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MO-dun 1

Hé sinh thal nwéc ngot



1Nguon goc ciia nwée trén Trai dat

Nguon goc ctia nudce Trai dat nguoi di
trén Trai dat van chua Nguén ngoai hanh tinh

dugce hicu day du. Ton Céc khoang chét hydrat
tal nhi€u gia thuyet it

nhiéu tuong thich 1an
nhau vé viéc nude co
thé tich tu trén bé mit
trai dat trong 4,6 ty
nam qua véi so lugng
dt &€ hinh thanh dai
duong.

Hoat dong nui Itra

https://courses.seas.harvard.edu/
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2. Tam quan trong cua nudc
2.1. Doi voi sinh vat

>4

Nuéc 1a yéu to can thiét cho sinh vat song, chiém hon mot nira
trong luong co thé.

Khi mét sinh vat bi mat nudc hodc thira nudc, néd phai thich
nghi dé ton tai

Nudc 12 mdi trwedng dé van chuyén chat dinh dudng va chat
thai trong cac hé co quan khac nhau trong co thé thuc vat va
dong vat

Nudc giup thuc hién cac phan ing sinh hda trong té bao co thé
song

Nuéc dong vai tro trung gian 1am giam soc
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2.2. D01 voi con nguwoi

Nuwérc trong co thé ngwdri chiém khoang 55% - 78%
Dung cho doi song hang ngay
Nudc con du’()'c,sﬁ: dung trong linh vuc cong nghiep:
nha may, san xuat dién (thuy dién)
Nudc con dwoce st dung trong Iinh vuc nong nghiép:
xay dung dap va thuy loi, trong trot, chan nu61 va ngu
nghiép
St dung I}ll’é’C trong th vuc giaq thong van tai: nhu
van chuyén hang hoa bang tau bién, du lich, v.v.

Nudc dung cho muc dich giai tri.



~ 2.3. Poi v6i hé sinh thai

® Nudc van chuyen cac chat tir noi nay dén noi khac thong
qua hé thong song su01 va vong tuan hoan nudc

® Nudc la moi truong song cua nhiéu loai thuc vat, dong vat
song trong hoac Xung quanh nu¢e. Cac loai nay ¢6 the
song 0 nhitng mo1 truong nhu bién, song hoac ao hod. Thuc
vat va dong vat lay thirc an, no1 tru an va noi sinh san tu

nhitng moi trudng song nay.

* Nudc glup hat phat tan: cac hat cay, co, sdy moc ven song
o1 Xuong nudc va bi cuon di. Chung duoc mang di xa
khoi cay me dé dén noi khac. Bang cach nay, thue vat di
chuyen dén cac khu vuc moi. Chiing ta noi rang cac thwe

vat nay dang phat tan.
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3. Cac loai tal nguyén nwéc

Nwoc mat

Séng, sudi, ho, ving dat ngap nude, ho chira va nudce

trong co thé sinh vat

Nwéec ngam

Nguon nudc ngdm nam bén dudi bé mit dat va bao gom
cac sudi ngam, giéng va do6 am ctia dat

Nuwée trong khi quyén
Ho1 nudc, giot nudc, may, swong mu, mua, mua da, tuyét
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Ty 1€ cac loal nudce trén the gic

Nudc trén thé gidi, ca nudc ngot va nude mian chiém téi 72% dién
tich the gid1, trong khi dat lién chi c6 28%

Riéng nudc min 1én tdi 97,5% (chu yéu la nude tir bién va dai duong)

Chi ¢6 2,5% la nudc ngot, bao gdom:
- Bang ¢ hai cyc va dinh nti khoang 1,982%
- Nuédc ¢ trang thai hoi va nude ngam khoang 0,014%
- Nudc mat khoang 0,592%
Lwong nuwdce ngot co kha nang st dung nho hon 0,01%



Biéu do ty 1& cac loai nwéc trén thé gi6i

Lakes & rivers 0.3%

Ground
water 30%

Oceans 97.5%

© 2014 by Sara Salvador Cob
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Pai duvong

Phong trao
dai duong

.S. Dept. of the Interior
.S. Geological Survey

oward Periman, John Evans, USGS I_U“O’ng trfj’ n u‘(')fC ng\é m

ttps:/iwww.usgs.gov/water-science-school
So do nay cho thay chu trinh nudce tu nhién, bo qua anh hudng cia con ngudi.
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4, Cac yeu to ly — hda cua nwéc
4.1. C4c yéu to Iy hoc ciia nuéce
Nuéc ngot va nude bién c6 tinh chat vat 1y rat
khéac nhau. Hay tudng twong mot hd nude
ngot vao mua dong. Khi nhi¢t do khong khi
giam, nhiét d6 cuia mat nudc giam va khoi
lwong riéng ciia n6 thay doi
Chat 16ng, ké ca nuéc, ting khéi lwong
riéng khi nhiét 46 giam khoi lwong riéng
giam khi nhiét do tang
Nudc ngot co dac tinh dac biét khong
giong cac chat 16ong khac: no dat khéi
lwong riéng cao nhat trudc khi dong bing
(khéi lwgrng riéng cao nhat & 4°C)
Khoi lwgng riéng ctia nudc khong chi lién
quan dén nhiét dd ma con lién quan dén
cac yéu to khac nhau co trong do.
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Figure 4 The density of fresh water plotted against temperature
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Zonation

*The Littoral zone is the near shore area where sunlight penetrates all the way to
the sediment and allows aquatic plants (macrophytes) to grow. In most lakes, the
sunlit zone is called the photic zone and occurs within the epilimnion.

*The Limnetic zone is the open water area where light does not generally penetrate
all the way to the bottom.

*The bottom sediment, known as the Benthic zone, has a surface layer abundant with
organisms.
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https://www.canr.msu.edu/news/inland_lake habitats_critical _to_maintaining_healthy lake ecosystems



Types of Lake Organisms

|—= limnetic zone -

zooplankton and
phytoplankton
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» Note which zone each is found in

Macrophytes: large leafy plants

* Plankton: Suspended small organisms controlled by
currents

- Benthos: Bottom dwellers
* Nekton: Larger, mobile organisms




Cac yeu to vat 1y quan trong d6i voi sinh vat song trong nguon nudc,
bao gom nhiét o, vong tuan hoan nuédc, toc do luan chuyén cta ho,
nhiéu yéu t6 hda hoc, v.v..

Lake Turnover

Winter

So do sw xdo tron nwée trong ho theo mua. Epilimnion la I6p bé mat dwoc
lam am boi mat troi, thermocline la lop gitta va hypolimnion la [0p lanh hon
kéo dai den day ho. Nguon: National Geographic
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= Suthay d6i nhiét d6 nude theo do sau trong cac mua khac nhau
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Anh sang

Mt troi 1 nguon ning luong diéu hoa qua trinh san xuat chat dinh dudng. su
phat trién cta cac sinh vat song va su luu thong cta nudc trén thé gidi, v.v.
e quang hop thuc vat
* Sudiam
e Pong ho sinh hoc (Hanh vi cia sinh vat, mua, v.v.)
Anh sang chiéu téi mit nuée sé bi phan xa mot phﬁn va tao thanh mot goc so voi
mit nude. néu goc rong thi anh sang phan xa nhiéu hon goc vudng goc
Luong anh sang xuyén qua mat nudc, cuong do anh sang giam theo do sau cua
nudc
O cac ngudn nude khac nhau s& chia dd sau thanh 2 phan
e Tang quang dwdng: La tang xady ra quang hop cua thyc vat hay viung phta dudng
e Tang phan ly: Lf‘i’ tang ma xac thuc vat, dong vat bi vi kl}uén phan huy tao ra qua
trinh oxy hoa khién lugng oxy hoa tan trong nuée giam dén mirc ¢6 khi khong du cho
dong vat va qua trinh quang hop khong dién ra
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Po duc

(1) Céc chat lo ltng lang
(2) Cac chat lo ling khong lang

Po d6 duc ciia nudc bang Phuong phap Truc quan st dung Pon
v1 Do duc Jackson (JTU) hoac may do Nephelo (NTU = DPon vi
D06 duc Nephelometric).

