$16% 55 H ] KR K H R 2 B0 5T e 2 4R Vol.16 No.5

2018410 H October,2018

Journal of China Institute of Water Resources and Hydropower Research

XEHE:1672-3031(2018)05-0451-07

KEBREERENRARNAHFRER

RN, RN, FEEN, DR

(1. P EDRFIK BB 585, Jba0 1000385 2. /KA B E AN L, JEaT 1000385
3. KRB T Rk TR R R BF S s, dbat 100038)

FEE . K5I WO oK ) 1 T Jee d i I 2 — o KR 3 SRR AR 1% P B 1980 4R AT R T 2 7 T
IR, 1990 AR TF JR FAA0E 18 I 7 e 5 o a0 40 AERHRIR R, B U TR0 . Bl L BEAL Y Oy ik
), @y KB UCHE BRI R GE, WIS 1K R TR IR IN 55 Ak o AR SO R S KRR S

ARWFFEIEAT T BB, 50 7K 529 1 S AT T R

KB KBUE BRI, U5

RESES: TP79; S761.1 XEEARIRAS: A doi: 10.13244/j.cnki.jiwhr.2018.05.014

1 55

1980 4%, 7J<7F'Jil3@}é‘?ﬁ7k FA AL CLATR SR BR“ Hot ) 0 7 2 R 1 K R 22 B hr T 7 45 10 bR 2 o
T [ 57 g F AN E g g U I 2 R a5 LT R K R R SN FH A AT 2 — o 1987 AE H 2[Rl
Iﬂ%&\I%M%%\@%ﬁ%%ﬁﬂmﬁ?ﬁ\ﬁMTﬁ\ﬁﬂﬂﬂ&\MEME\ﬁw?ﬁ
TFRE T B TR B0 S2 36, AH SEWF 98 SR 78 1991 4 vp [ Z8 30 R bk Wil v R 45 T BB /R .
? i*wmwﬂ@%kﬁm,*&TUUY%HHY%HXAH¢Iﬂ%% B 5% 3 g rh o i S

R — 0 A B B TR I TS 8 RS AR R R AL, AT o S A MR Bl R R AT ER k7 i R A
RN NN R O Rt RS AR, FE 1994, 1995, 1998 2003 4F 14 4 A ik K W i v
I TERM . 1990 418 1 2 2010 48, Bl 25 38 S H R & 8, K R I AUk — 25 9
&, RN RN AL TR . U RR SO R W S AR L 5 s AT R G S 5ikis i &
B, AR T 28 T 22 WM vk, B T 5T NOAA/AVHRR B8 (1) 5218 18 80 &R
4t. HT NOAA/AVHRR FI MODIS S84l , X 3 5 N LA W E KT #4717 @&s S 0. 2010
A, WA R LIS, KR B A S5 A R R, KRR e T e K
WA S %Ak . fEAE T, KRG GF-3. RadarSat-2. COSMO-SkyMed %5 £ il 55 i5 T2 1 GF1,
GF2., BJ2%5 Y624 TR 45 22 U5 38 JOELHS , W AE 1 ~ 3 d WP 385 907 ¢ 5 1 SR 07 20 W, 0 W i 2% 3 &%
B FRE GBI A6 TS W0, O REE E R BT R R R G TR, I R K R A
RS RS, HRGSC I T 4 E A — R R W ], MR AR e R S RS, N
PR TAESR AR 2 8504 S5

2 KR R I I BE T S

B

21 #EFREEBREVNEAFRIER EIEERN T HEIR AR KE WS WA AR5k L3
0, JUH IR X it 9 A M PP AL o )T O R R F R R E AR e, ETE T H
B IRER A RT K, D By K PSR B T A RS

Wi H . 2018-06-20
FEWH . P EKEERTE I (J2014581042017, JZ0145C122018)
EERE A BER(1969-), B, BACHIMNA, BRFEER TR, FENFHUEPIENI% . E-mail: yangkun@iwhr.com

