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LOI CAM DPOAN

Téi xin cam doan luan an: "Nghién ciu yéu té6 anh hwéng dén lweng bo cap tir
nwéc mua cho nwée dwdi dat cac trim tich dé tir ving ddng bing song Hong" 1a
cong trinh nghién ctu cia chinh minh dudi sy huéng dan khoa hoc cua tap thé huéng
dan. Luan &n st dung thdng tin trich dan tir nhidu ngudn tham khao khac nhau va cac
thong tin trich dan duoc ghi rd ngudn goc. Cac két qua nghién cau cua toi dugc cong
b chung vai cac tac gia khac da dugc sy nhit tri cua ddng tac gia khi dua vao luan
an. Céc s6 lidu, két qua duoc trinh bay trong luan an la hoan toan trung thuc va chua
tirng duoc cong bd trong bat ky mot cong trinh nao khac ngoai cac cong trinh cong
bd cua tac gia. Luan an duoc hoan thanh trong thoi gian toi 1am nghién cau sinh tai
Hoc vién Khoa hoc va Cong ngh¢, Vién Han lam Khoa hoc va Cong nghé Viét Nam.

Tac gia luan an



LOI CAM ON

Luan 4n duoc thuc hién va hoan thanh tai Vién Dia chét, Hoc vién Khoa hoc
va Cong ngh¢, Vién Han 1am Khoa hoc va Cong nghé Viét Nam dudi sy huéng dan
khoa hoc cta PGS.TS Pham Quy Nhan (Truong Pai hoc Tai nguyén va Moi truong
Ha Nbi) va TS. Tran Québc Cuong (Vién Dia chat, Vién Han 1am Khoa hoc va Cong
nghé Viét Nam).

Trong subt thoi gian hoc tap, nghién ctu, viét luan &n, tac gia da nhan duoc su
dong vién tinh than va hudng dan tan tinh caa Tiéu ban hudng dan. Tac gia ciing ludn
nhan duogc su gilp d&, gop y va dong vién cia tap thé can bo va doi ngil khoa hoc cua
Vién Dia chat, Vién Han 1am va Khoa hoc Cong nghé Viét Nam; Ban Giam hiéu, 1anh
dao Khoa Tai nguyén nudc, Truong Pai hoc Tai nguyén va Moi truong Ha Noi; cac
thay c6 gido Bo mén Bia chat Thuy vin, Pai hoc Mo Dia chat; Trung tim Quy hoach va
Diéu tra tai nguyén nuéc Qudc gia; Hoi Dia chat thuy van Viét Nam... Cac nha khoa
hoc va chuyén gia: PGS.TS Poan Vian Céanh, TS. Pang Btc Nhan. ... da gitip d& vé tinh
than dé hoan thanh luan an nay.

Tac gia ciling xin cam on du an OKP, Ha Lan, da cho tac gia co hdi dugc hoc
tap, nghién ctru cling nhu da tai trog kinh phi thuc hién cac cong tac thuc dia theo
huéng nghién ciru cua dé tai luan an. Qua day tac gia cling xin chan thanh cam on sy
hop tac va giup d& caa TU Delft, Lién doan Quy hoach va Piéu tra tai nguyén nuéc
mién Bac da hd tro tac gia trong cong tac lay va phan tich mau; da tao diéu kién cho
tac gia tién hanh cac thi nghiém ngoai thuc dia va hd trg thiét bi sir dung tai hién
truong.

Téc gia xin cam on Ban Lanh dao, phong Pao tao, cdc phong chuc nang cua
Hoc vién Khoa hoc va Cong nghé, Vién Han Iam Khoa hoc va Cong nghé Viét Nam
d3 giup d& va tao diéu kién thuan loi dé tac gia hoan thanh ban luan an caa minh.

Mot 1an nira tac gia xin duoc bay to long biét on chan thanh ddi véi tat ca
nhitng gitp d& quy bau do!

Tac gia luan an
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AHP
BDbKH
BTNMT
CCRS
CDA
CSDL
CRDS
DEM
DPM
DBSH
bC
DCTV
EORC

ETM+
FAO

GIS

GMWL

IAEA

IGPVN

INST

IPCC

JAXA

KTTV

LK

LMWL

LGM
LSC

Analytic Hierarchy Process - Tién trinh phan tich tha bac

Bién ddi khi hau

B0 Tai nguyén va Moi truong

Canada Centre for Remte Sensing - Trung tdm vién tham Canada
Canada Dam Association - Hiép hoi cac bap cua Canada

Co so dix licu

Cavity Ring-down Spectroscopy - Quang phé vong hap phu
Digital Elevation Model - mé hinh s6 d6 cao

Deep Percolation Model - mé hinh tham sau

Pong bang séng Hong

Pia chat

Pia chét thay vin

Earth Observation Research Center - Trung tdm Nghién ctru Quan
sat Trai dat

Enhanced Thematic Mapper Plus - Ban dd chuyén d& nang cao
Food and Agriculture Organization Té chitc Lwong thuc va Nong
nghiép Lién Hop Qudc

Geographic Information Systems - Hé thdng thong tin dia ly
Gobal Meteoric Water Line - Pudng nude khi twong toan cau
International Atomic Energy Agency - Co quan nang lugng nguyén
tir québc té

Improvement Groundwater Protection of Viet Nam - Tang cuong
bao vé nudc dudi dat tai Viét Nam

Institut for Nuclear Science and Technology - Vién Khoa hoc va
Cong ngh¢ Hat nhan

Intergovernmental Panel on Climate Change - Uy ban lién Chinh phu
vé bién doi khi hau

Japan Aerospace Exploration Agency - Co quan tham do hang khong
v tru Nhat Ban

Khi twgng thuy van

L6 khoan

Local meteoric water lines - Buong nudce khi tuong dia phuong
Last Glacial Maximum - cyc dai bang ha 1an cudi

Liquid scintillation counting - Bém nhap nhay long



MNB
MWL
NCS
NDb
OKP
OLI
OLSR
RMA
SOl
STNMT
SRTM

TCN
TKT
TLCTKT
TNNDD
TP

Muc nudc bién

Meteoric Water Line - Puong nude khi tugng

Nghién ctru sinh

Nuéc dudi dit

Orange Knowledge Program - chuong trinh tri thirc mau cam
Operational Land Imager - B6 thu nhan anh mat dat

Ordinary Least Squares Regression - Hbi quy binh phuong tdi thiéu
Reduced Major Axis regression - Hoi quy truc chinh riit gon
Survey of India - Cuc khao sat An Do

So Tai nguyén va Méi truong

Shuttle Radar Topography Mission - Nhiém vu quan sat dia hinh
bang ra da tau con thoi

Tang chira nuge

Tan kién tao

Trix lwong c6 thé khai thac

Tai nguyén nude dudi dat

Thanh phd

TTQHDTTNNQG Trung tim Quy hoach va diéu tra Tai nguyén nuéc Qudc gia

USGS

United States Geological Survey - Cuc dia chat Hoa ky

VSMOW Vienna Standard Mean Ocean Water - Chuan mau nuéc dai duwong

WTF

trung binh do Phong Thay vian Bong vi Vienna, Ao chuan bi
Water Table Fluctuation - Dao dong bién do muc nudc dudi dat
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MO PAU
1. Ly do chon dé tai

DPdng bang séng Hong (PBSH) ¢6 vi d6 21°34” Bic dén 19°5 Bic va 105°17°
DPéng dén 107°7” Déng, gom 11 tinh thanh phd, rong hon 21260 km?, 1a mét trong
hai ddng bang 16n nhat ca nudc, mat do dan sb cao, 1a noi sinh sbng cua khoang 22,9
triéu nguoi.

