F414E 58 KoHoOBE W R Vol. 41 No. 8
202348 H Water Resources and Power Aug. 2023

DOI:10. 20040/ j. cnki. 1000-7709. 2023. 20222138

PLEE RIS A H NDVI MR &
& F i 52 B9 B =5 Zh 7S 45 4E

E OBCKHEEFARE 4
R 2K SOK VW TR 156 210098)

WE: EFTABRFASRALETFF T RAR AR AARAMRESE AR AMIEH(NDVD AL B F X
v i B TS TRAAEZLFZTTHEASRAMSALA T ENGE SR AAETLEL, A
T AL TR 1982~2017 32 A NDVI. A Z(P) . F 3 LR (T) &K %, #1 A Pettitt ¥ £ A Mann-Kendall
AR BATAERY NDVI ZAE AL BT 230 &, - A T Pearson 48 X 547,12 5] £ K B NDVI 24 R B
AEBFREAR AT ALLE T NDVIM TG H R, SRAN,ABRE NDVI £ 1997 £ X4 2%
RE BAAREEBAARET ABRABEIRL A LB E LB W E T L, B oL xR E
KR R AWF;ABRABAERLRNEG NDVIAS AL B Frap ek ol TG, BPRARBER S 54
X NDVIHWERERWNASAERF A piED R LG P.T a AR AHARERLLE NDVIsT P ERERE
W B REENER IAA B THRENAMEH AT T ENRE AR, ARBIRAAALEK
NDVI st P #yvy ot k T ARG FREF A LR ;R LS NDVI T AL B F 4o B @ AR R L7 39 A 73
Ao, BRI F A TR A KRR R R,

KEBIFE : A B (NDVD ; A% T AL s wh B i BF 5 B 2 20 A 5 42 1% 7T IR 3K

FESES: [TVI1];Q948 XEkRERG: A XEHS: 1000-7709(2023)08-0005-05

HmkE#.8 H NDVI ik 3] &4 i K9 H e vk
Fin iR, NDVI 208 R R, B 5~8 J Uit A
BRI, N 58, 790 B X o BT R L

AT 3R A — 0 i 7 R R R R AR R R F A PR P 541, 3 % i X B R Kk A
Gilass RS 2 R R T AL, gL EES ARG WX AR S i Pettitt
+E%9%ﬁ%ﬁ%ﬂkii£%§[ﬂ 7*3%&*5%[ *ﬁg/ﬁ‘Mann—KendaH(MK)%%ﬁ%*ﬂ Pearson

1 5l

][

(NDVD % (& 5 |- T4 3, (0 76 75 568 25 JE 1 306 1 R TE P AS R g Ak pr e ] A da 1982~
WO W S R B R S R e 2 g 017 AR NDVIXE BT U B RO
LRI | OB AR B o vk NDVI U TCER [N 2 R i ) B 5
R B S 2 AR SR AR A B mﬁﬁ’Wﬁﬁﬁ%ﬁﬁmﬁffgmﬂm
HIBRT R T WK P45 PR - 25 ko 17 7 B Xﬁ{f?ﬁﬁ@ﬁ%%}ﬁ”ﬁ%E%&V@
OB 2 Bh A 78 B 2 AR, BB A T R A = MUESIERAA R RARITE L.

B 0 7 K e B T R S S ek i AR 32 871 km”, o 2 HiIEHHE

BIHEHE 4 900 m AT . WA EA TR0

H I 25 RS AR N — 4. 00~ — 1,54 21 #IE3RENR &b 12

C LK A i VA, b e IR AR B /K 8 300 ~ 1982~2017 4F NDVI $t#2 4 5 F E Z B
550 mm, 5 H J5 Bl MK FIACIR B9 38 0, NDVI & WU IE IR 45 - &5 — [ 5 M Bk 2 0 B2 O o

W B 2022-09-15. 8B H#§: 2022-11-01

EEMA.: bk B S AR 55 2% % T8 4 % B (B220202035) 5 58 Z W M IR 45 G B B A S R B

(2019QZKK0207-02)
fEE BN TP 1999-) , B B 55 A 5% 7 1] R 7K SCK % R E-mail : 2659673770 (@ qq. com
BIESE: skIEIE (1982-) , %, T4 (BI85 WF 58 5 0] A K SCOK % I %%, E-mail : zhang. rr@hhu. edu. cn



