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ABSTRACT

Thien Quang Lake is a beautiful lake in the centre of Hanoi. However, as the pace of urban-
ization is increasing rapidly, Thien Quang Lake, like a number of other lakes in Hanoi, have
also been seriously polluted. With the aim of improving the lakes water, Decision No.
6835/QD-UB of the Hanoi People's Committee was passed in late 2003 to dredge Thien
Quang Lake and build lake embankments.

According to statistics regarding the physical and chemical water parameters, the composi-
tion and quantity of algae and cyanobacteria from 2000 to 2010 showed that:

In the period before dredging (2003), water quality was polluted, especially with very high lev-
els of COD, which were 4 to |3 times the surface water quality standard of Vietnam (No.
5492), and the levels of some heavy metals like Cd, Pb and Hg were in excess of allowable
levels. After dredging the lake, the water quality improved significantly, reflected by indicators
of dissolved oxygen being very high (> 8 mg/l), and BOD and COD being lower than the stan-
dard. But four years after dredging, data in 2007 showed the lake water pollution increasing
again. Particularly in 2010, some physical and chemical indicators of lake water are several
times higher than TCVN, though the content of heavy metals such as Cd, Cu, Pb, As and Hg
remain within the allowed limits.

The composition and the number of algae species at Thuyen Quang lake have changed over
the years. The number of species in the years 2003, 2005 and 2010 were 27, 35 and 18 in
turn. The numbers within the phylum Cyanobacteriophyta had not changed so much. The
phylum Cryptophyta was common in 2005 and 2010 but was not found in 2003. In year 2005,
diatoms were plentiful but no euglenoid algae were found. Conversely, in 2005 and 2010,
species of the phylum Euglenophyta were found easily but not diatoms. The number of
species of the phylum Chlorophyta had declined by year 2010. These changes show that the
water quality gradually improved from 2003 to 2005, but from 2005 to 2010, it has deterio-
rated again.

MO PAU

Hé Thién Quang la mét hé dep gila long Ha Néi. Tuy nhién, véi t8c d6 d6 thi hda ngay cang nhanh
chdéng, h6 Thién Quang cling nhu mot s6 hé khac & Ha No6i da bi 6 nhi€m nghiém trong. V3i muc tiéu
cai tao nudc hd, cudi nim 2003 theo Quyét dinh s6 6835/QD-UB cua UBND Thanh phé Ha Néi, hé
Thién Quang d3 dugc nao vét va lam ke hé.

Sau nim 2003, nhdm téc gia da thyc hién 2 dé tai nghién cdu vé hé Ha Noi, dd la dé tai “Ap dung
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phuong phép phan tich ma tran trong quan tric va dénh gia chit lugng nudc mét s6 hé Ha Noi”
thuc hién nim 2005 va dé tai “Ung dung chuong trinh phan tich da bién TWINSPAN trong nghién
cliu m&i tuong quan gia chit lugng maéi trudng nudc va mic dé da dang sinh hoc cua sinh vat thuy
sinh mét s6 hé Ha No6i” thuc hién trong 2 nim 2005-2006. B&n nim 2010, nhém tic gia ti€p tuc
nghién ctiu vé hé Ha Noi vai dé tai “Nghién cdu sy van chuyén kim loai ning théng qua chuéi thiic
in trong hé sinh thai mét s6 hé ty nhién & Ha N6i”. K&t qua nghién ctu cla cic dé tai ndi trén la
cd sd dt ligu dé phan tich va dénh gi4 bién dong chit lugng méi trudng nudc hé Thién Quang trong
khoang thai gian 2000-2010, ngoai ra con cho thiy hiéu qua cua viéc nao vét va ké hé déi vdi chit
lugng méi trudng nudc hé.

PHUONG PHAP NGHIEN CUU

Nghién ctiu dugc thuc hién tai hé Thién Quang, Ha Néi. S8 liéu thdy ly hda va thanh phan loai tao, vi
khuin lam cta cic nim 2001 d&n nim 2009 dugc tdng hgp tif cdc nghién cliu clia cic tic gia khac da
coéng bé. S6 lidu nam 2010 dugc phan tich theo cic phuong phap dudi day:

e Mau nudc dugc thu tai cac ao nghién ctiu theo phuong phap trong “QCVN-08.2008. BTNMT”. Cac
théng s6 pH, DO, dé duc duge xac dinh ngay tai noi thu miu bing may TOA cua Nhat. Cic théng
s6 NHs;, NO;, BOD;, COD dugc phan tich tai Phong Thi nghiém Sinh thai hoc va Sinh hoc Méi
truong, Khoa Sinh hoc, Trudng Pai hoc Khoa hoc Ty nhién.

o Ham lugng kim loai ning trong nudc va bun day dugc phan tich bing phuong phap phan tich quang
phé tai Phong Phan tich Thi nghiém Téng hgp Dia ly, Vién Khoa hoc va Céng nghé Viét Nam.

o M4u tdo va vi khuin lam dugc thu bing Iudi vét thuc vat néi s6 64. Cac miu thyc vat nédi dugc c8
dinh bing phooc-mén 4%, va dinh loai tai PTN Bé mén Thuc vat, Khoa Sinh hoc, Trudng Pai hoc
Khoa hoc Ty nhién.

