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0 #mA

KBEFHEARFEX (LUFRHFIF KX TE-
DA) i FREWHARBEMAENH XKL (L4 38°
44 RE117°46") . FEETI A0 47 km, REPERER
1.5 km, SBEMH 33 km?, BRATRXBEEH KA
BB =K. FRXEET 1984 4 12 A
6 HRESFEMEETHAEREEERTRROIFXR
XZ—., BXLIK, HESGABRRHEE2EFR
KZH, 1998 F2&XLHENAE™GH 146 17T,
Tov A= 518 404 f2oT, O 17 {2%T, FliE
B 49.5 1478, WHEHWA 21.6 /27T, BE4BH
RELTRENFHETHEEK S,

FeioRY, EWBXERTENR (AT
1128 Fi2) MEWKRHABERARMELE K. H

hH; WEKREM; KFREEHK: BRARE; AFRE; REX

R BEENKERY ZE Y T MR EE
A, EaBiBARRRE, BREELRREM,
HAKBER “EREHKREBREXEM" HREER.
BFUMEREBR - W AKREERE, E2AT 1661
FEVMANE, ZBXBHEKE (KERRE 2.5
m), FEE/NTF 1710 000, HIEFKEE, #b T KIE
E (0.5~1.0m), FIER (70~108 g/L),
TP EHEBEAI% UL, K1, £2, X35
2T HAKRKE LR EBREZENHER. T
R, £2 B, BIEEBREKMKERETER
Mg t, HERBME 1.1%EA, RBHZM
R+EEHHRE S ESHMHZFRAL, BRF
RS LB ABREK Na* | CI™ | SAR,
ESP, RHAKA¥5 L BMUFHAB A RLHAR (Cl-
Na B), 3 83 H B G AR B EBRB .

®1 FTEBAHEBRENES SR

Table 1 The salt content of different tideland soil %
R £ Cco%” HCO; o SO3” Ca?* Mg?* Na* K* . SAR ESP
BT 1.155 — 0.029 0.604 0.070 0.012 0.021 0.318 0.022 2.476 2.336
WEH  2.069 — 0.032 1.065 0.200 0.029 0.040 0.668 0.034 3.596 3.887
WEH  3.814 — 0.035 2.059 0.270 0.061 0.107 1.194 0.056 4.120 4.59
[MBER] 2001-03-18; BEEH 2001-02-21
[{EE®A] HAY (1941-), B, MAKETEAN, RRTRILEHRBFKAHARFLEBERIRELEM



80 FETLEM¥ $3%
F2 BRBPOTWES
Table 2 The soil salt content in different kind seabeach %
31 SN CO3” HCO; cl- S0%- Ca?* Mg?* Na* +K* SAR ESP
%+ 1.052 0.003 0.064 0.416 0.382 0.018 0.019 0.335 2.463 2.318 -
it 1.909 = 0.049 0.953 0.412 0.020 0.056 0.501 2.570 2.468
Hih+ 2.994 + 0.003 0.046 1.516 0.280 0.043 0.057 0.914 4.087 4.551
F3 HAIWMISRHYVEMR
Table 3 The salt content and physical characters of saltern soil
% = 2#/% i BAE/grem™? FA&E/gem? K4/ % FLBREE/ %
AR 9.25 2.69 1.50 1.30 52.6 5.25
W 10.50 2.67 1.95 1.42 42.4 . 0.8
1.56 29.9 0.74

4 12.6 2.71 2.01

EXSBREBRY KEHEERASED, &%
ZRAOW, TH; EFRRA. 58, WkESd, F
ISR 11.7C, FEKE 570 mm, FERE
1900 mm, R2LEMKKEMN 3 MF. BINELH
WTFKAEEEAE LA; LHKSKEBK, X
RSB LMAEL TRESBENEERE, EXH
ISR, KR &AM TIAAERER: ML T K
fii. MEHE L RSV HRENERANE, 1L+
KA F A

Wi X & FHEK TG A LR ES, KR
GSHATUA KRBT A, BENFELHMETE
HEHA. #PHE, FERTEASLHER, B
HEBESTREK, RERKERMDXTREA
B

1 “AWFRE" BMAONHAL
it b, FRAATHEERBTARY R

RE” BymEBERm T ELKED. %
“ETEFENABGIEHZ LI EBEMEEEDE
KM TKEREEEX N ‘WHRERE, HES
FrEEABEKBULARESEYEERRES
BEEZM,” Bk, ENEFRKXEERITERE
B “WRBE” R, HEAEREE—ENPAE
KA+ MERE KB T E TS
1.1 FERBRSHBRFHHEKCEN