Quan sat kha ning anh sang xuyén qua nudc (Transparency) bang
cach tha dia Sechi xudng nudc

D¢ duc anh hwéng dén s sOng cia sinh vat
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Do mau
Mau cua nudce 1a mau cua anh sang xuyén qua nudc va téi mat chung ta

C6 hai loai mau cua nudc:
(1) mau that: phat sinh tir sy hoa tan cta chat trong nuéc

(2) mau sac biéu kién: do su phan chiéu ctia cac vat thé treo trong nudc
hoac do su phan chiéu cta bau troi hodc canh vat xung quanh,
chang han nhu

- Mau xanh 14 cay: c6 thé do thyc vat thiy sinh va bong ciy gay ra
- Mau xanh da trovi: do su phan chiéu cua bau troi do sy khuc xa cua anh
sang chiéu vao mat nudc

« Mau vang: do su tich tu ctia nhi€u loai 14 khac nhau trong nudce



. -

- Cac chat tao mau cho nuéc
Ton sat (FeSO, va Fe,0;) s€¢ co mau vang; Fe(OH); sé c6 mau
do
L4 non tuoi s& ¢ mau xanh; 14 chét s& c6 mau vang; va 14 thoi
s€ cO mau den hoac nau
CaCO, s€ c6 mau xanh 14
Sinh vat phu du, tdo xanh lam s€ ¢6 mau xanh luc; khi luong
Euglena cao s€ c6 mau do
Ngoai ra, mau sac ctia nudce con phu thudc vao mua, luong
mua, anh néng, may, tham thuc vat, canh quan xung quanh, tat

ca déu anh hudng dén mau kha kién cta nuoc.
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4.2. Pac tinh hoa hoc ciia nwéc
Mot dac tinh hoa hoc khac cua nuéce 1a nudc 1a phan tir ¢o hai dién
cuc nén nude cé thé hoa tan nhiéu chat, dic biét 1a cac chat khi can

thiét cho su song.

Téc d6 hoa tan cac chat khi trong nuée ti 16 nghich véi luong
chting c6 trong khi quyén:
o O diéu kién tiéu chuan, 100 ml nuéc hoa tan 0,34 g CO,, 0,007 g O,
va 0,003 g N,.
e Bau khi quyén chta khoang 0,05% CO.,, khoang 21% O, va khoang
79% N,. Do d6 lugng oxy hoa tan twong doi thap.



Céac yéu to hoa hoc quan trong d6i vai su song trong cac
nguon nuoc la:

(1) Oxy hoa tan

(2) CO,

(3) Nito

(4) Canxi va Magié
(5) Natri va Kali
(6) Phot pho

(7) Fe

(8) Chat hitu co
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(1) Oxy hoa tan

Trong nudc, oxy rat can thiét cho doi song thuy sinh, dic biét
la cho sw ho hap ctia dong vat.

Oxy la yéu to diéu chinh qua trinh st dung ning luong cua
nguon nudc, dong thoi cling 1a chi s6 danh gia chat luwgng nudce

Luong oxy tai mot tho1 diem cu thé phu thudc vao nhiét do cua
nudc, ap suat khi quyén va do man

Luong oxy s€ giam khi nhi€t d§ nudc tang. Vi du, luong oxy
cO th€ hoa tan nhi€u hon t61 40% trong nudc khi nhiét do nude
giam tur 25°C xuong 0°C
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(1) Oxy hoa tan (tt)

Do min cta nudc cao sé lam giam kha ning hoa tan oxy. C6 thé thay ¢ nhiét
d6 15°C, nudc ngot c¢6 lugng oxy hoa tan nhiéu hon nude bién 2 mg/L

Oxy hoa tan dén tir nhiéu nguén, vi du, trudce tién 1a tir khong khi, co thé hoa
tan trong nudc bang song; khi khong khi c6 am @6 thap thi lugng oxy hoa tan
trong nudc s¢ nhiéu hon. Mit khéc, nude con chira OXy cO thé phong thich
vao khong khi.

Thong thudng, qua trinh quang hop cta thyc vat dién ra & d6 siu ma tang
nwée co dt anh sang. Murc do nay trong hd dugc goi 1 ving gidi han; ¢ ving
bo bién ndng dugc goi 1a ving duyén hai. Khu vuc nay chira thuc vat va thuc
vat phu du tao ra oxy vao nudc

O nguoén nudc tu nhién vao nhiing ngdy troi trong, khong khi mat & ting
nwée cé di dnh sang c6 ham luong oxy cao nhat vao budi chicu va thap nhat
vao luc sang sém lugng CO, hoa tan ti 1€ nghich vé1 O,



Dissolved oxygen (mg/liter)
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Oxygen solubility in water
at various temperatures
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Temperature (°C)

http://ww.cotf.edu Range of Tolerance for Dissolved Oxygen in Fish

Data courtesy of Dr. Ben Stout Parts Per Million (PPM) Dissolved Oxygen
0 10 20 30 40 50 60 70 80 90 10

<3.0PPM 3.0-5.0PPM 6.0 PPM >9.0 PPM
too low for fish 12-24 hour supports > 7.0 PPM supports
populations range of spawning supports abundant fish
tolerance / growth /activity populations
stressful
conditions

(Water Research Centre, 2014)
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Carbon dioxide rét?quan trong d6i voi hé s‘inh thai dudi nude vi day 1a hop chat ma
thuc vat str dung dé quang hop. N6 con diéu chinh ty 1€ gitra carbon dioxide va oxy
trong co thé dong vat dé phu hop véi sw song.
Carbon dioxid?e rat hoa tan trong nudc, do hoa tan cua carbqn dioxide ty lé’nghich
v6i nhiét 6. O nhiét do cao nd hoa tan it hon, & nhié;t do thap n6 hoa tan t6t hon
0Xy, noi chung carbon dioxide hoa tan trong nudc tot hon oxy
Carbon dioxide trong nguén nudc tu nhién dén tir nhiéu nguén nhu:
ho hép cua thuc vat va dong vat

e tir su phan huy cua thuc vat va dong vat béi vi sinh vat

e Trong n,u:(')’c ngam c6 ham luong CO, cao do qua trinh phan huy chat hitu co

trong dat
e T phan ung giita cacbonat trong dat va nudc véi axit thu duge CO,
o Ngoai ra, khi troi mua nguén nude s& nhin CO, hoa tan cung v61 nudc mua
CO, + H,0<— H,CO,
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(3) Ni to

Nito rat quan trong do1 voi hé sinh thal dudt nude
NO la thanh phan cua nhiéu chat hiru co quan trong d61 voi su
song cua thuc vat va dong vat, vi du, no la thanh phan cua mot
sO protein va chat béo
Ham luong nito 1a yéu td han ché su phong pht va da dang cua
nguon nuoc
Nito xam nhap vao nudc qua khong khi va duge chuyén hoa
thanh chat htru co duéi nhiéu dang
- Su bién ddi cac hop chat nito lién quan dén thuc vat va dong vat
song trong nuoc
 tor nudc mat hoac nudc ngﬁm, bao gém ca mot s6 khu vuce co thé
co nuoc thai tr khu dan cu
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(4) Ca va Mg

