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NUOC NHAT TANG CHUA NUOC PLEISTOCEN
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Tém tit
Viing Nam Pinh cé thdu kinh nuée nhat TCN Pleistocen phdin bé phia Péng,
Dong Nam tinh thugc dia ban cac huyén: Hai Hau, Nghia Hung, mot phcfn Y Yén, T ruec
Ninh, Nam Truc va Giao Thuy, voi dién tich phan bé 761 km?. Thau kinh nuée nhat
cung cdp chit yéu e sinh hoat dn uong cho nguoi dan khu viee véi luu leong trung
binh 97.989 m*/ngay. Hién nay, cing voi sw phdt trién kinh té xa héi nhu cau khai théac
sir dung mede dudi dat trong khu viee gia ting, di kém voi dé 1o kha ndng suy thodi can
kiét va xam nhdp man. Bai bdo nay ddnh gid mikc tinh bén viing ciia khai thdc doi voi
tang chira nude Pleistocen dya trén 6 tiéu chi: Tai nguyén mede dudi dat cé thé phuc
hoi/dau nguoi (I | goi tat la Chi s6 tong lwong nuée dwdi dat trén dau nguwoi); Tong
lwong khai théc tai nguyén nuwée dudi dat/lwong cung cdp cho nuwée dudi dat (1, goi
tit la Chi s6 sir dung miede dudi dat so véi lwong bé cdp); Tong heong khai thic tai
nguyén nudc dudi ddt/tong tai nguyén nude dudi ddt cd kha ndng khai thac (1, goi tit
la Chi s6 sir dung nuée dudi dat so véi tiem nang); Tong lwong nuwée nude dwdi dit
cho sinh hoat/téng lwong sinh hoat (1, goi tdt Ie Chi s6 nuweée cho sinh hoat); Chi s6 can
kiét nuée dudi dat (I,); Chi sé kha néng ton thuong nudc dudi dat (1.). Két qua nghién
cvu da xac dinh dwoc trit lwong khai thac nuoc duoi ddt cho toan vung la 410.398m’/
ngay. Tir cdc chi s6 tinh todn da xdc dinh dwoc 7/10 vimg theo ranh giéi hanh chinh
la viing khai thdc khong bén viing gom: Vu Ban, Nghia Hung, Nam Truc, Triee Ninh,
Xudn Truong, Giao Thity, Hai Hau. Tir két qud nay, ban do danh gia tinh bén viing
trong khai thac dwoc thanh ldp phuc vu cong tdc quan Iy, cdp phép va dinh hudng khai
théc nuée dudi dat.
Tir khoa: Khai thac bén viing; Nude dudi dat; Thau kinh nude nhat; Pleistocen;
Nam Dinh.
Abstract

Sustainable exploitation of fresh groundwater lenses of the pleistocene aquifer in
Nam Dinh province, Vietnam

Fresh groundwater lenses of the pleistocene aquifer in Nam Dinh province are
mainly found in the East, Southeast districts of the province (e.g. Hai Hau, Nghia
Hung, a part of Y Yen, Truc Ninh, Nam Truc and Giao Thuy) with the total area of 761
km?. The fresh groundwater lens provides drinking water for people in the area with an
average flow of 97.989 m*/day. Recently, along with the socio-economic development,
the demand for groundwater exploitation in the area has increased, leading to the
possibility of groundwater depletion and saltwater intrusion. This study assesses
the sustainable exploitation of groundwater in the pleistocene aquifer based on 6
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criteria, including recoverable groundwater resources per capita (I1); total amount
of groundwater resources exploitation/quantity of supplied resources for groundwater
(12); total amount of groundwater resources exploitation/total amount of groundwater
resources (13); Total amount of groundwater for domestic use/total amount of water for
domestic use (14); groundwater depletion index (I5); and groundwater vulnerability
index (16). The results showed that the groundwater exploitation reserve for the whole
region is 410.398 m*/day. The calculated indicators indicated that 7/10 areas (according
to administrative boundaries of Vu Ban, Nghia Hung, Nam Truc, Truc Ninh, Xuan
Truong, Giao Thuy, and Hai Hau) are unsustainable exploitation areas. From studied
results, a map for sustainable exploitation of groundwater was established in order
to support the management, licensing and orientation of groundwater exploitation in

Nam Dinh province.