A1AESEREY, FARXBKNAGRA
RESHEMBATHE, LUK TG @K 276 R 6 KK
MNRALEMUEZMEZ S, HREE, WELF
MEYHERAR. BAKKEZAFENE0.8~1.1
mBE A, [UKIH B, HF1m LEAZ
BKkaE, BERERNEELI.2m AR,
1.2 THMEAEKLABEOAE

H 1986 £ FEFFH, RAAREEZLHER
WHENFEHE T REAE KRN EARTEHBE
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Fig.1

Profile of groundwater depth in TEDA
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EHEYIERREIENEEY ., R4488
A, 3~5FN 1m tHRFHEHBAERD
0.7% EFE1.6%~2.7%, LA hERHEE + %
REEE (U1 m 2ERHEBEN), SFREHF
FIRREL BE T AF 50 % MEBE# . R+
EHEKBUEARTEZELEL.Sm UL,

4 FERLIEE. FREAIREHSHR
Table 4 Variation of average soil salt content of

different infilling thickness in different year %

JEBE /m
£ R

0.5 1.0 1.5 2.0
1 0.7 0.7 0.7 0.7
2 1.7 1.1 0.9 0.8
3 2.5 1.6 1.2 1.1
4 2.7 2.1 1.7 1.4
5 = 2.7 2.1 1.6
6 — — 2.3 1.7

EHEREYHE L REE L L 30 cm iTH,
EAEDFHEEL, EHHRREEL R % 80

emit®E, FRXEHBTKBEERN “KREE"
MA23mbl, BERENAE2.3~2.5m,

BT BE#ITEREER, BB 1n kR
WHEEKXBEKBH, El.6m EAWELIAR
FEERBEMIB Y. RAHERBK. nEWENF
%, AMUEwHE TH#ENBE TRERADH K,
Hilt, % “WREE” BENBRRELHRLE
BARETFRX M EAEER, 78K 0L
THE
1.3 XiEidE

1987 ~1990 4E# 47 B BN 8 X 10* m? A X I,
HiRK, &% S MRS EEXRATR, 251K B
B tHREHEE, BE1~1.3m; ARt
HRBELEE, BE1~1.5m; RBPRLES
HBRPKBE; RFRLRBEMERER; R
B B EHE, _

BB REH, EESANTHER. PHERP
EHEAHT, SABBREMRAR, HPLUHREK
SQBHEEMKREEERREE, BXBRHBRR
EhREH 81.12% . 64.65% (£ 5),

®5 AEHEER L 8O B B R

Table 5 Desalinization effect of draining off salts and improving soils by different steps

ARLELHLE /%

e 0—20 cm 20—40 cm 40—60 cm 60—80 cm 0—80 cm Bk
RHEZ L K3 0.340 0.400 0.410 0.450 0.400 —
B4+ FYYHE+ P EBE 0.0738 0.1045 0.1188 0.2683 0.0753 81.12
#++RELBE+PEBE 0.0615 0.0565 0.0595 0.1238 0.1414 64.65
B+ MEREE +ABBE 0.1400 0.2350 0.1950 0.1150 0.1713 57.18
B+ +PEBER 0.0400 0.0450 0.0600 0.4750 0.1550 61.25
#ut : 1.8400 1.3450 2.0760 2.4760 1.9343 -383.58

Z4FENE, AXHEYBIERE 8% L L,
HYRFERE 3% UL, HEHFT. BEAMYFEAL
KE#BT 30 cm, EKBIF. BRSEALERER
3, XEERXBRMHRRERS S FIPEHERHRK
GEME AR B AR A A, e HEE b
BRBEESR, AFMENEET. BRLIR
THHmEES, HEAHERRE LB - HE:
Bp RS B RE R KAk, Ha%E
B Ilm AT REN 4 FREUFEFE 40 % HE
EidE, RS A RBBX T EBHHERENAR
MEBEHEEHET .