Hai kim loai nay pho bién hon ¢ nudc ngot so véi cac kim loai khac. Ca hai
kim loai déu giong nhau vé mit hoa hoc va hoa tan & dang mudi cacbonat. Mg
rat quan trong vi no 1a thanh phan trong phan tir diép luc
Khi so sanh ham lugng cua ca hai chat trong nguén nudc, nguoi ta nhan thay
Ca lu6n cao hon Mg. Nudc mém hodc nude co tong chat ran hoa tan dudi 50
mg/] chira khoang 48% Ca va khoang 14% Mg trong tong so cation. Nhung &
nudc lg thi Ca khoang 53% va Mg khoang 35%.
Ham lugng Ca trong nudc co thé duoc st dung lam chi s6 vé do doi dao cua
nguon nudc
Nudc chtra Ca < 10 mg/L duoc xép vao loai nguon nude ¢ do phi thap
Nudc chtra Ca tir 10 - 25 mg/L dugc xép vao loai nguén nude cd do phi trung
binh

Nudc chira Ca > 25 mg/L dugc x€p vao loal nguon nude co6 do phi cao



P — S
(5) Natri va Kali

Nhin chung, trong nguon nudc ham lugng cua 2 chat nay it hon
so vO1 cac chat cation khac va Na luon 16n hon K.

Trong nudc mém Na c6 nhiéu thit hai sau Ca; trong nudc lg Na
it hon Ca va Mg

Na thuong hoa tan & dang mudi (NaCl), doi khi ¢ dang natri
tetraborat (Na,B,0-) hoac borax
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(6) Phot pho

Phot pho 1a mot nguyén t6 thiét yéu trong hé sinh thai vi n6 tham
gia vao qua trinh chuyén d6i niang lugng, chang han nhu thanh
phan ctia DNA va RNA. Do @4 nguén nudc thuong chira mot
lwong nhé phot pho

Phot pho ¢ dang phot phat duogc ciy trong sir dung tot nhat va vi
phot phat hoa tan tot hon phot pho hitu co , nén ching ta sir dung
gia tri phot pho hoa tan thay vi tong luong phot pho hoa tan
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(7) Fe

Sat rat quan trong doi voi hé sinh thai vi né 1a nguyén t6 diéu
hoa hé ho hap cua dong vat thuy sinh

Sat 1a thanh phan trong hong cau cta nhiéu loai dong vat thuy
sinh

Sat con dong vai tro trong cac phan tmg hoéa hoc trong cac
thay v
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(8) Chat hiru co

O mot s6 nguon nudc co thé co rat nhiéu chat hitu co doi khi
khién nudc cd mau sac khac vo1 tu nhién

C6 chat hitu co hoa tan va chat hitu co dang hat. C6 nhiéu chat
hitu co trong ngudn nude tot hon 1a trong nudc thai

C6 hai loai chat hitu co chinh trong nguén nudc:
e Chat hitu co c6 trong ngudén nudc
e Vat chat hitu co s 13 cic chat hitu co duoc dwa tir mit dat vao
ngudn nwée (do lil lut) hodc tir bd song suodi.
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5. H¢ thong nuoc

Mot van dé quan trong trong nghién ciru sinh thai hoc 1a hiéu
duoc cac thanh phan khac nhau c6 trong hé thong do. Cac hé
sinh thai dudi nude co cau tric giong nhu cac hé sinh thai trén
can, trc 1a ching duogc tao thanh tir cac yéu t6 phi sinh vat va
cac sinh vat. Mot vi du vé hé sinh thai phu hop cho nghién ctru
so bd 1a hé sinh thai ao hd. Ao 1a mot hé sinh thai ma ching ta co
thé tach cac thanh phan cua hé sinh thai ndy thanh:

e thanh phan phi sinh vat
e thanh phan sinh vatg

e Mobi quan hé giita hai thanh phan va moi quan hé trong ting loai
thanh phan
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~ 5.1. Thanh phan phi sinh vat

Céc thanh phan phi sinh vat bao gom:

e chat hitu co, chat dinh dudng, hop chat cacbon & cac dang khac nhau

e Cac chat vo co nhu dat, nudc, khong khi nhu carbon dioxide, oxy, canxi,

nitrat va phot pho, v.v.

Cac thanh phan phi sinh vat cung cap chat dinh dudng va méi trudong
vat 1y quan trong cho sinh vat dudi nudce
Chi mot lugng nho chat dinh dudng hoa tan trong nudc duge cung cap
truc tiép cho cay trong. Phan 1én ching déu ¢ dang tram tich day hoic
cac hop chat hitu co.
Toc d6 cac chat dinh dudng d6 duoc giai phong vao hé thong phu
thudc it nhiéu vao méi trudng vat Iy nhu nhiét do, anh sang va cac yéu
to khi hau khéc.



52 Thanh phansinhvat

CA4c sinh vat san xuat co thé chia thanh 02 nhém

* Nhiing cdy c6 ré hoic re noi 16n nhu cay but tho, cay dudi meo 1a hep, luc binh,
tai vol,... hodc mdt so loai co thé song bang cach noi1 trén mat nude nhu mimosa
nudc, rau diép ca...

e Nhiing loai thyc vat n6i nho goi la ghuc vét phu du thudng nam rai rac trong
vung nudc cO anh sang mat tro1. PO1 voi cac vung nli:c'rc 16n va nuoc sau Thuc
vat phu du dong vai tro quan trong hon thuc vat co ré

Cac sinh vat tiéu thu c6 thé chia thanh 3 nhém l6m

e DOng Yélt an co phu’ dong vat phu du, mot s6 con trung dudi nude, mot s6 loai
cd, va au trung/au trung cua dong vat ludng cu

e POng vat an thit 1a dong vat an dong vat an c6 nhu con trung nudc, éch, ran, ca,
chim, V.v..

e Dong vat an xac ba la dong vat an dong vat chét nhu bc, tom, giun, v.v..

e Sinh vat hoai sinhla vi khuan roi, ndm thudng gip trong ngudn nudc va co rat
nhiéu dudi day ao phu day thuc vat va dong vat chét.
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https://link.springer.com/article/10.1007/s40899-015-0014-7#auth-Rachna-Bhateria

Aquatic zonation

- littoral zone | limnetic zane -

Zooplankton and
neuston phytoplankton
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6. M6i quan hé giira sinh vat va moi trwong ciia CAC thiy
Moi quan hé gifta sinh vat va moi truong:
- Noi ¢ (song, di chuyén, an nau, sinh san)
- Nguon thic an (Moi truong cung cap thuc dn cho sinh vat, vat chat va
nang luong cho hé thong)
Mbi quan h¢ gitra sinh vat vo1 sinh vat khac
D6 1a mbi quan hé vé mit truyén ning lugng theo chudi thirc n
Chuoi thirc an: trat ty cac sy kién trong h¢€ sinh thai, trong d6 mot
sinh vat song an sinh vat khac va sau do sinh vat do b1 sinh vat Ion
hon tiéu thu