Keywords: Sustainable exploitation; Groundwater; Fresh groundwater lens;

Pleistocene; Nam Dinh.
1. Gioi thiéu chung

Tinh bén viing trong khai thac nudc
duéi dat (NDP) 1a luong nudce khai thac
lén ludén dam bao nho hon hodc bing
luong nudc bo cdp tu nhién cho téng
chira nudc [22] va nguoc lai 1a bi khai
thac qua muc thi 1a khai thac khong bén
vitng. Khai thac bén viing 1a ngudng khai
thac nho hon hoac b%mg luong bod cap tu
nhién; con khai thac an toan la ngudng
khai thac c¢6 thé 16n hon lugng bo cép tu
nhién nhung van didm bao chua gy ra
cac tac dong tiéu cuc dang ké dén moi
truong [21] hay tuy thudc vao quy dinh
cu thé ciia mdi qudc gia hay ving mién
[19]. Nam 2007, UNESCO - IAEA - TAH
d3 dua ra 10 chi s6 danh gia mac d6 bén
vitng NDD [2] va cic chi s6 ndy c6 thé
két hop thanh bd chi s6 dé danh gia tinh
bén vimg cia tai nguyén NDP, nhim
cung cép nhiing thong tin cho muc tiéu
1ap ké hoach va quan 1y tai nguyén dudi
dat. Pay 1a mot huéng nghién ciru méi vé
tai nguyén NDB nham hd trg cho cong téc
quén 1y va khai thac bén viing tai nguyén
NDD. Viéc lya chon va ap dung nhiing
chi s6 phu hop véi ving nghién ciru, rdi

nhan rong 1a phuong phap it ton kém va
mang lai hiéu qua cao.

Tai Viét Nam, cac nghién ctru vé khai
thac bén viing ciing dugc thuc hién tir kha
som vGi cac nghién ciu vé tiém ning
NDBD. Nam 2005, trong bio céo tong két
dé tai nghién ctru khoa hoc doc lap cap
Nha nudc “Pdnh gid tinh bén vimmg ciia
viéc khai thac swr dung tai nguyén nuoc
ngam lanh thé Viét Nam. Dinh huwéng
khai thac, swr dung hop ly va bao vé nuoc
ngam dén nam 2020” [10] do Bui Hoc
lam chu nhiém, céc tac gid da phan vung
dinh hudng khai thac NDD theo tiéu chi
co ban. Dé tai cling dua ra tinh bén vimng
ctia viéc khai thic sir dung nudc ngam
dugce thé hién qua cac khia canh cua tinh
bén ving: bén vimg vé tai nguyén moi
truong, bén vimg vé ky thuat, bén viing
vé tai chinh, bén viing vé x4 hoi, bén viing
vé kinh té va bén viing vé thé ché, quan
ly. Céc dé tai, bao cao khac ciing dé cap
dén cac tiéu chi phan ving khai thac bén
viing nhu Nguyén Van Lam (2011) thuc
hién & Ha No6i [9], Poan Van Céanh (2015)
thuc hién ¢ dong bang Béic Bo va dong
bang Nam B [4].
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Nam Dinh 1a mét tinh ven bién d@)ng
bang Bic Bo véi ngudn tai nguyén NDD
nhat twong d6i han ché. Véi téc do phat
trién kinh t& x4 hoi nhanh chéng, ap luc
1én ngudn tai nguyén NDD ngay cang
gia tang. Nhiing thay d6i manh vé co
cdu kinh té, gia tang phat trién cic nganh
cong nghiép - dich vu, cac d6i mdi trong
chinh sach quan ly dat dai, sy hinh thanh
cac khu, cum cong nghiép sé lam thay
d6i manh mé& co céu trong nhu ciu khai
thac, su dung nudc, ké ca vé chat luong
va sb luong. Néu khong c6 nhitng giai
phap diéu hoa, phan b va bao vé ngudn
NDPD dam bao hai hoa loi ich gitta cac d6i
tuong, cac nganh st dung nudc thi viéc
khai thac, st dung NDD s¢ khong bao
dam hiéu qua tong hop vé kinh té - xa hoi
va moi truong.

2. Tong quan khu vue nghién ciru

2.1. Pdc diém tw nhién ving
nghién curu

Ving nghién ctru nam phia Nam
thudc dong bang Béic B, trong ddi bang
phing, chu yéu 1a ddng bang thip triing
va dong bang ven bién. Khu vuc phia Tay
Bic tap trung s it doi ndi thap. Khi hau
nhiét d6i gié miia néng 4m, mot nam chia
2 mua kho va mua ro rét. Mua mua kéo
dai tir thang 5 dén thang 10, thuong xuyén
c6 gio mua Pong Nam va mua rao, thinh
thoang c6 bao. Mua kho kéo dai tir thang
11 dén thang 4 ndm sau, trong mua nay c6
gié mua Pong Bic kém theo muwa phun,
nhiét d6 xudng thap.

Vung nghién ctru c6 mang ludi song
ngdi phét trién khd day dic, cang ra bién
song ngodi phat trién cang nhiéu. Chay qua
viing nghién ctru ¢ cic song: song Hong,
song Ddy, song Pao va song Ninh Co.

