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Research on Accurate Analysis Methods for Hydrological and Water Resources Monitoring Data
Zhigiang Wang
Hebei Zhangjiakou Hydrological Survey and Research Center

[Abstract] Hydrological and water resources monitoring data is the foundation for scientific management of
water resources. Due to factors such as equipment performance, environmental changes, and human operation,
the accuracy and practicality of traditional analysis methods may be affected by missing, abnormal, and noisy data
during the raw data collection process. In order to enhance the value of data utilization, this article has created a
precise analysis system that includes various aspects such as data quality control, anomaly detection, temporal
analysis, and multi—source information fusion. This system relies on standardized collection processes,
implements multi—level consistency checks, and uses statistical and mechanistic discrimination methods to
improve data reliability. Using trend analysis, cycle identification, and various predictive models to discover the
patterns of hydrological element changes. By integrating ground observations, remote sensing and other
multi—source data, and processing them through spatiotemporal registration and fusion algorithms,
high—precision analysis results are obtained, providing reliable support for water resource assessment, flood
control warning, environmental protection and other fields.

[Key words] hydrological monitoring; Data analysis; Quality Control; time series

IKSOKFEPRUEIE L B BAR AR I 2, AR A2 7K
(DANWIDTE S N ER RS /P e A L) O 5 i L P 6
TAXERVERE AR N OUPR R SRR, M A 3 = A7
ATERE L AN B MRS A ), HE TSN E 2 )5 2 A o S R
VAR GERITTEARME R G B IX L B IR KR 22, 7 5 3G UK TR
PR R Z AN TR AN - £ AR B B MRS 4L .
REAL TS 570, A Jo Ml 0 50 0 5 14 2 W 7 120 412 s 090 M) FH 2
R, SCHER BRI BN 22 4 DR ey s 2 3L o PR A SOt 4
P REREAT R G0 M, ISR I e S A6 38 2 st 15 HEAT
IIMTERRIBTTE, L RO FE R WTAR R, /K B AE B A

R TARPTT VLS

1 BmNBREREREHIRA

L D R AR VAL B

9T PR AIE M I KR R B o R, 2 R AR R SR I BOR
PRAEANERAERRE AR T o KL I — R A B 12 2K Az Tl i
AL IRAS, DR L BRI 2K 2, TN A% 5 2 2 il
KR o it 0 P R PR A I B P 2 22 0 AR, W TR R
T AT BT R o ok B L S I P R o, 2
FFRA TR o A5 M I T BASR N TRAE S8 = /0T R) 19 3
FEL MRS A 77 3o TR S 008 25 0 L 2% R ST A T A

Copyright © This work is licensed under a Commons Attribution-Non Commercial 4.0 International License. 149



Hydropower and Water Resources

IR IR FY
F10ESE 1 WA 1.0€2026 F
WEAM . W FIS (ISSND: 2529-7821 / (FFETIS): 868GL002

FRF%, T HEA 54703 H 30 M R 40 i e B v 221
BT R A R o B 2 i) 58 B R SRV AR HERR 7, FE %
AR HIHAE VR D SR R .

L. 240 e B 5 — B A Ie

B T E A X Se B . — B A T AL AR S . BT
SEREPE R B0 1) H IR 2 R LA 5 A o B (R B, 94 AT
TR AR o 2 ) 6 M AR 56 2 o At 388 PN 25 A il s (D 2580 () 20
BUB BT R S . — SR IS R A% 0P 3R, — MR (A 56 (A1)
Wr g = B AEA F Y EYEE N) , BTG RIS GREBI T
RAR) , B RIS (k36 an e 480 AR - i A K LB R
EANTEMER T —80 » KEEA R 7 LARE, PN =R
SR, FEAT I % R KA AN B A e ER 5 DR A6 R 2 A o B i
ITui A ERE K 2 G A ) R SR RSO =

1. 35 a1 ) 5 b B

S BRI A BB R G o MR R AR SC B AR .
QT T UAYME . FRUEZENEEAE3 o N, FEZR I, Bl
B R A YA . [RIB ZIUAR I A SO AT Bk A
W, FETC R B 5L T L B B SR AR 1Y DR Bl i e W S ) 43 0t
Wi )37 5 S RT fe e HHE  RE TR ) S B, AR
B (PR 5 S 7 AR iR DR AT AL B, B B R I A T LA B B
FHRRC TR SRR AR P F)RAE R &M AGE . Bt
A E 4B S5 7 VAT 4 RN, 7 5l A (AR DG 4 SO T, SR
2 [AAE B B M85 7 AT il

2 BfiE F FI R iR

2. o 5 AR

IKSCFFITT LA S ia sy A BENL =305 . s aairmr
PURH 2 #0715, B3 Pkt & im i 1 8 A 1a 1 [ & 1 k7
WA, KA S, G RN T ARG s 1) S5 )
B2 [t R R, R BRI # 2, Mann—Kendal 145 46 J&
TASHOT 2, AFHEHIRAFER R 2 1010, i H gt
IS A IR R A BTG R R AEAE . A R 3 B A
IIRTRINGE 3 AT o AR 43 AT AR AT P AT RAER HH B i A B
RSy, FCTh 2 0 WA e 0 . 3 T 1) JT 35 /0N i 23 A B I A
JRIBACHIARE s, BT AR I H AN [ B ) JROBE R JA B 4544, A Ry
AR T A AN B SRR B