Ludi thuc an: bao gom tat ca cac chudi thirc an trong mot hé sinh
thai. Mdi sinh vat song trong hé sinh thai déu 1a mot phan ctia nhiéu
chudi thirc an
Tir mdi quan hé nhw vy c6 thé tao nén sw cin bang trong hé sinh
thai tu nhién



Mi quan hé giira sinh vat va cac yéu to phi sinh vét

Copyright © The McGraw-Hill Companies, Inc. Permission required for reproduction or display.
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Marsh hawk
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https://colonialcdd.com/lake-management/

i



Chuoi

Quaternary
‘w /. consumer

‘ (Carnivore)
4
>

thuc an

D

Y N ( Aqg Tertiary consumer
N A ) (Carnivore)
\.i\‘ K\

Ll
N
Energy ﬂ Secondary consumer
Q (Omnivore)
@ /
. . [ LL-| Primary consumer
' (Herbivore)

&
@,

https://commons.wikimedia.org/ http://openclipart.org

Producers




Luo1 thie a
Diatomns and Bryce L. Ieyer Coraraunity Ecology BIO5192 WS52005 Essay II

Filarnentous Algae other ﬁ% *
(ES Phytoplankto %
R
V“ ‘_1—‘1 \
Terrestrial Plant Material Ferrsgtrial Insects and Anrellids

{Wash ant:l‘aims/)r

Sen 8

Zooplankton (vsmall insect

larvae, Daphnia, gtc.) \T\‘
-.Equ '

~finsect,
drvae

/

/‘
T —)

Dther .
Yprinice :

Y

Smallmouth Bass >

“Stonerollery

Messefs
Lampsifis

Darters

\';‘

Green Sunfish

Largemouth Bass

4

Y

\ d ‘ - -
-
Figure #22:Simpliied Food Web (Source Down) simnlar to Ozaxk Cool Water Low oxder (ox sireamn in heavy agncubure) example Dry Fork, Cumrent Pre-
Mondauk Spring, eic. Largemouth is deminant top fish predator, though most commmon fishis the Stonercller. Fillamwentous algae and Delxitus are base nuoiends .
Darters, Sudkers, other Minnows are inlower concendrations. Green Sunfishis most commen amfish. Taxesiral Birds(Ospreys, Herons), hlarumals( Hurnans,
Otters, Raccons, Minks), and Reptiles (Turfles and Water Snakes) feed at all leves. p.27

https://www.combat-fishing.com/
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MO-dun 2
Quan xa é cac khu nwéc tu
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“He¢ sinh thal thuy vuc
Céc loai hé sinh thai thity viee chi yéu dugc xac dinh boi
dd man cua nudc.
* PO man = luong mudi hoa tan co trong nudc.
» Nudc ngot thudng c¢6 @6 man duéi 1.000 ppm (phan

tricu) (https://www.usgs.gov/special-topics/water-science-
school/science/saline-water-and-salinity)

Hé sinh thai nudc ngot bao gom:
e nudc ao ho (tinh ling)
* Nudc song sudi (chuyén dong)

Dt ngap nudc = dien tich dat duoc nude bao phu dinh
ky.
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~ac-dac diém cua hé sinh thar thuy vuc

Cac thiy sinh vat dugc nhom theo vi tri va su
thich nghi cua chiung.

* CO 3 nhom sinh vat chinh trong h¢ sinh thai
nuwoc ngot:

» Sinh vat phu du - sinh vat noi gan mit nudc
e Nekton — sinh vat bo1 tu do
» Benthos — sinh vt song & day



Sinh vat song trong hé sinh thai nudc t
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littoral zone > limnetic zone .
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e =
Phieu sinh vat (phu du)
CA&c vi sinh vat noi g?ln mat nudc. Hai loai sinh
vat phu du chinh la:
* Thuc vat phu du — thuc vat nho tao ra hau hét
thirc an cho hé sinh thai duo1 nudc
* POng vat phl‘lq du — QQng vat Irlh(?),‘m@t sé co kich
thudc du 1on dé€ co thé nhin thay bang mat
thwong

Nhiéu loai khac 1a 4u trung cua dong vat than
mém hodc dong vat giap xac.
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Pic diém cua dong vat phiéu sinh

(Tsukamoto et al., 2009)



Sinh vat boi tw do

* C4a, rua, v.v.



~ Sinh vat song ¢ day cac nguon nudc
e Trai, giun, nhiéu sinh vat hoai sinh.
» Nhiéu sinh vat day song bam vao bé mat cing cta day

Lép Oligochaets

Aeolosoma

Copyright © The McGraw-Hill Companies, Inc. Permission required for reproduction or display



Tao nd hoa

e Mot trong nhirng tac dong cua hién tugng phu dudng la
tao nd hoa do tich tu qua nhiéu chat dinh du:O’ng

e Ta0 str dung cac chat dinh dudng va phat trién nhanh
chong.

e Khi tdo phat trién va bao phu ho hoac cac tuyén duong
thuy khac, anh sang mat tro1 chi€u td1 mat nudc bi ngan
lai.

o Cudi cung, tdo can kiét chat dinh dudng va chét di.

e Tao phan huy lam can kit lugng Xy trong nuogc, tac

dong den moi sinh vat song trong nude, nhiéu lan dan dén
cai chét cua chung.



Vi du vé tao no hoa

|

https://www.conserve-energy-future.com/causes-effects-solutions-algal-bloom.php
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~— Sy phét trién qua nhanh cta thuc vat & Hong-
Xeng channel, Vientiane Capital, Lao PDR

Luc binh
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MO-dun 1 HéE sinh thai nwéc ngot
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MO-dun 3
Quan xa & cac khu nwéc dong
(co dong chay)
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1. Loai thuy vuc nwoec dong

» S0ng, subi, kénh, rach v.v.

E-3
the sequence of streams

https://hikinginmaine.blog/

Hé thong song gidng nhu nhitng nhanh cay va day sudi



“H¢é sinh thal thuy vuc nudc dong
Chia thanh 2 phan:
nhitng noi c6 dong chay manh nhu thac ghénh, va
nhitng noi ¢6 nude sau nhu ho

Hai phan nay c6 lién quan vé mit sinh thai vé mit truyén ning lugng va
chu trinh dinh dudng:

Céac khu vuc ghénh c6 tdc db san xuat cao, cd nhi€u sinh vat san xuat
bam vao da hoac cac vat thé duodi nudc nhu tao cat, réu, v.v.

Ving nude sau 1a noi cac sinh vat chét tich tu va phan hay thanh chat
dinh dudng c6 thé quay vong dé sinh vat san xuat sir dung.
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~2. Pic diém hé sinh thai nwéc dong

Van toc dong chay phu thudc vao do doc va thanh phan nén day

O gan nguodn sdng, nhin chung van toc dong chay khdng vuot qua 50 cm/giay.
Néu van toc > 50 cm/s thi nén phai cing, nén da hodc mit dudi nudce phai la
cat thd hoac soi co duong kinh 16n hon 5 mm.

Néu van téc < 50 cm/s, mit nudc s& chira cac hat c6 duong kinh nho hon 5
mm

Néu dong nudc chay cham hon thi s& c6 nhiéu hat 1ing dong hon.

