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TOM TAT

Tinh Ninh Binh c6 nhiéu ao, ddm nhd, ¢ tiém ndng Ién cho phdt trién kinh té.
Tuy nhién, viéc quén ly va khai thdc chua hop ly dé dén dén tinh trang suy thodi
ddng ké vé méi trwong, giam khé ndng sdn xudt. Bai bdo nay dé xudt bo tiéu
chi va xdc dinh mure dé suy thodi cua hé théng ao, dé@m nhd (dién tich 0,5 - 1
ha) tai tinh Ninh Binh bding viéc két hop cdc phuong phdp thu thap s6 liéu thurc
dia, téng hop théng tin, tham vén chuyén gia va dp dung phwong phdp phén
tich tht bac (AHP) dé xdc dinh trong sé cdc tiéu chi. K&t qud trong sé cdc tiéu
chi nhw sau: mdt cén béng sinh thdi c6 trong s6 Ién nhét (0,4641); suy thodi
méi truong dét, suy thodi méi trwong nurdc cd trong sé bdng nhau (0,2017);
sw xudt hién cda sinh vét ngoai lai xdm hai va ¢é nguy co' xém hai ld 0,0888;
phén médnh cla ao, ddm va 6 nhiém rdc thdi o 0,0436. Thang diém E dé phdn
logi mire d6 suy thodi ao, dédm tir “Khéng bi suy thodi” (3,5 < E < 4,567) dén
“Suy thodi cuwe ky nghiém trong” (0,0 < E < 2,5). Két qua 46/50 ao, dédm dang
bj suy thodi véi suy thodi nhe (18 ao, ddm), suy thodi trung binh (15 ao, dém);
13 ao, dam suy thodi nghiém trong va cuc ky nghiém trong. Péy la co s& khoa
hoc quan trong cho céng tdc qudn ly tai nguyén, dé xuét bién phdp phuc héi va
dinh hudng khai thdc bén ving ao, ddm, gép phén phdt trién kinh té hiéu qud
cho tinh Ninh Binh.

ABSTRACT

Ninh Binh province had a large number of small ponds with significant
potential for economic development. However, improper management and
unsustainable exploitation had led to considerable environmental degradation
and reduced production capacity. This study aimed to propose a set of criteria
and assess the degradation level of small pond systems in Ninh Binh province
by integrating field-based primary data collection, information synthesis,
expert consultation, and the Analytic Hierarchy Process (AHP) to determine the
weighting of each criterion. The research results proposed a set of criteria and
determined the weights of the criteria as follows: Ecological balance was
0.4641; soil environmental degradation, water environmental degradation
were both equal to 0.2017; the presence of invasive and potentially invasive
alien species was 0.0888; fragmentation of ponds and waste pollution was
0.0436. The total E score classified the level of pond degradation in the study
area as follows: 3.5 < E < 4.567. Based on the E-index classification,
degradation levels range from “Not degraded” (3.5 < E < 4.567) to “Extremely
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severe degradation” (0.0 < E < 2.5). From the calculation results, it showed that
46/50 ponds degraded. Of which, 18 ponds were slightly degraded; 15 ponds
were moderately degraded; 13 ponds were severely degraded and extremely
severely degraded. The set of criteria and degradation assessment serve as a
vital scientific basis for resource management, ecosystem restoration, and the
sustainable exploitation of pond systems, contributing to Ninh Binh’s long-term
and efficient economic development.

1. DAT VAN DE

Ninh Binh 1a mét tinh cé nhiéu khu dat ngap
nwdc nhu sdng, ao, hd, dam dén cac vung dat
ngap nwdc ven bién. Bén canh cac khu dat ngap
nwdc quan trong nhu Khu bao tén thién nhién
dat ngdp nuwdc Van Long, cic ho va séng quan
trong nhu hé Yén Quang, hé Déng Thai, ho Pa
Lai, hd Dong Chuong, hd Yén Thing, sdng Day,
séng Hoang Long, sdng Vac... tinh Ninh Binh cé
mot sb lugng dang ké ao, dam cé dién tich nhé.
Tuy nhién, nhiéu ao, dam nudc ngot cé dién
tich nhé chuwa dwgc quan tdm nghién ciru, bao
vé cling nhu st dung hop ly, dac biét |a cac ao,
dam cé dién tich tir 0,5 - 1 ha. Trong khi do,
nhitng vung dat ngap nwdc nay lai rat dé bj ton
thuong bdi cac yéu té tir tu nhién va con ngudi
nhu bién d6i khi hau, chuyén di muc dich st
dung, xay dwng co s& ha tang, khai thac qua
murc. Quan sat truc tiép nhiéu ao, dam cho thay
dang bi 6 nhiém do rac thai, nudc thai, khong
ddm bdo duwoc chirc nang sinh thai nhu diéu
hoa, cdnh quan. Néu nhirng khu vic nay khdng
duogc phuc hodi, bdo vé thisé anh hwdng dén cac
thiy vue khéc cling nhu gdy anh huwédng dén
mdoi trudng sinh séng clia nguwdi dan. Do dé,
yéu cau dat ra la phuc hoi, bdo vé cac thiy vuc
nay va st dung hop ly chdng, gép phan phat
trién bén virng sinh k& ngudi dan. Diéu nay ting
tinh chd déng cling nhu ty nguyén cta nguoi
dan trong viéc bdo tén da dang sinh hoc, bdo vé
hé sinh thai.

