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Abstract: Based on the GF 1 Satellite s 16nr resolution multispectral remote sensing data and hydrolo gical observation data, we extrac

ted the water surface area of the Danjiangkou Reservoir by calculating the Normalized Difference Water Index ( NDWI), and studied the

. o . . . 4 .
correlations between water surface area, w ater level, and water storage, realizing dynamic analysis of the reservoir s storage changes, in

order to support the decisiorr making in the "Soutlr to North water transfer project”. The results showed: (1) There w ere significant cor

relations between water surface area and water level, water level and water storage, and water surface area and water storage of Dar

jiangkou Reservoir before and after the first operation year of the Middle Route Soutlr to North Water Transfer Project. Moreover, these

three pairs of variables presented strong linear, conic, and cubic curve relationships respectively, with the determination coefficients of

curve fitting equations reaching 0.976,0.999, and 0. 980 respectively. Therefore, one known variable of the three can be used to predict
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the other two unknown variables. (2) The water surface area during October 5,2014 to May 5,2016 varied by a maximum of 180 km?, and

was an mportant factor that affected the surrounding environment. (3) The water storage in the first operation year reached a maximum of

20.41 billbn m® in early November 2014, while the amount of transferable water fluctuated between 1. 653 billion m* and 7. 893 billion m?,

remaning generally stable within the year. These ensured the water supply of the Soutlr to North Water Transfer Project during 2015.

Key words: anjiangkou Reservoir; GF_1 satellite; water surface area; water level; water storage
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Fig.1 Geog ra:hical location of Danjiangkou Reservoir
—E A, T 2013 4 4 A 26 HEIW RS, F4 12
H30 HERBANEH. ZPEERTHES2m 2
P A 8 m 4 R ZOGIEANL, U & 16 m 4 #%
REERERNL, Hb 16 m ZGIEEIESH 4 Dk
BL ) R GIR B (Q 45~ 052 Bm) G O6 I B
(0 52~ 0 59 Bm) 200G E(Q 63~ 0 69 Hm) iT
ZIAMNREBL(0. 77~ Q 89 Wm), J& A< S H2 B K T i AR
st . TR AR, T BT DK EE X
BT =8 HFENER 16 m 263 E 0 Bk %
L2 1M, I EEE FEA 2014 4 10 H 5 H #2016 4E 1
A2 H, BT RE S e, REie 84 H
WG 58 . BEUPHL O XAE IR 751 5241 7
IS8 AR A B S 1) A2 X AT TR R

IKBLANE K AR WRYE T H I, A SCAE4
KRR IR S L3 B PRI K ZE Rk B 176. 6
m ZJafE— R KA AR N B K EIEIE NS 5
B AR VR 58 B[] Y1 AL 2014 42 10 H 5 H
F]2016 45 A 5 H, a1k 1 4 21 g FE X 5258 %) B
ISF U 1K A2 K B i

GF _1 TRl Wik #EAE ENVI 84-F & ik
ITHAE, BN EREAT TR M) GF_1 %4 Ak 2 4
R g At B A B A e ST, A e e ) B
P RS R R A ALE, B ¥ DL A [ Hh B AT
X Dy EoE B ll, B sh R R B S S 5 il
XA HE 1 LA A E A2, SRIE R ENVI # A
rh ) BSAE % Mosaicking ) T X4k — AN I 40 ) 228
AR AT P, 19 2 e o8 B 5 PHL 1 K FE 152
B, DA —2 o prf A
2.2 HFRITk

AL F FAR A — K R FEE0Z (NDW ) $2 HLH
(17K 2R 7K T THIAR 57K AR &K BRI SS 4, 7E SPSS
A A 5 T pearson AH IR 70 BT 7L e = E A R

1

Tab.1 Data of water level and water storage in different periods

i )/ 4= H- H JE LKA/ m & /KE/100m3
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2015 06 19 154. 11 15 427
2015 0707 155. 61 16 477
2015 0829 153.01 14 666. 9
2015 1612 153.29 14 860. 1
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2015 1102 152. 39 14 245.2
2016 0102 152. 55 14 354