Dong chay gilip van chuyén chat dinh dudng va chat thai tir noi nay sang noi
khac. Chat dinh dudng anh huong dén qua trinh quang hop

O thiy vuc nuéc dong, ning suat so cap cao gap 6-30 lan so véi thiy vuc
nudc tu.
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2. Pac diém hé sinh thal nwéc dong (tt)

Doc theo chiéu dai sdng, nhiét do nudc sé& thay doi
e O khu vuc thuong ngudn nhiét do thuong thap. Nhin chung, ¢ sudi khi
toc d6 dong chay giam thi nhiét 6 nudc s& ting dan; tuy nhién, nhiét 46 phu
thudc vao toc do, anh sang (blrc xa mat troi thay doi theo mua), nhiét do
khong khi, gio, v.v.
o O dong sudi hodc dong séng c6 bong ram so véi dong sudi hodc dong
sdng hoan toan khdng cé bong ram, nhiét 36 mat nudce thay doi rat nhiéu,
diéu nay ciing anh hudng dén cac sinh vat song trong nguon nudc do.

Hé sinh thai nwéc dong c6 ham lugng oxy hoa tan cao hon Hé
sinh thai nwdc tu
o Dong vat thiy sinh song & viing nuéc ddng can lugng oxy hoa tan cao va khong
chiu dugc thiéu oxy
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~2. Pic diém hé sinh thai nwée dong (tt)

Hau hét céc loai & hé sinh thai nwéc dong déu nhan
duoc mot phan niang luong tir C4C sinh vat san xuat trén
can. Do san luong so cap trong luu vuc séng thuong van
chuyén tir thuong nguon ra cira séng.

Vi vay, sinh vat tiéu thu chinh trong hé sinh thai nudc
dong la dong vat an cac chat hitu co dang phan hay nhu
canh cay, cuong 13, la roi trén mat nudc.



3. Quan xa sinh vatnwec dongva sy thiech—
“nghi ctia chang

Hé sinh thai dong chay bao gom mdi truong song va sinh vat bao
gom thuc vat va dong vat.

Cac sinh vat da tién hoa va thich nghi voi moi tru:c‘)’ng song dudi
nuoc qua hang tri¢u nam. Tai nguyén nudc cung cap thirc an,

nu:0’c udng, moi truong séng va khong gian cho dong vat va thuc
vat tén tai.

Pa dang sinh hoc trong nudc rat phong phu va da dang

T tao, vai tu cach 1a sinh vat san xuét so cép, dén sinh vét tiéu
thu cap ba (Ca 1én) dén sinh vat tiéu thu trung gian nhu dong vat
phu du, ca nho, con trung thuy sinh va dong vat ludng cu.

C6 nhiéu dong vat va thuc vat séng dudi nudce trong tat ca cac g1ai
doan cua cudc doi, chang han nhu ca; trong khi cac loai khac nhu
coc, €ch chi c6 thé song dud1 nudc trong giai doan de trirng va au
trung (nong noc).



3.1. Quan x4 cta khu vuc nudc dong

C06 3 nhdm chinh:
Plankton - Sinh vat phu du - sinh vét n6i gan mit nudc

Nekton — nhirng sinh vat boi tu do nhu con trung nudc,
ca, éch, v.v.

Benthos - sinh vat song & day nhu giun, trai, cua, v.v.



Sinh vat phu du - vi sinh vit noi gan mat nuwdéc
Hai nhdm sinh vat phu du chinh Ia:

Thuwc vat phu du—thuc vat
cuc nho tao ra hau hét thic an
cho hé sinh thai dudi1 nudc

https://www.marinespecies.org/
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o %ﬁ(f)n/g?vat phu du - dong vat cwc nho, mot so cé’mm
I6n dé co thé nhin thay bang mat.
Nhiéu loai khac 13 au trung ctia dong vat thin mém thily sinh hoic

dong vat giap xac.

S
o .‘" \
» v,
s A
: :

http://www.primack.net/animals/zooplankton.htm



Sinh vat boi tu do (Nekton)

Ca, con trung nudc, v.v..

https://www.thoughtco.com/fish-profile
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Benthos - sinh vat song ¢ day

e Trai, giun, nhiéu sinh vat hoai sinh.
» Nhiéu sinh vat day song bam vao bé mat cimg cta day

https://slideplayer.com/slide



%Su thich ngnt-ecaa cac Sinh-vat @khu{uc
nudc dong
1. C6 rat nhiéu sinh vt bam vao bé mit cac vat liéu dudi nuéc nhu bot
bién, tao cat va réu. nhitng sinh vat ndy sinh san va phat trién trén go, da,

nén da, v.v.

2. Nekton thuong c6 moc hoidc miéng hut dé bam vao bé mit d6 vat trong
nudc

3. Mot s6 loai ¢6 t0 bang mang va dung 1am ludi bay thic dn

4. Mot s0 loai nhu trai, giun thich bAm va chui xuong day nudc
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5. Sinh vat nwdc dong cd hinh dang tron tir trudce ra sau lam giam surc can
cua dong dién

6. Mot s6 thich bam va di chuyén trén d4, thuong c6 than hinh phang.

7. Mot s6 loai co chat nhon & bén ngoai co thé dé lam giam surc can cua
dong nudc va song cling nhu tang kha nang bo1 101 nhu ca va cac dong vat
thuy sinh khac

8. Tap tinh treo, bo 1a mdt dang thich nghi khac cua sinh vat trong h¢ sinh
thai dudi nude, dic biét 1a nhitng sinh vat séng gan nude hoic cic vat thé
ven song, suoi.

9. Mot 0 lodi ¢ co ché trao doi nude va khoang chat véi cac co quan ndi
tang va c6 nhiéu loai c6 thé diéu chinh ho hap qua cac co quan cu thé nhu

mang, khi quan, v.v..



10. Cac sinh vat cling thich nghi dua trén hanh vi

ki€m an, con dugc go1 la Nhom cho an chirc
nang, bao gdm mang sinh hoc, loaii an cé/loai

an day , loai an loc va Pong vat an thit.



Mang sinh hoc

Mang sinh hoc bao gom mot cong
dong phirc tap gom téo, vi khuén,
ndm va dong vat nguyén sinh sdng
trong mot ma tran dich tiét bAm
dinh trén céc bé mit ran nhu da va
tham thuc vat thiy sinh. Tao (chat
mau nau do trén da phia trén) thuc
hién qua trinh quang hop. Téo tiét
ra cac chat d€ nuoi vi khuan, nAm
va cac sinh vat don bao. Ngoai ra,
su tich tu manh vun va céc vat liéu
hitu co khac dugc gitr lai trong ma
tran dich tiét cung cap cac ngudn
thuc pham khéc.

- +¥s Cyancbact
4* Enzymes (Bluegreen Algae) FREEING THE ELWHA

https://www.nps.gov/olym/learn/education/upload/Functional-Feeding-Groups.pdf



Sinh vat an ¢é va bo nhay
la dong vat chuyén kiém n
trén cac 16p mang sinh hoc.
Chtng str dung phan miéng
cao dé cao mang sinh hoc
va tao ra khoi da va tham
thuc vat. Ruoi caddis séng
trong nén da tao ra vo bao
v¢ tur nhitng vién da nho
duoc két dinh véi nhau
bang to va nudc bot.

Sinh vat an co va bo nhay

Caddisfly larva

L Mayfly larva

FREEING THE ELWHA

https://www.nps.gov/olym/learn/education/upload/Functional-Feeding-Groups.pdf




Sinh vat an xé
Sinh vat an xé di
chuyén duéi day suoi
dé tim kiém thuc vat
da roi xudéng nude. St
dung phan miéng cua
minh, chung xeé la khi
an. Mot sb, nhu au
trung rudi caddisfly,
tham chi con st dung
nhitng manh 14 vun do
dé 1am vo bao vé.

