20 4 Vol. 20 No. 4
2009 7 ADVANCES IN WATER SCIENCE Ju. , 2009
1 23 1 1
(1. , 430074 ; 2.
330027; 3. 430079)
(DBV) , DEM
DEM , , DEM
DEM
: P208 DA : 1001-6791(2009) 04-0473-07
DEM (Digitd Hevation Model) (
DBV )
[2] [3]
, DEeM
[4]
O Cdlaghan [ DEM ,
Jenson J&D (61 ,
Martz )
' ’ (7]
“ ” [8]
Temme [9] [10] (8] 7y (1] [12]
[13] [14]
DBV ,
, DBV
) DBV
) , DBV ,
1 kil , Dw
: 2008-07-23
v ” (2007BAC23B05-03) ;
(PK2008003) ; «( ) (QUGONL0823)
(1979-), , , , as

Emdl : gantlee. fly @yahoo. com. cn



474

20

DEM )

1.1
DEM

TN M pod () 0 B
E(RFEVFER=2)

U R R 0 L A B
1R th 0 P R IR E

= |
Cﬁ'fékﬂ % RMR )

1
Fg 1 Searching flowchart of outlet cdl for pit

1.2
)
(sw) (B (NwW)  (N)

, Nw1
(2
3
3(a) DEM
)
1, 445 ,
(9449 ( 3(b)
2, 49 :

24

Rmex

, DEM

(NB)

NW2  NW3

(sB)3

(sB)3

dd

, (
R=2(
(8xR ) . 16
Rime s
8 (B) (sB)
( 2 ,
3
445 ( ,

449(9 , 453(SE) , 454(B) 3

470(9 , 466(SE) , 453(E) 3 ,

(9



4 , DEM 475
(E)453 ( 3(b )
Hn thn i
NW2NW3 N1 |N2 [ N3 NE3[NE2 E3
sl ﬂ 5 fg NEI e
El
il S|4 # Ak A
w3
i sEl is swil i i wa | I
SE3 |SE2 S1|s2|s3 SW2{SW1 wi
N Hiln! o
Kwi ] 74 4 g
2
Fig. 2 Ddinition o three-direction
3 , 453 , (sB)3 , 466 (9 , 458(SE) , 461(B) 3 :
(SE) 458 ( 3(b) )
4 458 , 444
D 445( ) - 449- 453 - 458 - 444( ), c445( ) -
444.75-444.50-444.25-444( )
sox 8 | s02 | 497 5|0 523 | 549 | 567 s(; sn’Tun 510 | 523 | s49 | s67 |
497 490\*& 4% ~ 508 532 ] 550 | 497 | 490 | 484 | 496 | s08 | 532 | ss0 |
. ~<—\7—-. > %—\—-ﬁ t — — A‘L hiia e —— e
485 47777471 7,482 1 493 N\3143] 532 485 | 477 | 471 | 482 | 493 | 514 | 532 l
[ 3:} ASki s- 478 £ 497 s14 | 473 | 465 | 458 | s68 47x_+497 514
AN 4 x | ~——— _—
L%z T 453 44s s 454- 462 1 497~] 497 | 462 | 453 [ 445.] 454 I 462 | 497 | 497
AR e o S AN ' L o MUt Bt S S
[ 467 _453‘,5449‘;—:*_ 4534461 N 465\ 479 | 467 | 458 <449 < 461 l 465 | 479
AP 7 557 &io® — B NS S x—1——
[ 49070 4797 470 466 1 458 |\ 455 462 | 490 | 479 | 470 | 466 a5 45S | 462 ]
QUMD SHT. SNV 5199, &5 NG sl L RSN Enihal Ehitll >5 -4 Sinall
NSNS | 490 L 479 L 456 1 444 445 512 | 501 | 490 | 479 | 456 I 444 44s
b b 3 AN o N A N | 1 b t - +
535 | 52 i
5|5 3L5|0 [ 491 | 453 | 434 | 428 | | 535 | 523 | 510 | 491 Lsx 434 4::1]