KET QUA VA THAO LUAN

Chat luong moi truong nuéc

Sé liéu téng hgp cdc théng s6 thiy ly hda va kim loai ning trong nudc cta hé Thién Quang dugc
thé hién trong Bang |.

Bang 1. Théng s& thuy ly héa va kim loai ning clia nudc hé Thién Quang ti 2001 d&n 2010

Nim TCVN
Chi tidu 5942/
2001 2002 2003 2005 2007 2008 2009 2010 lZZi
pH 7786 77-78 78-85 85-9,0 77-78 76-79 73-83 85-89  55-90
D6 duc (mgll) 40-42 17,0-17,2 18-19 30-80 31-48 N-5 12-37 14-40 80
DO (mglll) 22-74 33-37 24-37 81117 21-28  2,32-278 13-36  067-430 )
NO3 (mgf) 031-036  0046-0050 030-0,36 . 04— 10 07421 08-24 21-52 15,0
NH3+ (mg/) 368-424  001-025  211-232  02-065  011-023  011-027  009-029  028-063 10
BODS (mgll) 12,5 15,0 30-35 l64—182  164-240  288-318 31-36 297-436  500-670 <25
COD (mg) 230-460  200-230  126-16] 3041353 505 5058 50-65 £4-1260 <35
Cd (mgll) 024-034  036-037 041043 . . ; ; 0,0001 - 00002 0,02
Cu (mgl) ; . 0,03 - 0,04 ; . ; 0016-0049 1,0
Pb (mgf) 220-326  073-082 06l -062 . 00010004 <0000l  0001-0002 0001-0002 0l
As (mgl) : . ; 0,004-0005  0,0063 006-0097 0007-0042 0
Hg (mgf) 008-035  020-021 04l —042 . 0,0007-00008 00004  0,0002-00022 00002 0,002
Ghi chu: - §6'ligu cdc nam 2001, 2002, 2003, 2005, 2007,2008 va 2009 duoc tong hop tir Trung tém Nghién ciu Tai nguyén va Méi truong va Vién Sinh thdi

Tai nguyén Sinh vat (2003); Lé Thu Ha (2005); Lé Thu Ha va cs. (2005); Lé Thu Ha va cs. (2007)
- () khéng c6 6 liéu
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Hinh 1. Bi€n déng cua cic théng s6 DO (a); BOD, (b); COD (c),
Pb (d) va Hg (e) cua méi truong nudc hé Thién Quang tir 2001 dén 2010

S6 lieu Bang | va cac dé thi trong Hinh | cho thdy giai doan trudc khi nao vét: nim 2001-2003 chit
lugng méi trudng nudc hé Thién Quang 6 nhiém ning. Hau hét cic théng s& thuy ly hda déu vuot qua
tiéu chuin cho phép (TCVN-5492). Dic biét 1a ham lugng COD rit cao, gip 4 dén |13 1an TCVN-5492.
Ham lugng mét s6 kim loai ning nhu Cd, Pb va Hg trong giai doan nay ciing déu vugt qua tiéu chuin
cho phép.

Sau khi nao vét hé nim 2003, chit lugng méi trudng nudc dugc cai thién ddng ké. S& liéu nim 2005

cho thiy: tdt ca cac thong s thiy ly hda déu ndm trong gidi han cho phép, ham lugng 6xy hoa tan cao
tir 8 dén |1 mg/l, BOD va COD déu thap hon TCVN-5492.

Tuy nhién, 4 nim sau nao vét, s liéu nim 2007 cho thdy nudc hé lai bi 6 nhiém trd lai va cé xu thé
ting din. Ham lugng &xy hoa tan rit thip, nhiéu thdi diém thip hon 2 mg/l. Djc biét d&én nim 2010,
mot s8 chi tiéu thuy ly hda cla nudc hé da cao hon TCVN nhiéu lan. Tuy nhién, ham lugng cic kim
loai ning nhu Cd, Cu, Pb, As va Hg vih ndm trong gidi han cho phép.
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Bang 2. Thanh phian loai tao va vi khuan lam hé Thién Quang
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Cyanobacteriophyta
Merismopedia minima G. Beck.
M. punctata Meyen
Gloeocapsa minuta (Kutz.) Hollerb. Ampl.
Microcystis pulverea f. minor (lemm.) Hollerb
Lyngbya limnetica

Oscillatoria homogenea Frémy
O. formosa

O. irrigua

0. limosa

O. planetomica

Phormidium curtum

Spirulina hanoiensis Duong.