DEé c6 thé trién khai cac giai phap phuc hdi
va dinh hudng st dung hiéu qud céc ao, dam
nwdc ngot dién tich tir 0,5 - 1 ha, yéu cau datra
la phai xac dinh dugc cac mirc do suy thoai cla
cac ao, dam nudc ngot tai khu vee nghién ciu.
DAy la co s& dé phan loai mirc d6 suy thoai, 1a
mot trong cac dit liéu dau vao dé cd thé dé xuat
duworc gidi phap phu hop, hiéu qua.

2. PHUONG PHAP NGHIEN CcU'U
2.1. Bdi twgng, pham vi nghién ciru

Nghién ciru dugc thue hién tai 50 ao, dam
nuwdc ngot, dién tich tr 0,5 - 1 ha thuéc dia ban
tinh Ninh Binh.

Cong tac khao sat thue dia, thu thap vat mau
thuwc vat bac cao céd mach, déng vat néi, dong
vat ddy duogc thuc hién trong 1 dot, tir
19/3/2024 dé&n 02/4/2024. Ra soat, thu mau bd
sung tlr 23/10/2024 dén 26/10/2024.

Thu mau méi trudong dat, nwdc duoc thuc
hién trong 1 dot (23/10/2024 - 26/10/2024)
2.2. Phurong phap nghién ciru
2.2.1. Phwong phdp thu thép, téng hop, héi
ctru tai liéu

Thu thap, téng hop, phan tich, danh gia cac
tai liéu tir cdc nghién cliru trudce, k& thira cd
chon loc nhirng tai liéu nay vé nghién clru va
danh giad cac mrc do suy thoai clia hé sinh thai
dat ngap nudc.

2.2.2. Phwo'ng phdp tham vén chuyén gia

Phuong phdp nay huy dong dugc kinh
nghiém va hiéu biét cda nhdm chuyén gia lién
nganh vé Iinh vyc nghién ciru. Phuong phép
nay duoc thyc hién thédng qua cac budi trao doi
va hdi thao vé chuyén mén nham muc dich
danh gid mirc d6 suy thodi cla cac hé sinh thai
dat ngdp nudc, tap trung vao hé sinh thai ao,
dam nudc ngot.

2.2.3. Phuwong phdp thu thép cdc nhén té méi
trwdrng ao, dém

Phwong phdp quan trdc ddnh gid chét lwong
dét ao, dam

L4y 50 mau dat. Cac chi tiéu phan tich As, Hg,
Cr, hda chat bao vé thuc vat phospho hitu co.
Phuong phap 1ay mau, x ly, phan tich, s& hiéu
tiéu chudn theo QCVN 03:2023/BTNMT. Quy
chuan Qudc gia vé chat lvgng dat. Mau dat
dugc phan tich tai Vién Khoa hoc Cong nghé
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nang lugng va Maoi truang, Vién Han [am Khoa
hoc va Cong nghé Viét Nam theo phuong phap
th&r US EPA Method.

Phwong phdp quan trdc ddnh gid chdt lwong
nwdc mdt ao, dédm

Lay 50 mau nuwéce. Cac chi tiéu do dac tai hién
trudng gébm nhiét dd, pH, DO va céc chi tiéu
phan tich trong phong thi nghiém gém BODs,
COD, t8ng céac bon hitu co (TOC), téng chat rdn
lo lirng (TSS), téng phospho, téng Nito,
coliform. Phuwong phép 1dy mau, phan tich, s
hiéu tiéu chuan theo QCVN 08:2023/BTNMT.
Quy chuin Quéc gia vé chat lvgng nuwdc mit.
MA3u nudc dugce phan tich tai Viéen Khoa hoc
Cong nghé nang lvgng va Moi trudng, Vién Han
lam Khoa hoc va Cong nghé Viét Nam theo
phuwong phdp th TCVN 6001 - 1:2021,
SMEWW, TCVN 6202:2008, TCVN 6634:2000.