Nhin chung ché do dao dong muc nudc
trén cdc song nay phu thudc vao lugng
mua va ché do thuy triéu.

2.2. Pic diém dia chit thuy vin
vung nghién ciru

Dic diém dia chat thuy vin tai day
dugc nghién cuu tir kha sém véi cac cong
trinh cia E. Saurin [13] vé& ving triing
Ha No¢i, J. Fromaget (1939 - 1952) [20],
A.E. Dovjicov [18], Hoang Ngoc Ky [8],
Cao Son Xuyén [17], D6 Trong Su [14],
Vii Nhat Thang [16], Nguyén Van D6 [6],
Poan Van Cénh [3, 4], Pang Dinh Phuc
[12], Vii Binh Hung [15], Nguyén Vin
Pan [5], Pham Quy Nhan [11],...va nhiéu
tac gia khac. Co ban diéu kién dia chat thuy
van khu vuc nghién ctru da lam sang to.

Pic diém dia chat thuy van ving
nghién ctru dugc chia thanh céc tang chira
nudc va céac 16p cach nude nhu sau:

- Tang chtra nu6e Holocen trén (gh,)
1a tang chira nudc thir nhat ké tir mat dat
phan b rong khép trong viing tir Tay sang
Dong. Thanh phan thach hoc 1a cat, cat sét,
s€t, cat bot sét va cac di tich dong thuc vat
mau xam, xam den ciu tao mém bé. Nudc
duoc ton tai va van dong dudi dang nudc 16
héng. Chiéu day ting chira nudc bién doi
tir 2 - 28 m, it khi gdp chiéu day 16n hon,
trung binh 1a 13,3 m. P§ sdu muc nudc
tinh trong khoang 2 - 5 m dudi mat dat,
dong thai bién dong manh theo mua. Murc
d6 chira nude cua ting & mic d6 ngheéo
dén trung binh. Tang phan 16n bi man.

- Tang chtra nuéc Holocen dudi (gh,)
phan bd rong khap ving, khong 16 trén
mat. Tang chira nudc bao gdm cac tram
tich song bién, bién dam lay va tram tich
bién thudc hé tang Hai Hung dudi. Thanh
phan thach hoc chu yéu 1a cat hat min, cét
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bot sét, sét bot 1an cat va cac thau kinh
sét xen kep trong ting. Tang chira nudc
nay c6 chiéu day kha 6n dinh va thuong
bién ddi trong khoang 1,3 - 27,5m, trung
binh dat khoang 12,25 m. P§ sau muc
nudc trong khoang 0,5 - 3,4 m dudi mat
dat, dong thai bién dong manh theo mua.
Tang c6 kha ning chira nudc twong doi
t6t nhung chat lwgng kém, hau hét bi man.

- Tang chta nudc Pleistocen (qp)
phan b6 rong khip ving, khong 16 trén
mat va thanh phan chii yéu 13 trim tich
song hé tang Vinh Phuc va Lé Chi. Thanh
phan thach hoc chu yéu 1a cat san soi
thach anh c6 1n it cudi da khoang, phan
phia trén va phan duéi 1a cac tap hat min
cat, bot sét xen kep hodc dang thau kinh.
Chiéu day téng cong tang chira nude bién
d6i tir 10 m dén 78 m, chiéu day trung
binh toan tang chtra nuéec 1a 45,07 m.
Muc nudc ap luc trong tang kha cao, chi
khoang 0 - 2,5 m dudi mat dét, va mot sb
noi cao hon mit dat, dong thai it bi anh
huong boi mua. Muc do chira nude cua
tang kha giau. Trong tang ton tai ranh gidi
man nhat kha rd rang. Chét luong nude &
ving nhat kha tét.

- Nudc khe niat TCN Pliocen () bao
gdm toan bd cic tram tich hé tang Vinh
Bao (N,vb). Phan bd rong trong ving,
khong 16 trén mat, bi cac tram tich tré phu
kin. Thanh phan thach hoc gdom cét két hat
nho dén trung 1an san séi cac 16p bot két,
sét két. Nudc dugce ton tai trong ting nay
dudi dang khe nut. Chidu day bién d6i
tir 35 - 85 m, trung binh 65,66 m. Chiéu
sau muc nudc kha nong, tr 0,6 m - 1,2
m. Tang chira nude 1a dugc xép vao giau
nuée. Nude phan 16n 1a nhat, nhung mtrc
d6 nghién ctru han ché. Pong thai NDD
kha 6n dinh trong nam.