.6 . KoHOH

2023 4F

> http://www. geodata. cn)"™ L iZ 5 ¥ 4 23 ]
SRS km, B H P LT Bk T B R 5
B B 2= P8 o0 Chttp://data. tpde. ac.
) VSR HER N 1 km, N Tl 4% K 53]
Ay B A ArcGIS X P T e 17 1 b
BELIE BB 5 km 1 1979 ~2017 47 5% 0]
WHZE A P T W28 50df
22 MRFAE

B TR E b SR Pettitt #6595 75 ¥ 4
Br 1982~2017 4EH7 5% W I 3 2k K NDVI & &
R AR (I PEKCOEE 0. 05) . A RAT,
W) A 58 AR AR Sk L8 3 AN BIF 5% i B X 43 Ry 5% A8 i
JE A B T, DLREAS P51 g hf 52, R DA SR
A g5 R A B A A RO AN [ B B ) ND VT i
17 Mann-Kendall # # & 5 (8 3 M K F B
0.05), R I3 T Pearson #H 56 28 54 Wi 137 T i
M r S NDVI X P LT B0 i i,
A X R ROEE R R R By P T AT
Mann-Kendall # #5555 , I 45 G NDVI 55 XF i
R P T AR T L X NDVI
AR Ak 14 5 T

FIH Pearson fHE R4 NDVI 5% A
T A A kR
Rk:max{‘R,,,,R,,,H,"',R,,,I,R,,‘} m<n

(D
XH, R, .R,is R, \R, 3K m MR
B NDVISRERN mom+1,.n—1.2n NTAW
B — R G H FAH C RE 4a R

R, #WINDVI 5 £ A RESLHF M
PR TONERYIEE S ETE AC P FL QiR oL T8
oK, W MK B0, 05), R W] NDVI
XPZ G A F W R R e —m AN H .

TR Se i 1982 ~2017 B AR K
W(5~8 HYW 4 4 H REEM NDVI, #4424k K
(IR A RTHE 0~28 A H I E 4 A RER
NDVI 5 4~32 ~H RJE P.T 1Y Pearson #5¢
FB A [ B ) R BE T A O 2R Bl X E 1) R
N R, BRI LA NDVIE 12 4~ H
FRUBE S5 B F 19 A G 22 850448 Xof {1 e oK LG A2 T 35
PR A NDVT X% S % B 7 19 i 7 4 B
Hh8AH.

3 #HREHW

3.1 4 KH NDVI =4S
TEVRIRR BE I L Pettitt 58 2458 K 56 15 7 % 3]

WA K NDVI7E 1997 4E R E5RA, LI
BAWFIES B o R AR T (1982 ~1997 4F) FI 5
AR5 (1998 ~ 2017 4F) BiASBF Br . NDVI 4 4% fx
A W 1. B 1 WAL, AR R, NDVI L
0.008 9/10a Ay R 2N B F 1 LI =4
JG .NDVI LL—0.014 3/10a WEXE A B EFH T
a3, m UL R0 B% 3 Sk AR K ) NDVI 78 %6 48
(IPEREREH =R 2N

»=0.00091x-1.49

"/ y=0.000 89x-1.452
1=-0.001 43x+3.216

1980 1985 1990 1995 2000 2005 2010 2015 2020

1 1982~2017 FH FEARIB A KL NDVI £REN
Fig. 1 Evolution processes of annual growing period

NDVI in Lhasa River Basin during 1982-2017
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Fig. 4 Spatial distribution of temporal trends of annual
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Responses of Growing Period NDVI (G-NDVID) to Meteorological Factors

Spatio-temporal Variations in Lhasa River Basin

ZHANG Yang,ZHANG Run-run,GUO Ming-chen, WANG Zhao
(College of Hydrology and Water Resources, Hohai University, Nanjing 210098, China)