Phuwong phdp nghién ciru thuc vat co mach

Thu thap vat mau thyc vat bac cao céd mach
trén co s& phuwong phép cla tac gia Nguyén
Nghfa Thin (1997, 2007) [1, 2]. Thu téng sé
250 mau thyc vat bac cao c6 mach. Cac tai
lieu chinh dung trong qua trinh xac dinh tén
khoa hoc theo cdc tac gid Nguyén Tién Ban
(1997, 2003, 2005) [3-5], Pham Hoang HO
(1999, 2000, 2003) [6-8], Brummitt va Powell
(21992) [9]...

Phwong phdp nghién ciru déng vét néi

Thu thap vat mau dong vat ndi theo cac
phuong phap duoc st dung trong cac nghién
clru dong vat khéng xwong séng nudc ngot
cla cac tac gia Dang Ngoc Thanh (1974) [10],
Nguyén Xuan Quynh (1995) [11]. M3u déng
vat néi dugc thu bang lwdi chuyén dung. Viéc
gidm dinh mau dya vao tai liéu dinh loai cla
Pang Ngoc Thanh va céng su (1980) [12]; Idris
(1983) [13]...

Mau dinh lvgng dong vat ndi dwoc dém
bang budng dém Bogorov cai tién dudi kinh
hién vi, sau d6 tinh mat dd theo don vi: ca
thé/m3.

Phuwong phdp nghién citu déng vat ddy

Thu thap vat mau dong vat day theo cac
phuong phdp duwgc st dung trong cac nghién
clru dong vat khdng xwong sdng nwdc ngot cla

cac tac gia Pang Ngoc Thanh (1974) [10],
Nguyén Xuan Quynh (1995) [11], Nguyén Xuan
Quynh va cong sy (2004) [14]. MAu dong vat
ddy dugc dinh loai tai phong thi nghiém theo
tirng nhom taxon dua vao nhitng tai liéu dinh
loai chuyén nganh clia Pang Ngoc Thanh va
cong sy (1980) [12]; Nguyén Xuan Quynh
(2001) [15], Pang Ngoc Thanh va H6 Thanh Hai
(2012) [16]; Yeo va cOng sy (1999) [17]; Cai va
Shokita (2006) [18]; Cai va cong sw (2007) [19];
Klotz va cong sy (2007) [20]; Wowor va cong sy
(2004) [21]...

Mau dinh lwgng dong vat day dugc dém
tryc ti€p bang mat thuong hodc kinh 1up, sau
dd tinh mat do theo don vi: cd thé/m?.

2.2.4. Phwong phdp phdn tich th& béc AHP

Phuwong phap phéan tich th& bac AHP
(Analytic Hierarchy Process) la mot trong
nhitng phuong phép ra quyét dinh da diéu kién
(Multiple Criteria decision Making). AHP la m6t
phuong phap dinh lvgng, dung dé danh gia cac
phuwong an va chon mot phuong an théa man
cac tiéu chi cho trwdc [22].

Cac budc thuc hién phan tich AHP

Buwdc 1. Xay dung cau trdc th& bac cta bai
toan: Xac dinh muc tiéu (Goal), cac tiéu chi
danh gia (Criteria) va cac phuwong an lya chon
(Alternative)

Buwdc 2. Tinh todn trong s6 cla tirng tiéu chi
(criteria). Tinh todn quy trinh th i theo tong thé
yéu cadu m lan duoc gia tri Di theo céng thirc:

D, =Hmﬁ}”n
=

Trong do: n la bdc quy trinh danh gia.

Buwdc 3: Tién hanh x& Iy quy nap, dé tim ra
duoc cac trong s6 cua chi tiéu danh gia theo
cong thirc:

i=l
Trong dd: n la bac quy trinh ddnh gid.
Budc 4: Xac dinh gid tri ddc trwng cao nhat
cla quy trinh Amax theo cong thirc:
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1 1
A = jg{z%xu-‘j]x;

n;
Buwéc 5: Tinh toan chi tiéu kiém nghiém Cl:
Cl=(A_ —D/(n-1)

Trong dé: Cl cang nhdé thé hién qud trinh
kiém nghiém cang chinh xdc.
Budc 6: Tinh toan gia trj ty & CR:
CR =CI/RI
Trong d6: Rl la co sé binh qudn cua cdc chi
tiéu.

