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11¢ l/mmz Song Hngr 16 mat trong cde séng lon cua hé Qi cae song nay
maung v ligu e (rong lue da a6 ra bicn khd lon, lmm{ ndam heang char rin l
ling tir (rong lue dia d6 ra bmn woe tinh 130 triéu /un/mnn Mot /)/mn Vit clidt
dua e lye dya ra bién diege ling dong lar @ vimg gian réu, phan khde duoc
phan tin ra xa hon ling (7om-,' trong dan dudi hriéu Dé dinh gid dive var iro
cia hé //wng song nay 61 vai dai ven bé chiing 16 da 1ién hanh nghién cien
16c do lulm dong (rdim tich vé sie tich lity ciie mér $6 kim loa 1rong rim tich
theo khing gian vé thii gian twén co so phan tich dong v phong xa pp v
cdic kim loai trong cic 16 khoan vdm tich trong doi gian triéu vimg K Son
(Ninh Binh), Tién i (Thai Bink), Dai Hap (1di Phong) nhém danh Qi ién
bién cua ching theo théi gian

7UL a6 16i cao iréin bai tricu Tién 1di duo dong 1i 0,06 - 3,24 em/nim ¢
di noi cao irén bai tr iéu Kim Son deo dr)ng rong khoang 0.09  14.84
em/nam Ca hai bai triéw déu ghi lai dioe cde sie kign [ lut trong luc dya va
anh huong dén ven hir phan dnh trong 16 khoun bai triéu, trén bai wicu Kim
Son vao nam 1986, bai 1riéu Tién Har vao cic ndm 1996-1998. Ngodu ru con
glu nhan cdc sie kign cac pha xoi lor doi voi bai triéu Kim Son iruéc nim 1936
va (riege nam 1913 doi vér bar riéu Tien Han

St tich lay ciig ham luong ciia cde kim loai dang khé trong cdc 16 kloan
tram tich bai tricu dao dong rong khodang Cr = 8,86 - 50,83 mg/kg, Ni - =03
32332 mglkg: Co = 4.26 - 19,48 mg/kg: Ag = 0.07 - 58,4 mg/kg. As = 3.70 -
42.94 mgrkg; Cd = 0,02 - 2.47 mgrkg: Cu = 11,42 - 89,01 mg/kg; Zn = 26,67 -
13216 me/kg. Ph = 12,67 - 111.03 mg/ky: Sn = 0,16 - 3,15 mg/kg.

Mt 56 kim loai trong trém tich de gran triéu cd sw tich lity theo then g
ching ¢6 ham lirong gia ting trong rhing nam g(m day va 6 quan hé mdt
thiér dén qud trinh phat trién cong nghiép én dat lién. Sw gia ling cmt < i



G han Die - Dia chat i D vt N Sién
Jen IR AR

kom lmu rong i theh ¢ /)/u/ I cde hé sindy thai ven biv. ham /II'/IIVI}J clic
Mt G kim loar can 1 cde dine hicu cho they var 10 ¢t con ngiedi Jir mon
rircng ven b ngan mior lon

SEDIVENEATION RATES AND ACCUNUT ATTON METALS INSEDIMINT O
INTERTIDAL ZONEOF RED RIVER DV

Dang Moai Nhon'™, Dinh Van Nuy P Ngoyen Thi Mai Lo,
Npaven Dinh Khang"' Dinh Van Nhan'™, Phan Son Hai™, Pl Fien Due?

Abatract:
Neywordss Sedimentation rate, meral, intertidal zone, red river, sediment

Red River sysiemr is one of the lagest rivers in ihe world and manporis o
cortain leo ge amonnt of matertals from mamland 1o the sea Eveny sear, they
discharge arovnd 130 mallon tons of suspending solid substances mio the sea
Thiese materials are partially deposited on the e idal zone and the reniaing
which were tahen further are deposited m the sibtidal zone We have studied
sedmentation rates and metal acanmidanons by space and e based on the
amily s of Sl and other metals i sedunent cores at oer idal flais af K
Nen (Ninh Bl provieey. Tien Hai ¢Thai Binh provincey D Hop lha
Phorg Cinvy o order 1o avess the role of rovers 1o coostal area. ax swell a
thew hustorical development