Nghién ciru

- Nude khe nut - karst TCN Triat
gitra (t,), bao gdm toan bd cac tram tich
da voi hé Triat thong gitra, h¢ tang Dong
Giao phan bd phia Tdy Nam ving nghién
ctru. Thanh phan thach hoc chu yéu 1a d4
vOi mau xam, xam den, phdt héng, ciu
tao phan 16p day dén dang khdi, nudc
duoc van dong va ton tai dudi dang khe
nit karst. Chidu day tong cong khoang
720, chiéu day chira nude khoang 100 m.
Muc nudc twong ddi nong, cach mat dat
0,2m. Pong thai nudc dudi dit chy yéu
theo mua. Kha nang chira nudc tét.

3. Cac phwong phap nghién ciru

3.1. Phwong phdp tong hop, phin
tich va thong ké sé liéu, tai ligu

Thu thép, hé thdng hoa, xir 1y, phan
tich danh gia cac nguén sb liéu tu lidu tur
cac dé an, dy an, dé tai nghién ctru khoa
hoc, cong nghé di co tir trude. Thong ké
cac tai liu va xac dinh cac quy luat tu
nhién. Dac biét cac tai liéu vé quan trc
khi tuong, thuy van, hai van do do man
cho khu vuc Nam Dinh tor nam 2005
dén 2019,

3.2. Phwong phdp diéu tra khdo sdt
thuc dia

Cac dot diéu tra khao sat thuc dia
duoc tién hanh véi viée khao sat do dac
truc tiép tai hién truong cac giéng khoan
voi cac thong s6 muc nude, luu lugng
khai thac va chét lugng nudc da duogc
thuc hién theo mua. Cac thong tin nay
duoc sir dung 1am dau vao tinh téng lugng
khai thac nudc dudi dat. Trén co s tong
hop két qua diéu tra cic quy mo cho thay
céc ddi tuong khai thac NDD trén dia ban
tinh ciing gdm 3 loai hinh khai thac chinh:
nhém céac don vi cdp nudc khai thac tip
trung quy md 16n; nhém cac to chirc san
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xuat, dich vu khong cép nudc khai thac
quy mo6 16n va quy md nhd; nhom cac hg
gia dinh khai thac quy mé nho.

3.3. Phwong phap danh gia tinh
ton thwong

Déi véi dia ban tinh Nam Dinh, téng
chtra nu6e qp nam kha sau va duoc bao
vé tot do céc 16p cach nudc, thAm nudc
yéu va TCN gh c6 chiéu day 16n. Hé sb
tham ciia cac 16p cach nude va thim nude
yéu nho. Chinh vi vy, tinh t6n thuong
do khai thac NDD 16n nhit ¢ day 1a van
dé xam nhap man. Khoang cach hay dién
tich phan bd gilra nudc man, nudc nhat va
cac cong trinh khai thac nudc nhat va ty
1€ phan bd nude nhat va nuée min trong
TCN qp s& quyét dinh mirc d6 t6n thuong
cua vung.

Trong nghién ctu st dung phuong
phép do siu truong chuyén (Transient
Electromagnetic Soundings - TEM) cho
phép x4c dinh sy bién doi cuia gia tri dién tro
suat cua khung dat da, qua dé cho phép xéac
dinh cac di thuong cua dat da khao sat doi
véi cac 16p man nhat khac nhau theo chiéu
sau. Phuong phap nay cho phép xac dinh
dién trd xudt cua cc 16p dit da nim bén

dudi 16p nude man véi do chinh xac cao.

Két qua cua phuong phap do sau dién
dugc xay dung thanh cac mat cit sau:

- Mit cat dang 6m dién tré sudt biéu
kién: Puoc xay dung tu s6 lidu do thuc
té, cho phép ta quan sat duogc sy bién doi
dién tro suat biéu kién theo chiéu sau va
theo chiéu tuyén do trén tuyén.

- Mat cit dang 6m mo hinh dién tro
sudt: La mat cat duoc xay dung tr cac )
liéu dién tré suat duge xu ly tinh toan tur
phan mém chuyén dung, trén mat cét cho
ta biét dugc sy phan 16p cua cac 16p dién
trd, cho biét duoc su bién d6i cua dién tré
suét theo chiéu sdu va theo tuyén do.