— 451 —



KRR ER LA KN AW R 4 B wire sk S

2.1.1 1980 4K 09 By 3k 1% R X B FL7E 1983 4F, oot st M Bk BE U5 T AL A9 TM S AR A & 1 R AR AE =
VLAV e ST kK, B Ml AR BT 32 s T FRRN R AR 5 S . 1984 4F AT 1985 4F, AL R T
Ay BIR A T S A E e R  f kK . 1987—19904F, TEEF R BAL T, KFIE . hE B
Bt . EZMZR . BERRGRME KGE A O 2 8 R — A2 TR LA A, S e Ak e Tl
TFUE L EIR W R VIR VT B R JEE T DX DL R T TR, TR T RRLBE A [ ke s R . B
FAZARE , 76T 1 A ST T 4 KA RN o S B W I K A R R G, Al SR B TR P 1) AR O s it
KU E 28 HUEE 28 T2 HL 22 A0 B0 5 4 30 B A T B it T R kK A BB o

1991 4F 7 i 1 DX & A= RE KL 7 U I, % 3R 0 85 X R A dak o R TR A A L R AT — S i 3
DA B 750 Hly DX 2K HEAT T M, v RO A S Y 9 A K R R AT T M S e A e, R
TR . ORI R — SRR L R . VLS WL = R KRR AT T IEAG L ik ik
BGHE S AL 5 RK AR, FHF BRSBTSt Rk 2/, K TEREM, SR EE, Z3H
55 e 401 01 1] 5% 97 YRR HE 8 10 v BE VRN AN AN RA TR T AL R RS R R S
2.1.2 1990 F KA X 1E EaF AL S & & R A ard dRPiGE BN I 2 5, BERO\HE KRR
oA 863 fa AR i K] A [R] S FE T A KA S A S 2 R S . % H i B R R KR
B Rk B A E SR SR b O A 8 R AR AR 4B T AR R ZH Y, 19914E 4 H 3, 1996 4F 4 H i
RIS o

ZRGENBRBI RN —RE—i, MisEETrE0 5% . FRLHNRESTRE. s
TR AT 43 & e LA T RS AE B AL B R G LER A AR, SEIL T A R AR . BHR SERT (R 15
. W A MLBh R TG . B s R LA R U PR A S KT RE o 1% & GEAE B 0 1) AR R R 2h s, T
1994—1996 4F Ay VA 74 £2 34E e Ja X 4. 77 . YU . WiEg . Widb . i Wdb 7 A XA Etk ikt
TSR, R T E M. T BRSO\ T S R R4 S K E T A — 44

I H A b, LRI, E 2 R BOG B T Ik RSB AL BE R 6 m R
)3 m, FHHERELH RS . CPSEE S FHB M LR A S5 . R 0T & TR Ly i i
TVFZ MG, 20034F 10 J, i %S 8 B S i L 4 R 40 TRAE 552 17 iR 3815 EUKBLBE 2000 4F B F}
Bk 25 0 — 542, 2003 4 SU3RAG K @ K R BF 4R =484
213 FTXARAREFUNFFLSEFLA4%02S LR HE, BHEEAE 16 EEE D2 B
WXRBHZ — @&, WIER RS . @REMRGELA MR, FIACERARKE LN
WAL 553817 RE R g R, Kook B E RN 5L 5817 RAE @ 5ikiE 17 E h —
ASE %R RO 55 A RN SE AR B SR, X K SR W 5 A AT R S e 1 G B R R Ak 2k A T
BHEIOC, T2 H AR 8 — B W7 0 F W 5 PP A H R MR, P SRR #E B L I 5 EAG
FORGR . B DL o 5 RUR M gl L R SR T AR o, YR 8. BRI
7 B JRR 2 AR

WA WO SE, ok TR BRI HL A B U 1 R I ) R GE AR OB R, S T AR AR A
IR 32 DA B B AR, A T — ANk S b2 1T R R G . RE T 19994 4 A Wi d ik, I
71998, 1999 4F J 2000 4 FFJ& 1l 554k iz 17, A 16 5K B TR 52 548 45 508 LA K 2o [ 52 18 J oo 1)
B 55 BE I3 8 T RS A5 SR B2 4L T O W AR 55 o 1998 4%, 7E R G84E Al T 4R 1 i A S8 i sk AT T 9 Ik
WAES5, KEZAE36 hINEMAES, 199944 H REEMZ )G, MMBENF L8RS, Mol TA
WP AT B 1] H RS A 3 24 b, T AL AR SAR Y L 45 5 B 36 ho 2000 4E Bifi 35 KL Al R4S 1E 19 52
L AP TR W PR A 12 h A SE I