g adation rare in Tien Hai tided flas fluctuareowithin the range of 0 06 -
3.24 eneyear: This value i Ko Sun tidal flats o walun the range of 009 -
J4 84 cem vear Inboth af these tidal flais floods e maintand and the impacis
o coastal arcas were recorded methe sediment cores. such as the 1986 event
o the K S tidal flaz, 1996 - 1998 evenis on the Tren Hai tidal flar In
adilition. the sediment cores also show croxion phases in Kim Son before 1936
and before 1915 o1 Dien i

tecunmdation of dry weight metals m sedment cores are ranged seathin Cr
NNG - SONS mg ke No= 205323 32 me ke Coo— 4 26- 1948 mgckg: g
007384 mghe s 3 / <294 mg ke Cd o 0022247 mg kg, Cu -
J142-8000 me ke, Zn = 266713216 mg ke, Ph= 1267 - 11103 mg-kg.
S 016 -3.13mg he

Several metals in sediment of intertidal zone have been accundeated hy
e Their contents are recently increased with the increasing of Industrial
acnvities i the maimland - The mercasimg contents of metal in sediment will
dumage coustal ceosystems and  highlv concentration of - certain. metals.
Ve ing the increasig impact of human activiiies o the coastal environments
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1. M diu

Hé théng Song Hong 13 mét rong nhimg con song lon trén thé £ii, ching pim nhigy
nhun% song nhanh dé ra bién ching kéo dai tir phia Tay Nam P4 Son dén Ninh Binh, Ching
bao gom cic song Van Uc Thai Binh, Tra Ly, Diém Pién, Sang Hong, song Ninh Co. Séng
Day. Cac con song nay hana nam cung cap cho ven b wée tinh khoang 130 trscu 1an bin cat
lo limg [S], ching phin bd va tai ling dong trong ddi ven bo chiu thd Song Hony

Qui trinh trdm tich gdm ¢6 3 qua trinh 1a bio mon, di chuyén va ling dong. Ca 3 qué
trinh trdm tich déu c6 mit trong ving ven bd chiu thé Song Hon&,, 6 doan lang dong va
¢6 dogn bao mon.

Tée d6 ting dong tram tich trén viing b da duge céc tac gia [4] do v dia hinh b tridu
Kim Som, vo xdnh cdc tai liéu do vé véi cic ban do trude do da chi ra 1o dé néi cao cia bai
tricu nay. Cic tac gia cua Ha Lan [12] nghién ciru tai viing cira séng Ba Lat. sau niy |7] da
nghién ciru trén béi tricu Dai Hop va Ngoc Hai (Hdi Phong).

Mot s6 cac nghién ciru V& sir c6 mit cua cic kim loai nang trong trdm tich khu vire ven
bos bién mién Bic Viét Nam va dién bién theo thoi gmn (&] céc tic gid nay da chi ta mit s
kim loar ndng c6 xu thé gia tang trong nhimg nam gan day.

Téc do ling dong trdm tich va sy tich loy cac chat 6 nhiém trong méi truong ven bo la
nhimg dau hi¢u cho lhay sy tac dong cua con ngudi dén moi trudng ven ba bidn ngdy mot
tang, thdng qua quan trac mdi trudmg 1a cd (hé theo réi duge sy tich 1dy theo thoi gian,
d6 co nhirng chinh sach dicu chinh va bao vé moi trudng,

2, Tii liéu va phrong phip nghién ciu
2.1. Tai ligu
10842739 106 8510°

Tai liéu duoc sir dyng trong bai ‘;] + HiiPhang I
bdo ndy la sy ké thia cia dé tar cdp  |" ! AN
Vién Khoa hgc va Cong nghé Viét e
Nam “Nghién civu, dinh gid kha ThaBinh
ning béi tu va ma rong cia cdc bai .,¢_,
bm ven by bién chiu thé Séng s
Hong" Tir thang 7/2009 ching 16i
da tién hanh thu cic cgt 16 khoan Yo Djn N
trdm tich wén bai tridu cua huyén
Kim Son, huyén Tién Hai, bai tricu Hinh @ink
Dai Hop cia Hai Phong thu nam
2008 (hinh 1),

2.2 Phuong phap nghién ciru

Thanh Hés L_u

Céc cdl khoan trAm tich thu trén |1 3
bai tricu duoc cdt lem cho 16p dau ]
tién, 2em r 1 - 2lem, 3em tir 21 -
Slcm, Cac mau dwge hong kho twong  Hink 1: So dé khdo sdt khue viee nghicén cin