HAl, KEHCMEKK 0.6 LWL E
fe ik H M+ WA R LY, 2RIEH, X
b IX 5%k 35 F i PR B 24 K 40 B PR A 0t - 9
BHBOTZEA—MBN0.4 % ; THESHER
%3 0.3% 0, REFENSBRNED A THES L
WEHEREWH, ARR0BRHEEUER, B,
L 0.3% fERiL B RiginRAEK,

D E&TRB R, #TFKAE 1 EFRAE
A, “KREE” wIFE—EE, EFETER
BHEE—BAERERATEN, RANER, EH
B TR TREFEA “BREE" hitiEz
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Wi —mAZE, TLTUEM. HERZEF. BT
ZHBRM AT RS, RE@EE O YR HEK TR
T, EREFTHB T KERNERTENREL
T, BfEE AR GEE LA, REBERAX,
et A K, RREE o — E B A B M AT A
B, RRATURIBERRATIENMME LA
BEHMM., KGR, EFRX “BIERITIRE
RANHEAARFER, B “WREE” M “ARFHE
B, XB “AFRE" B8R “EREKRRI
B2 3 A A AR K R AR R B R 4F
REAR R E N T KR HREHK “AF
WE” H1.3m, HERERN1.5m, FEHERE
#H—FHEABIT T 2RI AR5 ZHALEK IR
B

2 BEE MM 4 T L A R

NS “ATEE" RARINEERNRMEL
B, BRAXMERLESBRPEEELARMX S, H
HAEREERREEARERMEREENEIITEE,
W e 7T & X L 344 T & Fh Il ARAE 9 16 Bl 8 B3
HE, A RE i — 25 E L B R K .

2.1 BEHEREMNEZE

FRPE A SO & USSR AT A0, o A iR
FRBL B SR EHLBEERR 0%, WATHE
R ARG st i A A R PR B A B 0.3 %
B R e bn? RATES #— S XK BE A LRI
o MEAFEREY OAEYYE . AHEERFEER
RAEAFESHZH T HEL2EE 0.3 % HInF IR
R B EE AR . KRR LB . AR
YRR SMBRALER, SN ITEREERESM
BEHAMEB AR, LBRP, LHE R EH
W, SRJE T LA [ 38 0 O ik o v B I A 0 () BE 4
A (UTFHEIRHBHES H &R EHE)

H=h+ Ah +dR2
X HAIEKEHEKE;

h RAARFEAREYI B BREE (FF¥. L
YE 0.6 m, FFAREO0.7~0.8 m);
AR, » RARBKAGFEE Kt
K+ 1.2~1.3m);

Ah REEE AR KR RK K,
0.2m);

d hEKEER.

W ERHHE, FRX G EREER/NERN

(SE I BUE

1.0m, BKEHE 1.5 m, BRIERRHAEGME 6
B s o
o TEEWMMAE, MELEBY
=7k 38 3R #0 18] BE
Table 6 Depth and distance of water collecting

pipes of different plant species

and plantation soil types m

A = e hE G
MY R, BRSNS 1.0~1.3 8~10 8
AR, WA 1.3~1.5 8~16 6~10
T RERERR#EL 1.3~1.5 8~10 6
edelve: 1.5 2 1.3
BfUeEx+ 1.5 8~16 5~10

LA MKE RN SR RLER, UL
TSR BB Ky R BE A ARk
FEMRTRAFRXFFAER RER" KPFEE
HABITZ,

2.2 IE4AHN .

2.2.1 Fid, FHALAH AEFX BHEHKH
L2ETRGFHEE. £KE (BE). EEHEK
B.EAH, HAKODHR, EKEXRERAZ
%, DIEXMBRRAZAFRMR, BT 2%
KUBEMEE N BE. EHEE. BKREHRE
mE 2. B3R,

5 15041504450

B2 EHEEhE I E
Fig.2 Laying profile of main salt
discharge pipes

TERLRATE I E, FnSKEFITHIR,
K BEAMT 100 m, B 1/1 000,
FEhiER R SR R AR, £KEHN
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B3 sAkEHGHEE
Fig.3 Laying profile of water

collecting pipes

AR KEAET 100 m, & 1/1 000~3/1 000,
2.2.2 nEaMiy HEHRYERBTEEEMNK
4, FREH (FEHEX). bk, ZH=#E
Ro
REFATFEERE, Y. B, hik. &
| UNEBEEETREEY.
BKFHRERTERFMWNEEREEES TR
FAKEEMEN R TREERERN S O ARKITK

H, WHEBTBENTBUTKEHH, HAT5Z
EEHTERAK, RZWAFRHE (—BKAH2.2
kW, HE 3 m B2 HEKE)