Abstract: The Lhasa River Basin is a typical arid and semi-arid basin in the Qinghai-Tibet Plateau, where the ecosys-
tem is extremely fragile. It is of great significance to study the spatio-temporal variation of vegetation index (NDVD) in
response to the changes of meteorological factors, and to explore the adaptability of vegetation on the Qinghai-Tibet Plat-
eau to the meteorological factors under the background of climate change. Based on the monthly NDVI, precipitation
(P), and average temperature (T) time series dataset in the Lhasa River Basin from 1982 to 2017, using Pettitt, Mann-
Kendall trend test and Pearson correlation analysis, this paper analyzed the spatio-temporal variation characteristics of
growing period NDVI (G-NDVD and meteorological factors. and identified responses patterns of G-NDVI to climate fac-
tors. The results show that the G-NDVTI changed abruptly in 1997, and there was a trend shift from increasing to decrea-
sing. The climate of the watershed changed from “wetting-colding” before the abrupt point to “drying-warming” after the
abrupt point, and its effect on vegetation growth changed from promoting to inhibiting. There are two zones in the water-
shed where the responses patterns of G-NDVI to meteorological factors changed before and after the abrupt point. In the
western permafrost areas, G-NDVTI shows significant correlation with P and T in the second phase after 1997, i.e. , e-
merging the “responding” function on meteorological factors variation. In the southern seasonal frozen zone. after the ab-
rupt point, time lags of G-NDVI to P were elongated, and meanwhile the “responding” of G-NDVI to T has been trig-
gered. The latency of NDVI response to P in the western permafrost region is longer than that in the southern seasonal
frozen zone. In the second phase after 1997, the response area of NDVTI to meteorological factors increased compared with
that before the abrupt point, and the effect of meteorological factors on vegetation growth in the Lhasa River basin was
enhanced.

Key words: NDVI; climate change; lag time; spatio-temporal dynamics; Lhasa River Basin
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Daily Runoff Prediction of Lanzhou Hydrological Station in Yellow River

Basin Based on EMD Decomposition
LU Wei', WEI Lin-jing"
(a. College of Science; b. College of Information Science and Technology.,
Gansu Agricultural University, Lanzhou 730030, China)

Abstract: In order to improve the accuracy of runoff prediction. based on the control variable method and the daily
runoff data of Lanzhou hydrometric station from August 2001 to December 2019, the models of the LSTM, ARIMA,
SVR and XGBoost were used to establish 12 model schemes, including single model, EMD decomposition and reconstruc-
tion, EMD decomposition and reconstruction after removing noise components, and evaluation indicators of the 12
schemes were compared. The results show that the EMD sequence decomposition and reconstruction technology and noise
component elimination based on Hurst exponent are helpful to improve the prediction accuracy. Compared with the single
model, the Ryyus: of the model constructed by the former decreased by 15. 16 % on average, and that of the latter de-
creased by 28.49% on average. Among the 12 schemes, EMD-SVR-ARIMA with noise components removed is the best
model.

Key words: daily runoff forecasting; EMD decomposition; Lanzhou hydrological station; machine learning model
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Effects of Different Layout Forms of Rigid Vegetation Groups on Hydraulic

Characteristics of Continuous Bends
ZHANG Chao-yu' sSUN Xue-lan',JI Zi-qing” s DUAN Jing-jing'
(1. College of Water Resources Science and Engineering, Taiyuan University of Technology. Taiyuan 030024 ,China;
2. State Key Laboratory of Hydraulic Engineering Simulation and Safety, Tianjin University, Tianjin 300072, China)

Abstract: In order to understand the impact of vegetation groups on the hydraulic characteristics of natural meander-
ing river, this paper designed two kinds of layout forms in which the cluster layout simulated the natural cluster vegeta-
tion group, and the uniform layout simulated the artificial regular planting vegetation group. Through the flume experi-
ment, the impact of different layout forms of vegetation on the distribution of flow field, hydrodynamic axis, turbulent
kinetic energy and transverse circulation structure in continuous bends was explored. The results show that the flow field
in the bend appears obvious velocity partition in which the high velocity area is close to the convex bank, and the low ve-
locity area is attached to the concave bank. Vegetation layout makes the distribution range of high and low flow rate areas
have the opposite change rule: the high flow rate area increases, while the low flow rate area decreases. Under the action
of the bend, the hydrodynamic axis ‘gradually swings to the convex bank on the upstream side of the bend top, close to
the convex bank near the bend top and swings to the concave bank on the downstream side of the bend top, completing a
cycle of motion changes. Vegetation layout makes it swing to the middle of the flume and the deviation degree of cluster
layout is greater than that of uniform layout. Under the action of the bend. the distribution of turbulent kinetic energy of
water flow is small on both sides and large in the middle. On the whole. the layout of vegetation increases the turbulent
kinetic energy on the downstream side of the bent top, and the impact of cluster layout is greater than the uniform. The
vegetation layout changes the circulation structure of the section, which is manifested by the swing of the vortex core po-
sition and the change of the distribution range.

Key words: continuous bends; rigid vegetation; flow field; hydrodynamic axis; turbulent kinetic energy; circulating
current