10547 39" 55107
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phong @ dicu Kien nhict 3o 16°C. cic mau nd v xau hhi hong kha maot ph in duge nghién
pho cho e phin tich Kim loai vi 2P, 2"Ra va | phin dé nguyén mdu dianh ¢ho phin
tich thanh phan do bt

Phian tich thinh phin do hat trim tic Au trdm tich duge xir ly bing 1105 Vi nude et
sau do su dung iy 0,063 mm ticl ra Jam 2 ¢dp hyt. phidn cip hat Iom hon 0.063 mm duge
phan tich bing riy. phin kich the ¢f Ap hat nha hon 0,063 mm dem phin tich tren niy
phin tich 4o hat tr done CHLAS 990,

Phan tich ki fogi rong trim e ein miu wdm deh Ko sae do thém vao 11NOs 8N
105 1p dng Tam it hing Mhdng Rhi sau do dun seén bép dicn o nhiét do 93°C Whoang
15-20 phin. ¢ NEudi sau do thém vao HINOL 16N i dun a 93"C wong 2 pid. doe bo
kbhong tan bing gids Joe 0430, sau do pha Todng maw v dem phin tich 1éa iy phin
Gich JCP-MS Flan 9000 Perkin Klmer. Ngoan va, ham Tugmg As ciine duee phin tich wrén
thidt b 1CP-NIS nhimg su dang phuang winh wadn hoe hicu chinb v hiéu & Joai ho anh
hudng cua manh da nguyén 10 AICT trimg v Khai do As (/72 = 73) Cic nyd au duoe ¢
it phan tich miu chudn PACS2 tang qua rinh phi mdu

N 22
Phin tich =7Ph LR trong n.nm tich: Ky mao un vich hoa tan bing HINO; v L dune
dich * 1% dmm dua ngay o m.lu trude hhi phi mau nhiam danh gia hicu sud cua phuong
W £t hiy }
phip. Cic *"Po duee sinh ra do Pb trong miu duoe cho phu tén dia bye i dem Jo
dudrmdy phin tich quang pho anpha =*Ra duoe do e Gép rén may quang pho gana.

MG hinh tinh wdr tram tich chimg 101 siecdung mo hinh CRS. cang e tinh wdi tram
tich (1), ¢dng thite tinh the 3o nodi can (2) & dudi ddy Mo hinh nay chr dung trong trcmyg
hop i vOng bai w. s¢ sai rong trudmg hop o mon- MG hinh nay Koot rong clie mo
hinh duoe ¢ie nha Khoa hoe 1rén thé gidn st dung nhica,

) In- (0)) I Frong do. e Gthanr gian (ndm)
—1n . .
A ) () o o hing s0 = 0.031

o AO) l&ng luemg ehi da vong ¢ot khoin (:ml’hm,)
o A(X) uong ehi dirtich 10y dén dd siu .
Jdc do ndi cao (vhY cun thay yue duge 1inh theo cong thire 2 saur
/ Trong do. e A tde dd noi cao (emiam)
V= — )

o/ Dhediy cualitcdt
1= :
"

o fyna g 1 thon gian duee tinh theo (1)
9 . P
3. K¢t qui nghién ciu
. - EEE I [ '5
Cie Mét qua dinh gia hi¢u sudt thu hoi cua phuomyg phiap phin tel ddi voi 2P 1 85-

95°0 DA thu hoi ctia cie him Joai trong trim tich duoc dinh gid thdng qua phin tich mau
chuin PACS 2. higu xudt do thu hoi cua cae him fogr trong mau dao ddng 70-129%.

Thanh phin do hat i tich trong 313 Khoan tidm tich bii triéu phin bo cie loar him
bt nho. bot Lo v cit nho.
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N6 bacn todan o, e 1

1'rén AT tidu Dan Hop . im tch 16 Khoan ¢o 2 Toai tramm tich, rén mat 1 b 1 ol nhe
\uun«‘ dén dd ~au 36em Lo tieh botlim

“Lrén b tridu 1ién T, rong 16 khoan 10t 3 o wam tieh, en machaiea 1 ban
hot oho sau do \unnn Sau ham 27¢n) 5 bot Jon vicedt nho @ dd i 39em

Trén bai tréu Kim Son ton (B logi 1 A Geh: nen mat bai idu Ebau Ién, 02 N
12em Fbim hot nho. saucdo suong siu hon Eehot lon