C4c tang chira nu6c dudi dat DPBSH cung cip mot luong 16n nuée phuc vu
nhu ciu cho sinh hoat va san xuét cia Ha Néi ciing nhu Vinh Yén, Phuc Yén, Bic
Ninh, Hung Yén... Tuy nhién, hién nay, viéc khai thac tai nguyén nudc noi chung va
tai nguyén nudc dudi dat ndi riéng & mot sé noi, mot sé6 ving chua hop ly dan dén
C4c nguon nudc €6 nguy co bi suy thodi, 6 nhiém, xam nhap man... Van dé nay da va
dang 1a thach thire ddi véi cac nha khoa hoc, nha quan 1y.

Luong bo cap tir nude mua cho nude dudi dét 1a thanh phan co ban tao nén
can bang nudc cia mot luu vuc va 1a co sd dé khai thac, sir dung tai nguyén nudc
dudi ¢at mot cach bén vitng. Hién nay, nhiéu nghién cau da tién hanh tinh toan luong
b6 cap cho nude dudi dat ving DBSH, tuy nhién, cac nghién ctiru ndy thuong chi xéac
dinh cho mot diém hay mot khu vire mang tinh dia phuong, chua c6 nghién ctu trén
toan viing. Mit khéc, trong cac nghién ctru trude day, viéc phan viing tiém ning gia
tri b6 cap tir nuée mua cho nude dudi dat cac tram tich Pé tir ving PBSH ciing chua
duoc thuc hién ma chu yéu tinh toan va xac dinh lugng bd cap cho nudc dudi dat tir
s6ng, tir da gbc hoac tir cac TCN khéc. Chinh vi vay, dé tai “Nghién ciu yéu té anh
hwéng dén lwong bod cap tir nwée mwa cho nwée dwdi dat cac tram tich dé tir
ving déng bing séng Hong” ¢ y nghia khoa hoc va thuc tién. Két qua nghién ctu
s& duoc so sanh, danh gia vai cac két qua nghién ctu trude day nham xac dinh cac
yéu té anh huong dén luong bd cap tir nude mua cho nude dudi dat, ddng thoi 1am
hiéu biét rd, ddy du hon vai trd ctua nudc mua ciing nhu cac thanh phan cung cap
tham khéc caa dng bang gop phan vao cdng tac quan ly, khai thac st dung bén viing
tai nguyén nudce ndi chung, tai nguyén nudc dudi dat néi rieng vang PBSH.

2. Muc tiéu nghién cau
Muc tiéu tong quat:

Xéc dinh duoc cac yéu td anh huong va tinh toan duoc luong bd cap tir nuée
mua cho nude dudi dat cac tram tich Dé ta ving dong bang séng Hong.
Muc tiéu cu thé:

Xac dinh duoc céc yéu té anh huong chinh, yéu té anh huong thir yéu dén
luong bo cap tir nude mua cho nude dudi dat ving PBSH.



Phén duoc ving tiém ning bd cap nudc dudi dat va xac dinh dugc lugng bd
cap tir nude mua cho nude dudi dat cac trim tich Pé ti viing dong bang séng Hong.
Pénh gia duoc vai tro thanh phan cung cap thim cia nudc mua trong sy hinh
thanh trit lugng nude dudi dat tram tich Pé t ving dong bang séng Hong.
3. N§i dung nghién ctru

Poi twong nghién ciu: nude mua, nude dudi dat cac tram tich Bé td DPBSH
va cé4c yéu té anh hudng dén lugng bo cap tir nude mua cho nude dudi dat.

Pham vi nghién cizu: TCN dudi dat trén cing vang dong bang séng Hong,
gom chu yéu l1a TCN Holocen va mot phan nho TCN Pleistocen 16 ra trén mit.

Ngi dung nghién cuzu:

Tdng quan vé ving nghién ciru va cac nghién ctru vé bd cap tir nude mua cho
nudc dudi dat trén thé gisi, & Vit Nam.

Lam séang to thém dic diém dia chat, dia mao, dia chat thay van dong bang
séng Hong.

Nghién ctru yéu té anh huéng, phan ving tiém nang bd cap va xac dinh luong
bd cap tir nude mua cho nude dudi dat cac tram tich Pé ta vang dong bang séng
Hong.

Nghién ctu vai tro ciia bo cap tir nudéc mua cho nude dudi dat ddi véi su hinh
thanh trit lugng nude dudi dat tram tich Pé ta ving dong bang séng Hong.

Trinh tu thuc hién, cac budc nghién cuu, ndi dung nghién curu caa luan an
dugc trinh bay trong Hinh 1.

4.'Y nghia khoa hoc va thyc tién cia dé tai
Y nghia khoa hoc:

- C4c yéu té anh hudng dén lugng bo cap tir nude mua cho nude dudi dat cac
tram tich Dé tt DPBSH bao gom lugng mua, sir dung dat - 16p phu bé mat, loai dat,
tram tich D¢ ter va da gbc, mue nude dudi dat, djia mao, d6 doc va mat do séng sudi.
Danh gia, phan tich cic yéu t6 anh huong nay, luan an da phan duoc ba ving tiém
nang bo cap tir nudc mua cho nude dudi dat 1a tiém ning bd cap thap, tiém nang bo
cap trung binh va tiém niang bd cap cao twong ung véi luong bo cap cho nudc dudi
dat trung binh cho ting viing 1a 188 mm/nam, 372 mm/nam va 429 mm/nim.

- Tai nguyén nudc dudi dat trong cac ting chira nudc tram tich B¢ tr PBSH
duogc hinh thanh tir phan tich chira trong cac tang chira nude (tai nguyén tinh) va cac
ngudn bo cap, trong d6 lugng bd cap tir nude mua la quan trong, dién ra tat ca cac
mua trong nam, 16n nhat vao muia mua, chiém dén hon 67,63% lugng bo cap, con vao
mua kho lwong bd cap tir nwdc mua chi con chiém 9,75%.



Y nghia thuc tién:
- Xéc dinh dugc lugng bd cap tur nudc mua cho nude dudi dét cac tram tich

Pé tir ving PBSH mot cach twong dbi day du, chinh xac.
- Két qua nghién ctru ciing s& gop phan vao cong tic bao vé, khai thac bén

vitng tai nguyén nudc dudi dat ving PBSH.
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Hinh 1. So d6 khung logic nghién ciru caa luan an
5. Nhirng diém méi cia luan an
- Pé xuit dugc hé phuong phap xac dinh, danh gia yéu t6 anh huong dén lugng
b6 cap tir nudc mua cho nude dudi dat tram tich Dé tir PBSH tir d6 c6 thé ap dung



cho cac ving khac. D6 1a sy két hop hiéu qua phuong phap dong vi, phwong phap
vién tham - GIS, phuong phap giai tich va phuong phap mé hinh sd.

- Lan déu tién, NCS di phan duoc ba ving tiém ning bo ¢ap tir nuéc mua cho
nuéc dudi dat véi luong bd cap nude dudi dat trung binh lan luot 1a 188mm/nim,
372mm/nam va 429mm/nim trén toan déng bang va cé co sé khoa hoc, c6 do tin cay,
gop phan vao cbng tac quan ly khai thac st dung hop 1y va bao vé tai nguyén nudc
dudi dat PBSH.