P, FRAE IR E R = R A
2.2.1 7 —fAEIEH(NDWI)

oK 2 JE 32 e 2 T S 1 ' 1 i £ 3R AT 0
W, R TESE Uk B et i BRSO R AR S5 K ik 22
SR K, (BLE VY3 Bl 41 b ik B EL A3 1 =
2R, KR 526 T 0K o 225 25 b, s A AL
TRBH S 6IE Hh2k 7 35 5 K AR AL, (B e TR &6
P BRI AT A0 B SR 26 22 A 5 /KR A EE 3 8/,
Uk 22 T K AR T B0 NDWT 2 AR 408 4 AN K 1 72
AT LR LT AN B AR ol e o, ISR 5 40 3 B
AR AL 2T ™ o 2R BT DA e R S s
T A5, % KA 8, 3BT DUA Rk KAk S5
WO LA R 2605 BIX 0 TF

NT B RBUK RS B, "L GF_1 B2
122 e SoA%, K ND W $5 B0 HREEUK PEIX 3815
B4 284485 . FIH ENVI 9 Band Math T B4
A NDWI it 54 =

(b2x% 1.0— b4)/(b2+ b4) (1)
s b2 0 RIZR SRR B, B i A 1 S B b4
XL AN B, B 4 515 15 DU B ST
5 NDWI SR S5 R, T8 % B 1 B BEDK K i

LA SHE + 9] -



FI5 K BRE 928 mAAEES AR AK 2017 F£10A

fHRE IR R £ ARCMA P s I 4% i o &
(Raster to polygon) T B ¥ 7K P /K T AR 32 HL, 15
Bllf 2K RIS R
2.2.2 MRBELMN

PEX I TEIA 542 AR, 523 277 TR E 52 00, (2
B o B S e 31 7K 26 7K Az, 7K T T AR AR &5 7K & 1)
AR, b, PRI, 7K OZE B9 7K ASE S 7K THITHT AR R B 25 1 2 (1]
FAAEAE % HOAH OGME, 72 —se f5 00 R, W] BLl bk
AN BRI Sbr AR, £ A ST 23 A ) R il b Ay
HEIC FRABAY, AE S2BR B Hp R b e B =5 1)
E@%%Eﬁﬂé‘ [20-22] .

3
3.1 AT BAHE KB A 8 4RI

R L SRAIT TE 07 VR AR AR R I, A SR T
FIK ) 21 g IR AR e #EAT 17K AR R,

2 DRI 7T T AR B B, e rh i € X 3 7K
A, AT AR BR R S5 ARK AR A IR R . 9 T B R4S

3

RS 1, ASCHE ARCGIS Hx e — B RS K 14

W o RIEWR) B HEAE BN 1, B R SR 0, |5
et G0 s BT & LL B, IE RS TE 97% A, T2
IR T . & 3 51 PRI K EE 8 AN A N 7k
TR AR B B Es 2R, ] DA AE T 2 TR IE AR K AR
4R, BI 2014 10 11 H. 12 H, A T HRIEHKE, K
J2E 7K THI TH] RRVOR S G v 7K P, B Je LA T AR 3 ik
b, B 2015 1 10 H M), 25— AR BEAE RIRE 455K
Z I}, K THITH R 2 W 92 878

2
Fig.2 Extraction effect of local water

surface in Danjiangkou Reservoir

Fig. 3 Extraction results of water surface area of Danjiangk ou Reservoir in different periods
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Fig.4 Area water levelstorage variation trend
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Tab.2 Correlations between water level water storage, water

surface area water level, water storage area
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Fig. 5 Fitting curves of area water level, water storage water level, and arex water storage
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Tab.3 Parameters of fitting curves of areax water level, water storage water level, arex water storage

