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Relation between Antecedent Precepitation Index
and Water Level in Drying Wetlands

Takarnitsu Kajisa and Yoshio Kmmoro

Faculty of bioresources, Mie University

Abstract

For conserving the plants in the wetland where is gradually drying up, the effects of irrigation by
using pumps has been discussed. Because the geographical feature of the wetland is too complicated
to estimate the water balance, the effects of irrigation was discussed here from the stochastic relation
of antecedent precipitation index (API) and the water level in the wetland.  For this purpose, the pre-
cipitation, the water level, and the suction of unsaturated soil in the wetland were measured in this
study. And in this paper, APl is extended from the original one, which is the function of only daily
precipitation, to the function of precipitation and pumped-up specific discharge of each day.

In the measured wetland, the water level was sufficiently high in the season of high APL.  When
API reached one of the low point in the dry season, the water level became drastically low. As a re-
sult, it was clear that this low limit of API could be one of the critical low point of API for the wetland
plants to survive,

From the daily measurements of the suction of unsaturated soil in the wetland, it was clarified that
the constant amount of irrigated water was essential for reducing soil suction to neary zero. The zero
value of suction seems to be preferable wetness needed for the wetland plants to be protected.

These two conditions of water level and soil suction are both important for wetland plants to sur-
vive, This means that it will be very practical procedure to evaluate the daily API of precipitation and
pumped-up discharge for controlling the water circumstances of the wetland.

For comparing some control rules of automatic pumping-up irrigation system, the numerical simula-
tion was tried by using the API and the total amount of pumped-up water for one year. As a result,
one example of the rules showed that it was possible to use API not only for the evaluation of the each
controle rule but also as the parameter of the control rule.
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7.2 2052 40.3 (1/1791) 2196 40.3 (1/17'91) 2347 40.8 (1/1791)

9.6 2736 50.9 (9/14°90) 2928 53.2 (1/1781) 3130 53.9 (1/1791)
() APl O/MEDEAR

®) HBOHWETHHT LSS (rue B)

R 5.0 10.0 15.0
mmfday ’ ' :

qQ 5 Qpump AP OR/ME | 5 Qpury APL OBME | 5 Qpup AP ¥/IMl
mm/day | mm/year mm mm/year mm mm/year mm

2.4 686 14.3 {1/17°91) 734 14.3 (1/1791) 782 14.5 (1/17'91)

4.8 1373 27.2 (1/1791) 1469 27.2 (1/1791) 1565 27.6 (1/17'91)

7.2 2059 39.9 (9/13'90) 2203 40.2 (1/1791) 2347 40.8 (1/1791)

9.6 2746 49.9 (9/05'90) 2938 53.1 (1/1791) 3130 53.9 (1/1791)
() APl OF/MEDSAEH

{c) APIL THIMT 54 (rule C)

API*

mm 40.0 50.0 60.0

Q 2 Qpump APL DE/ME 2 Qpump APl Of/ME 22 Qoump APL DI /ME
mm/day | mm/year mm mm/year mm mm/year mm

2.4 1388 36.4 (12/23'90) 1867 45.0 {12/2390) 2390 55.0 (12/23'90)

4.8 1576 36.4 (12/23'90) 1992 45,0 (12/23'90) 2476 55.0 (12/23'90)

7.2 1948 30.8 (1/1891) 2198 45,0 (12/23'90) 2610 55.0 (12/23'90)

9.6 2660 52.6 (9/08°90) 2660 53.6 {12/2390) 2832 55.0 (12/23'90)

(). APl DMEDFER
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Tabled /%3 X — % Of#fE (1990.8.1~1991.7.31)
(a) APL, % 40mm & L7-34&
| B RIST A4 IR
rule —
Q API* Q in ZQl)ump API DMl
mm/day mm/¢ day mm mm/day mm/year mm

A 7.2 — — [7.2] 2628 40.8 (1/1791)
B 7.2 5.0 — [5.0} 2052 40.3 (1/1791)
B’ 7.2 10.0 —_ — 2203 40.2 (1/1791)
C —_ e 40.0 7.2 1948 %39.8 (1/1891)