- NCS d3 danh gia duoc vai trd cia ngudn bo cap tir nuéc mua cho nuéc dudi
dat DPBSH.

6. Cau tric luan an

Khong ké 161 noi dau, danh muc céc ky hiéu, céc chir viét tit, danh muc bang,
danh muc cac hinh v&, db thi va phu luc, cau tric luan &n gom cac phan chinh sau:
Mo dau.

Chuong 1. Tong quan vé khu vic nghién ctu va cac nghién cttu vé bo cap tir nuée
mua cho nuéc dudi dat.

Chuong 2. Pic diém dia chat, dia mao, dia chat thuy vian khu vuc nghién ctu.
Chuong 3. Dir liéu va phuong phap nghién ctu.

Chuong 4. Cac yéu té anh huong, phan vung tiém ning va két qua xac dinh luong bd
cap tir nwéc mua cho nudc dudi dat ting chira nudc Holocen ving dong bang song
Héng.

Chuong 5. Vai trd cia nude mua dbi voi sy hinh thanh trir luong nude dudi dat tram
tich Pé tir viing ddng bang séng Hong.

Két luan va kién nghi.

Tai liéu tham khao

Danh muc cac cong trinh khoa hoc cua tac gia lién quan dén luan an



CHUONG 1. TONG QUAN VE KHU VUC NGHIEN CUU VA CAC
NGHIEN CUU VE BO CAP TU NUOC MUA CHO NUOC DUOI PAT
1.1. MOT SO KHAI NIEM

Theo Poan Vin Canh (2015), tai nguyén nude dudi dat (TNNDD) 1a sb luong
nudc ¢6 chit luong va gia tri xac dinh tdn tai, van dong trong TCN trong giGi han
mét cau trac dia chat thuy van, mot luu vuc sdng hay méot ving 14nh thé dap tng
nhitng tiéu chuan téi thiéu dé c6 thé khai thac, st dung mot phan dem lai hiéu qua
kinh té tai thoi diém hién tai hoic tuong lai.

TNNDP cho ta biét khdi lirong, dung tich nwée duwéi dat ton tai trong cac tang
chita nwéc cia mot 1anh thé nghién cieu (mot khu vge thaim do, mot cu trac dia chat,
dia chat thity van, mot luu vuc song...). TNNDD duoc cau thanh tir hai thanh phan
chinh 14 thanh phan tai nguyén tich chiza trong TCN gom tich chia trong luc, tich
chtra dan hoi va tai nguyén bé cdp trong diéu kién ty nhién. Khai niem TNNDD thay
cho thuat ngir triz lwong khai thac Tai nguyén trudce day sir dung.

TNNDS® tinh theo don vi khéi lwgng, dung tich (m3, km3), hoidc quy wdc xac
dinh theo truyén théng cua Lién X6 cii bang téng lwong nudc c6 thé khai thac trong
khoang thoi gian dai x4c dinh 1a 10000 ngay (km®/nam, m/ngay).

Trit lwong niede dwdi dat 1a mot phan TNNDD xéc dinh di duoc tham do danh
gia va viéc khai thac, str dung chiing mang lai hiéu qua kinh té trong nhimg diéu kién
thuc tién tai thoi diém danh gia trir luong.

Dua vao quy mé danh gia, y nghia khai thac st dung, trir lrong NDD duoc
xéc dinh theo hai cap do:

- Trir lwong c6 thé khai thac (TLCTKT) la lwong nuée duoc xac dinh co thé
nhan duoc, ¢6 thé 1y ra duoc tir cac ting chira nude trong mot khoang thoi gian xac
dinh ma khong gy tac dong x4u dén méi trudng, nghia 1a khong gy sut lun dat,
khong gay xam nhap man, khéng gay 6 nhiém ngudn nudc dan dén khong sir dung
duoc.

- Trir lwong khai thac nuée duéi dat (hay c6 thé goi day du hon 1 trit luong
khai thac cdng trinh du b&o) 1a lwong nudc ¢d thé nhan duoc tir mé nudc hay mot
phan mé nudc, tir tang chira nude hay trén mot phan dién tich phan b cua tang chia
nudc bang cac cong trinh khai thac nudc (giéng ding, giéng ngang) duoc luan giai
mét cach hop ly vé mit dia chét - kinh té - k§ thuat trong diéu kién va ché d6 khai
thac da cho véi chat lwong nudc thoa man yéu cau st dung trong sudt thoi gian khai
thac tinh todn (Poan Vian Canh, Pham Quy Nhéan, 2002; Zektser va L.G Everett,
2004). Trit lwong khai thic nwée dwdi dat khong phai la khéi lugng, dung tich hay



trong lwong, ma 13 luu luong, nghia 1a lwong nudc c6 thé lay duoc (hut ra duoc) theo
thoi gian bang cac cong trinh khai thac cu thé.

Bé cdp nudce dudi dat (groundwater recharge) 1a qué trinh thuy van ma & do
nuéc chuyén dong trong 16 hong, khe nat cua dat da va cung cap cho ting chira nudc.
Véi b cap tir nude mua, qua trinh nay thudng xay ra trong d6i khong bao hoa va
duogc biéu thi bang luu lwong dong tham di vao bé mat nude dudi dat. Bo cap nude
duéi dat ciing bao gdm ca ngudn nude xung quanh nhu nudce tir da gde, nudc tir cac
tang chtra nude khac (tham xuyén)... chay vao tang chira nuéc. B6 cap bao gdbm hai
qua trinh d6 13 bd cap tu nhién va bo cap nhan tao (R.A Freeze va J.A Cherry, 1979).

Bo cdp nhan tgo (artificial recharge) dugc dinh nghia nhu 13 qué trinh 1am
ting luong nude di vao trong tang chira nude dudi tic dong cua con nguoi (W.C
Walton, 1970).

Dong ngam duoc hiéu 1a dong chay caa nuéc dudi dat ¢ thé duge xac dinh
bang cach tinh luu lugng cia dong ngam chay qua mét tiét dién thang goc véi huéng
dong chay ngam (I/s, m3/ngay, km¥nim) hoic tinh mé-dun dong ngam (I/s.km?).

Trit lwong cuon theo dugc hinh hinh thanh trong qua trinh khai théc, 1a luu
lugng nude ting thém dugc bo sung cho tang chira nudce khi phéu ha thap muc nude
xung quanh cong trinh khai thic nudc lan dén bién cap nudc. Trit lwong cudn theo
gom su phat sinh tham tir nwdc mat (séng, ho...), ting cudng hoic phét sinh qua trinh
tham xuyén (Bindeman, 1970).

B6 cap ty nhién nudc dudi dat co thé bao gom tir cac ngudn sau:

+ Tham tir trén mat do nudc mua, nude twdi, nudc thai thim ty nhién qua déi
khong bo hoa vao trong tang chira nude

+ Tham ty nhién tir sdng, hd, ao vao trong tang chira nudc

+ Tham ty nhién tir cac TCN xung quanh vao tang chira nuéc nghién ciu.

Trong khudn kho nghién cau caa luan an, NCS chi tap trung vao nghién ctu,
danh gia va dinh luong qué trinh tham tir trén mat do nudc mua vao tang chia nude
Holocen (qh), day 1a mét trong nhitng ngudn co ban hinh thanh nén tai nguyén nuéc
dudi dat cia TCN nay.