Bang 1. Biéu c6 sd Rl binh quan cha céc chi tiéu

S6 bac quy trinh 1 2 3

4 5 6 7 8 9

RI 0 0 0,52

0,89 1,12 1,26 1,36 1,41 1,45

Néu CR < 0,1 thi két qua phlu hop, danh gid
c6 do tin cay cao.

Téng hop danh giad cac tiéu chi vé mic do
suy thodi cta hé sinh thai theo cong thirc:

R
E=) 0P
i=l

Trong dé:

E: 13 k&t qua danh gid mirc dd suy thodi;

Q;: la trong s6 danh gia cda tiéu chi i;

Pi: 1a diém sd& danh gia cla tiéu chi i;

n: la s6 lwvgng tiéu chi danh gia.
2.2.5. Phwong phdp x ly sé liéu

Cacsd liéu duoc tinh toan, xt ly va dugc thé
hién qua bang biéu. S dung phian mém
Microsoft Office Excel® v.2010 cua hang
Microsoft® Corporation va Primer® v.6 cla hing
Primer - E™ Ltd, UK dé x(r ly s6 liéu véi di liéu
duogc chuyén d6i vé Log(X+1) [17].
3. KET QUA VA THAO LUAN
3.1. Xay dwng thang phan loai cac mirc do suy
thoai ao, dam nud'c ngot tai khu vurc nghién ciru

Trén co s& dinh nghia suy thodi dat ngap
nuwdc la qua trinh dién tich d4t ngap nudc, cau
tric va chirc nang bi suy thodi duédi tdc dong
cla cac hoat dong ty nhién va/hoac con nguoi,
két hop két qua tong quan tai liéu, dé xuat tiéu
chi dé danh gid phan loai mirc d6 suy thoai ao,
dam nudc ngot (dién tich 0,5 - 1 ha) tai khu vic

nghién ctru nhu sau:

Suy thodi méi trwong dét

Suy thodi méi trwdong dat dugc xem xét céc
chi tiéu phan tich As, Hg, Cr, hda chat bao vé
thyc vat phospho hitu co vai gid tri gidi han toi
da ham lvgng trong dat ao, dam chi yéu phuc
vu cho hoat déng ndng nghiép, nudi tréng thay
san, do d6 gia tri gidi han tdi da ham lugng
trong dat dugc xét theo Loai 1 trong QCVN
03:2023/BTNMT. M&i mot chi tiéu khdng vuot
qua gid tri toi da d6i vdi Loai 1 dugc danh gid 1
diém.

Suy thodi méi trvong nwoc

Tuwong ty nhu suy thodi méi trudrng dat, suy
thodi moi truong nudc dugc xem xét cac chi
tiéu phan tich pH, DO va cdc chi tiéu phan tich
trong phong thi nghiém gém BODs, COD, téng
carbon hitu co (TOC), téng chat ran lo ling
(TSS), téng phospho, téng Nito, coliform. Mdi
mot chi tiéu khéng vuot qud gia tri téi da doi
vé&i Mirc B trong QCVN 08:2023/BTNMT duoc
danh gid 0,5 diém.

M@t cn bang sinh thdi

Can bang sinh thai (Ecological balance) I3
trang thai én dinh trong mot hé sinh thai, noi
cac sinh vat va moi trwong ty nhién tuong tac
hai hoa véi nhau. Do d6, dé xuat danh gia diém
vé mat can bang sinh thai nhuw Bang 2.

Bang 2. Thang diém danh gia cho tiéu chi mat can bang sinh thai tai khu vwc nghién ctru

1T Tiéu chi Piém
1 C4u tric quan x3 va da dang sinh hoc (0,3525)
1.1 Thuc vat béc cao c6 mach (thdy sinh va ven bo) 1-5
1.2 Péng vat néi, déng vat ddy 1-5
2 Hién twgng phu duwdng va tdo nd hoa (0,3130) 1-5
3 Tich tu bun day hitu co (0,2043) 1-5
4 Hién tugng bat thudng vé hé sinh thai (0,1302) 1-5
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Theo phuong phdp AHP, n = 4, Amax=
4,2102. Chisé nhat quén: Cl=0,0800. CR = CI/RI
=0,0800/0,89=0,0899 (Chi sd Rl tratheo Bang 2).

Chisé CR =0,0899 < 0,1 thi phu hgp va danh
gia c6 do tin cay cao. Do d6, nghién clru cé thé
st dung trong s6 cac tiéu chi dé danh gia lya
chon cho tiéu chi mat can bang sinh thai tai khu
vic nghién ctru.

