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Effect of Land Subsidence on Water Surface Profile
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Abstract

The relative difference between the given depth- at the control
section and the normal depth can be treated as the perturbation
term, in terms of which an asymptotic expansion of water surface
profiles before the land subsidence was obtained by utilizing the
perturbation method; based the above obtained asymptotic expansion,
the same method was used to analyze water surface profiles after
the land subsidence with the maximum amout subsidence as the
perturbation term. The first approximation of the asymptotic ex-
pansion predicts that the land subsidence results in an increase of
water level for backwater curve, and an decrease for drawndown
curve.

To analyze the water surface profile by making use of the
perturbation method is a regular perturbation problem, since the
governing equation is of the first order differential equation which
can satisfy only one boundary condition at the control section.
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PR > My RF—PE LR o F—RELCFHR=
REMR » —BWE » H—FT LRSS RE
“HERBEEREAT » MEZHABTMA (BH
X (20a,b)) ° MRAEREERRT M S,
BKERR o HE TR R KA BN F SR
8 R MRKEREEDNRE (S: BRM. &
KRR » BBE T FAR BB RE KB HB T [
DREET, © B RHE TRRERERERR ~
EIEB > WM BT KRR »
FEAN T AR KALAIHIE o

EEEHETE » X (252, b) BRI LIR
HREIRAE - X (25a, b) RRAMUE TIEBHE BN
HYBRIRTE | MRRKERIR - REER
& MR MARERRWR » BEIEETH
B PSSR0 RE » MBI HEE » 88
BABITIEE » K EETZHRE TREVE » R
RFHFEELE v EEAER0 o BEREERER
HRKERGBAR—EESHER » TR
BT » BMEFESZEIRES o 2WFHR
5| B S R HETE L » F—IEELRS
RO MARREEEHEELAESRO0 o 3k » R
(20a,b) B (253, b) BIE—HRE_HRIAPE
BHRBEB BRI LBEARTRORE 5
B2 mATRHEEEINEEXR » AlIB—RE
USBLESR 0 > EMEEEFIBE LA RAHTZ
WE TR R o

F— BH s BEREZGE

* ‘ b4 1 B crit

08 | — 2512 1.458753—2.180628
04 | — 2417 1.511219—2.266828
05 | — 2257 1.616572—2.424858
06 | — 2024 1.804210—2.706315
0.7 | — 1696 2.152969—8.229454
08— 1260 2.898567—4,347851
09 | — 0070 8.479707—5.219560
13 0 3000 1.1817050—1.7725570
14 | 4053 0.8110669—1.2166000
5 | 6182 0.5855792—0.8933687
16 | 7.993 0.45638801—0.6853321
17 ‘ 10.010 0.3614875—0.5422313
18 | 12470 0.2927361—0.4391041
1.9 15.100 0.3414236—0.3621354
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0.3 — 0.2512 1.4g3762 ~ 2.180628 K —10-14~—0.342810-8
0.4 —0.2417 1.5611219 ~ 2.266828 K —~10-14~—0,366510-2
0.5 — 0.2257 1.616572 ~ 9.424858 K —10_14~—0.,414010-2
0.6 — 0.2024 1.804210 ~ 2.706815 K —10-14~—0,512410-3
0.7 — 0.1696 2152969 ~ 3.229454 KR —10-14~—0,948610-2
0.8 — 0.1260 2.898567 ~ 4847851 Feh =104~ —0.156010-2
0.9 —0.070 3.479707 ~ b.219560 *A —10-14~—0105810"*
1.3 0.3090 1.1817050~ 1.7725570 NRA 104~ 01196102
14 0.40563 0.8110669~ 1.2166000 N 104~ 03633104
15 0.6132 0.5955792~ 0.8933687 IR 10~  6.988110-3
1.6 0.7993 0.4568801~ 0.6853321 N 1074~ 0.227610-3
1.7 0.0100 0.3614875~ 0.5422313 N 1071~ 0.425410-¢
1.8 1.2470 0.2027861~ 0.4391041 MR 1074~ 0,620810-7
1.9 1.5100 0.2414236~ 0.3621354 AR 10-%~  0.683010-8
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