A BURICHEEL L7258, By HE O HFECHE LS4, B BTE O BETHE LA

Y&, C: API THIM L7the, X RIS

() APl DigAMEDFEAH

OREWRE LT B &ML,

(b) APl % 50mm & L7848

| R G A —F PP E R
rule g
Q y API* Quin 22 Qoump APl /M
mm/day mmfday mm mm/day mm/year mm
A 9.6 — - [9.6] 3504 53.9 (1/17'91)
B 9.6 5.0 -— [5.0] 2736 50.9 (9/14'50)
B 9.6 10.0 — —_ 2938 53.1 (1/17'91)
C o — 40.0 9.6 2660 52.6 (9/8'90)
C — — 50.0 9.6 2660 53.6 (12/23'90)

A BRI L2, B %B@Bfrﬂf‘“‘fﬁlbﬂiﬁim, B B8 o H i E-cRM L2

e, C: APL THIT L7244,
[ 1:(0-4),

FERRE L ARERICHONE/8T X — ¥ DEEE
A 4.8mm/day & D b REFhEELV, 22T, —
SEH Q &M Qun 1242 2.4, 4.8, 7.2, 9.6 mm/day
ERE L7,

Re DWW TIEERMER % Smm/day BIE L H X 52
LSO C, 5, 10, 15mm/day T#RE LA, B
API* (22 W T8 IZ 1 B L ¢ 40, 50, 60 mm % 4R E
L7

Table 1(a) (/R LSRG LB O RIC L
W, 19924 HAE O BRI T APL Of/ME I 27. 6 mm
THhb, ORI Fig 3(a) & Fig. 4(a) ZERE N
TWwh APl ORAMEE R 25, Thid, Fig 4 D%
WMEAEHI L AR TOHEEERELTHEDILHL
T, Tables2, 3 #RTADNY Ialb—-a ¥y TR
DIEEHML TRV EIZL B,

Tables 2(a) ~ (c) #, ZHENOHHBAIZ>WTH

(10-B) sz L BH5E, ()

P APl OF/MEDFEEHR

INORBEEARE D Qumy THELD a::it"” L7-#dk%
Table 3 127R¥o 7272 L, Table3(a) (@O D AP,
% 40mm & L, Table3(b) ix 50mm & Lf:?ﬁ?fﬁ’c’f‘%éo
#deh, WHOHTRTHMT 2 case B L OfERT
13, Qun PBIED 4.8mm/day L h b K&, W%
MELTVWABEEXD,

BAEDMBMBPANH T B 2D Qpump & Table 2(a) 25
1752 mm Td 4§ API /Ml 27.6mm TaH 5, RIC
& B APL, 12 40mm CiRE UL, BRI
U 7 il 40 50 G R IR i 20 Quump 12 2628 mm/ year
fJ*M\ e B Z & A Table3(a) WKIRENT WD, T4

5, BAEL D b# 900 mm/year OIEMAKDEIMATY
&’{'C*%%o

G kA AP, 40mm & L7244, Table3(a)

POUTOZ L MR TESL,



™ WA - Ak

sk

« HH O BB W H o BRI T LA s R ok
72y (Table 3(a), rule B, B OB, #/L, 7.2
mm/day ® Q ERG D EORAED R OBFEME LT
5.0 mm/day & 10.0mm/day @ 238 0 AH8E S,

« APL CHIINT % ) & DBAEA TR T Qpuny 2, H
BTHMT 2560 L FBRETSHD, # 2000 mm
Thotze Tabb, LD bH 300 mm/year B
DEHAROHEMTAHAREH A S (Table3(a), rule B, C
DB o

« API CHI#I$ 286 DR & LT, APL Of/MEAH
HAH APTF &0 b/ S WHE AT U7 (Table 3(a) ¥ E
B, TNEnESLIEKREBETHIZIEILEST
WY ~NEELHEZ D,