S6 diém vé can bang sinh thai = diém (diém
trung binh) cac tiéu chi * trong sé - mdc do
guan trong tirng tiéu chi.

Sy xuat hién cda sinh vat ngoai lai xam hai
va c6 nguy co xam hai

Theo Diéu 3, Luat Pa dang sinh hoc sé
20/2008/QH12 ngay 13/11/2008, loai ngoai lai

xam hai |3 loai ngoai lai 1an chi€ém noi sinh sdng
hodc gy hai déi véi cac loai sinh vat ban dia,
lam mat can bang sinh thai tai noi ching xuat
hién va phat trién. Chinh vi vy, viéc nhirng ao,
dam xuat hién céc loai ngoai lai xdm hai, s& gy
suy thodi hé sinh thai.

Tiéu chi xac dinh loai ngoai lai xam hai duoc
can ci theo Théng tw s6 35/2018/TT-BTNMT
ngay 28/12/2018 clGia BO Tai nguyén va MGi
trudng quy dinh tiéu chi xac dinh va ban hanh
danh muc loai ngoai lai xdm hai. Téng s6 ghi
nhan 6 loai ngoai lai xam hai va 1 loai ngoai lai
c6 nguy co xam hai. D& xuit danh gia diém vé
loai ngoai lai xdm hai, cé nguy co xam hai nhv
Bang 3.

Bang 3. Thang diém danh gia cho tiéu chi loai ngoai lai xam hai,
loai ngoai lai cé nguy co’ xam hai tai khu vurc nghién ctru

S6 loai

3

Khéng ghi nhan loai ngoai lai xam hai, c6 nguy co xam hai

Ghi nhan 1 loai ngoai lai xam hai, c6 nguy co xam hai

Ghi nhan 2 loai ngoai lai xam hai, cé nguy co xam hai

Ghi nhan 3 loai ngoai lai xam hai, cé nguy co xam hai

Ghi nhan 4 loai ngoai lai xam hai, cé nguy co xam hai

Ghi nhan tur 5 loai ngoai lai xam hai, c6 nguy co xam hai trd [én

olr|N|lw|a|uv]| o

Phén mdnh cua ao, dém va é nhiém rdc thai:

Mét s6 ao, dam khdo sat c6 hién twong phan
manh nhu d3p bd, ngdn ao, dam thanh nhiéu
ao, dam nho, chuyén d6i mot phan dién tich ao,
dam sang cdy lia 1 vu. Ao, dam khéng ghinhan
hién twong trén dugc dénh gid 1 diém.

Tuong tu nhu vay, mot s6 ao, dam khao sat
cd hién tugng xa rac thai sinh hoat, nong
nghiép. Mac du thdi diém hién tai, nhiéu rac
thai chwa phan hiy nén chua tac dong nhiéu
dén méi trwong nudc. Nhung vé 1au dai, viéc
phan hly rac thai gy 6 nhiém méi truong va
anh hudng dén cdnh quan khu viurc. Day ciing la
mot trong nhitng nguyén nhan gay suy thoai
ao, dam nudc ngot. Ao, dam khéng ghi nhan
hién twong trén dugc dénh gid 1 diém.

3.2. Két qua xac dinh trong s6 cha cac tiéu chi
theo phuwong phap AHP

Xac dinh muc tiéu (Goal): Xac dinh mirc do suy
thodi ao, dam nuwéc ngot (dién tich 0,5 - 1 ha).

Cac tiéu chi danh gia (Criteria): 5 tiéu chi da
duwoc xac dinh & trén (1) Suy thodi moi truong
dat (2) Suy thodi moi trwong nudce (3) Mat can
bang sinh thai (4) Sinh vat ngoai lai xam hai, c6
nguy co xam hai (5) Phan manh cta ao, dam va
6 nhiém rac thai.

Cac phuong an lua chon (Alternative): Cacvi
tri thu mau. Cu thé 1a 50 ao, dam nuéc ngot
dién tich 0,5 - 1 ha tai tinh Ninh Binh.