3.4. Phwong phap tinh todn tri¢
lwong nwéc dwdi dit bang mé hinh sé.

Mo hinh sb trong ving nghién ctru
duoc xay dung dua trén céc tai liéu thu
thap, diéu tra, khao sat. Dién tich 1ap mo
hinh 1a 1584 km? chia thanh 109 hang va
209 cot, kich thudc 6 ludi 1a 500 x 500 m.
Céc dir liéu bé mit dia hinh, ciu tric dia
chat thuy van, diéu kién bién mo hinh vé
muc nudc, phan bd man nhat dugc thiét
1ap dua trén két qua diéu tra khao sat.
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Hinh 1: Di ligu bé mdt dia hinh Nam Pinh
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HAI DUONG
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Hinh 2: Céu triic dia chét thuy vin khu viee trong dé cé viing Nam Dinh

3.5. Phuwong phdp ddnh gid tinh bén
vitng

Dé d4nh gia tinh bén vimng khai thac
NDBD str dung 6 tiéu chi:

Chi s6 1 (I): Tai nguyén NDD c6 thé
phuc hoi/dau ngueoi (goi tit la Chi s6 tong
lirong NDP trén dau nguoi);

Chi 56 2 (I,): Tong luong khai thic
tai nguyén NDD/heong cung cdp cho
NDP (goi tit la Chi s6 sir dung NDP so
Vé6i lwong bé cdp);

Chi s6 3 (I,): Tong luong khai thic
tai nguyén NDD/tong tai nguyén NDP ¢é
kha néng khai thac (goi tat la Chi sé sir
dung NDP so véi tiém ning);

4. Két qua va thio luin

Chi 56 4 (1): Téng hrong nuwée NDD
cho sinh hoat/tong lvong sinh hoat (goi
tét la Chi $6 nuée cho sinh hoat);

Chi 56 5 (1,): Chi 56 can ki¢t NDD;

Chi 56 6 (1): Chi 0 kha ndng ton
thwong NDD;

Pén nay, UNESCO da duc két
duoc khoang 100 chi sé c¢6 lién quan
dén NDPD. Nhin chung, cic chi sb nay
déu cung cép thong tin vé sé luong, chit
lugng NDD (hién trang va xu hudng),
xa hoi (nhitng vin dé& anh huéng, khai
thac va st dung NDP), kinh té (cic yéu
cau vé khai thac, bao vé va xtr Iy NDD)
va moi truong (dé bi ton thuong, can
kiét, 6 nhiém nguén NDD).

4.1. Chiso I 1 tong lwong NDD trén diu nguwoi

Chi s6 I, dugc xac dinh dya trén dién tich, dan sb va trir lugng dong cua téng

chtra nudec.

Bing 1. Dién tich va din sé ciia cdc huyén va thanh pho trén dia ban tinh Nam

STT Huyén/Thanh phd Dién tich (km?) Dan s (ngwdi)
1. |Tong so 1668,56 1780865
2. | Thanh pho Nam Dinh 46,41 236356
3. |Huyén My Loc 74,49 72533
4. |Huyén Vu Ban 152,81 130897
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STT Huyén/Thanh phd Dién tich (km?) Dién s6 (ngudi)
5. |HuyénY Yén 246,12 229067
6. Huyén Nghia Hung 258,89 175833
7. Huyén Nam Tryc 163,89 183290
8. Huyén Truc Ninh 143,95 172603
9. Huyén Xuéan Truong 116,09 149519
10.  |Huyén Giao Thuy 237,76 167796
11.  |Huyén Hai Hau 228,14 262971
Cuc Théng ké tinh Nam Dinh nam, 2019
Bing 2. Két qua tinh todn modun dong ngam cho tirng khu vuc
n \ P Dién tich Mtb Lugng nudc c6 the hoi phuc
STT |  Huyén/Thanh phé oy | sk | g Lingiy) P
1 | Thanh ph6 Nam Dinh 46,41 1.5 6014736
2 |Huyén My Loc 74,49 1.5 9913104
3 |Huyén Vu Ban 152,81 1.5 19804176
4 |HuyénY Yén 246,12 1.5 31897152
5 |Huyén Nghia Hung 258,89 1.5 33552144
6  |Huyén Nam Truc 163,89 1.5 21240144
7 |Huyén Truc Ninh 143,95 1.5 18655920
8 |Huyén Xuan Truong 116,09 1.5 15045264
9  |Huyén Giao Thuy 237,76 1.5 30813696
10 | Huyén Hai Hau 228,14 1.5 29566944
Tong 1668,56 1.5 216245376
!"ﬁ»‘an i ,,u i
g L
Bién Dong {
i i chl 55 heo thinh phid,
TiakHds A | e h“;im.'
B sinvine
P xém b ving
Bl soone bénvone
ERALEE 1K 1:400,000 ] |
Hinh 3: Bin dé chi so I . tong lwong nwéc dwdi dit trén dau nguwoi
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Cach tinh chi s0 1 :

Tong lugng NDD ¢ tl}é hdi phuc
Tong dan so

Thang dénh gid chi s bén viing
NDD nay theo danh gia cuia UNESCO:
Thép (it cang thing): >1.000 I/ngay/

nguoi.

