,400 19,700 19,200 -1.80
2022-3  08.1118:40  fY3k4H 11.01 19,600 19,300 19,600 19,100 -1.29
2022-4  08.1208:36  fktH 10.93 19,500 19,300 19,600 18,900 -1.30
2022-5  11.1414:40  fE3kHA 6.60 8680 13,000 8570 8690 -0.58
2022-6  11.1510:14  fidskHA 6.58 8750 13,100 8640 8650 -1.21
2022-7 11.1516:41  fEskHA 6.57 8670 13,000 8640 8640 -0.35
2022-8  11.1607:49  H43k4H 6.55 8680 13,000 8670 8650 -0.23
20229  12.2816:40  fk4H 6.76 9030 13,000 8890 9130 -0.22
2022-10  12.2909:26  fihsk4H 6.77 9040 13,000 8870 9110 -0.56
2022-11  12.2917:04  fi3k4H 6.78 9050 13,100 8860 9160 —0.44
2022-12  12.3009:06  fih3k4H 6.78 8950 13,100 8870 9110 0.44

42. REMEER

421 BWXRIBLER
MEMELK K RIELWE 2 fion. WEFRATLUEH, LENH KA St E2 W /R INEERL, &
K %N h =0.0185Q0.6491, h5E &% R? H 0.99.

422 EFEBKUBEOREGEER

RIE 4.2.1 THIERRAE DAHITI HE 4 v i S 8 000 28 BOR AL 0, nl il SRS SL B &, kR
2020~2023 3@ KA i BT A LA 50 WRFTTLAE H, AREEE I =y T2 /KA AN B ARG L B
BT g, WOshiRER BT, % 2020 45 11 A 18 H. 2021 49 A 21 H5 2023 4 3 A 29 Hifi &4
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25 r
i y = 0.0185x06491
20 [ R2=0.99 .- °
L o
I 2
~15 + e
£ -
- e
4= L @
10 ¢ o
: o’
St
O-||||||||||||||||||||||||||||||
0 10000 20000 30000 40000 50000 60000

HE (mdfs)
2 HEXREZE

SRS IRZER T 10%, A H IR E AL SR ZZ7E 10% LA, XS 1% 22 1 FE /E-6.99%~9.88% 2 [H], AHXS 1R 2T
PIMELDN 2.35%, DRI M A W 40K 0 Rl v T 2 Ao A B B B B AT R AT 1K

F5 REMERRRCRE: m¥s, KfL: m)

H 3] I ] 1 KK AL (m) S B JULIR PR HAXS IR 22 (%)
2020/3/3 13:57:40 10.225 16,800 16,200 15,700 5.36
2020/3/30 13:57:41 12.182 22,000 20,100 20,200 9.18
2020/4/26 13:57:45 12.051 21,600 20,300 19,300 9.16
2020/5/23 13:57:47 11.444 20,000 18,200 18,400 9.29
2020/6/19 13:57:51 15.715 32,600 33,500 30,900 1.41
2020/7/16 13:57:52 21.343 52,200 59,000 53,500 —6.98
2020/8/12 13:57:52 19.584 45,700 50,600 47,400 —6.64
2020/9/8 13:57:51 18.07 40,400 44,200 42,700 —6.99
2020/10/5 13:57:47 17.172 37,300 40,900 39,100 —6.70
2020/11/1 13:57:52 14.821 29,700 28,500 27,000 7.11
2020/11/28 13:57:53 10.215 16,800 15,300 13,600 16.67
2020/12/25 13:57:52 9.216 14,300 13,600 12,600 9.32
2021/1/21 13:57:50 9.293 14,500 13,700 13,500 6.62
2021/2/17 13:57:50 8.524 12,700 12,500 11,700 5.07
2021/4/12 13:57:50 12.08 21,700 22,000 21,000 0.98
2021/5/9 13:57:53 13.607 26,100 25,900 26,100 0.39
2021/6/5 13:57:58 18.094 40,500 39,300 39,500 2.79
2021/7/29 13:58:02 16.581 35,400 38,100 37,600 —6.47
2021/8/25 13:58:03 16.375 34,700 37,000 36,900 —6.09
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gk
2021/9/21 13:58:00 16.84 36,200 41,600 41,400 —12.77
2021/10/18 13:57:55 14.905 30,000 27,600 27,600 8.70
2021/11/14 13:57:59 11.363 19,800 19,300 16,900 0.88
2022/2/3 13:57:54 10.003 16,200 17,100 16,400 —3.24
2022/3/2 13:57:58 11.73 20,700 20,300 19,600 3.79
2022/3/29 13:57:57 12.315 22,400 21,000 18,600 13.55
2022/4/25 13:58:00 13.541 25,900 26,000 25,100 1.40
2022/6/18 13:58:09 17.567 38,700 37,800 39,400 0.30
2022/7/15 13:58:12 16.142 33,900 33,000 31,400 5.34
2022/8/11 13:58:11 11.173 19,200 19,400 18,700 0.82
2022/917 13:58:11 8.184 11,900 11,300 11,500 4.39
2023/6/4 13:58:16 11.479 20,100 19,600 17,900 7.42
2023/7/1 13:58:18 14.645 29,200 27,000 26,800 8.55
2023/8/24 13:58:20 12.268 22,200 22,700 22,800 —2.42
2023/10/17 13:58:21 11.812 21,000 22,000 20,800 -1.79
2023/11/13 13:58:22 10.637 17,800 17,000 16,800 5.33