%% 50mm & LA G, APL, A% 40 mm OF5 R
& RO T - 726

. =% & &

PLED & 5 SR L LC® BRI~ OB BEOR
WAiRE S Wi, TOHMDASHIZ, 9 API L HBIR
ROk & OREEY 2 AT S Rz, RIrh, BN
DHDOWETH BAND AP ORI O & ) 14k
&N,

BIRM ORI 31T 5 RO KN O ERE I3
DT, BHAROERE ML LREOKGRI EIEIET0
em HoO IR T A DIl TCH LI Lo E
Bolie LEdoT, ZOEHKSGBMILDSHI+
FEBENL L TEL S hv, ZOWAHIRISR SR
2o =75, RO S BRI O 55 5 220 12K
EECBRET DMK OES VD B, ZOBEIHORIC
RaENT,

(1), X TREND 2 ODHMT IR
HIRIRD 120l BETH B, (OB
APLOBBD A b0 EDICHETNTVE (TREBH),
Lt T, (MATEBENTVD AP] KT 5
R DKBENE % FElT AR SR b,

B E LTRLEY 32— s » OB E LTI,
19924 BUAE @ R v 7 Ol BRI TR K 1LY 1700
mm/year T A A%, HIZ APL 4% 40 mm L ELETH R
¥, B 900 mm/year BELECTH LI LER L7,

F 7o, HERANC TR 24721, 2@ 900 mm/year T
&7 < 300 mm/year FIEDWMTHEML W L E2RL
AN

K. 3 » ¥ &

AT, BRGICEA KB EER, BB AT
LOMME M T 2B E N FLDEIT o720 HM
MICRAUE, Z<OBEMHBELTEY, FL&HBHIC
28  OBITHBMATE L B o 72 FEMDT £ 0 THEE
Elzdbh g,

BHHCE LT, WHEWHRERAQDH 4, BLU
WYL OBHEAE, WHSELHE, NMBEAESIZHDS
B, ML THEEET S,

g 3

REIHER: LT (BRI ORI & i+ 572012,
Ry T HOisiBROMRI RS N, BIREOWTE
BT BB DIK 2 iTE 2w OT,
PO PAL AT MR (APD) L BIRBAOKELE D
HHWHREHTRE SR, COEBDLDIZ, #
IRHURIOBERR, KA, 3 & OB oRSHED H5
EENS, Ak, APLEHBHROADUEMLDTHD
A, A OBENRE S SRILTEEOMEICIRLUTHEE L
720

B S NAWIRBT, #v APL O Tk A
FEPIH A o 72 APL ASEMIC B VTS {2 B &K
BABUCIET L, &8 E LT, API O ZOBR A,
BRI E ERL OO TRIETH L Z L AHS
mEh o,

BIHPIOR A LIEO KBRS OB 4 OHE,S,
AR D — AL O KRS 2 ¥ o IS s
L7:DIIBHETHLIESHLENE R o KFENY
Tl IR, BB PRESNL 0T E
LWt ) BEICEL S,

KL & ARSI O I NG 5720080 E D
BRI ORI A 8T 5 2O TEETH S, TOTE
i, BIRMORBEEZ MM D -0 B &Ko
H4 D APl %35 Z L 2%ER o dd R th
BIERTHRLTVS,
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SEMOBLRBEB S AT 2O D OfIEERI % I
By B Aiz, AP &ERMASAREHCTHRIED I
L= a v efiolfz, BRI, HAOFMOzH/
Th (B D77 2~ E LTAPLER LI L
PHNTH S I LHRHAB TR SN,

5 B X m

1) R Z ElconTiE, HATHTRTRAS (#
MR BEE BRI e A (1983)

2)
3)

4)

T EGE  BISLE AR (1989)

7‘ &2, EH'”P}L{ R B —
RTINS, pp. 6

~G4 (1985)

ITEENEG ST R IGET & 2 IRIEIUK O BEfil

Bl, ZIE RSB No. 7, pp. 59-62

(1992)

bR T Tk iﬁ%ﬁ‘%ﬁktﬂ]ﬂhl"]%’/ MERZ2) !
PR, ZHCKS A A No. 8, pp. 35~41
(1992)





