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Tém tit

MGi trieong bién ven bé Hai Phong ¢ ddu higu 6 nhiém nitrit vé amoni (mia
mua) ¢ viing cita séng Back Padng, ham liwong cdc chdt dinh duwong nito va
phét pho déu 6 xu thé tang theo thdi gion, ¢ bidu hign 6 nhiém ¢ mot s6 khu
viee. Hom lugng cde chdt hitu co bén (POPs), ede héa chdt cong nghiép vé cde
sin phdm chira phu gia khéng cao, nhung nhém héa chdt bdo vé thue vét co
clo ¢ vitng cita séng Bach Bang vao mita mua vt gquy chudn Viér Nam. Ham
Iugng ddu m& cao hon gidi han cho phép 1-3 Idn & héu hét céc noi; coliform
virgt gidi han cho phép vao mia khé. co bidu hign 6 nhiém Cu va Zn 6 ving
cira séng Bach Déng. Danh gid chung cho rhdy nieée bién ven bé cé nguy co 6
nhiém cao (Rq = 0,94). M6i trweomg it - trdm tich c6 hém hegng cée chdt &
nhiém thuge cdc nhom chdt hitu co, dink dwong, ddu mé, kim logi ning déu c6
xu thé téng cao, ddc biét & ving cua séng Bach Déng va khu viee xung quanh
ving cang. Hém lugng cia hdu hét ede chdr thude nhém thube trir sdu trong
tram tich déu gidm hodc khéng tng theo thoi gian. Mbi trudng khéng khi viing
ven bién con khd t6t, vi hdu hét cdc théng sb chdt lwong déu trong gisi han
cho phép. Tuy nhién, chdt liwong méi truong khong khi trong viing do thi Hdi
Phong suy gidm cho thiy nguy co 6 nhiém vdn tiém tang.

Céc hoat dong cing, cong nghiép, nong nghiép, nudi Irong thily sém va sinh
hoat tai Hai Phong déu gay ra & nhiém tai vung ven bién. Tuy nhién, ham
liwong cde chdt & nhiém tir cdc tink lan cdn dira véo ving bién ndy qua 5 séng
lén (Vén Ue, Lach Tray, Thai Binh, Ba Bach va Cémy) cing rét déng ké. Cdc
thong 56 chi thi 6 nhiém & viing nuge song gidp ranh déu cao hon so véi ving
cira song ven bién. Mgt 56 thong 56 da wueot quy chudn Viét Nam, nhié ddu md,
coliform, chét hitu co v chdét dinh dirong.

Abstract

ENVIRONMENTAL STATUS AND POLLUTION SOURCES IN HAI PHONG
COASTAL AREA

Hai Phong coastal water is polluted by nitrite and ammonia (in rainy season)
in Bach Dang estuary. Concentrations of nutrients and organic matiers at
some sites have a tendency of increasing over time, Concentrations of
industrial chemicals and POPs are not high, but chloride pesticide
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standard in rainy season in Bach Dang

concentrations exceed the TCVN ' !
estuary. Oil and grease concenirations exceeded the standard by 1 10 3 nmesl ;ln
aimast all coastal sites. Coliform and Cu and Zn in Bach Dang estuary are the

ntain polhutants of the coastal water. Generally, coam_ll warer nf Hai Phong is
at risk of pollution (Rq 0.94). In soil — sediment environment, the
concenirations of organic matier, nutrient, oil and grease and heavy metals
have been increasing, particularly in Bach Dang estuary and port areas. .The
concenirations of pesticides in sediments are decreasing or stable over time.
her good with most environmental quality

Coastal air environmeni is ral ?
parameters being in allowable limits. However, the air quality in urban areas

is degraded, indicating pollution risks.:

Poflution sources in Hai Phong are generated from port, industry,
agriculture, aquaculture and domestic activities. Other sources of pollutants
Jrom surrounding provinces discharged into Hai Phong coastal waters through
the five big rivers, including Van U, Lach Tray, Thai Binh, Da Bach and Cam,
are also remarkable. Concentrations of some environmental parameters in
river water near the border of Hai Phong with other provinces are higher than
those in coastal water. Concentrations of oil and grease, coliform, nutrients
and organic matters exceed the TCVN in most coastal sites.