Suthay doi V& dudmg Kinhy tim tieh (V) phananh s thay GO et mor e idim
tich e ndién [¢n bin ricu theo thai gian (hinb 2)

Hindi 2 Suthegy dii diecng kink Irum tich trong cdc 16 khoun hai ricn ven her chi the Song

l/um (HIPC T - 1.6 khoan b //uu Duai Hop., /?/( 1+ 1.6 khoan bae iriéu Tién e KSCHI -
13 kloan hai tricu K Son)

Su dao dong ctia hoat do phéng xa APl rong wrim tich 1& Khoan Gi cie b i éu Tién

v Kim Son duge biéu dién rong hinh 3, hinlc S, Frong 13 Khoan & b triéu Dai Hop

da nghicn cliu e do nén khang duge dé cip wong b'xi bio ndy |7].

el g Yoc o o e fer i)

wscul

0 s3uteom)

e

//mh Hoat (/J/)/ninq vo P Drong s VAt Hinh 4 T di nén cao o har tric S Son
Y Ra tong 16 khoun bai 1vicu Kim Son
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Hm/: 3. Hoar d6 phong \(I /’b,u,,_q PRt Hinh 6" Téc dé néi cao ¢ bai trién Tién Hai
P5Ra trong 16 khoan bai triéu Tién Hei

Trong 16 khoan KSC 111 hiy & dg) siu 30cm hoat d§ caa 2'°Pb va 2*Ra gin bing nhau,
tham chi xubng sau hon nia lJn 2R ¢o hoat dé cao hon hoat do 21%b, Trong 18 Khoan
BLC 11 quan sat thdy hoat dd 2'®Pb va *Ra. gén bing nhau & do sau 31,5cm (hinh 5)

Tée 4o x101 a0 clia bai triéu Dai Hop dao dong 0.13 - 1,18 cnvnam duoc cbng bd trong
[7). T¢ do ndi cao cha bai tricu Kim Son dao dong 0,09 - 14,84 cm/nam, trung binh nhicu
ndm li 1,71 em/ndm (hinh 4). (6¢ dd ndi cao nhét biit pip vao nam 1986.

Tée dé ndi cao & bii tridu Tién Hai dao dong 0,06 - 3,24 cnvniim, trung binh nhidu nam
0,77 cin/nam (hinh 6), cao nhdt bt gap rong nam 2009.

Sye tich loy cda cac kim loai trong trim tich theo thai gian & bai tricu Pai Hop, cac kim
logi ¢o ham lugng cao la Cu. Pb. Zn, As (bdng 1), ham Jugng cac kim logi nay so sanh
ngudmng TEL (hi da vuot qua, luy vay ching van nhd hon ngudng PELL.

Bang 1: Ham long kim loai trong IG khoan bai triéu Dai Hop

D6 siu Nim Ham lugng (mg/kg khd) cic kim loai trong 16 khoan 11PC-1
(em) Cr Ni Co Ag As | Cd | Cu | Zn Pb | Sn
0-1 2008 | 43,28 | 35,56 | 18,80 | 0,06 |28,17| 0,46 82,67|124,78]79,94| 0.16
1-3 2007 | 40,32 | 28.88 | 15,61 | 0,19 |26,51| 0.28 |78.90| 119,22 67,06 | 0.39
35 2005 | 37,77 | 30,16 | 1596 | 0,17 |27.17 | 0.47 [86,70|130.48 | 69.66 | 0.17
5-7 2003 | 28,72 | 23.16 | 12.27 | 0.16 | 21,16 0.29 [89.01|127,03 56,44 | 0.32
7-9 2001 | 42,21 | 2925 [ 1645 | 0.18 |27,48| 0.42 |85.66]|130,99 (72,57 0,18
9-11 1998 | 44,33 | 34,44 | 18.89 | 0.18 |28,79| 039 |8297|131.68 8091 0,18
11-13 | 1995 | 4031 { 31,61 [ 1732 | 0,18 [27,37 0,46 |73,00)|120.62 | 73,80 | 0,18
13-15 | 1991 [ 43,64 | 34,11 | 18,68 | 0,16 |29.41| 0,44 |83,98|128.31|80,95| 0,16
15-17 | 1986 | 41,76 | 24.49 | 13,75 | 0,18 |20,24| 0,32 [80,86]121,79|58.23| 0,18
17-19 | 1981 | 47.83 | 36.83 | 19.48 | 0,19 |29.55| 0.47 [84,06] 132,99 | 82.25 | 0,19