Nghién ciru

Cao (cang thing cao): <500 l/ngay/
nguoi.

4.2. Chi 56 2 (I): Tong lugng khai
thdc tai nguyén NDD/lwong cung cip
cho NDD (ggi tat la Chi so sir dung NDD
so véi lwong bo cip)

Céch tinh chi s6 L:

Tdong lugng NDD thodt ra ngoai h¢ thong

R - x100
Trung binh: 500 - 1.000 I/ngay/nguoi. Lugng bo cép hang nam
Bing 3. Két qud xdc dinh Chi so siv dung NDD so véi lwong bé cip
Tong lwgng NDD thoat | Lwong bo |  Chi so sir dung
TT| Huyén/Thanh phd |ra ngoai hé thong NDP| cip (m* | NDD so véilwgng | Panh gia
(m*/ngay) ngay) bo cp (%)
1 | Thanh pho Nam Pinh 2157 6014 35.86 Thap
2 |Huyén My Loc 7899 9913 79.68 Thép
3 |Huyén Vu Bin 41817 19804 211.15 Cao
4 |Huyén Y Yeén 24843 31897 77.88 Thap
5 |Huyén Nghia Hung 31622 33552 94.24 Trung binh
6 |Huyén Nam Truc 35637 21240 167.78 Cao
7 |Huyén Truc Ninh 34200 18656 183.31 Cao
8 |Huyén Xuan Truong 27943 15045 185.72 Cao
9 |Huyén Giao Thuy 50223 30814 162.98 Cao
10 | Huyén Hai Hau 30962 29567 104.71 Cao
Tong 287303 216245 132.85 Cao
e |
Eyros i
T Smnt
dl [ ¥
i Bién Ding E
Hi B =
B s v vime H
B ooos vl s
e — 12 1:400,000 . . ‘
Hinh 4: Bin dé chi sé I , sir dung nwoc dudi dit so vdi bo cdp
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Nghién cuu

Thang danh gi4 chi s6 nay nhu sau: Céch tinh chi s6 IR
- Thap: < 90% (Bén vimng). __ Tong lugng khai thic NDD 100
. Tong tai nguyén NDD c6 thé khai thac
- Trung binh: 90 - 100% (Ben vimg Thang danh gi4 chi sé nay nhu sau:
trung binh). ‘ - Thap: < 25% (Bén viing).
- Cao: > 100% (Khong bén vimg). Trung binh: 25 - 40% (Bén viing
4.3. Chi 56 stv dung NDP so véi tiem  trung binh).
néng (I Cao: > 40% (Khong bén vimg).

@ . -+
Thai Binh

s
-
=
=)
£ =
=
El

Bién Dﬁqg

G trj chi s theo thanh pho,
20 |uyén
Dinh gid

- Ben vimg
- Kém bén vimg
- Khéug bén ving

0 oa 5/ | r 18 HKinm:r'ers 1'400'000

T T T
annan ann Avnn anann sanann ey Py sanann Annain

Thauh Haa | -

Hinh 5: Ban dé chi sé 1 . s dung NDD so voi tiem ning
4.4. Chisé 4 (I ) T ong lwong nwéc NDP cho sinh hoat/tong lwong sinh hoat
(goi tat la Chi s6 nwdc cho sinh hoat)
Cach tinh chi s6 I;

Téng luong NDD khai thac cho sinh hoat
Téng lugng nude cho sinh hoat

x100

Thang danh gi4 cho chi s6 nay nhu sau:
- Thap: < 25%.

- Trung binh: 25 - 50%.

- Cao: = 50%.
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Nghién ciru

Bing 4. Két qud xdc dinh chi so siv dung NDD cho sinh hoat

gpp| Thinh phd/ | Tong lwgng NDP | Tong lwong khai thic | Chi so sit dung NDD | Danh
Huyén cho sinh hoat (m’) | NDD cho sinh hoat (m?®) | cho sinh hoat (%) | gia
1 | TP Nam Dinh 21923 1744 7.9 Thap
2 |H. My Loc 5229 6583 125.8 Cao
3 |H.VuBan 9383 37412 398.7 Cao
4 |H.YYén 2613 21336 816.3 Cao
5 |H. Nghia Hung 12949 26032 201 Cao
6 |H.Nam Truc 13365 31068 232.4 Cao
7 | H. Truc Ninh 13060 30231 231.4 Cao
8 | H. Xuan Truong 10722 24821 229.5 Cao
9 |H. Giao Thuy 12207 42384 347.1 Cao
10 |H. Hai Hau 19171 23921 124.77 Cao
Tong 134373 249850 185.93 Cao
" \w ) Huug Y ém J m. I')m‘ _ Hili Phing