MG PAU

Ving b& bién Hai Phong ndm & vi trf tiép nhén nhiéu ngudn thai trong hru vire thong
qua hé thong song Hong - song Thai Binh va ngudn thai tai chd véi xu thé gia tang. Cac
ngh@én <lru gén ddy chi ra ring chat luong méi truémg khu vye Hai Phong dang suy giam
ng;hlém trong, ddc biét 1 chat lugng nude ving b bién. Do vay, vige dinh gia téng thé
hién trang mdi trudng ving ven bién 13 budc chudn bi rit quan trong tién 16 xdy dung
nhﬁpg phwong 4n quan |y tong hop viing ven bién Hai Phong, gép phin quan trong su
nghiép bao vé mdi truong va phét trien bén vimg cta thinh phé Hai Phong, Béo o néy
t6m tat vé hign trang méi trudng ving br bién Hai Phong va cac ngudn gdy 8 nhiém msi
tm@mg (tai chd va tlr céc ving xung quanh thanh pho), trén co s¢ nhitng két qua chinh cla
nhiém vy hop tac vé khoa hoe va céng ngh¢ thugc chwong trinh hop tac hitu nghj giira hai
thanh phé Hai Phong va Brest (Phdp). ’ )
1. Tii li¢u va phuong phip

. Tai ‘ljéu duge sir dung lé‘két qui ctia nhidu d2 t&, d 4n, chwong trinh thye hién trén dia
ban Hai Phong. Dir liéu diéu tra, khao sat bd sung kha tong hop va hé théng iron nim
2009 ciing dwoe thu thap, chudn héa va sir dung. ) . ¢

_ Cdc phuong phip didu ira, khao s4t bién truyén théng da duge sir dung theo
cua UBKHKT Nha nuéc ban hanh nam 1982. Phuong pghép thu thép va phén U'Cgué?ihafi
ciia céc thanh phén méi trumg (d4t, nuéc, khing khi) tudn theo cic quy chuin méj ¢ Ny
cua Nha nude ban hanh, o
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He théng tram khéo sét, quan tréic dugc thict ké dé cé duoc sb ligu ddng b va bd sung
cho nhimg khu vuc con thidu (ving ven b bién) hoic khéng ché cac ‘ngudn phét thai (trén
doan giap ranh cua céc sényg 1om chay tir céc tinh khac qua thanh phé Hai Phong ra bién).
C6 hai hé théng tram thu méu:

- Tram bién gidi song cﬁa_Héi }_’hx‘mg, noi gidp ranh véi céc tinh khéc, bao gém: Tién
Cu, Quy Cao, Tram Bach, Cau Kién va D4 Bac

- Tram mjt rdng phia bién, bao gdm cac mat cét: Mt c&t 1: HP | + HP 5; Mat cét 2: HP
6 ~ HP 9; Mat cat 3: HP 10 + HP 13; Mat cat 4: HP 14 + HP 18; Mit cat 5: HP 19 + HP
23.

2. Két qui nghién clu

2.2, Hién trang va bién dpng chiit lwgng moi trudng
2.2.1. Chét lugng méi trudng nuréc

Pé danh gia mitc d6 6 nhiém nuwdc viing ven bién Hai Phong, dé sir dung cac mat cit bién,

xem xét hé s tai bién RQ, cac quy chuin QCVN 08:2008 dbi véi cac tram song va QCVN
10:2008 di véi cac tram bidn. Tir bang I ¢6 th thdy nude tai che tram bién gidi séng cla
Hai Phong c6 bidu hién 6 nhiém bai hiu hét céc théng sb, ngoai trir pht phat vi coliform.

. Bdng I. HE 56 tai bten ciia mot 56 chdt 6 nhiém trong cdc tram séng khu vuc Hai Phéng

ndm 2009
CiuKién | TienCyu | Quy | Tram | Pi Trung

RQ Cao Bac Bac binh
Do 1,02 0,90 1,01 0,98 0,89 0,96
BOD 0,89 0,58 0,67 1,52 0,83 0,90
COD 0,73 47 0,55 1,06 0,54 0,67
NO2 1,73 1,91 2,07 2,66 1,39 1,95
NH4 0,98 0,49 1,26 1,91 0,55 1,04
PO4 6,37 6,23 0,26 0,37 0,23 0,29
Chlorophyll a 0,86 0,64 0,72 0,92 0,76 |~ 0,78
Coliform 0,26 0,21 0,33 0,30 0,13 0,25
Diu m& 1,31 0,55 0,84 1,56 1,04 1,06
Chét thy gist 0,43 0,36 0,43 0,98 0,58 0,55
Trung binh 0,86 0,63 0,81 1,23 0,69 0,85
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Bang 2. HE 56 1ai bién ciia mgt 56 chdt & nhifm trong cdc tram bién ki vurc Héi Phong