Mayfly Larva

\
3 !
/

FREEING THE ELWHA

https://www.nps.gov/olym/learn/education/upload/Functional-Feeding-Groups.pdf



Céc loai thu /lugm

MGt nhdm con trung
thuy sinh khac la loai
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thu luqm. Nh&ng 10éi ..l‘)ffnglramayﬂ;yila_fvai i

con trung nay chu
yéu di chuyén dudi .
day suoi dé tim kiém -';&'
cac sinh vat chét,
manh vun hoac cac
manh thirc an khac
mic ket gitra cac tang
da hoac trong vuc
saul.
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Caddisfly larvae |,

https://www.nps.gov/olym/learn/education/upload/Functional-Feeding-Groups.pdf




Cac loai an loc ¢6 the boi tror@ac IOal an lOCS

nudc hodc dwa cuong xudng
phia dudi dé loc cac hat troi

theo dong nudc. Thong thudng

day la nhirng manh thuc vat bi
xé toac boi may nghién hodc
nhirng dai mang sinh hoc nho
bi sinh vat an nao danh bat ra

sau do dugc dua xuong ha luu |

theo dong nwée. Ngoai ra,
manh vun tur thuc vat va dong
vat muc nat ciing cung cap
nguon thic an.

Mot sb loai an loc, nhu hydra
va amphipod thuc chat 1a loai
sin moi, an cac sinh vat song
tro1 dat ngang qua.

Amphipod

§ Copepod

Freshwater Hydra

FREEING THE ELWHA

https://www.nps.gov/olym/learn/education/upload/Functional-Feeding-Groups.pdf



Mot sb loal dong vat khong
xuong song 13 loai san moi o
ca giai doan au tring va
trudng thanh trong cudc doi
ctia chiing. Bo nuédc va au
trung chuén chuon 14 nhitng
ké sian moi nguy hiém do6i
vO1 cac loai con trung thuy
sinh nhw nong noc va tham
chi ca ca nho. Khi truong
thanh, chung tiép tuc tim
kiém con moi bang cach boi
dud1 nude nhu bo nudce hay
bay thang trén mat nudc nhu

Sinh vat san moi

. Adult water beetle

FREEING THE ELWHA

Chu%ﬂpgm nps.gov/olym/learn/education/upload/Functional-Feeding-Groups.pdf



The River
cContinuum
oncept

Small headwater

streams
| croM

D

The initial contributions of energy to [
headwater streams are leaves and ™=\
other coarse particulate organic

matter (CPOM) from riparian plants.

Microbes

' Most fishes of headwater streams
| require cool, well-oxygenated water.

Mielinw stresms FPOM from

upstream is a
significant source
of energy in
medium streams.

Most fishes of medium streams
tolerate higher temperatures and
lower oxygen concentrations.

Algae and vascular aquatic
plants may make the
largest contributions of
energy to medium streams.

Microbes

Phytoplankton may be an
important source of energy
in large rivers.

Copyright © McGraw-Hill Education. Permission required for reproduction or display.

Dominant benthic invertebrates of
headwater streams shred CPOM or collect
fine particulate organic matter (FPOM).

FPOM from upstream
is the greatest source of
energy in large rivers.

N\

Collectors

Dominant benthic invertebrates of
medium streams graze algae and
vascular aquatic plants and collect

FPOM.
Collectors :
% Shredders

A

Dominant benthic invertebrates
in large rivers collect FPOM.

-

/S A/ =
Fishes of large rivers may
be very tolerant of low
oxygen concentrations and
higher temperatures.

Producers
(phytoplankton)

{

Microbes (bacteria and Microbes 3

fungi) are significant
consumers throughout the
river continuum.

Collectors

(zooplankton)

Large rivers may also support
significant populations of
zooplankton that feed on FPOM.
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MO-dun 1 HéE sinh thai nwéc ngot

M06-dun 2 Quan X3 ¢ khu nwée tl

M6-dun 3 Quan xa cac khu nwée dong (c6 dong chay)
Mo0-dun 4 Sir dung chi thi sinh hoc dé phan tich va quan trac

MOl treong nwéc ngot
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MO-dun 4
Sir dung chi thi sinh hoc dé
phan tich va quan tric

MOl trurd'ng nwdé'c ngot
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1. Co s6 str dung chi thi sinh hoc cho chat lwong nudc

N6 da duoc sir dung hon 100 nim, vi du ¢ chau Au khai niém chi thi sinh hoc da duoc chép
nhan do 1a khai niém cua Kolkwitz va Marsson (1908, 1909). Trén thuc té, Hwéng dan cta
Chau Au 2000/60/EC (Nghi vién va Hoi dong Chau Au, 2000) di thiét 1ap mot khuon kho
cho hanh dong chung trong chinh sach trong linh vuc nudc, trong dé giai thich rang tinh
trang cia mot thuy vire phai duge danh gia dya trén thanh phﬁn hoa hoc va trang thai sinh
thai.

- So' d6 vi du vé khai niém chi thi sinh hoc dé danh gia mac do 6 nhiém trong thay vuce

Do muc d6 6 nhiém Anh hudng cua viée giam
chat hiru co luong oxy hoa tan trong nuéc
< Quan sat méi quan hé
‘i, 2161 han

Thiét lap mot danh sach

Su xuét hién cta cac loai : ;
[ ' ' sinh vat chi thi




 — g

2. Chi thi sinh hoc

2.1. Pinh nghia chi thi sinh hoc
N6 sir dung céc sinh vat song ¢ d6 nhu c4, dong vat khong xuong
séng vi mo day, thuc vat phu du, dong vat phu du, réu, tao va cac
sinh vat thuy sinh khac dé danh gia truc tiép
Pic diém cua céc chi thi sinh hoc thich hop dé quan trac 1 :

1) qLé sinh vat nhay? cam/dé bi té)n thuong va co thé qchiu dwng, cO

thé dugc st dung d€ canh bao v€ cac mirc do thay doi khac nhau

2) C6 rat nhiéu va phan bo khap ngudn nudce

3) C6 thé sir dung dé danh gia trong sudt qua trinh

4) Thu thap va phan tich dit liéu véi chi phi thap



2.2. Pai dién mot s6 nhdm sinh vat thuy sinh ¢6 thé dung lam chi thi
sinh hoc

1) Thuy sinh thuc vat
Cyanophytes

https://www1.biologie.uni-hamburg.de/
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2) Bong vat phiéu sinh/bo nudc

N\
.\‘\ A

https://micro.magnet.fsu.edu/

Bosmina sp. (photo by Tom Adams.)