%JH:e;Ba.h

E_. - . - 12 L] .._E

i Bién Dang E

G Irj chi 56 theo thinh phd,
Thanh Hds 20 huyen
Bénh gii
i‘. ' N | B oo .g
1 ] ' - Kém bén vimg ¥
f - Khong bén vimg
fl 3 6 \ 12 18 \ 24 ; 1:40{)’00? I | |
Hinh 6: Bin dé chi so 1 , s dung NDD cho sinh hogt
4.5. Chisé 5 (I): Chi sé can ki¢t NDD Thip: < 10m (Bén ving).
Chi sé nay dugc xédc dinh theo tiéu Trung binh: 10 - 25 m (Bén ving
trung binh).

chi ha théip muc nudc tir cac tai liéu quan
trac cua Trung tdm dy bao va canh bao Cao: > 25m (Khong ben viing).

tai nguyén nudc va Trung tdm quan tric

va phan tich tai nguyén moi truong tinh

Nam Dinh.
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Nghién cuu

Bing 5. Tong hop dp sdu muwe nwéc

STT Huyén/Thanh pho Murc nwée(m) Panh gia
1 | Thanh pho Nam Binh 8.34 Thap
2 |Huyén My Loc 6.21 Thap
3 |Huyén Vu Ban 7.56 Thap
4  |HuyénY Yén 8.42 Thip
5 Huyén Nghia Hung 11.57 Trung binh
6 Huyén Nam Truc 12.44 Trung binh
7 Huyén Tryc Ninh 16.28 Trung binh
8 Huyén Xuan Truong 11.28 Trung binh
9 Huyén Giao Thuy 8.67 Thép
10  |Huyén Hai Hau 10.93 Trung binh
Trung binh 10.2 Trung binh
- \ - ] \lﬂ-a'ln""‘! ] o{.g
—11 4 b Bmsi:é- ;"- Hii Phong
I N | . ; — - !
W E HaNom _': :
g_hl'a Binh 3}{) { _é
Ninh Bink
i —= : ! ' E
i / ‘ ]Fié"n Péng H
Gid trf chi 88 theo thinh phd,
Thanh Hia 20 ‘hoyko
i’ Pinh gid
: ! - W oo vone Hs
§ p B e bén vimg §
B coonevén vimg
et aunsles 1:400,000 ] |

Hinh 7: Bin do chi so can ki¢t NDD
4.6. Chi s6 6 (I): Chi sé khd néng

ton thuwon g NDD

Chi sb nay dugc xac dinh theo cong

thurc:
I1=F mén/ F nhat

Thang danh gia chi s6 nay nhu sau:

- Thap: 1< 1.
- Trung binh: [ = 1
-Cao: 1> 1.
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Bing 6. Thong ké tai nguyén nwéc mdt va nhat

Nghién ciru

Pon vi Dién tich phan bo | Dién tich phan bo | Két qua xac | Danh gia mire

: TNN min (km?) | TNN nhat (km?) | dinh chisoI | d§ ton thwong
TP. Nam Dinh 65.468 14.764 4.43 Cao
H. My Loc 97.671 29.243 3.33 Cao
H. Nam Truc 93.332 250.548 0.37 Thap
H.Y Yén 276.428 169.724 1.62 Cao
H. Vu Ban 102.173 211.797 0.48 Thap
H. Truc Ninh 69.922 246.730 0.28 Thép
H. Nghia Hung 198.178 293.946 0.67 Thap
H. Xuan Trudng 66.722 171.100 0.38 Thap
H. Hai Hau 73.317 412.338 0.17 Thap
H. Giao Thiy 150.856 227.300 0.66 Cao
Téng 969894 1387852 0.69 Cao

Ha N ™ i ] |
: Himg Véu Hii Phong

Ha Nam

ssavuy
N

Ninhk Bink

Thash Hda

Thii Bink

F 5 2

Bién Péng i

24
- KiomﬂFs

Gid tri chi 50 theo thanh pho,
20 huyén
Pinh gid

e I
- Kém bén vimg ]
B xoone vén vimg

aninn e Snana

axnacn

1:400,000

axnann A2

T T
i &AL

aroana

Hinh 8: Bén do chi sé 16 kha nding ton thwong nwéc dwdi dit
+ Chi s6 can kiét NDD.

5. Danh gia chung

Nhom 1 - Céc chi kém quan trong

nhat, gobm 2 chi so:

Nhém 3

+ Chi s6 luong NDD trén dau ngudi.

+ Chi s6 nuée cho sinh hoat.

Nhoém 2 - Céc chi it quan trong hon,

gom 2 chi so:

+ Chi s6 kha nang tén thuong NDD.