nim 2009
RQ Bl | B2 | B3 | MCL | MC2 | MC3 MCA—[ MCS 1;’;'1’1:3
DO 0,52 | 0,87 | 0,88 | 0,80 | 0,81 | 0,84 | 0,81 | 0,79 | 0,83
con [o76 [ 1,00 | 1,01 | 088 | 113 | 123 | 1,05 | 1,04 | 102
NO2 [ 085 | 152 | 1,13 | 087 | 1,24 | 120 | 1,10 | 1,32 | 1,15
NH4 061 | 1,37 {079 | 059 | 078 | 1,00 | 072 | 1,00 | 0386
PO4 033 1054|045 033 | 036 | 036 | 0,40 | 046 | 0,40
Chlorophylla | 0,33 | 0,39 | 0,38 0,37
Coliform 0550 | 1,41 | 0,50 | 0,14 | 042 | 045 | 037 | 0,53 | 0,54
Déu ma 1,95 | 2,60 | 1,55 | 2,35 | 323 | 443 | 225|200 | 256
Chitty giat [ 0,25 | 0,50 | 2,50 1,08
Xyanua 0,54 | 0,71 | 0,61 | 044 | 0,68 | 0,60 | 0,66 | 0,65 | 0,61
Trung binh | 0,69 | 1,10 | 0,98 [ 080 | 1,08 | 1,26 | 0,92 | 0,99 | 094

T bang 2 ta thdy nudc bién ven b khu vue Hai Phong bj 8 nhi€m béi 7 trén 10 thong
sb quan tric. HE s tai bién cda cdc thong sb sip xép theo thir tw giam din, nhv sau: diu
md > nitrit > cht tdy giat > COD > NH,. Dbi v6i 3 tram bién lién tuc, mire d% & nhiém
nhu sau: B2 > B3 > BL. Xét theo cac mjt cit phia bin, thi mic d6 6 nhidm nhar sau: MC 3
>MC2>MC 5> MC4 > MC1.

2.2.2. Chét lugng méi truéng trdm tich

Dinh dubng trong trédm tich: Nito tai vimg bai tridu gin bd nhu Dinh V&, Phi
Long va D6 Som, ¢6 ham luong 16n hon 1500,00 mg/kg. Him lugng Pts cao hon 500
mg/kg phin b3 & b tridu Bang La — Dai Hop, xung quanh dao Cat Ba. Ham lugng Che
cao nhat phén bd & ving cira séng Van Uc, Phi Long, trong céc rimg ngdp min (16n hon
2000,00 mg/kg). Ham lugng Sts trung binh toan viing 1a 969,64 mg/kg, cao & khu vyc
ddng nam Cit B4, Cat Hai.

* Cac chat 6 nhim trong trdim tich: diu - m& virgt qua ham leeng 500,00 mg/kg tai
khu vire eang. Ham luong xianua trong tram tich trung binh toan ving 1 0,11 mg/kg, Kim
loai ning tai cac tram ven by Hai Phong ¢6 him hrgng Cu vuot qua ngudng TEY, (18,70
mg/kg); Pb tai tat ¢4 ce tram @8 vugt ngudng TEL (30,20 mp/kg) tir 1 den 4 Jin. h,ém
lugng Zn & hiu hét cdc tram du vuot qua ngudng TEE; ham hrong Cd vuot Ngudng TEL
(0,68 mg/kg); As thép hon nguéng TEL (7,60 mg/kg) tir 3 dén 6 14n; Hg vargt Ngudng TEL
(0.13 mg/kg) tai hdu hét cac tram,
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- Héa chz“ig bao vé thye vét: Lindan, Aldrin, 4,4-DDD, Endrin, 4,4-DDT, Diedrin,
44 - DDE hiu hét virot nguomg TEL va PEL & quanh déo Cit B3, ven céc sbng, noi tip
trung nhiéu khu céng nghiép
2.2.3. Chét lugng mbi truomg khong khi