19-21 | 1976 | 43,91 | 34.36 | 18,57 | 0,20 |27,36| 0,52 |81,05]| 127,70 | 78,56 | 0,20
2124 | 1970 | 44,46 | 3523 | 18,18 | 0,16 |28,59| 0,54 |84,50{ 126,79 | 80,57 | 0,16
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D sihu | .. 1:m lugng (ng/kg kho c-.':ckimluui(rong]ﬁkhounlﬁwr! j
emy | MM e TN | Co | Ag | As [ cd [ Cul zn [ en | G
2127 | 1959 | 40.65 | 3162 | 1702 | 018 [23.54] 0,56 86,28 124,81 (7182 o.ig |
2730 | 1952 | 46.45 | 32.58 | 17.07 | 020 |22.98| 045 |81,53|124,90|69.92| 039 |
3033 | 1935 | 42,10 | 33,16 | 17,58 | 0,19 [22.75[ 042 |76.24] 116,67 191
3336 | 1917 | 40.27 | 35.90 | 13,92 | 019 [42.94] 2.47 [70,19]108.76 |

| 36-39 | 1894 | 35.99 | 31.29 | 10.69 | 016 |33.99] 194 [53.25] 94.25

Nl it 2572 | 23,16 | 10.69 | 006 [20.24] 0.28 [53.25] 9425 |.

Lon nhdt 47,83 | 36,83 | 1948 | 020 [42.94] 247 |89.01] 132.99]

Truny binh 41,41 | 31,92 1649 | 0,18 | 27,53| 0,64 |80,05] 123,05

TEL $2,70 7,60 | 0,70 |18,70 124,00

PEL 160,00 41,60 | 4,20 108,00 271,00

Teén bl tricu |

Tién 13i cic kim loai ¢6 ham hrong tich Jiy cao la cac nguyén 16 As. Pb,

Cu, Zn cdc kim loai nay co ham Juomg vugt ngudng TEL, cdc nguyén 6 con Jar khong
virot ngiedmg TEL (bang 2)

Bing 2 Hewn hrong cdic kim loat trong 16 khoun bai triéu Tiéi 1

) siu ’ Nim Ham lugng (mg/kg hho) cie kim loyi trong 15 khoan llL(l'jlm -_‘7—__
(em) cr | N[ co | agl oas | ca | cu| zn Ph
0-1 | 2009 | 50.83 | 42,39 | 19.04 | 042 | 42,16 | 031 | 8025 | 127,57 BI()T
1-3 [ 2009 | 31,66 | 2649 | 12,55 | 033 | 3046 | 025 | 57,99 | 92,03 60;
352007 | 3998 | 34,57 | 1562 | 0,40 | 3092 | 037 [ 7021 | 113,13 69;’7 .10
$<7 | 2006 | 42,90 | 38,18 | 16,84 | 026 | 38,00 | 029 | 7497 | 125,52 33.2; 0—94_
79 2001 | 41,80 | 3510 | 16,35 | 027 | 3227 | 023 | 70,34 | 128,79 7(7(: 0.89
9-11 | 1998 | 35.97 | 3035 | 13.96 | 0.31 | 29,58 | 0,13 | 5885 | 111,39 (x:,rnxi 0.92
DIEIS 11996 | 3781 | 3223 | 1490 | 047 | 3063 | 022 | 61,94 | 11302 63.2-77 IOSL
13-15 11994 | 4130 | 3359 | 1524 | 029 | 33,39 | 032 | 69.86 | 130,76 75.7-». 0.78
15-17 | 1989 | 3541 | 3099 | 14,25 | 023 | 29,64 | 030 | 63,04 | 103,59 7i " 'o.sa
17-19 | 1984 | 49,19 | 41,77 | 1893 | 0,69 | 38,63 | 0.52 | 85.59 | 14237 %.—'.'s L0
19-21 | 1979 | 39.0d | 33.96 | 1586 | 026 | 31.34 | 027 | 62.78 | 104.00 7"5 ;ns
21-24 | 1970 | 38,19 | 3450 | 1529 | 0.56 | 3070 | 027 | 64,38 | 151,79 7;1.«.:; 7I.70'
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2427 | 1957 | 28,19 | 27.03 | 1281 | 033 | 2297 | 012 | 4423 | 8828 | 5393 | 0.71
—;7—-:;) 1926 | 1270 | 12,16 | 733 | 034 | 9.59 | 009 | 1993 | 6426 | 2232 0.77
30-33 ] 1915 | 1277 | 874 | 654 | 007 | 769 | 001 | 2308 | 7005 | 2501 | 1 05,
133‘\6 72.30 2?30 “6 27 0072 | 703 | o0t | 2006 | 6209 | 2306 | | 46-_
se.sv—J 1370 | 63.67 | 7.8 | 032 T3.3:4 012 [ 2489 | 7695 |3221 | 143
m::i/ 1270 | 6, -J - 7,27 017 | "3 | 009 | 1993 | 6219 | 2232 7;9 |
;;:E A 50.83 6‘3n7— 1904 | 072 | 4206 | 0.52 | 8559 | 15179 95.3&'4_/;(;“
Trung hinh 33,09 | 3241 | 13,47 | 0,37 | 26,68 | 0,24 756,03 106,22 nl.; 'Mv—