Can ck y ki€n chuyén gia so sanh, danh gia
murc d6 quan trong gilta cac tiéu chi theo tirng
cdp theo thang diém danh gid cua Saaty va
Vargas (2012) [23] nhw Bang 4.
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Bang 4. Can c danh gid mirc dd quan trong giira cac tiéu chi Ava B

Murc do Pinh nghia Giai thich

1 Quan trong bang nhau 2 yéu td A va B déng gép nhu nhau

Yéu t6 A dwogc chon lua,

3 uan trong cé s tréi hon mot it R PR , ,
Q one T i guan tdm hon yéu t6 B trong sy déng gop
5 Quan trong nhiéu hon Yéu t8 A déng gép nhiéu hon B
- R4t quan trong, Y&u t& A déng gép hon B rat nhiéu,
dé nhan thay su khac biét anh hwdng thé hién rd rang cho trudng hop cu thé
. o L s Su quan trong hon han & trén muc cé thé,
9 Cuc ky quan trong, lan at hoan toan 4 one

gan nhu triét tiéu

2,4,6,8 Mrc trung gian gitra cdc murc trén Can sy théa hién gitra hai mirc dd, nhan dinh

Ngudn: Saaty va Vargas (2012) [23].
Tl&r Bang 4, ta c6 ma tran so sanh 5 tiéu chi trén nhw Bang 5.

Bang 5. Ma tran so sanh cac cip tiéu chi

Suy thoai Suy thodi MAt can bang

Tiéu chi MTD MTN sinh thai SVXH ONRT
Suy thodi méi trudrng dat
1 1
(MTD) 0,3333 3 5
Suy thoai moi trwong nudce
1 1
(MTN) 0,3333 3 5
M4t can bang sinh thai 3 3 1 5 7
Sinh vat ngoai lai xam hai,
¢6 nguy co xam hai (SVXH) 0,3333 0,3333 0,2000 1 3
Phan manh ctia ao, dam
va 6 nhidm réc thai (ONRT) 0,2000 0,2000 0,1429 0,3333 1
Téng 5,5333 5,5333 2,0095 12,3333 21,0000

Chuan héa ma tran so sanh va tinh trong s6 nhuw Bang 6.

Bang 6. Chuan héa ma tran so sanh va tinh trong s6

Ticu chi Suy thodi  Suy thoai Mé’t. can blﬁ.ng SVXH ONRT TrgAr'1g
MTD MTN sinh thai sO
Suy thoai MTD 0,1807 0,1807 0,1659 0,2432 0,2381 0,2017
Suy thoai MTN 0,1807 0,1807 0,1659 0,2432 0,2381 0,2017
M4t can bang sinh thai 0,5422 0,5422 0,4976 0,4054 0,3333 0,4641
Sw xuat hién ctia SVXH 0,0602 0,0602 0,0995 0,0811 0,1429 0,0888
ONRT 0,0361 0,0361 0,0711 0,0270 0,0476 0,0436
Tinh ty s& nhat quén CR thé hién & Bang 7.
Bang 7. Tinh ty sd nhat quan CR
Suy Suy Mat Téng Trong Ty s6
Tiéu chi thodi thodi canbdng SVXH ONRT trong s6cac  nhatquan
MTP  MTN  sinh thai sé tiéu chi CR
Suy thoai MTD 0,2017 10,2017 0,1547 0,2664 0,2180 1,0426 0,2017 5,1681
Suy thoai MTN 0,2017 0,2017 0,1547 0,2664 0,2180 1,0426 0,2017 5,1681

M4t can bang sinh thdi  0,6052 0,6052 0,4641 0,4439 0,3052 2,4237 0,4641 5,2219

Sy xudt hién cta SVXH 0,0672 0,0672 0,0928 0,0888 0,1308 0,4469 0,0888 5,0335

ONRT 0,0403 0,0403 0,0663 0,0296 0,0436 0,2202 0,0436 5,0499
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Tinh gid tri riéng 1&n nhat cda ma tran so
sanh:

Amax= (5,1681 + 5,1681 + 5,2219 + 5,0335 +
5,0499)/5 = 5,1283

Chi s6 nhat quan:
Cl= (Amax - n)/(n-1) = (5,1283 - 5)/(5-1) = 0,0321

CR =CI/RI =0,0321/1,12 = 0,0286 (Chi sé RI
tra theo Bang 1).

Chis6 CR=0,0286 < 0,1 thi phu hgp va danh
gid c6 dd tin cdy cao. Do d6, nghién clru cé thé
str dung trong s6 cdac tiéu chi dé danh gia lua
chon (Bang 8).

Bang 8. Trong s6 cac tiéu chi vé danh gia mirc dd suy thoai hé sinh thai ao,
dam nudc ngot khu vure nghién ciru

Tiéu chi Trong s6 céac tiéu chi (Qj) Xép hang
Suy thodi MTD 0,4641 1
Suy thoai MTN 0,2017 2
M4t can bang sinh thai 0,2017 2
Sy xuat hién cda SVXH 0,0888 4
ONRT 0,0436 5

K&t qua tinh todn theo phwong AHP cho thay
tiéu chi mat can bang sinh thai cé trong s6 cao
nhat 0,4641. K&t qua nay phan dnh dung vai tro
nén tang cla tinh toan ven sinh thai (ecological
integrity). Viéc gilt trong s6 cao nhat cho tiéu
chi nay hoan toan hop ly, b&i moi biéu hién suy
gidm chat luvgng nudc, dat, phan rad bun ddy,
hodc xuat hién dich bénh déu bat ngudn tir mat
can bang chirc ndng hé sinh thai.