Két qua quan tric chét lrong méi tnrémg khong khi tir nam 2005 dén 2007 tai 199 vi tri
trén pham vi thanh phé Hai Phong ciia Trung tdm quan tric mdi trudng, Sé Tai  nguyén va
Moi trwong Hai Phong cho thay gid tri trung binh cdc thong sb duge quan tric nhd hon
TCVN, nhung gié tri 16n nhét ca cdc t.héng 56 Bui (TSP), NO; va tiéng dn da vugt TCVN.
Cé thé thdy ring cdc khu vie bj & nhiém khong khi chi yeu tép trung & huyén Thiy
Nguyén va khu kinh té Pinh V. So sénh v6i két qua quan tréc nam 2001, ta thy c6 su suy
giam chit luong khdng khi & thanh ph5 Hai Phong, dac bit 12 sy tang néng d6 CO va NOx
tir ndm 2001 t6i nam 2007. Két qui nghién ciu cia Dy 4n “Nghién ciru danh gid mdi
tuomg chién lu'qc «cang Hai Phong (Viét Nam)” cho thiy khdng kh{ & Héi Phong s& phai
abi mgt v6i vén d& & nhiém nghidm trong trong kich ban phdt trién theo xu thé nhu hién
nay, ciing nhu theo quy hoach, bai tht ca chi thi v& chit luong khng khi s& vuot qua tidu
chuén Viét Nam, néu khéng 4p dung cic gidi phap xir ly phit hop, kip théi,

2.2.4. Hi¢n trgng phén bb céc chét & nhiém hitu co bdn OCPs, PCBs, HMs trong moi
trnxémg murdc ven bién Hai Phong

Néu so voi tiéu chudn tdng PCB theo quy dinh cla nuée thai cang nghiép thi bé sb rii
ro & nhiém khodng 0,43. Nhu vdy, kha ning 6 nhiém PCB trong méi trudmg nudc séng 1a
khdng cao.

Trong trdm nch sdng, ham lugng u‘mg chét don 1¢ OCPs va PCBs déu Mp hom tigu
chudn quy dinh d6i véi chét lugng trim tich cia cac nuéc nhe Canada, Anh, Uc... Ham
lugng cdc nguyén 1§ kim loai ning trong trim tich céc sdng d8u cao hon tidu chuan cho
phép cia Canada, quy dinh déi voi chit Tugmg triim tich nirée ngot.

G viing cira sdng ven bién, ham lm;mg 2 6PCB trong méi trutmg nudc cao nhét tip
trung & cira sdng ven bién Lach Tray va D5 Son. Trong 6 nguyen t6 & nhifm kim Toai
néing, cdc nguyén t6 kém, chi va thily ngfin 6 nguy co gay 6 nhiém cao hon cic nguyen 6
khéc. Riéng khu cira séng Lach Tray, ham luong chi, déng va kém di vuot tiéu chudn méi
trudmg.

Sa véi tiéu chudn chat lu’g'ng trim tich ctia Canada thi hu hét cic nguyen td 6 nhifm
kim loai néing trong trim tich viing cira séng ven bién Hai Phong déu virgt gisi han.

2.3, Ngudn gdy & nhiém vi cleft thii
2.3.1. Ngudn gay & nhim khong khi

Khu vyre Nui Do, khu cong nghiép Dinh Vil 12 mot trong nhimg diém 6 nhim, Tai kbu
vire tram quan tric d4p Minh Ditc (dic tung cho mbi truéng trong khu vyre bj anh hudng
bdi hoat ddng glao théng vin tai n§i bd) va cic tram Tam Hung, hoat ddng thi cdng cing
tnudmg dang dlen ra manh mé (xy dyng nha cira, dé, k& va céc khu nghi dudng phyc w
phat trién kinh t& du lich D3 Som).
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2.3.2. Ngudn gy 6 nhiém nudc .

Nguén 6 nhidm céc chét hiu co chi yéu tr 3 hoat djng chinh la sinth hoat, noéng ngha?p
(chin nudi) va cong nghiép; du lich va NTTS chiem ti Rhan \khon‘g dfng ke. Lucmg nuGe
thai sinh hoat tir ¢ac khu dén sinh tai vung ven bién Hai Ph({ng 14 gan 813tr1§:l} m .‘.Hogt
dong du lich-vé dich vu du lich uén dia ban Hai Phéng_(jéng &p 706.591 m’ nuéc th’m méi
nim. Ngudn chin nudi di thai vao mdi truomg ven bién Hai ‘Phong mot lueng nuée ghal
khéng 15 khoang 253 nghin tén, chita BOD, COD, TSS, Nts va Pts. Trong hoat_dgng trm}g
trot vdi 53.600 ha dién tich dat ndng nghiép, m&i n&m Hai Phong sir dung khoa'ng 112 tan
HCBVTV va gin 50.000 tin phin hoé hoc. Nudi tréng thiy san thii ra khodng 45 thn
COD, 13 tén BOD, 8,3 tdn N-T va 7.4 tan P-T.