HE w7 I H W I DAl 4R B R G R 2001 AR VE L L K SR SO RIME B R ERUR I
AT E KR BE 2000 45 B2 B £ 1E A R — 45 2 LA I 2003 4 5 K R K @ K R BF# R =43
214 #HFREFHEMNFAMRE RHEFEZAR 200242 H F 200448 A, Hob A& E B 35 F
FER WYL ICF WL TS K R G R G A BT AR S T Uk B O A 3 R
AR, WP T SAR HHE i P 2] 1F At E7 K AR 1 B s B BE R SE AT T SE o 7E R Radarsat $C4E X

— 452 —



KRRCETREA AR RN MO 4 B Mg R D

2003 A7 ] 9 358 746 K R A7 S I Ay 1 R R, A T T A B e e e R R T R B . R T
IS GIS 7843 A 2 K SCREETY A (g 07, AT 3k o 1), N7 T K SC2E 5K A A A R ok
T AR, I ) 3 S AR R TR B (T A SR, TR SRR B A BT B Ve PR G
Ko ML WRAHPEGT T I T GIS it By ¢ F VR PG H R Oy ik, 3 SRR T k87 Kk 25 ) 4y
A5 BRI S TR kL A S AT B A R A . R RIS 5 R Bk
FERY AL b, E 7T GIS 3 [ AE S I Y k7 O R PEAR LAY, I 3d i 2003 YA i St K #
T DX Tt ¢ A5 2R VA B T 45 2 PR AR AR RS g e A o iR 2004 45 3K P KR B R B kA —
2005 4 3R AR FIFB K B B 2D T AR
2.1.5 EZHo kA EBR R TR ARAAE(—H)—®F TR 2013—20154, HKHEH 43 KR 20
RIE RS (— ) — KRR FE W 7 RGERE RSB T E , JFR TSR E A 50 260 DR
P 0 k07 g WM A 98 o %00 H S AR GF-35 TR SAR 5845 45, W& ik SAR . XA fL SAR
FA Ak SAR B 09 K UK B 3R U s s M DEM 285088, BFSE 52458 LR I 5% 50 By e, DT 45 25
T B RCE AR AR EUAORE E s 1E 22 AR P KB B I SR R b, T AR A KR T ik, R
UL KR BTy ), S B0 ELAG B s B Y 5 v T ) R T
22 ERERBNEAMRER TEIARHWEES, @& B G E7 W As A i, 1
FERECR DU 0 . P 2 3SR, BT RN ANES T,

HG T 1990 4R KT, FEWI R L LR A AR T 4f 1 5 R R I A e F 5 . AU ERS . JERS
DA K B3k SAR MR AE I ASERA . 473 55 dh /i 47 = R 25 £ 3OK 4 WEMB0 BF 5 . #2° JU R RH ot 5
KW SR 5217 RE M 5iiE 17" LB, A iiss T 280 T 2 200 Jr i, g7
T 3T NOAA/AVHRR ¥ i 515 128 B R 4t

2001 4F58, vl AR 1 SRR 23 20 g AF O T TUE 4 0 H SR 2 R I S O 2 50l 5 A S e F
87, TERGEAAT 1 P A T 5 R DB oY BROBR R H R R R B el b, R T BUA B TR
G, 4R T SR A S R RO AR Rl A BT AT R B RS, S T RSB
TR A5 2 R Gt DA R R 1 3 L L K SCRSE TR F 6 1 T R 0 R I 48 15 8 R A R GE o i ISR AE FR Ty
UL K R G W AT SR, 3K 2004 4F B o [ KRR B B kA I AR

2003 4 TF 4R, ARAH T BHE SERR M TR 5 AE 2 0 85 B9 T 30 K R e R 3 I A T B R AR R F
FEE N IE o F SO R R IR R R R RRRIEA . R N O AR AT T 0
FE L LTS [ SR R S A 0 K e v A BER b RO v BT 0 ) 2 R R R R B T vk
FETF R T e T BP Bl 48 10 45 R 7K P 09 - SRR S TR A A, T AR T B R A b S 1 T
7% o ZIWEFE AR 2008 4 B v [E KB B RGN ] S

2006 4F 2 96 J5 58 BT BRI AL 23 0 25 B O T I T B 5 KR Ml e A i I 5 PR AL T L KR
O 8 PR AT b B I ¢ e 1 T S ] A A0 R Ko SR AL G B R AR AT 863 Kl LA 1 1 IR 45 Y IX
T 02 R M S B R AR ST 45, WK R T AR . MR B Y I s RS R A Ty 1k
AT TWRAMISE, AT R4 BOTH . B0 WAL A B R 298 T HE Al