-t

https://extension.missouri.edu/




Pong vat khong xuong song ¢ 16n




4) Pong vat ludong cu

AMPHIBIANSFACT .com

-

Types of Amphibians

Salamander




~ 5)Cac loai ca

ty Ja 299 JUU 999

Maurice Kottelat

Kottelat, 2001



3. Pinh nghia va ly do sir dung chi thi sinh hoc
3.1. Pinh nghia quan tric hé sinh thai

Str dung céc chi thi sinh hoc dé danh gia sy thay do6i méi trudng
tai cac khu vuc/diém duoc chi dinh doc theo cac nguén nudc
khéc nhau, sau d6 dua két qua quan trac vao xem xét trong ké
hoach cai thién, quan Iy hozc sir dung ngudn nudc clia cac bén
lien quan

Cac phuong phap hién nay bao gom viée sir dung cac thong so
sinh hoc, vat ly va hoa hoc trong danh gia va quan ly tai nguyén
nude. Vi moi loai tham so c6 thé cung cap nhitng thong tin khac

nhau
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~3.2. Tai sao phai co quan trac sinh hoc?
Quan tric sinh hoc dugc sir dung rong rai trén toan thé gidi dé
danh gia tinh trang sinh thai (sttc khoe) cta ngudn nudce
Phan tich chat lugng nudc va quan trac nguon nudc bang cac thong
sO 1y hoa chua thé bao quat hét, day du va/hodc khong phu hop
Céc chi s6 sinh hoc c6 thé:
« Chi ra su 6 nhiém, tdc dong cua cac sy kién ca trong qua khir va hién tai
« No c6 thé phat hién mot §6 tac dung ma cac phwong phap phan tich hoa
hoc tiéu chuan khong thé phat hién dugc

Vi du: axit cong nghiép thai ra song c6 thé lam thay d6i d6 pH trong
vai gid va néu ching ta kiém tra vao ngdy hom sau, chung ta s& thay
d6 pH binh thuong, khong thé phat hién dugc gi bang phan tich hoa
hoc. Nhwng c6 thé ca (nhw mot chi thi sinh hoc) da chét hoic bién
mat.



2. Tai sao phai c6 quan trac sinh hoc®

Kiém tra chat lugng nudc bang cac thong so vat Iy va hoa hoc 1a mot
thir nghi€ém nhanh cho ban biét gia tr1 cu thé dua trén dieu kién thoi
gian dugc ki€m tra tai mot di€ém cu thé (nhu chup anh bang camera)

- Kiém tra sinh hoc khong chi chi ra cac su kién hién tai ma con co thé
chi ra cac su kién trong qua khir (twong tu nhu ghi lai bang may
quay video). Do do, danh gia sinh hoc 1a qua trinh danh gi4 tinh
trang ctia nguon nudc bang cach quan sat cac sinh vat va truc tiép st
dung cac sinh vat do. séng o do, chéing han nhu ¢4, dong vat day
khong xuong séng, thuc vat phu du, dong vat phu du, réu, tao va cac
sinh vat thuy sinh khac



i

R

~3.2. Tai sao phai ¢d quan tric sinh hoc? (tt)

Piém yéu cua viéc sir dung danh gié sinh hoc

Khong thé xac dinl

1 nguyén nhan cua su thay doi

Khong thé xac dinl
rang

h 214 tr1 cua su thay do1 mot cach 1o

Khong thé xac dinh gia tri cua cac “stress” gay ra thay

do1 dé su dung trong cac chién lugc quan 1y

N6 khong thé canh bao 16i hodc tranh bat ky hau qua

anh huong nao
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4. Ké hoach quan trac chat lugng song/sudi/muéc

Tai sao chung ta can ké hoach quan tracchat luong sudi?

* N6 giup chung ta hiéu cac qua trinh lién quan dén viéc quan tric chat
lwong nude

* Gilp giai quyét cac van dé quan trong ctia cong dong st dung nudce

* Pay la tai licu chi tiét vé dyu an danh cho ngudi quan ly dy an, thanh tra
chat luong nudc, nhan vién cong dong va nguoi st dung dir liéu

* Nguoi quan tricthanh tra sdng can ¢6 nhan thic dé dam bao viéc chia
sé cch tiép can/quy trinh quan tric sdng giong nhu cac doi khac

» Pam bao két qua chat lwong cao

* Picu nay cho phép céc chuong trinh quan tric dugc danh gia hang

nam dé <«ira do1 khi can thiét
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4.1. Thiét 1ap co sé dir liéu

Chon mét hodc nhiéu diém léy mau & song va thu thap
dir lidu tai diém d6 thuong xuyén dé tao co sé dir liéu
htru ich

Pé cung cap dit liéu so sanh hang nim cho cac mau
cung mot phuong phap, dit thoi gian 1lay mau va cing
mot dia diém. Qua nhiéu nam, co s& dir liéu nay s& cho
thay nhitng thay doi tiém tang vé chat lugng nuéc va
muc nuoc



4.2 Chon diém lay méu tham chiéu (diém d6i chirng)

Piém 1dy mau tham chicéu/d6i chirng 1a diém & noi it
bi anh hudéng nhat bdi cac hoat dong ctia con ngudi ca
trong khu vuc 1lay mau va cach diém lay mau it nhat 1
km.

Pugc sir dung 1am gia tri tham chiéu/tiéu chuan so véi
cac diem khac trong khu vuc du an
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~ 4.3. Quan tric cac anh hudng cia cidc nguon gay 0 nhiém
# Néu nghi ngo c6 thtr gi d6 thai ra séng khién chat luong nudc bi
suy giam, ching ta c6 thé 1ap ké hoach gidm sat chat luong nudc
bang cach chon 3 diém kiém tra nhu sau:

biém kiém tra sé 1: Phia trén nguon 6 nhiém noi dong sdéng khong
bi tac dong. Piém ndy dai dién cho diém tham chiéu/déi chirng
trong nghién ctru nay

biém kiém tra sé 2: Tai nguon 6 nhiém, day la diém bi tac dong.
NG s& phan anh nhiing két qua tryc tiép va ré nhat tac dong tir vi tri
do

Piém kiém tra sé 3: Cach ngudn 6 nhiém it nhat 1 km. Diém nay
duoc coi la diém phuc hoi va khong dugc ¢6 vat can
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~4.4. Khi nao ching ta tién hanh quan tréc chit luong nuéc?

Thuong xuyén kiém tra séng dé danh gid chat luong
nudc theo thoi gian

Panh gia so liéu thuc dia: tac dong & cac diém lay mau
va dong vat day khong xuong song phai dugc danh gia
hai 1an mot nam, vao cubéi mia khd va cuéi mla mua
hoidc néu can danh gia khan cap
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4.5. Nén quan trac séng/suoi ¢ dau?

Khi can nhic vé diém can quan tric can xem xét toan bo hé thong sdng va cac
dia diém cu thé ma ching ta quan tdm danh gia

C4c tiéu chi duoc str dung dé lya chon diém quan tric/kiém tra la:

Sw an toan va dé dang di dén cé4c diém danh gia

Do sau cua diém lay mau trén song (khong duge sdu hon 1 mét)

Quan tric cac khu vuc vé van dé chat luong nudc va/hodc tinh trang séng (Tranh
cac khu vuc bi 6 nhiém nghiém trong)

C6 gid tri d6i voi nguoi ding di lidu

Céac diém thu thap dir liéu hodc diém lay mau phai cch nhau hon nira km dé giam
thiéu tAc dong dén dong vat day khéng xuong song

MBoi lan lay mau tai moi diém phai duoc lay tai cing mot diém va duoc xac dinh ré
rang trong ké hoach quan trac séng.



5. Nguyén tac va phuong phap danh gia tac dong tai

diem lay mau
5.1. Céac van dé anh hwéng dén ngudn nwéc

Panh gia tac dong tai diém lay mau la viéc kiém tra c4c hoat dong
clia con nguoi & ven sdng tai/gan diém lay mau

Hoat dong ctia con nguoi s& anh hudng tiéu cuc dén diéu kién séng
va chat lugng nudc

Nguon nude it bi anh huong boi cdc hoat dong cia con ngudi,
nghia 12 séng hodc ngudn nudc ludn 6n dinh vé moi truong vat 1y,
diéu nay sé giup thic day cac diéu kién tu nhién cua hé sinh thai
nudc ¢ ning sudt sinh hoc cao va ¢6 kha niang hap thu 6 nhiém.
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/5.2/6‘{1? hoat dong chinh cia con nguoi anh hwong trlrc tiép
dén méi truong song
1) Pha rung doc bo sdng

2) Kl}ai thac da, cat trén va dudi trong pham vi 1-3 km tinh tu
di€ém nghién clru

3) Khai thac tai cac khu vue xung quanh

4) Mé rong/xay dung khu dan cu, nha hang, khu du lich, v.v.