3.3. Panh gia hién trang ao, dam nuédc ngot
(dién tich 0,5 - 1 ha) tai khu vuc nghién ctru

Can crvao bo tiéu chitrén, trong sé da dugc
tinh toan, téng diém vé danh gid mic d6 suy
thodi hé sinh thai cda cac ao, dam duwoc tinh
theo cong thirc:

E=Y0F
i=l

Trong do:

E: 1a két qua danh gi3;

Q;: la trong s6 dénh gia cda tiéu chi i doi vai
suy thodi hé sinh thai;

Pi: 13 diém s danh gia cua tiéu chi i;

N: |3 s6 luvgng tiéu chi dénh gia (n=5).

K&t quad danh gia mirc do suy thodi cac ao,
dam nudc ngot tinh Ninh Binh cho th3y phan
I&n cac ao, dam khu vue nghién ciru déu dang
bi suy thoai & cac mirc do khac nhau, véi 46/50
ao, dam bj suy thodi. Cu thé suy thodinhe 13 18
ao, dam; suy thodi trung binh 13 15 ao, dam; suy
thodi nghiém trong 1a 10 ao, dam va suy thodi

cuc ky nghiém trong |a 3 ao, dam. Mc dd suy
thodi clia ao, dam 1a mot trong cac dit liéu co
s& dau vao dé danh gia tiém ndng s dung va
dé xuat gidi phdp st dung hop ly ao, dam nudc
ngot bi suy thodi (dién tich 0,5 - 1 ha) tai khu
virc nghién clru. Cu thé:

Da8i véi cac ao, dam khdng bi suy thodi: Hé
sinh thai ao, dam nudc ngot 6n dinh vé ciu truc
va chirc nang, chirc ndng sinh thai tét, cé thé
phat trién va s dung hop Iy.

Dai v&i ao, dam bi suy thodi nhe: Chirc nang
dat ngap nuéc gidm, tinh én dinh vé mat cau
trac giam. Do d96, can tao diéu kién thich hop dé
ao, dam dan phuc hodi nhw ngdt ngudn thai, dan
nuéc sach pha lodng 6 nhiém va cé thé sir dung
& murc d6 vira phai trong diéu kién thich hop.

D6i véi ao, dam bi suy thodi trung binh: Hé
sinh thai ao, dam bi tdn hai & mét mc dd nao
dé va kha nang phuc héi trwdc nhitng xdo tron
bén ngoai giam dan. Do d6 can ap dung céc giai
phdp phuc hdi nhu ngdt ngudn thai, dan nudc
sach pha lodng va dp dung cac phwong phap xt
ly nwdc ao, dam trude khi dua vao st dung.

Doi véi ao, dam bi suy thoai nghiém trong:
Hé sinh thai ao, dam d3 kho cé thé ty phuc héi,
can ap dung cac bién phap ky thuit sinh thai va
céc bién phap khac dé thuc day qua trinh phuc
héi dan dan cda hé sinh thai ao, dam truwdc khi
divao str dung.
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Dai v&i ao, dam bi suy thodi cwc ky nghiém
trong: Sy suy thodi ao, dam nghiém trong, hé
sinh thai bi pha hoai nghiém trong, méi trwong
bi suy thodi, mat chirc ndng sinh thai, kho co
thé khéi phuc lai dién mao va chirc nang sinh

thai ban dau. Péi véi ao, dam nay can ap dung
cac bién phap ky thuat dac thu, tham chitao lap
mot hé sinh thai nhan tao hoan toan méi (nao
vét, xr ly & nhiém nuwdc triet dé) truwdce khi st
dung trong ndng nghiép, nudi trong thuy san.

Bang 9. Phan loai mirc do suy thodi ao, dam nwéc ngot tai tinh Ninh Binh

Tong diémE

Mirc do
suy thoai

Dic diém suy thoai

3,5<E<4,567

Khong bi
suy thoai

Hé sinh thai ao, dam nuwdc ngot 6n dinh vé ciu tric va
chirc ndng, chirc nang sinh thai t6t, c6 thé phat trién va st
dung hop ly.