NG RARNNRE (BERE, BXH
KE60m*/h), XBEEHKBRAESE ELARIBZIH,
AT DL FBOK 330 25 W W B KRR 4R

“RTFTE” BMESWBL R THEEHEKTR
Bitd “BARRE" BRFERSEX ¥R, AR
ALBRTHEILEBDEY . WEAFTROEME; BE
RIETHYBRANERGE, XRIET T AR
H5%4, ERILEREATIT R,

3 T LEAKRAMLAMNSH

3.1 “REX” KEBEHAFIZHEEER,

FOBRBYRAD ‘

kA BREXR” BRAIRXNEXKETERABS
1.5m, BEERET 16 m, FAMSRLEREH R
RUREGTERATRE., X8, RENHERE
Bl1~2ff, AEZERER: X—FEAERHbE
THT/K, BREEEHR, BLXkE®# 50 cm H&
SHEMENMH0.4~0.5% BEE0.1%., LA 1988
F1NATHESHEEHNSHE, 21990444, +
BBEREET 70 % (£7),

7 BREHKFERBDE

Table 7 The continuous desalinization trend of underground pipes draining

R i [E]

ARLELREEHE/%

0-20 cm 20-40 cm 40 - 60 cm

60 — 80 cm 80—100 cm 0-100 cm B

1988.11.2 0.160 0.410 0.735

1989.3.29 0.120 0.200 0.340

1989.11.6 0.063 0.080 0.115

1990.4.2 0.055 0.053 0.078

0.730 0.203 0.4476 =

0.250 0.325 0.3365 24.82

0.190 0.275 0.1446 67.67

0.180 0.275 0.1282 71.35

PG ESHEK ., BB, BIESE— R
AEAEE, 1o tANSEEREE0.2% ~
0.3%. MENERHAEHEIEEH KX RA
TERFEHREOBR, AGITEFEX T ILE
KRR B AT, NRSHALUFE I m
0k R 4 A B I 40 A A R B 36 ZE A R) 3 AR Y
B *

0-2ecmtBE.2-20ecm 2. 20-40 cm £
B.40-60cm )2, 60-80 cm +JZ. 80 - 100
cm 1 )2 + 331k 43 B 1A 38 B (B] B B AR LR W 4 5 A

UTGitEEFRBRAU#R (K9),
GHERBR (R8), T EEHLBMISHEN
VB B R 4 T, 3 106 A 5 ok o HE R S5 HE R 36
H, tEELBNERZEEHES, £ “RER” #
KGR K., P#. HIESE—RINGESTEREHE
ZTA LAt LW SR TiEsh, HEHREH B
BN HELRARERRERLRER, BN LEN
SHEHERBENRMNERT TR, BETRIEEZ
Wi/, FEARD 3EMBRIE, ErlFRER L5
MR ERMED 0.4% A T; ZEAT S FREHE
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Table 8 The average soil salt content of different

soil depth.in different period %

it 8] T EBRE /cm

/d 0-2 2-20 20-40 40-60 60-80 80-100

0 0.443  0.251 0.299 0.396 0.562 0.730
141 1.452  0.261 0.304 0.379 0.504 0.632
356  1.015 0.214 0.312  0.295 0.399 0.517
512 1.064 0.224 0.250 0.296 0.372 0.426
721 0.777 0.245 0.253 0.213  0.302  0.466
874  0.661 0.190 0.205 0.215 0.330 0.421
1084  0.603 0.169 0.18 0.191 0.304 0.436
1236  0.669 0.181 0.180 0.193 0.274 0.346
1449 0.247 0.104 0.103 0.150 0.236 0.297
1603  0.387 0.136 0.117 0.146 0.200 0.304
1818  0.508 0.103 0.115 0.141 0.234 0.271
1969  0.362 0.086 0.108 0.125 0.190 0.256
2183  0.199 0.127 0.095 0.103 0.174 0.306
2336 0.320 0.081 0.091 0:120 0.164 0.261
2549  0.146  0.101 0.111 0.192 0.172 0.273
2711 0.319 0.083 0.112 0.112 0.177  0.209
2918  0.090 0.070 0.082 0.075 0.101 0.242
3078  0.161 0.062 0.063 0.085 0.134  0.247
3289 0 0.081 0.076 0.173 0.353 0.436

.108

®9 ARATERSSHREHEMNXER
Table 9 The relations between differnet soil

depth and varied managing time

T REBEE /cm RXEFTRB RERE
0~2 Y= 1.4173¢ 00008 0.8596
2~20 Y= 0.2669e 00004 0.8901
20~40 Y= 0.3056e °-0008t 0.8564
40~ 60 Y = 0.3194¢0-0003t 0.7186
60~ 80 Y= 0.4871e 00005t 0.9345