5) Nhiéu loai chat thai tir con nguoi

6) Chat thai cong nghiép va chat 6 nhiém

7) Nong nghiép (trong trot, chian nudi va thiy san)

8) Tham do qua murc va danh bat trai phép

9) Xay dung cau dudng

10) Van chuyén bang thuyén/tau

11) Thuy dién, ho chira, kénh, v.v.

12) Str dung nuéce (rua, lau chui, v.v.)



5.3. Nguyén tic danh gié tdc dong tai diém nghién ciru/lay mau
Panh gia tdc dong tai diém 14y mau dugc danh gi4 tir quan sat cua tat ca cac thanh
vién trong nhom tur 3-5 nguoi
MBJi thanh vién cho diém tac dong cua tirng hoat dong ddi véi timg linh vuc nghién

ctru theo tiéu chi do MRCs (2010)* va Quy Chau A 2012 dit ra, tic 12 3 muc diém 1,
2 va 3, va c6 thé nhap duéi dang phan sb nhu 1,24; 2,52; 3,00

1 = It tré ngai hodc it tAc ddong nén moi trudng séng van duoc giit nguyén tu nhién
2 = Bi can tro hoac b1 anh hudéng vira phai b1 hoat dong
3 = CO nhitng tré ngai/rao can 16n hoac tac dong & quy mo 16n va cao tir cac hoat dong
cho thay nhiing thay doi dang ké vé diéu kién tu nhién
Sau d6 lay diém trung binh cua tat ca cac thanh vién. Piém dat duogc s& duge coi 12
gia tri muc d6 tac dong tai thoi diem do

*MRC-Mekong River Commission



5.4. Giai thich tdc dong dén diém nghién ciru/lay méu

Tiéu chi danh gia tac dong dén diém nghién ctru dya trén
diém so dat duoc

Diém & dja diém nghién ,
S g Muc d§ anh huong Két qua
Ccuu
1.0-1.6 [t anh huong Diéu kién moi truong tot
: - Diéu kién mdi truon
1.7-25 Anh hudng trung binh - e 5
trung binh
: MOGi truong suy giam
2.6 -3.0 Anh huéng nang o gSUy g
nghiém trong
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6. Cham diem cac chi so theo tiéu chi Piem BMWP* va
cii thién hé thong tinh diém dwoc sir dung & Lao

Tiéu chi cham diém cho tung nhom dong vat phu thudc vao kha nang chiu
dung hodc do nhay cam cia timg nhém dong vat. N6 nam trong khoang tir 1
dén 10 (gia tri tang dan theo thir tu d6 nhay giam dan)

Khi diém 1-3 1a két qua danh gia cac sinh Vét duoc tim thay c6 nghia 1a chung
it nhay cam nhat véi cac nhiéu loan (ch1 ra rang ching cé kha nang chiu du:ng
cac diéu kién nhiéu loan tai diém lay mau; chung co the song trong cac nguon
nudce bi 6 nhiém. Cac sinh vat c6 diém nay c6 thé sdng ¢ nhiéu ngudn nude
khac nhau, nhung dugc tim thay nhiéu trong nude thai hon 1a nudc co chat
luong tot)

Céac sinh vat ¢ sb diém tir 4-7 dai dién cho cac sinh vat c6 kha nang chiu dung
vira phai va nhay cam voi cac diéu kién x4o tron. ching co thé séng & nhiéu
nguoén nudc khac nhau

Céc sinh vat c6 diém 8-10 dai dién cho céc sinh vat c6 do nhay cao (cho théy
chung c6 kha nang chiu dung kém nhat vé&i cac diéu kién x4o tron hodc mot sd
loai khong c6 kha nang chiu dung)

*“BMWP-Biological Monitoring Working Party
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Diém BMWP Hdi déng Nwé'c Qudc gia “Doan lam viéc Giam sat Sinh hoc” (1981)

& ¢ (Common name) 7S’ &( Families) * S48 (Score)

Siphienuridae, Haptageniidae, Leptophlebiidae,
Ephemerellidae, Potamanthidae, Ephemeridae,
Mayflies, Stoneflies, Teaniepterygidae, Leuctridae, Capmiiae,

Tiverbug, Caddisflies or  Perledidae, Perlidae, Clereperlidae,

Sedgeflies Aphelocheiridae, Phryganeidae, Molannidae,
Baraeidae, Odontoceridae, Leptoceridae, Goeridae,
Lepidostomatidae, Brachycentridae,
Sericostomatidae
Astacidae, Lestidae, Agriidae, Gomphidae,

Crayfish, Dragonflies Cordulegasteridae, Aeshnidae, Corduliidae,

Libeluiidae
Mayflies, Stoneflies, Caenidae, Nemouridae, Rhyacophilidae,
Caddisflies or Sadgeflies Polycentropidae,, Limnephilidae

7

Snails, Caddisflies or Neritidae, Viviparidae, Ancytidae, Hydroptilidae,
Sadgeflies, Mussels, Unionidae, Corophiidae, Gammaridae,
Shrimps, Dragonflies Platicnemididae, Coenagriidae

Mesoveliidae, Hydrometridae, Gerridae, Nepidae,

Bugs, Beetles, Naucoridae, Notonectidae, Pleidae, Corixidae,

Caddisflies or Haliphlidae, Hygrobiidae, Dytiscidae, Gyrinidae,

Sadgeflies, Hydrophilidae, Clambidae, Helodidae, Dryopidae,

Craneflies/Blackflies, Elmidea, Chrysomelidae, Curculionidae,

Flatworms Hydropsychidae, Tipulidae, Simuliidae,
Planariidae, Dendrocoelidae

Mayflies, Alderlies, Beatidea, Sialidae, Piscicolidae

Leeches Valvatidae, Hydrobiidae, Lymnaeidae, Physidae,

Snails Cockles, Planorbidae, Sphaeridae, Glossiphoniidae,

Leeches, Hogious Hirudidae, Erpobdellidae, Asellidae

Midges Chironomidae

Worms Oligochaeta (Whole class)

10

RN W

Score of each Families. In
case of Lao PDR we have
adapted from original
source
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— 1. Cong thuc tinh gia tri danh gia chat lwong nwoc sir dung

Family Biotic Index (FBI)
Bang sau diy trinh bay cong thirc danh gia va dién giai chat lwong nuwéc

FBI = X(x*1;)/(n), where

X; = humber of individuals within a taxon

t; = tolerance value of a taxon
n = total number of organisms in the sample (100)

Table-2: Evaluation of water quality using the family-level biotic index (Hilsenhoff, 1988)

Family Biotic Index Water Quality Degree of Organic Pollution
0.00-3.75 Excellent Organic pollution unlikely
3.76-4.25 Very good Possible slight organic pollution
4.26-5.00 Good Some organic pollution probable
5.01-5.75 Fair Fairly substantial pollution likely
5.76-6.50 Fairly poor Substantial pollution likely
6.51-7.25 Poor Very substantial pollution likely

7.26-10.00 Very poor Severe organic pollution likely
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