2013 4 7R T 15 43 7K I S8 W, FH /R 8 2R 40 (— 1) — K 22 9¢ 55 I 7 45
KRBT, XF 585K R T W R AT T IR ARG, T
HHEE

2015 4 AR AH T [ B YT R 45 R G0 I T RE /KR 2 8 B I R g i "I, X B
AL B . B A . MR k. BRI . FORE ST TIRAMRSE T, A R
S ALI S T

WAL 30 4E R ARBESE , EZ IR B AL 3 . SRS SR AR . WEIARTAY | BT . S IEAL SE O
AT, ARG R L W R AE WD I S IR T iR S A Y R A bk #
E NV G N o = B (T TR N | wb 7 N

53 PR WL R S B
R IR DR SO

— 453 —



KRR ER B MEAR RN MO 4 B e R D

3 KR R I IV

301 HEREEBRBRIENNAHERE ULEFUCHE M E B PEAG L 55817 REAE 1999 4F 4 A W10 &,
7£2005. 2008, 2013, 2015, 2017 456 )5 5 #EAT R8T, (45 HORN W 2 H 45 319 4K 19 T2 Bl
A () R N A W B T R, AE 1998 AR YT MM FE VT skt /K . 2000 4E P4 K 5 vt 11 K AR R KT
P& . 2003 4 E T B EE K L 2008 A DU A8 SO R L 2010 4 T R AR MR 2013 48 2B R VT I Bt
K. 2014 4E g B AR . 2016 4F K VT A FiFEb K . 2017 48 5 AR 7k i B KRR % — RO % &
WKKER, ZREWEETEEEM . RIHZRGIT RIS ICF N 2 WM, Sk E R PRy R S
FEFR SN0 58 UL K 3 [ 52 0 J o 1) [ 55 Be I S T 4R B8 T — R A0 A9 {5 IR 55 o SIL 7R g T S dn F

(1)19984, KIL. MAMETLIE A A HEitEi kK E ., o TERRSMTEBEMES, gih
AR VT SRS A8 VT SRt 87 R A%, IR W 45 SR R i a8 [ R B A B AR S 1T, Ok B T R 4R
(L3R SR S i IR g /e <N 7 N S I B R 1 BT AL 2 A o £ 11 B 2R 7 R N EE 97
FIAE 7= BB AL TR — T UERE, AT AR R R AR AR S A AT S TR T R Rk, R &
T VRAK T B .

(2)20084F 5 J1 12 H U N B X KA T FI iR, HEIHEE TARZ g RKE. FHoEIT
[ R A3 A R S B T IE R R ZE W . PO SR AR B2, SPOTS. P EVEIER A . dbai 15
/INTLE . ALOS., B 15 . Envisat fll Radarsat % 13 2 32 JBEUIE , XF 35/ KA b 22 22 0 4T T W
W, 56 R 5 1L HE SE ) UEAT T A SR ah AR WE I, W 45 SR A ) 5% B o b 7 R FE W R 2 Ak B R R O
PEUE TR AR .

(3)2010-4 A 14 H, HBA EWERE AR AL T Ms7. 1 RMFE . N T B i T fif 1 X 24 ok
FI TR RS B, o R R G oy BRR i s g, A B —5/NTLAE | SPOT IES 14,
X KA TR0 I SR AT T R, g S W AR OK RS, S BIBRER SR R

(4)2016 I, Z#s)E/REwM A m, Wt . SR LE TR RN R E., PO
FIBJ-2% . COSMO-SkyMed 55 & /& &4, XFdb g . R &M IX, LRUE LT . Wi i 55
HoJF R TR AW, MR A SRR RS B R BRI R, R TR IR SR T B S R, B — R
G R S NI b, BT o R R R, R I A R o B OK RS, B R T ORI
I ) 25 3 FORG B, RO 4 i T 85 A 3 s [