J&D

( ArcHydro

(2) MMARIEHH 0124

3

(b) 70 B v b 10 Job £ o0 L1 6 42

Fg 3 Searchfor the outlet of pit and the beg flow path




476

20

pemi®l | 248 x 281 , 91.7m,
J&D DEM
91.7m
300, 400 x 400
3
3.1
DEM
t 4 b
J&D : J&D ,
( 4@ 4(b) )

(fill void) 11 RM
110 513m, 168 m, 43.8m

1 ’

, J&D
SRTM DEM, 100 x 100 , 200 x 200, 300 x

(o) ALVERBMA RS LA RIER

4 J&bh

(d) J&DIL MUK R 5 95 b AR L

Fg 4 Comparion of watercourse generated based on the proposed method and J&D method with the real watercourse



4 , DEM 477
, DBV (
4(c) , 4(d) , ( 40, 4@
)
DEM , [6] ,
: ’ 4(a) ,
“ » [17-20]
3.2
, 1
DEM 4 DEM 1476 1646 2752
3901 m, J&D 2036 2645 3064 5602m DEM
, J&D
1 J&D DEM
Table 1 Comparisons of modified eevations based on J&D method and the proposed method
J&D
DEM /m /m /m /m
100 x 100 690 786 1476 2036
200 x 200 756 890 1646 2645
400 x 400 1225 1527 2752 3064
500 x 500 1865 2036 3901 5602
DEM
[17]
[20] ’ DEM ’
DEM ,
DEM ,
3.3
: : , Dijkgra 2
A * [22] , )
Rmax dd Rmax 1
Rmax L] ]
dd , )



478 20

4
DEM , )
(1) :
2 : DEM
, DEM
’ DEVI ’
; DEM ,

[1] , , DEM [31. , 2006, 11(7) :998-1003. (WU Lun, WANG Darming,
ZHANG Yi. Research on the dgorithms of the flow direction determinaion in ditches extraction based on grid DEM[J].Journd of Image and
Qaphics, 2006, 11(7) :998-1003. (in Chines))

[2] , , DEM [3]. , 2005, 7(3) :51-54. (WANGJian-ping, REN Li-liang, WU
Yi. A new agorithm to process depresdons in digita eevaion nmodd [J]. Gao-irformation Stience, 2005, 7(3) :51-54. (in Chines) )

[3] : : : DEM [3]. , 2005 , 16(4) :535-540. (XIE Shurr

ping, DU Jin-kang, WANGLa chun. Methods for processng depresson and flat areas in extracting drainage networks based on the DEM [J].
Advances in Water Stience, 2005, 16(4) :535-540. (in Chinese) )
[4] MARTZL W, GARBRECHT J. The treatment of flat area and depressons in automated drainage andyss of rager digta eevation nodd [J].
Hydro Process, 1998, 12:843-855.
[5] O CALLAGHAN F, MARK D M. The extraction of drainage networks from digtd eevetion data[J]. Computer Vison, Ggphics and Image
Pocessng, 1984, 28:323-344.
[6] JENSON S K, DOMINGJEJ O. Bxtracting topogrgphic gtructure from digta eevation datafor geographicd sysem andyss[J]. Photogram En
dgne Renote Sendng, 1988, 54 :1593-1600.

[7] MARTZL W, DEJONG E. Cach:A Fortran program for measuring catchment area from digtd devation nodes[J]. Gonputers & Go-
siences, 1988, 14(5) : 627-640.

[8] TRIBEA. Automated recognition of valley lines and drainage networksfrom grid digta eevation modds: A review and a new method[J]. Jour-
na o Hydrology , 1992, 139:263-293.

[9] TBMMEAJ A M, SCHOOR. J M, VELDKAMP A. Algorithm for dedling with depressonsin dynamic landscgpe evol ution models[J]. Gomr
puters & Geostiences, 2006 , 32:452-461.

[10] , . DBEM [J1. , 2003, 14(3) :290-294. (KONG Fanrzhe, RUI
Xieo-fang. New method for treating fla areas and dosed depresdonsin the digta devation mode [J]. Advancesin Weter Siience, 2003, 14
(3) :290-294. (in Chinex))

[11] ZHU Q, TIAN Y X, ZHAOJ. An dficient depresson processng agorithm for hydrologc anadyss[J]. Conputers & Gaostiences, 2006, 32
(5) : 615623.