S. major Kuetz. ex Gomont

S. princeps

Cryptophyta

Cryptomonas erosa

C. sp.

Bacillariophyta

Synedra ulna (Nitzsch ) Her.
Cymbella ventricosa Kutz.
Navicula confervacea

N. gracilis

N. tuscula (Ehr.) Grun.

N. cryptocephala

N. placentula (Ehr) Grun
Gomphonema tergestinum (Grun.)
G. angustatum

G. parvulum

G. quadripunctatum

G. sphaerophorum Her
Stauroneis anceps Her.
Nitzchia sublinearis Hust.
Nitzschia recta Hantz

Hantzschia amphioxys (Ehr.) Grun. var. compacta Hust.

Euglenophyta

Euglena acus

E. caudata

E. geniculata

E. minima

E. oblonga

E. proxima

E. rostrifera

Phacus pleuronectes

Chlorophyta

Schroederia spiralis (Printz.) Korchikow
Pediastrum duplex Meyen

Tetraédron triangulare Korsch.
Trebouxia arboricola Puymali

Crucigenia tetrapedia (Kirchn) W.et W
C. quadrata Morren.

128 Ky y&u Héi thdo Qudc gia l4n tha Il

2003*

2005

+ + + +

+

+ + + + + +

+ + + +

+

+

+ + + +

2010

+ +

+ + + +



47
48
49
50
51
52
53
54
55
56
57
58
59
60
6l

C. rectagularis

Scenedesmus acuminatus (Lagerh.) Chod. var. acuminatus

S. bicaudatus (Hanag.) Chod. var. Bicaudatus
S. bjugatus (Turp.) Kuetzing

S. ellipsoideus Chodat

S. obliquus ( Turp) Kuetz.

S. quadricauda var. Quadricauda

S. quadricauda var. abundans Kirchn.
Ankistrodesmus acicularis

A. bibraianus (Reinsch.) Korschik
Afalcatus ( Corda) Ralf

Kirchneriella obesa (West) Schmidle
Oedogonium sp.

Cladophora sp.

Cosmarium vitiosum var biceriata Scott & Gronbl

Téng

+ + + + + + +

+
27

+
+

35 18

Ghi chu: S6 liéu ndm 2003 tham khdo tur Trung tdm Nghién cuu Tai nguyén va Méi truong
va Vién Sinh thai Tai nguyén Sinh vat (2003)

Thanh phan loai tao va vi khuan lam

Thanh phan loai tao va vi khuan lam tai hé Thién Quang cta cac nim 2003, 2005 va 2010 dugc thé
hién & Bang 2.

Trong thdi gian tir 2003 dén 2010, thanh phin va s6 lugng loai tho va vi khuin lam hé Thién Quang
6 sy bién dong kha Ion (Hinh 2).
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Nam 2010

Hinh 2. Bién dong s& lugng lodi tio va vi khuin lam cla hé Thién Quang (2003 — 2010)

Bang 3. S6 loai va dudi loai tho va vi khuin lam cla cdc nganh theo titng nim

S4 loai va dudi loai

Nganh
2003 2005 2010
Cyanobacteriophyta 8 8 4
Cryptophyta 0 2 2
Bacillariophyta 4 12 5
Euglenophyta 4 0 6
Chlorophyta I 13 I
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T ndgm 2003 dén 2005, s6 lugng lodi tho va vi khudn lam tai hé ting nhung sy sai khac vé s loai khéng
I6n (nim 2003 c6 27 loai va dudi loai, nam 2005 cé 35 loai va dudi loai). Tuy nhién, s& lugng loai sut
giam dang ké vao nim 2010, chi con khoang %2 so v&i ndm 2005. Bén canh sy bi&n déng vé s luong
lodi va dudi lodi, thanh phan loai cling cé sy thay d6i ddng ké (Hinh 2 va Bang 3).

Trong s& 5 nganh tao va vi khuin lam dugc ghi nhan tai hé Thién Quang qua cac nam 2003, 2005 va 2010,
nganh Vi khuin lam (Cyanobacteriophyta, tip trung vao cac chi Merismopedia va Oscillatoria), nganh tao
Silic (Bacillariophyta) va nganh tao Luc (Chlorophyta) xuit hién & ca 3 naim. Nganh Cryptophyta khéng
thay c6 trong nam 2003 va nganh tio Mét (Euglenophyta) khéng gip vao niam 2005.

Nam 2005 la nim cd sy da dang vé thanh phin loai tao va vi khuin lam nhat véi 35 loai va dudi loai,
trong dé tao Silic (Bacillariophyta) va tao Luc (Chlorophyta) kha phong phu va chiém uu thé, s6 lugng
loai ciia 2 nganh ndy ciling tang so véi nam 2003. Bén canh dd, nganh tio Mit (Euglenophyta) khéng thiy
xuit hién. Diéu nay cho thdy chit lugng nudc hé dugc cai thién t&t hon tir nim 2003 dén nam 2005.