1.2. TONG QUAN VE KHU VUC NGHIEN CcUU
1.2.1. Vi tri ving nghién ciru

Ving Dong bang séng Hong ¢6 vi d6 21°34° Bac dén 19°5” Bac va 105°17°
Pong dén 107°7° Pong, gom 02 thanh phd 1a Ha Noi, Hai Phong va 09 tinh Hai
Duong, Bac Ninh, Vinh Phiic, Hung Yén, Thai Binh, Nam Dinh, Ha Nam, Ninh Binh
va Quang Ninh, rong hon 21260 km? (492/QD-TTg, 2022), la mét trong hai dong



bang I6n nhat ca nuéc (chiém ty & khoang 7% tong dién tich ca nudc). Khu vyc
nghién ctru nam trong ving ddng bang sdéng Hong, o dién tich trén 14860 km?, duoc
thuc hién trong pham vi sau: & phia Béc, gigi han bai diy nai Tam Pao - Yén Tu,
phia Nam dugc gigi han boi ddy ndi Ba Vi - Vién Nam, ¢ phia BDong dugc gidi han
boi dudng bo bién (Hinh 1.1).
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Hinh 1.1. Vi tri viing nghién ctru trong dong bang séng Hong
1.2.2. Pic diém dia hinh

PBSH c6 dia hinh twong ddi bang phang va c¢6 xu hudng thap dan tir Tay Bac
vé phia Pong, Péng Nam, tir cac bac thém cao tir 7 - 15m xudng cac bai bdi 2 - 4m
& trung tam roi dén céc bai triéu co do cao nho hon 1m. Gitra dong bang néi 1én nhiing
ddi sot dinh tron voi suon thoai cao tir 25 - 45m dén 100m. Véi vi tri dic biét nhu
vay PBSH c6 ca dia hinh d6i ndii s6t, ddng bang va ven bién tao nén mién cap, mién
phan b4, mién thoat cho cac TCN Holocen va Pleistocen.



1.2.3. Pic diém khi hau

Pic diém vé luong mua, lugng bdc hoi, gid nang... ¢ thay doi rd rét theo cac
mua trong nam va cho cac khu vuc khac nhau trong toan vung.

1.2.3.1. Lwong muwa

Theo khong gian, DPBSH c6 luong mua trung binh nam bién dong rat manh so
Vi yéu td khi twong Khac, gié tri cuc tiéu, cyc dai cia lwong mua c6 thé chénh nhau
tir hai dén ba lan. Luong mua trung binh nim cho toan ving giao dong tir 1200mm
dén 2700mm, phan lén trong khoang 1800mm (Bang 1.1). Luong mua trung binh
nam 16n nhat quan sat duoc ¢ Thai Binh, HA Nam véi hon 3100mm va thap nhat tai
Nam Dinh, Hai Duong, Thai Binh tir 915mm dén 975mm.

Theo thoi gian, PBSH ¢6 2 mua ro rét. Mua mua, thuong kéo dai 5 thang, tir
thang V dén thang X, c6 lugng mua chiém tir 80% - 87% luong mua toan nam, trong
d6 cac thang VII, VIII, IX 12 nhiing thang c¢6 lugng mua nhiéu nhat. Mua kho, thudng
kéo dai tir thang XI dén thang IV nidm sau, c6 luong mua chiém tir 13% dén 20%
lugng mua ca nam, chii yéu 1a mua phun vao thang II1, IV. Trong vung, luong mua
trung binh vao cac thang mua kho thay doi tir 18,5mm (thang I, tram Lang) dén
103mm (thang 1V, tram Son Tay). Trong khi d6, lwgng mura trung binh cac thang mua
mua thay dbi tir 135mm (thang X, tram Lang) dén 365mm (thang IX, Ninh Binh)
(Bang 1.2).

Bang 1.1. Pic trung lwong mua nim (mm) PBSH giai doan 1960-2018 (Ngudn: Ho
Viét Cuong, 2020)

Tram Lwong Lwong mua Nam Lwong mua Nam
mua TB lén nhat nhé nhat

Son Tay 1811,1 2876,3 1981 1115,1 1970
Ha Noi 1688,5 2536,0 1994 1219,5 1995
Phu Ly 1755,9 3161,6 1994 1265,2 1998
Nam Dinh 1740,5 3005,3 1994 975,7 1988
Hai Duong 1548,8 2347,0 1973 964,2 1988
Hung Yén 1718,2 2488,3 1994 1078,2 1988
Ninh Binh 1820,3 29925 1994 1160,0 1991
Théi Binh 1779,7 3195,6 1973 915,3 1994
Phu Lién 1765,2 2653,3 1974 12219 2001




Bang 1.2. Tong luong mua trung binh thang va nam (mm) DBSH giai doan 1960 - 2018 (Ngudn: Ho Viét Cuong, 2020)

Thang
Tén tram Nam
[ I I v Vv VI | VI | VI | IX X Xl | XII
Son Tay 20,3 | 25,4 | 37,8 | 103,2 | 229,1 | 261,9 | 308,7 | 321,5 | 260,3 | 169,4 | 56,8 | 16,7 | 1811,1
Ha Noi (Lang) 18,5 | 27,2 | 445 | 91,0 | 191,5 | 243,7 | 290,9 | 316,3 | 258,7 | 1356 | 53,1 | 17,5 | 1688,5
Phu Ly 21,9 | 245 | 459 | 825 | 174,6 | 237,9 | 228,0 | 295,8 | 312,1 | 235,3 | 67,4 | 30,0 | 17559
Nam Dinh 27,0 | 350 | 50,5 | 78,4 | 177,2 | 189,6 | 231,4 | 318,2 | 336,7 | 203,1 | 65,0 | 28,4 | 17405
Hai Duong 19,6 | 26,6 | 42,8 | 94,3 | 197,9 | 222,2 | 234,6 | 285,0 | 216,8 | 1449 | 451 | 19,0 | 1548,8
Hung Yén 244 | 338 | 44,7 | 850 | 167,8 | 233,9 | 260,2 | 316,2 | 277,0 | 188,6 | 62,6 | 24,0 | 17182
Ninh Binh 235 | 349 | 520 | 79,5 | 172,0 | 220,0 | 223,9 | 307,2 | 365,4 | 244,8 | 655 | 31,6 | 18203
Thai Binh 26,0 | 315 | 46,9 | 81,2 |172,4 | 198,2 | 228,8 | 326,9 | 339,7 | 233,0 | 72,5 | 22,6 | 1779,7
Phu Lién 25,1 | 345 | 46,7 | 88,6 |203,7 | 241,2 | 270,9 | 346,2 | 288,2 | 150,6 | 47,7 | 21,8 | 17652
Trung binh 229 | 30,4 | 458 | 87,1 | 187,4 | 227,6 | 253,0 | 314,8 | 295,0 | 189,5 | 59,5 | 23,5 | 1736,5
Bang 1.3. Luong boc hoi trung binh thang va nam (mm) PBSH giai doan 1960 - 2018 (Nguon: Ho Viét Cudng, 2020)
R Thang 5
Tén tram Nam
| I m [ v | v VI VIL | VI | IX X Xl | XII