Ngubn & nhiém chét dinh dudng N va P cht yéu Ia i chan nugi (chiém 53% va 68%,
wong umg), tiép dén 14 tir sinh hoat va céng nghiép. Ngudn & nhiém chét rén lo limg ¢hi
yéu 14 tir chan nuéi (77%), tiép dén La tir sinh hoat (19%) va cong nghiép (3.5%).

Ngudn 6 nhiém céc chit ddc hai ahr kim logi néng, xyanua, phenol, ddu md chi yéu la
tir cng nghiép. Ngoai ra, céc bai réc cling 14 nhitng nguén 6 nhiém tiém tang.

2.3.3. Ngudn gy & nhim dét va trdm tich

Cic co s¢ cong nghiép Hai Phong thudmg nim xen trong khu din cir thude ndi thanh
Hai Phong hodic khu cong nghiép cang, hang hai, tip trung doc hai bo sdng Chm, séng
Bach Diing, trung tim du lich bién 16n nhu C4t Ba, D Son hay céc lang nghé c6 nhieu kb
ning gy & nhiém méi trrong dét va trim tich tai cac khu vure teén.

Tal ving ven b& Hai Phong, hoat déng trf)ng trot m3i nim sir dung khoang 51,7 tén
HCBVTYV va khoang 22,7 nghin tén phan héa hoe; hoat déng chin nudi méi nam thai ra thi
thieu khoang: 22,1 nghin tan COD; 15,1 nghin tan BOD; 5,5 nghin tAn N-T va khodng 2,6
nghin tan P-T; hoat déng nudi trong thity sin mbi nam thai ra khoang 43,5 tin COD; 124

t6n BOD; gin 8 thn N-1' va khoang 7,1 tn P-T.
3. Thdo lun va két lugn
Méi tradmg murec

N_Lfc’rc bién ven by Hai Phong c¢d nguy co bi & nhidm nitrit & viing c¢ira séng Bach Déng,
6 nhiém amoni vio mua mua cling & ving cira séng nay. Céc thdng sé dinh dudmg nito ¢6
Xu thé tang theo thoi gian, C6 thé thiy xu thé gia ting nguy co 8 nhifm chét hiru co & ving
ven bo, Cac chét him co bén (POPs) vai ba nhém loai hoa chét bao vé thue vat, cac héa
chat cong nghiép va cac san phim chia phu gia ¢6 ham lugng khéng cao, nl-nungrn’ho’m héa
chlét bé(‘) vé thue vat ¢o clo ¢co ham lugng vurot quy chuin Viét Nam & vung ctra séng Bach |
Dgng vao mia mua. Dau, md cé ham lugng cac hon gidi han cho phép 1-3 1in & hiu hét
¢ac not; coliform vugt gidi han cho phép vé mia khg & vung cia sdng Bach D':'ing‘ kira
19?1 nang (Cu, Pb, Zn, g, As, Fe) thay déi theo timg loai chit va theo khu vy. c(',’ bitu
hién & nhiém Cu va Zn & ving cira sdng Bach Dang. Xu thé tang cao ham lugr}g’kjm loat
nang tuong ddi 18 trong nude & cdc ving dit ngdp nudc ven bién. Néi chung 140 bicn
ven b cé nguy co 6 nhifm cao (Rq = 0,9 ). '
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MBi trudng nuée & viing gidp ranh gifta Hai Phong va cdc tinh khéc trén § sbng 1ém ¢
cic thong s6 chi thi cho & nhiém chét hiru co (DO, BOD, COD) cao hon so véi ving cira
sdng ven bién. Tuy nhién, méi chi cé nuée séng & khu vire Tram Bac bi & nhiém chét hiu
0. Dinh dudng ni to cao & tAt ca cc sbng; nitorat va amoni virot quy chudn Viét Nam.
Phét phét va Silicat ¢ ham luqmg virot quy chudn Viét Nam & tt ca cac tram trén 5 song.
Dhu mé trén 2 tram Clu Klen va Qui Cao ciing da virgt quy chudn Viét Nam. Ham luong
trung binh cia cc chét tay rira tai céc tram sdng con trong giéi han cho phép, song déng
chi ¥ 1a ham lugng cde chét nay & mrde ting mat céc tram P4 Bac va Tram Bac d3 vuot
gidi han cho phep Coliform & hiu hét c4c tram séng v& mita mua déu viret giéi han cho
phép. C6 thé néi, 14 mwde cac sdng ¢b nguy co 6 nhidm cao (Rq = 0,85).