80~ 100 Y= 0.5825¢0-0003t 0.8724

3.2 HiKEERBFEABPR

1996 £ 7 HM 1998 £ 6 A. 8 A, FERKX Y
FI3RwEpEK IR, BRFEAKEEDL 100 mm, EF
BEHAKK G A, BKEG. tbEERHA B
B 4~5hEBUKIHEE, RELBEMREEE.
3.3 LATH B HE M B P b A&t X

1.5 m MIBERE, 7T BEWAEMNEN
Hek &t X, @b id B HEK Bl shim B AW
KBKFHER, AMUIRAFTATHAERZEN TE
Frx, MARATHEISRE, EHKkIRRARK
FEfE (K 10),

4 “BREX LEHBFREHN

4.1 HBIHAPEREKE
5% “REE mIHLEERA “RIFEE”
T2+, B, HKZEHRA 45 % (£ 10),

X100 FEXXRAKKAREEXRAA/VTREEIZALER

Table 10 The construction expens comparing of criticle depth and allowable depth in TEDA yuan/m?
i TR £t -] B+ B 7 4 Hek HHEAG i Lt
RIFHEERET 19.50 3.74 — - 0.12 23.36 100
It 57 5% BE HE T 32.50 6.23 3.20 0.54 0.34 42.81 145.43
L] FRRXILESH 220X 10° m?, TR X 4279 At
x11 FERXEAGARAREETRSXALTREETRILE
Table 11 The maintenance expens comparing of criticle depth and allowable depth in TEDA yuan/m?
HE TR SR RUEERN BEHRAR i K4 PLEREY &it HB
ARFRERET 12.70 — — — — 12.70 100
It 5 % BE e T 12.70 2.95 0.48 0.27 0.16 15.95 130.4

wH F &R LRSI 220X 10° m?, BITRWX 715 AT
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4.2 ETEERAPRREKE

H5RA “WFRE" EIHLBERA “AFR 5% X ik
B MIYATRS. BN, ERAREFRA0 [1] ¥78, BERBFEX, ¥. £RLRL[M]. 4t
% UL (F11), R EIRSERE AL 1999, 19

EERTR, B AREFEE" B, 0 (2] EEE FESBRE[M] UK BEHEE, 1993,
W E K HEK TREEARBUEREK . BREKE 12

MMRKEH, RAEMBKEETEE AR ﬁiﬁgﬁgjﬁjﬁfﬁfﬁfg
K B, WEM KRS WEL LR, “RER" . 2000, 2205 d0ge
TERAHNRE WO W REKBRBEOTT (4 gne sumrngasiM]. X Xep2H
BB T BRI A TR B R 0 R 1990 4

HEERMET . HEMIPERE.

The Discussion and Research on the Technologies
of Afforestation and Salt Draining Engineering
in Coastal Wasteland

Zhang Wanjun, Guo Yuwen, Wang Doutian, Zhang Minsheng, Huang Mingyong
(Tianjin Teda Salina Afforestation Research Center, Tiaijin 300457, China)

[Abstract] Considering the conditions that TEDA used to be hungriness area without vegetation and ‘without
agriculture, forestry, livestock farming, etc., to rely on, the new conception “allowable depth”, established in
coastal area of TEDA with shallow groundwater and silt soft foundation, and the new techniques on water
drainage by “shallow-dense type” underground level pipes were introduced. Technical constituent, advantage
and implementation of the new techniques were discussed. From the view of sustainable development of af-
forestation, technical measures for comprehensive tackling and control of the wilderness areas such as salt affect-
ed soils and their application in practice were introduced.

[Key words] saltern; shallow groundwater and silt soft foundation; level underground pipe draining; critical

depth; allowable depth; shallow-dense type

(THABIREZESEF—RESWELREREF

[AFR] N THRBTHEEHRRNANEAFR, AT AFTHIERAF . PEATE %
£ PEALESR¥LTHIBECLERLSHMNAERER, T 200144 A 24 BERBEKREEFT
(THEABYRBLE KL 2UGTRHRE T(THABYRB LA R TR

CATHEABERATEATERELBERRFERE, FROUSE 4 UEHS EXHBERE
%, % %5 B E % B CHB AT, )



	T00079_00
	T00080_00
	T00081_00
	T00082_00
	T00083_00
	T00084_00
	T00085_00