Son Tay 571 | 50,9 | 552 [ 60,9 | 848 | 836 | 875 | 685 | 654 | 720 | 66,3 | 689 | 8211
Ha Noi 71,4 | 59,7 | 56,9 | 652 | 986 | 97,8 | 1006 | 84,1 | 84,4 | 956 | 89,8 | 850 | 989,1
Phu Ly 59,1 | 44,0 | 432 [52,8| 843 | 90,3 | 1020 | 74,2 | 685 | 783 | 76,2 | 72,9 | 8458
Nam Binh 55,2 | 40,9 | 39,4 [50,7| 86,8 | 929 | 1047 | 775 | 69,4 | 793 | 724 | 66,7 | 8359
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Thang
Tén tram Nam
| T m [ v | v VI VIL | vl | IX X X1 | Xl
Hai Duong 759 | 56,7 | 52,9 | 59, | 89,6 | 96,1 | 1099 | 80,9 | 81,2 | 939 | 94,0 | 90,0 | 9831
Hung Yén 66,5 | 49,4 | 46,2 | 539 849 | 961 | 1099 | 80,9 | 81,3 | 93,9 | 97,0 | 90,0 | 9499
Ninh Binh 57,4 | 402 | 382 |50,6| 86,2 | 97,1 | 10638 | 750 | 70,4 | 81,6 | 76,0 | 722 | 8517
Thai Binh 58,5 | 415 | 40,1 | 50,6 | 884 | 984 | 1160 | 77,2 | 69,1 | 79,1 | 80,6 | 71,4 | 8709
Phu Lién 547 | 345 | 31,8 [ 388 624 | 657 | 708 | 559 | 638 | 76,2 | 752 | 68,2 | 698,0
Trung binh 61,8 | 464 | 44,9 | 536 851 | 90,9 | 1009 | 749 | 726 | 833 | 81,2 | 76,1 | 8717
Bang 1.4. Nhiét do khéng khi trung binh (°C) PBSH giai doan 1960 - 2018 (Ngudn: Ho Viét Cuong, 2020)
Tén tram Thang Nam
' [ T 10 vV V VI | ovie | v |oax X X1 [ X
Son Tay 159 | 171 | 201 | 23,7 | 27,1 | 286 | 288 | 282 | 27,1 | 246 | 20,1 | 17,6 23,3
Ha Noi 16,2 | 17,0 | 199 | 23,7 | 27,4 | 287 | 29,2 | 285 | 274 | 247 | 21,3 | 18,0 23,5
Phu Ly 16,1 | 16,9 | 199 | 235 | 27,1 | 286 | 29,1 | 283 | 27,0 | 245 | 21,2 | 17,8 23,3
Nam Pinh 16,2 | 16,9 | 195 | 234 | 27,2 | 288 | 29,3 | 285 | 275 | 24,7 | 21,3 | 18,0 23,4
Hai Duong 16,1 | 16,9 | 197 | 234 | 27,1 | 287 | 29,2 | 284 | 273 | 245 | 211 | 17,7 23,3
Ninh Binh 16,3 | 17,0 | 197 | 234 | 273 | 282 | 29,2 | 284 | 272 | 248 | 215 | 174 23,4
Thai Binh 16,3 | 16,8 | 195 | 230 | 26,9 | 283 | 29,2 | 285 | 27,1 | 245 | 21,4 | 18,0 23,3
Phu Lién 16,3 | 16,7 | 191 | 226 | 26,4 | 280 | 282 | 27,7 | 26,8 | 245 | 21,3 | 181 23,0
Trung binh 16,2 | 169 | 197 | 233 | 27,1 | 285 | 290 | 283 | 272 | 246 | 21,2 | 178 23,3
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1.2.3.2. Lwgng béc hoi

Luong béc hoi ving DBSH tir 828.2mm dén 1057,1mm. Néu so sanh luong
bdc hoi ¢ Nha Trang: 1468mm/nim, Buén Mé Thudt: 1610mm/nim, ddng bing sdng
Ctru Long 1000 + 1250mm/nam... thi thdy nhiéu ving c6 luong bdc hoi 16n hon
DBSH. Nguyén nhan 1a do nhiét lvgng trong nim thap nhung d6 4am twong ddi nhiéu
nam lai rt cao, nén lugng bdc hoi nam thip. Cac thang lanh 4m co luong béc hoi
thp, cac thang kho nong luong bbc hoi cao hon 5 rét (Bang 1.3).

1.2.3.3. Nhigt dp

Thoi gian 4m néng kéo dai tir thang 1V dén thang X (nhiét do trung binh thang
23°C - 29°C). Nhiét d6 thap vao thang XII dén thang Il nam sau. Nhiét do trong ngay
chénh léch twong dbi 16n 8°C - 15°C vé muia hé va 4°C - 13°C vé mua dong (Bang 1.4).

1.2.3.4. Ché d@é dm

Do lwong mua nhiéu, tip trung vao cac thang VIII, IX, X dong thoi c6 thoi gian
mua phun dai, trong khi d6 lugng béc hoi thip nén ving PBSH c¢6 d6 am trung binh
trong nam cao (Hinh 1.2).

mm
350 mua mura
300
mua khé
250 Mura
Béc hoti
200
150
100 hut mxée
50
du nwéc
0 - thang
a) 11 12 1 2 3 4 5 6 7 8 ] 10
mm mua mua
350
300 mua kho
250
200 Mua
Boc hoi
150
hut meée
100
50 du nuée
0 thang
b) 11 12 1 2 3 4 5 6 7 8 9 10

Hinh 1.2. Dic trung 4m theo thang thoi ky 1960 - 2018 tai a) Son Ty, b) Thai Binh
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1.2.4. Pic diém thiy vin, hai vin
1.2.4.1. Hé théong séng
Séng ngdi ving PBSH c¢6 mat do trung binh tir 0,4 dén 0,7km/km2. Toan ving
c6 hai hé théng séng chinh 12 hé théng séng Hong va hé théng song Thai Binh. Luong
nudc binh quan hang nam sdéng Hong c6 thé toi 2640m?3/s véi tong lwong nude chay
qua dat 83,5 ti m®.
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Hinh 1.3. Hé théng song PBSH (Ngudn: Phung Vin Phach, 2018)

1.2.4.2. Bién va ché dé triéu

B bién nam & phia Pong va Pong Nam ctia PBSH chay dai tir Quang Ninh
dén Thanh Hoéa véi tong chiéu dai duong bo vao khoang 200km. Do tac dong cua
song, triéu va hé théng séng nén tai cac cira song, nudc mat da bi xAm nhap man dang
ké (Hinh 1.4).