52,70 7,60 ‘ 070 | 18,70 | 124,00 | 30,20
160,00 4:,aﬂ 4.20 | 108,00 .’71.01/” Il.?,ll; )

Tién bl tridu Kim

TEL ¢6 cic nguyén 16 Cu. As. cie him loai khic thap hon ngudng TL

Son. ham luong cia cic kim 1oai trong trdm tich cao hon ngudng

va PEL (bang 3)

Bang 3. Hianr hepng cdc kim loa rong 16 khoan hai tricu Kim Son

.:«)s;-'lu Nim Him lugng (mg/kg hhd) cac kim loai trong 15 khoan KSC 111
e cr | N | Co| Ag | As | ct | cu| za | Pb | Sn
0-1 2009 | 1632 | 5.2 730 | 041 | 849 | 012 | 2670 | 152,16 | 111.03| 0.88
1-3 2008 | 17,06 | 1093 | 7.65 | 0,13 | 8.18 | 0.12 | 2743 | 111,57 |{ 2672 | 3.15
57 2006 | 1443 | 6.67 728 | 5840 | 6.67 | 0.16 | 2593 | 88,50 | 2598 | 2.0
79 _2003 1617 | 9.69 7,59 | 015 | 7.81 | 0.11 | 2694 | 89,98 | 2659 | 1.02
_‘)-I | 2000 | 20.07 | 323.32 | 8.86 | 10.17 | 9.83 | 0.16 | 31,99 | 72.83 | 32,83 | 2.07
113 1993 | 22,71 | 43,18 | 923 | 0.09 | 12,09 | 0.15 | 3459 | 70.81 | 36.86 | 0.61
13-15 1986 | 16,80 | 114,06 | 7,88 | 1,59 | 895 | 0,08 | 2629 | 63.23 —28.48 Ii;v
1517 1986 | 16.66 | 11,74 | 745 | 948 | 870 | 0.10 | 23,77 | 49,89 | 23.65 | 0.28
17-19 1975 | 16,75 | 11.62 | 7,52 | 013 —>6.|3 0.11 | 2355 | 6095 | 25.16 | 2.36
1921 1968 | 17.19 17.;:5 693 | 034 | 7.51 | 0,08 | 2197 | 53,96 | 20.69 | 0.52
TZT' 1964 | 20,26 | 42350 | 869 | 195 | 948 | 0,4 | 36,12 | 66,69 | 2843 | 1.27
Z‘_’T 1958 {1622 | 1136 | 7,62 | 0,96 | 820 | 0.06 | 20.87 | 46.24 | 23,09 | 0.46
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S — v ik hiy
HAm lugng (mg/hg khd) cac him Jom trong 15 Khoan KSC 114
Nam } T ~—
Cr N Co Ag As Cd Cu 7n I'h Sn