[12] , , . [J1]- , 2008, 39(1) :27-34. (LIU Xue-jun, WANG Yong
jun, REN Zheng, & d. Algorithm for extracting drainage network based on triangulated irreguar network[J]. Journd of Hydrauic Engneer-
ing, 2008, 39(1) : 27-34. (in Chinex) )

[13] , , DEM [J]. , 2007, 38(12) :
1414-1420. (XU Jing-wen, ZHANGWan-chang FU Gong-bin. A new method for treating the depressons and flat areas in DEM for large
scde hydrology and dimate nodels[J]. Journd of Hydrauic Engneering, 2007 , 38(12) :1414-1420. (in Chinese) )

[14] , , . [31- , 2007, 18(3) :356-361. (WU Yarrlan, HU



yoo DEM 479

Peng, LIU Yong giong. Digta smulation o flow pathson the earth’s suface based on mep agebra[J]. Advancesin Water Science, 2007 , 18
(3) :356-361. (in Chinex))

[15] CAI XB, CHEN XL ,LIH, e d. A snple method to inprove the SRTM DEM based onLandsst ETM +image[ C]  Proc SPIE Int Sc Opt
Eng. [S].]:SPIE, 2005: 117-122.

[16] QLA H, GACOMO F, RAFAH L B. Characterization and quartification of data woids in the shuttle radar topogrgphy misson data[J]. |EEE
geostience and renote sendng letters, 2005, 2(2) :177-181.

[17] JURGEN G, LAWRENCEW M. The assgnment of drainage direction over flat sufacesin rager digta eevation nodes[J].Journd o hydrol-
ogy , 1997, 193:204-213.

[18] ARLANCHON O, DARBOUX F. Afad , dnple and verstile dgorithm to fill the depressonsdf digtd eevation nodds[J]. Catena, 2001, 46:
159-176.

[19] MARTZL W, GARBRECHT J. Autometed extraction of drainage network and weatershed data from digta devaion nodes[J]. Waer Re
ources Buletin, 1993, 39 (6) :901-908.

[20] MARTZL W, GARBRECHTJ. Anoutlet breaching dgorithm for the treatment of closed depresdonsin a rager DEM[J]. Gonputers & Geo-
siences, 1999, 25(7) :835-844.

[21] , . [J1. , 2006, 18(11) :3050-3054. (SUN Harrchang, ZHU

Huaryong. Sudy on path planning for UAV based on probakiligic roadmap method[J]. Journd of sysem smulation, 2006, 18(11) :3050-

3054. (in Chines) )

[22] , , AT [J]. , 2007, 7(15) :3731-3736. (CHEN
Gang, FU Sheofeng, ZHOU Li-hua. Research on inmproving A agorithm in game mep path finding[J]. Science Techrology and Engineering ,
2007, 7(15) :3731-3736. (in Chines) )

Depression removal method for grid DEM
based on three-direction ssarch’
L1 Hui', CHEN Xiao-ling?®, ZHANGLi-hua' , L1 Changran®
(1. Geography department, China University o Geostience, Wuhan 430074, China;
2. Key Laboratory d Poyang L ake Wetland and Watershed Research, Ministry d Education, Jiangxi Normal University , Nanchang 330027, China;

3. State Key Lab o Information Enginesring in Surveying Mapping and Remote Sensing, Wuhan University, Wuhan 430079, China)

Abgract : The Digital Hevation Model (DBEM) isthe fundamenta data source to extract the watershed parameters. However |
the depressons and flat areas comnonly exig due to the errors in the production of DBEM. Various methods are thus proposed
to remove the depressons and flat areain DEM. Mog of the methods assume that the depressons are caused mainly by the un-
deredimation of DEM values. Infact , the overedimetion can al© cause the depressonsin the nearby grid cells. In thispaper ,
a new method based on three-direction search is presented to hand e the problems by both raisng and reducing the DBEM val-
ues The result suggedsthat the proposed method is easy to inplement and can eliminate the' parald river” in the result , and
makes less nodification of the origina DBEM values only to keep the origind irformetion to the larges extent.

Key words: Digita Hevation Model (DBM) ; watershed ; depresdon ; three-direction search; river network
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