Tai cac ctra song, chiéu sau xam nhap man khoang tir 25km dén 45km véi cac
mutrc d6 khac nhau (Pham Quy Nhén, 2000; Pham Quang Son, 2004; Tran Thi Luu,
2016). Qué trinh rira man, xam nhap man nuéc NDP trong cac tang tram tich Dé tir
PBSH phu thudc vao qua trinh dao dong muc nude bién trong Dé tir, giai doan ma
DBSH hinh thanh nén cac tram tich hat thd, hat min xen k& nhau.
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Hinh 1.4. So d6 xam nhap man hé thong ctra séng ven bién ving PBSH
(Nguon: Tran Thi Lyu. 2016)
1.3. TONG QUAN NGHIEN CUU BO CAP TU NUGC MUA CHO NUOC
DUOI PAT TREN THE GIOI VA O VIET NAM
1.3.1. Nghién ctru bd cap tir nwéc mwa cho nwée dwéi dat trén thé gii
1.3.1.1. Nhém phwong phdp quan tric bién dpng muc nuwéc (Water Table
Fluctuation methods - WTF)



Bang 1.5. Cac nghién ciru thuc hién theo phuong phap quan trac bién dong muc nuéc

B6 cap nudc dudi

Cac phuong phap
xac dinh lugng bo

Coes va cong su,
(2007)

B6 cap nudce dudi

J . . capNDDb taicacvi  dat cho tang da
ditcho TCN coap C¥P - tatcacvi Shoans
. tri khac nhau & goc nut né ¢
Minnesota A X .
A dong bang ven Pennsylvania
Delin va cong su, g . : < A
(2007) bién Bac Carolina  Risser va cong su

(2005)

Diéu kién khi hau,
dia hinh, dia mao

Khi hau am, dia
hinh tir bang
phang dén dang
ddi ndi, trAm tich
bang, dat nong

Khi hau 4m, déng
béng ven bién, dia
hinh thap, triing,
dat cat, dat nong
nghiép xen 1an dat

Khi hau 4m, ving
d6i nui trap tring
0 thudc cao
nguyeén
Appalachian, dat
da dap vo nut né,

nghiép va dat rimg o, do thi dat nong nghiép
va dat ring
Chiéu su mye 1-15m -1-8m 1-30m
nudce dudi dat
Luong mua trung 70 cm 127 cm 107 cm
binh nam
Lwong bo cap
Phuong phap WTF 6-56 25-94 19-48
( % lugng mua) (21) (56) (24)
Phuong phép xac 7.49 9.36 Khong xac dinh
dinh tudi (24) (12)
( % lugng mua)
Phuong trinh 8-44 16-27
Rorabaugh (19) (24)

( % lugng mua)

Céc nghién cuau trén chi ra rang phuong phap WTF 1a phuong phap don gian,
it ton kém va dé ap dung nhat vi dix liéu myc nude thudng c6 san. Tuy nhién cac di
liéu do dac can phai thuc hién hang tuan dé tranh viéc xac dinh luong bo cap thap
hon thyuc té. Phuong phap nay khong can xac dinh vé co ché, méi quan hé thiy luc
gilta nudc miat va nude dudi dat. Han ché ctia phuong phép nay 1a viéc bo qua dong
chay trén mat va dong chay ngam ciing nhu gia thiét rang, dong chay ra va vao la can
bang trén toan bo luu vuc (tang chira nudc). Phuong phap nay chi 4p dung cho cac
téng chura nuéc khong ap va khong xac dinh duoc tdc do bod cap 6n dinh cho nuéc
dudi dat. Nghia 1a khi toc do thoat nudc bang tée do bo cap, muc nude dudi dat khong
thay d6i thi phuong phap nay khong xac dinh dugc lugng bé cap. Phuong phap nay


https://water.usgs.gov/ogw/gwrp/methods/wtf/surficial_mn.html
https://water.usgs.gov/ogw/gwrp/methods/wtf/fracrock_pa.html
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cling gap han ché trong cac tang chira nude 1a da nit né do mirc d6 dao déng muc
nuéc twong ddi 16n trong céc giéng quan sat.

1.3.1.2. Nhém phwong phdp nghién ciru cin bang nwéc

T.S Steenhuis va cgng su (1985) xac dinh luong bd cap cho nude dudi dat phia
dong dao Long, New York, My bang dinh luat Darcy va phuong trinh can bang thay
vian (bbc thoat hoi nude dugc tinh toén tir dit liéu khi twong). Céc tac gia thay rang,
luong bd cap cho nudc dudi dat co thé chiém dén 50% luong mua nam. Vao cudi
déng va dau thu, phan 16n lwong mua dugc bd sung cho nude dudi dat do boc hoi,
bdc thoat hoi nude thap. Vao nhitng thang mua he, khi luong béc hoi, bbc thoat hoi
nuéc cao, chi c6 mot lwong nho nuéc tham qua chiéu sdu 1m va khong du dé cung
cap cho nudc dudi dat.

F.H Henry va céng sy (1992) sir dung phuong phap can bang dé nghién ctu
vé hiéu qua cua viéc kiém soat nude mua chay tran trong do thi dén bo cap nudc dudi
dat tai quan Nassau, New York. C4c tac gia cho thay truéc khi Xay ra qua trinh d6 thi
hoéa, luong bd cap nude dudi dat trong mua hé gan nhu bang khong do lwong nudc
mua chay tran vao sudi hoic do boc hoi bé mat. Khi qua trinh d6 thi hoa dién ra, khu
vuc noi thanh, do cé hé thong thu gom nudc mua nén lugng nudc mua chay vé Cac
hd bo cap va ngadm tu nhién vao trong tang chira nuéc, dan dén lugng bod cap cho
nuéc dudi dat ting 12%. Con ¢ khu vuc ngoai 6, qua trinh d6 thi héa l1am giam luong
bd cap di khoang 10%.

Khi str sung phuong phap can bang nudc trén mot luu vuc dé tinh toan bo cap
nudc dudi dat can xac dinh cac théng sé khac nhau vé luong mua, do bdc thoat hoi
nudéc, loai cdy trong va kiéu dat. Trong phuong phap nay, viéc xac dinh va hiéu chinh
mo hinh 13 twong d6i khé khan do cac tham sd trong md hinh khé do truc tiép ngoai
hién treong nhu d6 béc thoat hoi nude, do am, toc d6 tham. ..

1.3.1.3. Nhom phwong phdap mé hinh

Laura va céng sw (2002) xac dinh b cap tir nuéc mua cho nude dudi dat TCN
bang tich va TCN da géc & San Juan, Washington bang phuong phép can bang nudc,
mo hinh tham siu (Deep Percolation Model - DPM), phuong phép can bang Clo.
Bang 1.6. B6 cap nudc dudi dat khu viee San Juan, 1997-1998 (Ngudn: Laura, 2002)

Pio Lwong bo cap (in/nim )

Lopez 2,49 (63,25mm/nam)
San Juan 1,99 (50,55mm/nam)

Orcas 1,46 (37,09mm/nam)

Shaw 1,44 (37,58mm/nam)
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Str dung mé hinh DPM, lugng bo cap nude dudi dat 1an luot 12 nho hon 1,5
inches/nim (twong tmg 38,1mm/nim) tai khu vuc da gdc, tir 0,5 dén 3 inhces/nam
(12,7 dén 76,2mm/nam) tai khu vuc trAm tich song bang va toi 9 inches/nim
(228,6mm/nam) tai ving dat cat c6 hé sé tham cao. Sir dung phuong phap can bang
Clo, lugng bo cap trung binh cho dao Lopez chi 1a 0,63 inches/nim (16mm/nam). Két
qua trén cho thidy méi lién hé chat ché giira lugng mua va lugng bo cap nude dudi
dat cling nhu anh huong cta thanh phan va vat liéu tram tich, da gdc tai khu vic
nghién ciru dén luong bd cap tir nwde mua cho nude dudi dat. Bo cap trung binh trong
mua khé va mua mua lan luot 1a 0,29 va 1,95 inches/nam (7,37 va 49,53mm/niam)
Vv6i phuong phap can bang Clo va 2,76 va 2,64 inches/nim (70,1 va 67,01lmm/nim)
v6i phuong phap DPM. So di c6 su khac biét nhu vay la do trong nudc dudi dat cac
khu vuc trén, c6 su xuat hién cuaa clorua khdng phai nguén géc tir khi quyén va nuéc
mua khi quyén thim xuéng.