(5)20174E7 J 13—14 H, MG o b DORE S 35 AR SRR B RN, Rt AR K B R . BTN
S SO R BE P TR AT R A R g sk SR SR R RE R ME K, T AR T R R IR X 2 R, K B A4
FALZ R, EEAR R W, b EE, RAEYZHE, F BRI . e T S B RS LY
F 201747 H 14 H 58313 3R LTk 75 B4t X F7 3k BIG, xod 35 AT Tl 4 X R ok 7% L 5% 9 b 87 5 1 1k
17 N2 3 B W o W 45 SR % B B A8 2R K ORI RE DG FR T, Sl R T A A A TR R R AR SR T A
T BB S S U I A [ A =S R R R O R A I e L, R R e —
I 85 43 =5 B0 T R 98 & VB /K ¢ 1 Wl 4t T Sk A

AIUAE 1, BlA E NS TR B 02 w1 2, it w5 ¢ 3 O U IE ARl 55 38 4T 3R B8 0 N B o8
e, OB U E O R R R AR R, TR R A TR, A4 35, AT DL I 2 3R G
P AR BUR XA . 300, Foihas () o BRa i e PR EOR G, Al DUKS 6 1R 80 AR L.
KA, BEA TR CE SR 2 ] SRl Bt b4 0 & T ML (2015—2025 4F ) ) i AN W St , - LA K BR 25 J)
BFEAJE TR R, Ok 2 0 TR TE AR AL OO, K E — A R AT — M XA AR B R R
P79 F T MW IE AR 558 AT RGN HE— 2 R RS A R AT B B O W v A
WL R BE L DR R oK
32 EHERKNNABRRE @R EEEWEARNE, BITT REER . BIEAES . WA
R L A AR R, R R G R S S R I R B T kA

— 454 —



KRRCETREA AR RN MO 4 B Mg R D

19994, S5HEZRSILRAIE, PG . M8 BOE Tk L AR 80L sk 48 80k 5% T
BRIy, BER T TR % TR NOAA/AVHRR FH8 (9 505 38 8 M BEA5 L 55 1817 R 47, M
ARG EMAR, BT KPR IR, #RUEAT T 2 W WAL, i K B TR B R A E
5 SRR O, I e SR 0 s 1) 55 B O N T BRI S AR RS .

2004 4%, 7ESAIE B RIRD | 1 e E RO R O S A b, TR T BROR VIR S R
Wi ARG, KRG HAT B I B A& A RE T, R AR R T B 4 A — Ak 55 1k
A RT RN ARG, KRG H 2004 FH AZE1T, EREITEIRWMR P RE T EEEM.

2006 4F, M AP I B ISR | RO PEAG AR RS | - SR TN R A, B R T 4 [ SR K
WEDPEAL B RGE” o R HIZ R G %) 2006 4F 5 P A DU I X 5215 . 2010 4E P pg 18 T 5 . 2014 4F L
T 1448 BAE AT T B A W

2016 4%, 76 AT 508 128 B W 0 R R 98 JEmh B, FE T KA R IEEEEN RS, 225
E RS R RS W TR EEIY, H 2017 G ARG s, BENERD MR 30£
S0 4 [l R R XK R0 S 0 7 S A B LR A F M R o PR VT A A W v 4
TEEEM, NBIETTA B IR IR WG R o 5 I I R R T AR Ge e TR AL
X AR X PEAT T /RS, S8 A0 RAr, X T 5055 2 S Iy v A T LA A R
ER, WRTEMAL &30 . S0t . I RR E R, AT T WA HE) L FH A s .

B, E S BB RS e b, B R TR B . BEE S ik S, ST
AR S5 A T . AR GA R, KR K Rk, ESFERER, S5 LA,
WA . KRBt SE XAl B . BB T Rk L AT R AT I PEAL O S B S g B 4t
HEARE