2. 2T AS B AL 8 5 17

IR ST TR AR T 53 g 50 TR 2 P 230 A5 2R R B 0K 25 [ 47 B
BERY  SPRRIT 8] 5 51— M B AR 3 P 8L, PR 51 mr
A% 2543 i F-Fa e 471 J5 8 SLAR IMARE R, R J5 FIATCER 3 BICHE |
PRI BRI B H o =75 PEARIMABE T SN T =45 2 fliZE
1 B B AT 2 1 AR AR . DABPRRZR I 28 FILSTMA R
TR 22 D) 5 A TR AR (1) AR R MR 0L 6 BB 7, LSTM@E i [ T4 MLt
KA RGOS TR o SCRF IR AU AL /N AR L T 22 A
U o WERUREFE— B I TR 22 . 94T R0 RS VT,
FA D7 S E 4 AT IRAIE

2. SMHRME S M 55 LR 26 2R AR

FARAE 7 At A PR AR K SO R 2 [ AR AT AR SE it
R AR o e R A DR 8 5 H KA B AR OG, 307 B /R ARG R 8L
T8 A FIRAT R R AR SC R . S SO SRl BART TS A
AR AN R (R I TR0 S R AR S, H P SR R e R A AR L A
R o AR G BT AE HERR T HAD AR R 5 0 T, AT L
57 RS P RER: BRI S MEIVE P Y8 AvE 2 =
AR EE A — A PRI AR B[] R B R AR, T AR L A 2 RS
PRIT o M AN DR SR 36 AT B AR D 2, S LA B S A
B AR L5 BRI BIRZE, FFG KRS A — 4
AR AR I, B K SO R A LR 3R
BT KA

3 ZRBIEMESEEDN

3. 125K B R AL

IR o B A A I T UL ot REJRR TR L TR A M A
M e RS EE T B, BB 4 A M A5 S,
IR WA RS R3S HE . 2R A R 78 0 A % A e
(I 3SR v 23 M7 445 SR 0 2 o 0 i 2 1 B AT I 2R S,
25—/ [ RS0 Y8 P IR 1) 5 o DU B 2 ) AR R Gt IR IR AR )L
TR IE 2 W AE, PO HE B I A bR 2R o S 18] U AR (2 S —
(RIS TR] K, A5 AS [R] R RIE R EdfE vl LA B St pm A A
P BR A (520, {3 AR ZE bR HEAL B Z-scorebnifEfb . AU
Jr B & T s o (1 B P IR, RS A R L TSRS A
TP AR LA R 5 Fi 5 AR ASLEEL o v E 500 UL IR, AN E 1
REHE IR RN . MBI RRZUERE . DUl
THESERLG R A R AE 260 B4 LS H, 1
TR AR EAK . IR 28 BGE T A 2 A2 AN
PRV, AT LASE LS ERG T

3. 2 (Al E 5 A il 5

et o U 5 0 AT 2 ) 4 LA 3 DX o A7 1, S oK SCEEER
F 25 TR1 AR A AR o AR B R LA ASE ) 75 SRR A (B T 72
S5 B AN EL Y B R T IR O Bt P S T AN BRI S
BT 1 L, — BEHN2 o AR A bR S (B P R 11 i
RV Ar C R ER, & A T HOB RO 1 X 7 B A EE
5 &K ) % 18] E A R, TS 53 bR BORRAE 23 [0 25 KRR AIE . B
AR R U R A BOIRBE T | SR BRI AR, el &
ROR BT AL o 38 5 L A A 4t S e T M A
17 o B e e P A B A AR R A T RS I 2 (R EDRS 2 5
RUEE . WIBAE SRETESA K. IR SAEE PO 4 B
W, A s R, AR () R 4 A 502 R R B0, AR
b BB RN SE F i 22 o S 45 SR AT 5 /K SCRUAR, P Bt
T BEARAK, TR RIS R AR RS

3. SUUE T AL 5 RS

K T LA B 4 1 M 00 K0 A P U P 2 s (T
I3 BT AR SR I ] P 1) P 3R B K S B R AR I ] A2 AL R, 3726 &
RIESE AL, FER B B i . 2 A B LU R 5 1
R, FE[F]—AAbR 22 HLE AN F T2, T G &R e 2 W) AT