L. Bertrand, M. Dirk (2011) nghién ciru tic dong cua bién doi khi hau va thay
d6i st dung dat dén bo cap nudc dudi dat tai luu vuc Nets, Pong Bic Bi bang mo
hinh Hydrus 1D va c6ng nghé GIS. Véi diéu kién khi hau hién tai (Dessel), chiéu sau
muc nudc dudi dat 14 1m thi lwong bd cidp nudc dudi dat trung binh nam Ia
391mm/nam. Véi diéu kién khi hau am ap (Gijon) lugng b6 cap nude dudi dat giam
tuong ung voi lugng bdc thoat hoi nude ting, chidu sdu muc nude dudi dat twong
ung la 3m.

Bang 1.7. Tac dong cua BPKH dén b cap nude dudi dat luu vic Nets, Bi (Nguon:
Bertrand, 2011)

Dessel (khi hau Gijon (Khi hau  Sisimiut (Khi hau

hién tai - DO) am - Cs/Cr) lanh EO/ET)

P =899mm P =947 mm P =306 mm
CAy trong (ngd) 495 (55%) 473 (50%) 128 (42%)
Pong c6 (cé) 307 (34%) 276 (29%) 96 (31%)
Rirng 14 kim 239 (27%) 211 (22%) 73 (24%)
Rirng rung la 375 (42%) 315 (33%) 104 (34%)

Luwu vuc Nete 391 mm/nam 361 mm/nam 108 mm/nam

Nghia 13, theo két qua nay vai du bao cua IPCC vé sy néng Ién toan cau vao
nam 2100 s& lam giam lugng bo cap nude dudi dat tai luu vuc Nets 1a 9% so véi hién
tai. Céc tac gia chi ra rang néu chuyén dién tich dét hién tai sang trong ngd cho phép
tang luong bo cap nudc dudi dat 1én 31%, con chuyén sang trong rirng 14 kim sé& l1am
giam luong bo cap cho nuéc dudi dat xudng 42%. Nghia 1a sy thay doi sir dung dat
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c6 anh huong rat 16n dén can bang nudc trong luu vuc. Sy suy giam dién tich dat
ndng nghiép 1a nguyén nhan dan dén suy giam luong bd cip nude dudi dat trén luu
vuc Nets.

A.K. Mustafa va E.N. Ali (2013) xay dung 9 16p ban db dit liéu gém bdc hoi,
gi6, 46 sAu muc nudc dudi dat, sir dung dat, mua, nhiét 4o, do dbc, loai dat, dia hinh
va m6 hinh MODFLOW d¢é xac dinh luong bd cap nuéc dudi dat tai luu vuc Jafr,
Jordan. Cac tac gia da xac dinh khoang 79% luong bbc hoi nudc hang nim xay ra
trong mua hé va 21% vao mua dong. Két qua tir md hinh cho thay khoang 5% luong
bd cap nudc dudi dat dién ra trong mua hé va 95% trong mua dong tuong ¢ng Véi
luong bdc thoat hoi nuéc cao vao mua he, luong mua 16n vao mua dong.

Cac nghién cau trén cho thiy, phuong phap mé hinh két hop véi cong nghé
GIS xac dinh twong ddi tét luong bd cap nudce dudi dat cho khu vuc. Can bang nude
la két qua tong lwong dong chay vao va dong chay ra caa mot luu vire. Luong mua 13
thanh phan chinh cho dong chay vao luu vuc. Po bdc hoi, bbc thoat hoi nudc 1a céc
thanh phan thoét ra khoi TCN quan trong nhét. T4t ca cac thanh phan can bang nuéc
duéi dat trong luu vuc phu thugc vao sir dung dat, 16p pha mat dat va ciu trac dat.

1.3.1.4. Nhém phwong phdp sir dung chit chi thi (Tracers)

D. Adomako va céng si (2010) sir dung dong vi bén Deuteri (2H), Oxy-18
(*80) trong nudc dé xac dinh thanh phan cung cap thim cho TCN luu vuc séng Densu,
Ghana. Céc tac gia st dung mo hinh HYDRUS 1D dé tinh toan lugng bd cap nudc
dudi dat hang thang cho khu vuc va phuong phap gan diing peak-shift dé xac dinh sy
bién d6i ham luong dong vi trong nudc mua, tir d6 xac dinh thoi gian van chuyén
trung binh va lugng bd cap tir nuée mua cho nude dudi dat tir su thay doi gia tri dinh
ctia déng vi trong nudc.

Bang 1.8. Luong bo cap trung binh niam theo cac phuong phap khac nhau (mm/nim)
(Nguon: Adomako, 2010)

M6 hinh van Phwong phap Cén bing nudéc
dong khong 6n peak-shift
dinh
Adwumoku 101 250 21
Teacher Mante 94 120 75
Ayikae Doblo 182 110 135

Céc tac gia nhan thay, trong ving nghién ctru, & d6 sau 2 - 3m, lugng bdc hoi
anh huong 16n dén thanh phan dong vi cé trong nude. Két qua tir mo hinh van dong
khong on dinh, luong bo cap cia khu vuc thay doi trong khoang 94 dén 182mm/nam
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(x 1-7%) tuong ung véi 6 - 14% luong mua. Trong khi do, st dung phuong phap
peak-shift, lugng bd cap 1a 110 dén 250 mm/nam (£10 - 30%) tuong tmg 11 - 14%
lugng mua.

J. Parlov va céng sw (2019) str dung ddng vi bén trong nudc (mé hinh 2 hoic
3 thanh phan) dé xac dinh ngudn cung cdp tham cho TCN sbng tich khéng ap gom
cac thanh tao dia chat bo roi Dé tir Holocen va Pleistocen & Zagreb (Croatia). CAc tac
gia cling xay dung duoc dudng nudc khi twong khu viue mé ta mdi quan hé thiry luc
gifta nudc mua, nude mit va nude dudi dat cling nhu giita cac TCN khac nhau cia
khu vyc. M6 hinh 2 thanh phan dua trén gia thuyét chi c6 2 ngudn bo cap 1a nudce
mua va nudc song Sava. Mo hinh 3 thanh phén dugc su dung dé kiém tra va dinh
luong thanh phan dong vi bén trong nudc dudi dat. Thanh phan thir ba & day 1a nudc
dudi dat thdm tir cac tang chira nude khac. Két qua cho thdy, mo hinh 2 hay 3 thanh
phén dua trén can béng khdi luong déng vi la cong cu hiéu qua dé xac dinh lugng bo
cap cho tang chtra nude. Trong khu vire, song Sava 1a ngudn bo cép chinh cho nudce
duéi dat. Chiéu day cua d6i thong khi va do thim cua dat anh hudng nhiéu dén viéc
bd cap nude dudi dat.
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Hinh 1.5. Thanh phan ddng vi clia nwdc mua & Zagreb, Ljubljana quan sat trong 16
khoan ¢ tang chira nudc Zagreb va séng Sava (Nguon: Parlov, 2019)
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Bang 1.9. Thanh phan cung cap tham theo khong gian & Zagreb (Ngudn: Parlov,
2019)

s . Bo cap tr mwa  Bo cap tir song Sava
Nhom 16 khoan quan trac

(%) (%)
Trung tim thanh phé Zagreb 29,52 70,48
L khoan viing Kosnica 21,92 78,08
L khoan viing Mala Mlaka 28,74 71,26
Ld khoan viing Petrusevec 27,18 72,82
L khoan vung Sasnjak, Zitnjak 32,50 67,50
L khoan viing Velika Gorica 16,26 83,74
L khoan viing Zaprude 24,39 75,61

Cac nghién ciu trén chi ra rang trong phuong phap thity vin dong vi, st dung
dong vi bén ¢ thé xac dinh chinh xac mdi quan hé va su dong gop cac ngudn cung
cap cho nuéc dudi dat. Str dung dong vi phong xa co thé tinh toan duogc luong bo cap
tir nuéc mua cho nudc dudi dat. Tuy nhién, ky thuat thay van dong vi thuong tén
kém va doi hoi phai ¢6 trinh d6 chuyén sau.