+ Céc chi s0 quan trong, gom 2 chi so:

bo cap.

+ Chi s6 sir dung NDD so vé6i luong

Tap chi Khoa hoc Tai nguyén va Moi truong - S6 38 - nam 2021
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Nghién cuu

+ Chi s6 str dung NDD so véi tiém nang.
Bing 7. Tong hop cdc chi s6 NDP tinh Nam Dinh

Cic chi s6 nuéc dwéi dat
. X . & Chi so st Chi so s . X . A1ya
Vung tinh toan Chi so lu’Erng C!H 50 dung NDD so | dung NDD Chi S(: Ch,l 50 l§ha
NDD trén |nuéccho| ;. 2 Y can ki€t | ndng ton
diu ngudi | sinh hoat | YO 1WONE DO | sOVOI oM | Sy T G g NDD
cap ning
TP Nam Dinh 25.44 7.9 35.86 32.7 8.34 4.43
H. My Loc 136.67 125.8 79.68 78.8 6.21 3.33
H. Vu Ban 151.29 398.7 211.15 119.2 7.56 0.37
H.Y Yén 139.24 816.3 77.88 71 8.42 1.62
H. Nghia Hung 190.81 201 94.24 85.9 11.57 0.48
H. Nam Tryc 115.88 2324 167.78 153 12.44 0.28
H. Tryc Ninh 108.08 2314 183.31 167.1 16.28 0.67
H. Xuén Truong 100.62 229.5 185.72 169.3 11.28 0.38
H. Giao Thuy 183.63 347.1 162.98 148.6 8.67 0.17
H. Hai Hau 112.43 124.77 104.71 95.5 10.93 0.66
Tong 121.42 185.93 132.85 121.1 10.2 0.69
Thang diém ddnh gid theo cdc chi so
Bén vimg | >1.000 <25% <90% <25% |H=0-10m =1
Benvang | 550 1000 |25-50% | 90-100% | 25-40% | 10 I<1
. trung binh 25m
Ba.nh Khong
gia A <500 >50% >100% >40% H>25m I>1
bén vitng
6. Két luan dau hiéu khai thac NDD vuot trir luong

Két qua danh gid tinh bén viing trong
khai thac NDD cting Nam Binh cho thiy:
Chi s6 lwong NDD trén dau nguoi cho thay
toan vung chiu &p lyc cao vi tinh dang st
dung NDD cho nhiéu muc dich can céc
chinh sach b sung ngudn nude mat vdi ti
1é cao; Chi s nude cho sinh hoat cho théiy
toan tinh chi c6 1/10 khu vuc cé mic phu
thudc ngudn NDD cho sinh hoat thap. Day
14 nhung khu vye khé khin vé nguon NDD
hodc dd c6 hé théng cip nudc tir ngudn
nude mat nén tiép tuc phét trién nguon nudc
mat; Chi s6 sir dung NDD so v6i lugng bd
cap cho thiy dau hiéu khai thac NDD cao
toan tinh ¢ 6/10 khu vuc lugng khai thac
vuot qua luong bo cap hang nam cho hé
thong NDD. Pay 1a nhitng khu vuc can
giam luong khai thac NDP va kiém soat
chat ch& hoat dong khai thac NDD; Chi s6
sir dung NDP so v6i tiém nang cho thdy
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tiém nang nhiéu noi: toan tinh ¢6 9/10 khu
vuc ¢é lugng khai thac NDB vuot muc
cao. Pay 1a nhiing khu vuc thiéu NDD nén
can giam luong khai thac NDD, kiém soat
nghiém ngat hoat dong khai thac va ting
cuong st dung nguén nude mat; Chi sé can
kiét NDD cho thdy mtrc d6 can kiét nguén
NDBD: toan tinh ¢6 5/10 khu vuc ¢cé mirc do
can kiét cao. Pay l1a nhitng khu vuc can han
ché hoac cdm khai thic NDD va chuyén
sang st dung ngudn nudc mat; Két qua tinh
toan Chi s6 kha nang ton thwong NDD cho
thdy muc 6 niém ngudn NDPD toan tinh &
mirc 6 nhiém trung binh can c6 nhing bién
phap dé ngdn nhiém man.

Loi cam on: Nghién ctru nay dugc
tién hanh trong khuén khd cac hoat dong
cua d& tai “Nghién ciru ngudng khai théac
an toan phuc vu khai thac bén vitng nuoc
duwdi ddt tang chira nwée 16 hong Pleistocen
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viung Nam Dinh” do S6 KHCN Nam Dinh
tai trg. Tap thé tac gia tran trong cam on
su cong tac cung tham gia thuc hién va da
dong vién giup do trong qua trinh hoan
thién nghién ctru nay.
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