3,1<E<3,5

Suy thoai
nhe

Dién tich dat ngdp nudc ao, dam co thé bi thu hep, thuc
vat khéng sinh trwdng, phat trién tét, chirc nang dat ngap
nudc giam, tinh 6n dinh vé mat ciu trac giam. Trong diéu
kién thich hop, ao, dam s& dan phuc hdi, cé thé phat trién
va str dung & mirc d6 vira phai.

2,9<E<3,1

Suy thoai
trung binh

Dién tich dat ngdp nudc ao, dam cé thé da bj thu hep hay
phan manh dang ké va tac déng cua hoat déng cla con
nguwoi da tang |én. Hé sinh thai ao, dam bj tén hai &@ mot
muc d6 nao doé va kha ning phuc hdi trwdc nhitng xdo
trén bén ngoai gidam dan. Sinh vat ngoai lai cé thé xuat
hién va budc dau xam chiém maéi trudng séng cla cac loai
ban dia cla hé sinh thai.

25<E<29

Suy thoai
nghiém trong

Hé sinh théi ao, dam d3 khé cd thé ty phuc hoi, can phai
dau tu rat nhiéu tién, thong qua cac bién phap ky thuat
sinh thdi va cac bién phap khac dé thic day qua trinh phuc
hoi dan dan cda hé sinh thdi ao, dam. Sinh vat ngoai lai c6
thé xuat hién va d3 xam chiém, tac dong tiéu cuc dén cac
loai ban dia cta hé sinh thai.

0,0<E<25

Suy thoai cuc ky
nghiém trong

Su suy thodi ao, ddm nghiém trong, mdi trudng bi suy
thodi, mat chirc ndng sinh thai, khé cé thé khdi phuc lai

dién mao va chirc nang sinh thdi ban dau.

4. KET LUAN

Nghién ctru d3 dé xuit dwoc bd tiéu chi
déanh gida mlrc d6 suy thodi clia hé sinh thai ao,
dam nudc ngot quy md nhé (0,5 - 1 ha) trén dia
ban tinh Ninh Binh, déng thoi xac dinh duwgc
trong s6 cla céc tiéu chi théng qua phuong
phap phan tich thi bac (AHP) v&i d6 tin cay cao
(CR =0,0286 < 0,1). K&t qua cho thay tiéu chi
mat can bang sinh thai cé mirc dd quan trong
I&n nhat, phan dnh vai tro then chét cta thanh
phan sinh hoc trong viéc duy tri ciu tric va
chirc ndng sinh thai cha ao, dam. Bon nhom
tiéu chi con lai, gébm suy thodi moi trwdng dat,
nuwdc; sy xuat hién cda sinh vat ngoai lai xdm
hai va c6 nguy co xam hai; phan manh cla ao,

dam va 6 nhiém rac thai, theo thi tu mic d6
quan trong, cé mai lién hé chat ché va cung gép
phan vao xu thé suy thodi chung.

K&t qua danh gid cho thay phan 1én céc ao,
dam khu viec nghién clru déu dang bi suy thodi
v&i cac mirc khac nhau, véi 46/50 ao, dam bi
suy thodi. Cu thé suy thodi nhe 1a 18 ao, dam;
suy thodi trung binh 1a 15 ao, dam; suy thodi
nghiém trong la 10 ao, dam va suy thoai cuc ky
nghiém trong la 3 ao, dam. Diéu nay phan anh
sirc ép ngay cang tang tir nwdc thai, rac thai
sinh hoat, san xuat néng nghiép, sinh vat ngoai
lai xdm hai va céc hoat déng sinh ké cta con
ngudi lén hé sinh thai ao, dam.

Bo tiéu chi va mirc d6 suy thodi dugc xac
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dinh la co s& khoa hoc quan trong cho cong tac
quan ly tai nguyén, dé xuat bién phap phuc hoi
va dinh huwdng khai thiac bén virng hé théng ao,
dam, gép phan phat trién kinh té hiéu qua cho
tinh Ninh Binh trong thoi gian tai.

Loi cam on

Nghién clru nay nhan dugc sy tai tro kinh
phi tlr dé tai: "Nghién ciru phuc hdi hé sinh thdi
thidy vire nwdce ngot (ao, dam) bj suy thodi nhém
st dung hop ly cho phdt trién bén vitng kinh té
quy mé nhd tinh Ninh Binh", s6 hgp déng 20/DT
- KHCN 2024 do Vién Sinh thai va Bao vé cong
trinh la co quan chd tri. Nhom tac gia xin tran
trong cdm on sy ho trg quy bau nay.
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