4 JKCERICE T TR I B AR B i

S ZAF M R TG, K UCHE R IR I EOR U T AR R BEJE A B P R P R T AR
F AELTET X Bl 7T 55 s ORI T 4 50 K, K R R SR I B R B S L ol A AR H bR i AT —
SERE RS o R 2T AR DR A 1] BRI R e A T AR BLAE LU LA il
41 £XRFE. EREREEBRFREEN  FlH B [ 550 2 0 B0E R IF &, Bk B2 m TR %
SHTbas, WFESREE T IRERN DREBOMAE T . YT, FET Sentinel-1 5 AMUE, CaA IIH A
FEYE A 12 d R B, B0 X AT RIS Bl 6 d Y B AW . Kok, R RS DA, ek
RS DE, EaoMMEE ., e TR MMM, Kol ISt EEE N 1~ 3 ddE e, dhyf
e Rl R NS S /o At e o Ny 7SN e o NI I B B B A SR A A T M D53 4 € DR e
R A B A RE S — T E
42 ETHRANERHBGZREEN FoHRE VR IT, TR EE AT L RO
SEALH, B MOk Z 0N T B TS O NS I R B R R P 7 B A I KT
PRPEAL B 2, A TC A BL+E2 /N B TS AL+ 2 8 77 25 A P B R AT R AT . R IR 3
AWM, P FTILE . SARIESTHE QB , R B e iR A0 X3 Stk 2 B A I Kol
ARBOE WL B S A B, e R S fr 2 . G BF S PO AR R, i S By Bt 2 R D SRR
BE, WAL /NI G 357 O L
43 WHHGEREERENEITM R & HER TR EBSOR TN HA S st 87
TH LU K AN AL WA ZR bR SR O T A A TR R R L 2 T R A PR R RO 2
Rt BRI, RECZ B IE R . 3R AF S AR AR B BT MO R — A R S, MR
FE A0 B8 AR IR R BRI L MBI, THEAUK . il SSE A s TR TP W e, S T
VBRI . W BT AR L BT I S R 7 O R AR Y ST 7 O E A Y 5 T JR T At R I
T IR S PR, PR PR B G i, O R SR K

— 455 —



KRR ER B MEAR RN MO 4 B e R D

44 ETAFERSHEERSEHENRRBHEBENEAR JLT6y . EahRd . #shi
SR RO, TR 2 IR B O IR R I 5T, ORI A B S R mR R AR
S 2 RO B fl & . 2 IRBUE R A 2 R B R Lbﬁﬁﬁ%ﬁﬂ% BREAL 19 2% 1k e Ak PR 4
A, R 5 R I RS A K FIORS JE

45 BRBENGEEBHR LTER, AR K, RVFET B, 455, FEYRRLHY
SEEE, M UREN R B EREE AR A MR R R | AR K TR A RO A T R RO S e B A LG
F, B IERRIB AR, A S DN 2R A R o R R B I AT R S

46 KXERFEBBIEMASEEAGR Mol 55 A TR H K W& F A0 7K 5293 28 O I 25 5
BERL, JF ROk FRCE W 55 AL R G, Bt hr A UL R S BE AT AR L RRE R L RREERIK R
DS IR ) SNSRI RES T 0 € e S o VAT &

5 X X Wk
[ 1] g SeHEBERKFEER)] . KR, 2016, 47(3): 436-442 .
[ 2] W@kE . —JUNAEFGE S R (T] . A EDK A, 1988(11): 19-21 .
[ 3] AR5 . 1989 4B TRE BN AR [1] . R EZKF, 1990(4): 44-45+21 .
[ 4] Wwaa  hEPGERGERGERHENAL] . BIEREE, 1992(1):11-14 .
[ 5] #hn . gtk G 8 RENTHEN SR AT] . b E RS T3 B2 i), 2004, 14(1): 19-20+27 .
[ 61 LN, BET . ERARKE WML 55297 RE M L )] . BARERMA, 2001(2): 39-41 .
[ 71 IMEFH, 20, BB, & 5T RESAR R M I KOKAR ST LM 5[ 1] . B KR K s R 2 i 5% B

A, 2014, 12(3) : 258-263 .

[ 8 ] CARLSON T N, PERRY E M, SCHMUGGE T J . Remote estimation of soil moisture availability and fractional
vegetation cover for agriculture field[J] . Agriculture and Forest Meteoroloty, 1990, 52: 45-49 .

[ 9 ] CARLSON T, GILLIES R, PERRY E . A method to make use of thermal infrared temperature and NDVI measure-
ments to infer surface soil water content and fractional vegetation cover[J] . Remote Sensing Reviews, 1994, 9:
161-173 .

[10] MORAN M S, CLARKE T R, INOUE Y, et al . Estimating crop water deficit using the relation between surface
air temperature and spectral vegetation index[ J] . Remote Sensing of Environment, 1994, 49: 246-263 .

[ 11 ] SANDHOLT I, RASMUSSEN K, ANDERSEN J . A simple interpretation of the surface temperature/vegetation in-
dex space for assessment of surface moisture status[ J | . Remote Sensing of Environment, 2002, 79(2): 213-224 .

[12] HWER.AZSMERIM] . dbst: B Tl L, 2006 .