150 Copyright © This work is licensed under a Commons Attribution-Non Commercial 4.0 International License.



Hydropower and Water Resources

IR IR FY
F10ESE 1 WA 1.0€2026 F
WEAM . W FIS (ISSND: 2529-7821 / (FFETIS): 868GL002

BEIFSEE R, i, REESERERR. BEWE 6 E
PRI K 23 1] E 10 22 50, 7K 5 437 B AT DA I H V5 e IX o = 4k
T V412 1 2 408 ] 7K ST B &5 A T e, 7 Ak b 2 30 L 9 3 P
HIE o B A AT RRAR B A FH AR K SO FE AOAR Ak, k7K i it 2 i m]
AT H T R AR AL ek R A8 L AR AT RRAL R 8T DAL A
H o SCE AT, s R T A BN I Goi - B (S B A
RE AR SEDUK IR . KA L RKREE S 300 a ), 767 %
AT DASEI AR LT A S A T R T A R R
R, M B R PR o PR SR SERE R LA R o B B AL R A
LEVERL A R, IS BIK BEIRRE F R. BoKIEE 85
P UL

4 HIESE RN A S

4. KB IR 500 B

K BEIF R R ) Atk gt 2 BB A AT . AR
FERVHEAT M T LIS BE AR . R REARAE . AR UE SR 2%
FEbR, KB T AT AR o R PSR o0 BT AT AR S
I (¥ CRAIE 6 R Rl F F K, 38 S K SR Y 20 E o 7K B T4 43 AT
RN K 2R RIS E R Z NIRRT O 0T, YA
IR B 2 = i L. ARTEHL T /K ShAS K 5 3 o] LS AT
M 7K BRI 1 0, $R 3T Gl 3 A0 5 YRR XU B S AR
P8 KB KSR K BEUR AR B PP, DI 1 285 T A
IR IR AL B AR AR I -

4. 29k B 5 I T

KL IS 1Ak B O T T I DS R AR A o AR S B
W KL SRS S, ST K LK A R T DARDUAN 0 ]
KRR, T2 2 TR 1) I o T 2 G4 B T 46
DAB TR BRI, K. 3. BB, ISR RMSESEER,
SR Z MR . B RS RS . KBl R
SRABUL A 37 KRR A T8 B AR TR, 75 3t K XU 1, 38
HH e R IX, 25 B k) B B S B (e e S s . S 4, X
St KRR AT R 2 BT T LAR H A K AR 7 M R T A 2 ]
AR, 2 e B 9 Ik R X

4. 33T T 1S BERAIE

N T ARUE S HT 5 B AT 58, 75 B A3 AT I T VR AT R GEH)
Kb PR BEAIE o — 5 PR ST 5 SE A B0V, RIVAR 87 — 0 4 Jcdie FH R AR
IO T TUM A SR . I TSP AR ZE . T IRIRZE .
SR ZELESR IR, 5 0 VR 2 V0 B EL B AR ROk B AR RS B 3
TER AR (1 b A, 36 %A HE 1 7 vk o BURR M 3 A A PR SRkt ke

B A TR K IS E . AN E M TR T N R 22 | 5
T GE MR 2 R LA R i A 2 AT AL, W R S
RUB RN DU . BRAESS B AT UGS T i ek . k4%
IR FHET SR AL 2 AR A o

5 Zit5RE

5. 1451%

TR K B U M DA PRI RE HE 20 AT, A28 K BER R A
1 R SRV BRSO o AR St e s i L PR 0 o 2 1)
B, R R IR T — B R R ER S FR IR B
P AR, ZIRE BRE PRI ARIER. ZE RN
Tk ERE T SRR, A AN B 7 V4R s o &=, A
B Tl R St A T A B AR N TR 23 AT, FH R TR | 23 Jk
S5 2 P S B BB 2 T SRR S A AT (RRE FE AT AT S . B ALK
FLEIRGEIRVAN . Bt KRBT LRI S5 s b B 42 41k ) 42
(AR o3 BT I VE AN R SRR R, A5 S S AN

5.2/

AR T AT U CA R L T R, — & HEE N T e HLa%
5 SRR SC TR Y (PR JEHE G, e i R R AR R DL K
SR AT AT K. R R BTN, 5
HARK L B NS BRI HAR, B8 — A & aeitm
KIS R FE T 6 o ZARINRE RS R G K (5
BRME BRI L SRR, SRR Z TG 2 R
EEE T ITiE . DR E AR, SILIEWIE . w R L
AT 52 T (R R AK, B0 20 AT 225 BRI RIS B R S S, A
T R 7K B3 5 0 AT R 20 R ] SK 22 A AR @t 3 stk . o8
I RERIFRAR TR

(52 30Hk]

(1 3F 31, F 4. K SCACK T8 1630 77 7 1Y 1] B2 B xE 52 #F 8 [0,
H [ # 4£,2024,(08):114-116.

(214 Z AL, % S 5 30 — RAKCUKFE IR M 1 T 2 SWOT 3 5 4%
fE. R G R E0] 33k B 3 &,2024,39(4):374-390.

(315K & WA A ST AR % IR M 30 3R R 5 3% 4 4p 8 22 4 [0
A k% 4,2023,006):31 -33.

L4750 5T A ST AR HE IR M 0 B B B 4 7 oy & & [0, A
AE (TR A),2019,19(20):176-177.

EE B

EERN991—-), F 5k, 7 A G AR R AL KA, AR I AT
Ry er: KRIEE,

Copyright © This work is licensed under a Commons Attribution-Non Commercial 4.0 International License. 151