42.3. SMEERRFTEE

¥ RSEG 2 B i i 48 i SRR A0 1 U i S /LT i i . DU xd L, TR B, S5
% 6 fime WERFWLLEH, RSEG i M0 kM & 5 /LT i it & . DL S U & 19 AF T 15 22 3 [ 7
—23.65%~80.31% ], Hrf 2020 4 3 H 3 HiftEMAHRZ LN HME A, 2020 4F 11 A 1 H R A 5% 2 460608
ey X AT BE YRR 2P AE N 19.1% . 5 AT SRS O EBEAT 0 F (2 5), T LA H AR TR R TR K
PLAR SRS SR AR L RSEG 38 IR S 50 AR 7E I SL B AR T A B AR ZE AR B/ e AR AL R 5 LY
YRR LTS I R A G 1R 2 Y 6 —6.99%~9.88% 2 [f], 1] RSEG Hi4is S AH X 15 2 7£—23.65%~80.31% [ »
WLVE W, A Tk A ST 2R A 7 B R SRR L Bl S i R T e SR AT IR B G S5 RSEG 3
A B 5 A it W T B R, I T T T N A9 A AN KA B R ROR, A A
SRR T/ REE BRI 52 5 (S sl o B ) O 2, R b P A i T2 M 0 AT V] B Bl B & 1 i B
HEINEZ R ZE . AW ERELSE S T 3 A5 ADCP 152, 153 7 AR 5 AR i A Sk B &

F6 MEMBERRE

Hi 15 Sk #5 i & (RSEG) ST WHRE FHXT IR ZE (%)
2020/4/26 19,000 20,300 19,300 -4.19
2020/5/23 33,000 18,200 18,400 80.31
2020/6/19 39,800 33,500 30,900 23.87
2020/7/16 57,300 59,000 53,500 2.10
2020/8/12 55,400 50,600 47,400 13.13

2020/9/8 34,600 44,200 42,700 —20.27
2020/10/5 30,500 40,900 39,100 —23.65
2020/11/1 28,200 28,500 27,000 1.57
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5. &

RSO il e B ST DU U ST 7 St I 2 M U K5 P2 SRR P i AL, ) P e U T N e e DA KA 3 A
A S ARAE BL R I, PR SRAE K ST K A 3t 1 FH 38 R il S A T AT e AR KAt Sl K A2 5 ADCP
MR LKA SRR RN E R R, I I 38 B e T2 A I & A S SRR A ol R R S K, S B Sk B
g, w5 BTN S I AT LA DU IR SS R & k. 45 R W], SRA ADCP AIREII =
BORBEAT A SCHAE N5, AT CALE RS S R B S IR e g P58 I i B0 o 0005 5 SR AR X R 2 £ T 45 2
(KT 10%), XKL 1 IX A EREG 7 AR LR A A AT AT SEVE . SRR, R AT 78 iR 5 52 R
e AR BT B AL SRR ™ i RSEG iR BT X LE, KIUAWIFRL & ADCP MIVR(E B 5 e B2 s
3 8 i AH B RSEG it SR 7 i Sk BT B R At B Al 5 SE O vEAf, Ui W& ADCP ML {5 B Xt Bk T B2 JAt B il
HAREA BEFRTL . IRMAHT AL T BT — €Sk, T AU 8 1 /KA 308 I it e 2 1] Y
RE, FFEARTE 75 REIT BA HoAth AT BEXT HESR B HER L AL R KK )2 2R, BRIAE R — BT, 2ol
BATEZ K ITE RN A A, DS e 55138 [ £ S
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