2730 | 1936 | 1440 | 1133 | 687 [ 0,07 | 621 | 008 [ 1848 | 4441 | 192 | oy

30-33 16,14 [ 18577 | 6.53 | 0,82 | 576 | 0,12 | 2432 | 52,54

8.36 6.30 426 | 0.6 | 3.76 | 0.06 | 1142 | 26,67

9.99 2,05 512 | 075 | 3.85 | 0,08 [ 16,50 | 44,00 | I8.04 | 125

10,75 6.85 492 | 059 | 438 | 0,02 | 1382 | 3584 | 1458 | 035

1302 | 1080 | 6.02 | 0.62 | 549 | 008 | 16.56 | 57.17 | 2009 | 50

Nho nhir 8.86 2,05 426 | 007 | 376 | 002 | 1142 | 2667 | 200 | 02
Lim nhit 22,71 32332 923 | 5840 | 1209 | 0,16 | 36,12 | 152, [6“ 7/7/ ;/; i?
Trung binh 15,78 | 45,89 700 | 482 | 731 | 010 | 23,72 | 6597 ]:’.t»l I.;
\L’I 52,70 72,60 | 0,70 | 18, 7/;‘ 'l.’;,-ll-ll | _Hl..‘ﬁr 7:
PEL 160,00 41,60 | 4,20 | 108,00| 271,00 | 1120

4. Thiio lujin

4.1. Toc di néi cao bai tridu theo thoi gian

Toe do ndi cao cia cac bai tridu & ven b chiu ho Song 1éng thay ddi theo thai glan
va phu thude vio vi tri d6 cao ctia bai tridu. M1 bii tricu & bic cao dia hinh khic nhau nén
e dd nédi cao cua bai triéu theo thoi gian ta khac nhau. TL)(. d¢ ndi cao cua bii lIlLLI phu
thuge vio vt nhidu cac nhan 16 nhu anh hudng cia luong bdi tich do cac song cung cip. vi
tri thudin loi cta dia hinh, diéu kién vé ché do thiy van ven bo.

Su ghi nhan vé tde do nm cao cia bat triéu khu vire Tién Hai va Kim Son duoe chiara
tam 4 théi k¥ ling dong trdm tich khac nhau, cac thoi ky ndy lién quan mdt thiét dén cic
didu kien iy van va diéu Kién khi hdu Juc dia.

Bau tricu Ticn Hai ¢o S thoi ky ding dong trdm tich:

+ Thév ky thae Fe nam 1915 trdr vé trude. VI i nay & do sau 31.5 cm ¢o bic g 1d
moi lnrmm X6i 16 Nhimg diic diém 1a s midt can h.m5 L_nra Irgng PRy va 'l’hnm"-
leong *'Pby, c6 gid i dm o do sau 31,5 em, ngodi ra con biéu hi¢n ¢ duong hish tram
tich. dwomg kinh co gia 1 1on khi xudng sau han (hinh S, hinh 2 1§ khoan 131.C 11

+ Thoi Ry thir 2: bit ddu 1915 dén 1979 giai doan nay co tbe do néi cao e bii triéu
nhé. dao dong tr 0.065 - 0.226 cm/nam;

+ Thai hy thit 3100 1979 dén 1994, thai ky ndy o 1dc d6 ndi cao cia bai tricu 1w dong
1r0.07 - 0.46em/nim. cao han thai ky thir 2;
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+Thor ks tha 4 1a giar doan co su ra tang vé the 4o ndi cao 1994 - 2006 piai doan niy
¢o sy ghi nhan tang cao 15¢ dd ndi cao vao cic nam 1996, 1998 Tudn 1ém hon 1,0 enm/nam
giai doan ndy tring vé v hi¢n twong 13 lon rén cac hé théng cia Song Héng [117, d ndi
cao tang 1&n 0,45 - 1.06 cm rdi lai ha thip \uom.

+ Thot Ky thir 5, 1a thor ky cubdi cang 1ir 2006 - 2009 ¢ do ndi cao kha cao. cao nhét
trong nam 2009. ¢ do ndi cao cda bai ridu dao dong tir 0.42 - 3.12 em/nam.

Tée do ndi cao cia bai tricu Kim Son citng ghi nhan 4 théi k$ khic nhau:

+ Thon kg thir 1: 14 nhimg nam lruuc 1936. théi ky nay vi tri bai triéu phan danh qui
winh 861 ko manh bicu hign vé gia tri 2Pby, ludn ¢o vid tri am, thanh phin dg hat tram tich
1a bot Jén co dudng kinh dao ddng 0,057 - 0.067 mm, so sanh duang kinh trong ot 16
khoan thi duong kinh trong thiss ks nay ¢é kich thude 1on nhét.

+ Thoi Ky thir 2: dién ra tir 1936 - 1986 la thoi ky co 1de d ndi cao bai triéu da ting so
voi thoi Ry lom nhit, tuy nhicn 1éc dd ndi cao van con nho, dao dong 1r 0,09 - 046
cm/nan.