[ 13 ] XIN Jingfeng, TIAN Guoliang, LIU Qinhuo, et al . Combining vegetation index and remotely sensed temperature
for estimation of soil moisture status in China[J] . International Journal of Remote Sensing, 2006, 27 (10) :
2071-2075 .

[ 141 MECK, =F 500, IR, A5 . kT b 3 R R AR o g i R0l T 538 8 I 7 i: (] . B 54l L 2007,
25(6): 12-18.

[ 15 ] /NG, Svrwe, R/NT, 55 TR 8 IS 4 b a0 B30 0+ SR W A A R L)) L KR AE
2013, 44(S1): 116-120.

(16 ] Hhm, #iFue, WM, 4 . 2T MODIS s it 11 A4 e 1 22 S B M5 e e [J] . k3, 2013,
33(3):29-33.

(17 ] MR, e, R, &5 EhiiE

[ 18] HTFlE, Voiif, kR, % . 21

[ 19 ] BETRlE, o, Mok, 55 . KA

[20] Thaph, INETH, HRIEW, & . &5
2017, 26(6): 161-166 .

BRSNS AN EERT LM ] . e B2 R, 2010 .
m’ZEIJIE B S SR IM ] L e s E KRR L AR, 2016 .

{2 T R GE B S R[] KFIE AL, 2017(5)

g LR T Tk R 3 U N 2 R iy R LT HJL% L,

@
32
[ 5

(F#:% 4657 )

— 456 —



PRTRBE L RSO R AR R LK BRI R R SR R M BEE

[21] feifgEHe, TR, BY4xA, 4% . iR BE L A e A 300 R 55 R R B (] . K 1 & |, 2015, 41(1): 27-30 .

(221 A KRN K RS2 B FT BE . A 7 R 30022 4 PRk B A 3045 bt A9F 98 4 45 LR . A6 e o KR K el ) 22 AF 5
B, 2012 .

[23] FhaETE . 300 m GAHLIME R R IR B 5 05 EALALR G Kn L] . K FK s RHEE R, 2009(29) : 49-53 .

[24] #o5wl], a2, §&%  IRE L TACEA S48 35 [ C 1/ BEHREE TR A I 3045 . dba: dhE K
FIZKHL H A, 2016 .

Development and prospect of slab joint waterstop technology of CFRDs

XU Yao, HAO Jutao
(China Institute of Water Resources and Hydropower Resources, Beijing IFHR-KHL Co., Ltd, Beijing 100038, China)

Abstract: The slab joint waterstop is one of the key issues during the development of CFRDs, which is
very important to the safety of CFRDs. In this paper, technical development of slab joint waterstop of
CFRDs in the world has been reviewed and analysed, especially the integrated mechanical construction tech-
nology and the brush-coated flexible waterstop technology that have been developed in recent years. These
two new technologies can effectively overcome the defects of the conventional waterstop and improve the
safety and reliability of the whole waterstop system. It is pointed out that, the compressive spalling of con-
crete face is the new problem associated with slab joint waterstop of high CFRDs. In addition to the mea-
sures of soft vertical joint to reduce the compressive strain in the face, the protection coating over the po-
tential compressive spalling area is also an effective method, but the essential measures still lies in the
two aspects of controlling deformation compatibility of rockfill itself and also together with concrete face as
well as improving concrete face resistance to the compressive spalling.

Keywords: CFRDs; slab joint waterstop; GB plastic filler; brush—coated flexible waterstop
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Research progress of flood and drought disaster monitoring technology

and application based on remote sensing
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Abstract: Flood and drought disaster monitoring is one of the earliest applications of remote sensing in wa-
ter resources field. Since the 1980s, Remote Sensing Technology Application Center of the Ministry of Wa-
ter Resources has begun to carry out remote sensing experiment of flood control, and researched on
drought monitoring by remote sensing in the 1990s. After nearly 40 years of unremitting exploration, some
problems have gradually been solved such as software, data, model and method. Subsequently application
system has been established for flood and drought disaster monitoring by remote sensing, and remote sens-
ing monitoring system has been preliminarily put into operation in flood and drought disaster. This paper re-
views the technical research of flood and drought disaster monitoring in the Remote Sensing Technology Ap-
plication Center, and prospects the comprehensive operation of flood and drought disaster monitoring by re-
mote sensing.

Keywords: flood and drought disaster; remote sensing monitoring; research progress
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