Trong nam 2010, s& lugng loai va dudi lodi ciia phan I8n nganh tio va vi khuin lam c6 sy suy giam déng
ké, dic biét Ia nganh tdo Luc (Chlorophyta) (tt |1 va 13 loai vio nam 2003 va 2005 giam chi con |
loai vao nim 2010). Ngugc lai, nganh tho Mét (Euglenophyta) lai ting s& lodi 1&n 6 loai nim 2010.
Nhiing bi&n déi trong thanh phin loai ndy cho thdy chit lugng nudc hé dang suy giam.

KET LUAN

I. Théng s6 thuy ly hda va thanh phin loai tao, vi khuidn lam cho thdy chat lugng nudc hé dugc cai
thién t&t [én sau t nam 2003 dén nam 2005. Tuy nhién, tif nim 2005 dén nam 2010, chit lugng
nudc hé lai bt diu 6 nhi€m, vdi xu th& ngdy cang ting dén.

2. TU sau khi nao vét dén nay ham lugng mot s& kim loai ning trong nudc di giam di ddng ké va nim
trong gidi han cho phép.

3. S8 lugng va thanh phan loai tao va vi khuin lam hé Thién Quang cé sy bién déng ca vé s6 lugng va
thanh phan loai qua cac nim 2003, 2005 va 2010.
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DA DANG CAC NHOM THUY SINH VAT
KHU DU LICH TRANG AN, NINH BINH

Phan Van Mach
Vién Sinh thdi va Tai nguyén Sinh vat

ABSTRACT

Trang An (Ancient Hoa Lu, Trang An, Tam Coc, Bich Dong) is a limestone area located in
Ninh Binh Province, which covers 8 communes and sub-districts of Hoa Lu District (Truong
Yen, Ninh Xuan, Ninh Hai and Ninh Hoa communes), Gia Vien District (Gia Sinh Commune)
and Ninh Binh City (Ninh Khanh and Tan Thanh sub-districts and Ninh Nhat Commune). The
unique characteristics of the limestone, which have been heavily affected by high average rain-
fall and temperatures and plenty of the water surface have created attractive wetlands char-
acterized by special geological, tectonic, and topographical features, and biodiversity, especial-
ly aquatic organisms.

The area supports a population of 94 species of aquatic organisms distributed in almost all
natural wetlands of the area. The majority of which wildly grow in wetland areas that have
not yet been adversely affected by human beings and it is they which create a fantastic land-
scape for the area. There exist 91 phyto-plankton, 48 zooplankton, 76 species and families of
zoo-benthos, and 56 fish species that contribute to the diversity of aquatic organisms in the
area. At present, Trang An has exploited its strengths of natural resources as well as its com-
parative advantages of the landscape for local economic development. Nevertheless, there
are problems with regards to exploitation and use of these values. This paper proposes
strategies that promote sustainable exploitation of aquatic resources and develop better serv-
ices that would not affect the environment as well as the landscape.

MO PAU

Khu du lich Trang An (C6 d6 Hoa Lu - Trang An - Tam Céc Bich Déng) la ving nui da véi thuéc tinh
Ninh Binh, nim & ria Péng Nam cla déng béng séng Héng vdi tong dién tich khoang 2.168 ha, nim
trén dia phan 8 x3, phudng thudc huyén Hoa Lu (xa Trudng Yén, Ninh Xuan, Ninh Hai va Ninh Hoa),
huyén Gia Vién (xa Gia Sinh) va Thanh ph& Ninh Binh (phudng Ninh Khanh, Tan Thanh va x3 Ninh
Nhit). Khu vyc Trang An thudc kiéu canh quan ndi da véi Karst bao gébm céc diy nui chay néi ti€p
nhau & vung trung tam, xen k&, & vung ria 1a déng bing, vung thip triing ngdp nudc vdi hé th8ng séng
ngdi udn khic quanh co bén trong va phat trién ngdm 1a mot hé théng nhiéu hang dong. Do ciu tric
dia hinh nui da véi anh hudng bdi mua nhi€u vdi nén nhiét cao va nudc ting mit kha phong phu, nén
cdc qua trinh Karst hoat déng di&n ra hdu nhu thudng xuyén va manh mé. Do phét trién trong diéu
kién nhu vy nén thuc vat & day xen 1anh vdi da trén cac sudn dbc va ving ngap nudc, tao ra canh quan
dic trung hip dén. Chinh vi th& day Ia khu vuc cé nhiéu nét dic sic vé dia chit, kién tao, dia hinh dia
mao, tai nguyén da dang sinh hoc, dic biét la thuy sinh vat.
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