# Thai ky thr 3 tir 1986 - 1993 td¢ d6 ndi cao dao dong tir 0,17 - 14,84 em/ndm, thisi
ky nay dac trupg boi su ghy nhin s tang cao dot bién bit gap vao nam 1986 véi the dd
cao nhdt 1a 14.84 cm/mim. Bén canh do thd" kg nivy (1986) con biéu hién bng sy gram
kich thude duomg Kinh cua trdm tich (Md = 0.037 - 0.043 mm) (hinh 2 16 khoan KSC 11l
hinh 3. hinh 4). .

+ Thoi ky thir 4: biit ddu 16 1993 - 2009 1 thai k¥ tidp tue ra tang A& tée do ndi cao. tbe
d6 noi cao dao dong 0,31 1,61 cm/nam. duomg kinh tram tich dao dong 0,050 -
0.056 mm,

4.2. Tich liiy cita kim logi trong trim tich theo théi gian

Cac kim loai trong lr.i‘lm tich ¢6 su tich liiy theo thoi gian, chung gia ang trong trém
tich trong nhimg ndm pan ddy da duge mot so tac gia néi trong cac bai bao di xudt ban
trude do (8).

Trong cic 15 khoan trdm tich trén bai tricu cde kim loai co ham luong cao va gia 1ang
vé ham lugng trong nhirng nam gin ddy c6 Cu. Pb. Zn, As. Ni. Cr, Co. cac kim loai ndy ¢6
ham lugng cao & cac tang trim tich gin mit, ¢ dudi sau trong cac cot 18 khoan c6 ham
lugny cdc kim loai nho hon (bang 1,2,3).

Surra tang cia ham luong cde kim logi ndy ¢é nhing nguyén nhin tir su ra tang hoat
ddng cuia con ngudi bén trong lye dia, quy md va kich thude cac khu cong nghiép licn tuc
fa ling trong luc dia va hoat ddng bio vé, air ly moi truémg cla cde co sév nidy chwa dirge
quian tim dang mise, cdc nha may. xi nghiép, co s& san xudt dd dua vao méi trromg cic
chit & nhidm ma hhdng duge xirly trigt dé [1.2.3. 10].

Sy gta ting cua ham luong cac kim loat trén ban 1iéu ¢6 nhimg anh huong dén cic hé
sinh thai ven bién, dac bic¢t 1d cde hé sinh thai rimg ngdp man. Noi mét do da dung sinh e

cao. khi ma ham luong cva cdc kim loai cao vugt khoi kha nang hap phy vio trong tram
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tich. ching sé khuéch tan vao méi trudmg ma sinh vt sinh song trong dé s I nhiing déj
tugng chiu tac déng {6;9).

Ket lujn

Tée dd ndi cao cua bai Irlcu chau thé Song Honﬂ & bai witu Kim Son dao domg tir
0,09 - 14,84 cnm/ndm, 1oc dé ndi cao & bii t idu Tién Hai dao dong tir 0,06 - 3.24 Ull/ndm
Théng qua 18 khoan trdm tich trén bai tridu ¢ ghi nhin sy anh hudng cia cic sir by bt
lhu‘orn& cta |1 lyc dja anh hudng dén médi trudng ven blcn 6 nhimg quy m khac nhau, Taj
bii triéu Kim Son thi quan sat thay nim 1986 va & i i&n Hai la cac nam 1996 - 1998,

Su tich lily cua cic kim loai trong 16 khoan trdm tich cing thé hicn khi rd & moi sé kim
loai Pb, Zn. Cu. As, cic kim loai nay g,an ting mat thi ham lugng cao hon cde tang dudi
sdu, va cang sau thi ham lugng cang thip. Cic kim loai con lai khic thi thé hién '\h()n]: I
ring.

Nhimg énh huéng cua didu kién e nhido va hoat dong ciia con npudi da duoc ehi lai
trong trdm tich bar writu thé hién theo thai gian rd rang. Nhimg tde dong cua con ngudi
trong nhimg nam gin diy bing su ra tang him hmng, cdc kim loai tich liy trono tidim tich.
Chinh xu thé nay Ja diéu canh béo vc nhiing rui ro trong wong lai dor véi cace h smh thai
ven b diic bidt 13 hé sinh théi b trido.
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