Mbi iriedng dit — trim tich:

Cécbon hitu co c6 ham hrong ting cao ve mua khd vé ¢6 nguy co gdy tac dong xdu dén
mdi trudng. Ham lugng Nito tdng s6 cao vé mua kho & vung clra séng Bach Déng va ¢ xu
thé tiép tuc tang. Phét pho tbng sb ciing ¢6 ham lugng cao vé mia khd, nhimg nhin chung
con & ngudmg an toan (néu so vdi tidu chudn cia Canada). Dau m& cao trong trim tich &
khu vue xung quanh ving cang Hai Phong va ¢6 xu hudng tang cao vé mia khd. Ham
luong kim loai ning (Cu, Pb, Zn, As, Hg, Cd) trong trim tich bién déng ting din theo thai
gian; phin [én déu c6 ham fuong vuot ngudng tic dong t&i sinh vt theo tiéu chi danh gia
clia Canada (ISQG), ngoai trir Thity Ngén. Thubc trix séu (Lindan, Aldrin, Endrin, Diedrin,
cac chit dong phén cua DDT (4.4'DDD, 4.4° DDE, 4.4. DDT) va nhém hop chét hiru cor
bén (POPs) du ¢é ham luong thip; & mét sb khu vuc khdng xudt hién diy da cac chit va
dong phan cia cac nhém nay. Ham l\mng ciia hiu hét cac chét thuge nhém thube tr siu
deu glam hofic khdng ting theo thoi gian; tuy nhién, anh hudéng tich lily cua cic nhém nay
tt cn dugc chu ¥.

Méi truong khbng khi

M@i truong khdng khi ving ven bién con kha t6t, v&i hdu hét céc thong sé chét lugng
déu trong gidi han cho phép. Tuy nhién, chit lugng mdi trudng khong khi trong viing d6
thj Hai Phong da suy giam, thé hién nguy co & nhiém tidm tang, néu khéng c6 nhiing giai
phép quén ly phi hop va hiéu qua.

4. Khuyén nghj
- Chn cu thé bhéa cac chinh sich va hanh dong wu tién dé béo ve mdi trudmg ving ven
bién Hai Phong, dic biét cha trong 4p dung céch tidp can quan Iy tdng hop viing ven bién,

Nghién cir, didu tra, khao sat va quan trac mdi trudmg & cc song (chu trong 5
s0ng 16m va cde khu vire gidp ranh v4i céc tmh) cén dugc tiép tuc trong thoi gian it bt 12
2 nam nita, d& c6 thé danh gia cdc nguon 6 nhiém dua vao Hai Phong tir cc tinh ngoai.

Tibp tuc hop téc voi thanh phd Brest va c6 thé mé rong dén cac dbi tac khdc dé c6
thé tip thu va ép dung cac két qua vio diéu kién clia Hai Phong va c6 thé nhén rong cho
céc tinh thanh khac.
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Vién Tai nguyén va Moi trudng bxen 2010. Bao cao mng két Dé tai “Pdanh gid hién
trang moi tnuimg va xae dinh céc vén d& wu tién quan If tdng hop ving ber bién Hai

Phong™.

Vién Tai nguyén va Moi trudmg bién, 2010, Béo cdo thng ket Dé tai “Lép ludn chimg
khoa hoc k¥ thuat vé mo hinh quan ly tong hop va phat trién bén vimng dai ven bo tay
Vinh Béc B6”.

Vién Téi nguyén va Moi trudng bidn, 2010. Béo cdo tdng két Dé tai “Déanh gid kha
nang tich tu cac chét 4 nhi&m hiru co bén va kim loai ning trong méi trudmg nudc, tram
tich va sinh vét ven bo bién Hai Phong”.

Vién Tai nguyén va Mbi trudng bién, 2010. Bdo cdo tdng két De tai “Nghién ciu
danh gia lan truyén cdc chir gay 6 nhifm khu vuc cira sbng ven bién Hai Phong bang
mé hinh toan hoc”.
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