HFFUI B WERR WAL RE e RER? HHL bo —IRFH b, ZIRFH b ZRFRE b
FKAL— THIFR 1 0.976 - 23661. 102 198. 756 - -
2014 10-5
EX K- &K 2 0.999 - 40199. 824 - 2.343 -
2016 01-02
B/KE- TR 3 0. 980 - 474.711 0.561 - - 3.23E 10

I LA RAT A 2 7 R ORS B B B e, T DAAE —
SE TR ZEE AR A =R BN A R AR #L
ELIRYNEE-EIR G MESHI: ok (V= W) Wivb ) VA /K (B
NHEAZENT, B8 =BT, 708 W (2) -

HK(4) -
Yimm = — 23661, 102+ 198. 756X e (2)
Yisnm = — 40100. 824+ 2. 343X 5y (3)
Yusy = — 474. 711+ 0. 561X (zx=) +
(- 3.232E— 10)X bk (4)

ReE LR =G A, RECHm =12 H
R AR, AT DA SR At Y AN R A2

R IEME. Herbr, JRA7 B T BLAE SEBr b B0
I, T KR et T KA - E KR 2k S
ke, PR R A — 7K T AR 5% 2 i 2k W] A TA) 2 e ik
KT AR 58 KE IR R, By 1 PR 0 PHT
7K e AN 2SR Tl X AR/ T T ARR 28 7K AR
A, ASCHENCER R B PR DO NI 8] B A H R K AL
B AN B &2 2, 8 — € R 22 Y P9 HE ST
T DXAE Wl #50 LLs oK AR E B, 455 2
XN AR T 1 B 7K B B, RT AT sk AT N
DK T AR J B K B AL VaE A 5. FR 2R
(1A, 7P A ST v P R 3 K2R 1) 3 K BE 7, [T

A SHE - 93 -



FI5 K BRE 928 mAAEES AR AK 2017 F£10A

W2 A K ALK AR AL 4k, BRIk, ASCRST i
BAE AR REH TAEKEINEN 176 6 m I H
R AN — E PE DL A, %% RIEARe i
JEFTAKIE TEAS K AR K A7 & K2 AR .
3.4 FRERX SRS

TG 21 AN R B3 PR 1K P T R
W, &5 %t R AR KA AN K Eids, Mg oK
AR - KAL, B KE- KA LLROKHH R - &KE
IO RIEAY . ARE G O¢ BB AL, B DL I PHT K
JEE T ST TR 72 A, AT 00 8 L 7K T T AR AR e Sk
TR F I X Fy i e Y s R I, -t AT e A
TIPF A 7K e 387K — 4 et K] 7K EAZ A B2 L &
e 15 I R KK

#2014 410 A 5 HE 2016 £ 5 A5 HWE
IR EE AR AT (5X(4)) 153 2014 5 2016
SRR IE AO8 /K AT S5 P XK T AR AR A . Wi 6,
FHT FI7K BT DX AE B AR FEAE BT S AR 1738 4k
JEFEZ 650~ 830 km?, X RN [AIN 2014 4F 11 H 1
HRIF 578 2 X /K T T AR IA B 0K, 2015 £ 11 A 5 H
JKTHI TR 31 f /AME., B He52 i3 A 210K 1 180
km” o 30 BG4 SR BT LA W (T B 3), K
TR T AR 10728 AR X k= LA 7] e 44 9T 1 P 11
FHT X UL G 2822 ] O i A 23 B Ak 1)
DU R X, B4R 22 B B 46 8. 1M B A&
Ht AT DAE £ 2015 4F 4 THAR (AR 40 B AR DL H Sy (]
B, 40K U B B SRS /N [0 B AR Ak, X FT g
RN K AL K WP A 5o o I REAS B R] 5 RS
FHT I K K AR AE 2015 SR % 0218 I sh vk
N IS, 2] 2016 FHF 468 TP . HEXLEK
SR ER I TH AR AR B AR B AR e, AN X
SVIEZN 3 RNk T

6
Fig. 6 Area changes of Danjian gkou Reser voir
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Fig.7 Available water supply of Danjiangkou Reservoir
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