1.3.1.5. Nhém phwong phdp sir dung vién tham va GIS

M. Senthilkumar (2019) xac dinh cac viing b6 cap tir nude mua cho nuéce dudi
dat bang ky thuat vién tham & GIS trong hé théng ting chaa nuéc dudi dat
Amaravathi, Tamil Nadu, Nam An 6. Str dung dir liéu cuc khao sat An Do, dit liéu
vién tham va cong cu GIS, céc tac gia di xay dung cac ban dd yéu té anh huong dén
tiém ning bd cap tir nuéc mua cho nudce dudi dat khac nhau nhu dia mao, dia chat,
mat do sdng sudi, cac yéu tb tuyén tinh (dut gdy), loai dit, cudng d6 mua va do doc.
Céc 16p ban d6 dugc cho diém voi thang do tir 1 dén 100 tuong ung 1a dnh huong it
dén anh huong nhidu dén bo cap tir nude mua cho nude dudi dat. Trong mdi 16p ban
d6, cac yéu to nay lai chia ra thanh cac phu 16p 1a cac chi s6 anh huong, cho diém sé
tir 1 dén 4 twong (g V&i rat cao, cao, trung binh va kém theo mirc d6 anh huong dén
bd cap nudc dudi dat. Két qua cac tac gia da thanh lap duoc ban do phan ving tiém
nang bd cap tir nude mua cho nude dudi dat véi 4 ving tiém niang bo cap 1a rat cao,
cao, trung binh va rat kém.

S.G Patil va nnk (2014) st dung vién tham va GIS xéac dinh ving tiém nang
bd cap tir nude mua cho nudc dudi dat cac luu vuc song, ap dung tai Maharashtra,
An Po. Céc tac gia da sir dung hé thong thong tin dia ly va vién tham dé thanh lap
c4c ban d6 anh huéng theo cac yéu té anh huong khac nhau nhu sir dung dat, che phu
dat, @6 dbc (%), mat do sdng sudi va mat do tuyén tinh. Cac 16p ban dd nay sé dugc
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wdc tinh trong s tly thudc vao mie d6 anh huong cua ting yéu té dén viéc bo cap
tir nude mua cho nudc dudi dat. Sir dung phuong phap phan tich khdng gian trong
GIS, cac tac gia da thanh 1ap ban d6 phan ving tiém ning bd cap nude dudi dat tng
vé6i 3 viing 1a kém, trung binh va tot.

Preeja va nnk (2011) xac dinh ving tiém ning bo cip nude dudi dat caa luu
vyc sdng viing nhiét dsi Kerala, An Do bang ky thuat vién tham va GIS. Sir dung di
liéu Landsat ETM+ va dix liéu cua cuc khao sat An Do (Survey of India - SOI), céac
thong tin vé dia chat, dia mao, yéu tb tuyén tinh, d6 dbc va sir dung dat/lop pha da
duoc 1ap thanh c&c ban d6 chuyén dé. Cac 16p ban do chuyén dé duoc danh trong sé
va tién hanh phan tich khéng gian, tir 46 x4c dinh duoc céc ving tiém ning bd cap tir
nudc mua cho nude dudi dat 1a nghéo, trung binh, tét va rat tét.

1.3.1.6. Tong hop mot sé nghién civu vé bé cip nwdc dwdi dit dwoc siv dung
tai My

Théng ké trong Bang 1.10 cua Cuc khao sat Pia chit My cho thay, céac tac gia
déu két hop hai hay nhiéu phuong phap dé xac dinh luong bo cap cho nuée dudi dat
r0i danh gié, so sanh két qua giira cac phwong phap va kha niang tng dung cta ching.

Trong Bang 1.11 1a thdng ké cac nghién ciru xac dinh bd cap tir nude mua cho
nude dudi dat trong khu vuce cé diéu kién khi hau am tai M. Luong bd cap trung
binh nuéc dudi dat vao khoang 10 dén 60% luong mua ¢ khu vuce nay. Két qua lugng
b6 cap theo phuong phap Darcy thuong 16n va theo phuong phap Clorua thuong nhod
hon so vai cac phuong phap khac do quy mé luu vuc khéc nhau.
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Bang 1.10. Thong ké cuia Cuc Dia chat My vé cac cong trinh nghién ciru vé bd cap nude dudi dit (Ngudn: USGS, 2020)

STT | Nhém phwong Phwong phap Tac gia Nam Tén cbng trinh Noi xuit ban
phap
Dich chuyén | Rutledge, A.T. 2000 | St dung chuong trinh RORA dé | U.S. Geological
Nhém phuong | dudng cong suy udc luong lugng bod cap cho nude | Survey Open-File
phap quan trac | thoai muc nudc dudi dat tir s6 liéu dong chay Report 00-156, 44 p.
bién dong muyc | Dao ddong muc Heppner, C.S., 2007 | Cac phuong phap xac dinh luong | Hydrogeology
1 nuéc (Water | nude dudi dat Nimmo, J.R., and bd cap nuéc dudi dat ving d4 am | Journal, 13p.
Table Fluctuati- Risser, D.W. udt, nut né.
on methods - | Dao dong muc | Coes, A.L., Spruill, | 2007 | So sanh cac phuwong phap khac | Hydrogeology Journal
WTF) nude dudi dat T.B., and nhau vé udc luong ty 18 bo cap cho
Thomasson, M.J. tang chira nudc nong, khong ap.
Dong chay Szilagyi, Jozef, 2003 | Uéc tinh lugng bd cip co sé cho | Ground Water, vol.
Harvey, F.E., and nudc dudi dat st dung can bang | 41, no. 4, p. 504-513.
Nhom phuong N S q q
o Ayers, J.F. nudc va chi s6 dong chay co ban.
2 | phap nghién ctru | - s
s . Tong hop Healy, R.W, Gray, | 1989 | Can bang nudc tai bai thai phong | Water Resources
can bang nudc ) . )
J.R., de Vries, M.P. xa muc do thap Bulletin, vol. 25, p.
and Mills, P.C. 381-390
) D61 khong  bao Baehr, A.L., 2003 | Uéc luong sy thay doi theo khong | U.S. Geological
Nhom phuong . . P S
3 . . |hoa Kaufman, L.J., gian cta bo cdp vung Nam New | Survey Water-
phéap nghién ctru
Reasources
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STT | Nhém phwong Phwong phap Tac gia Nam Tén cbng trinh Noi xuit ban
phap
theo dinh luat Perkins, K.S., and Jersey tir cac thong s6 do dac vang | Investigations Report
Darcy Nolan, B.T. khéng béo hoa. 02-4288, 31 p.
Tham ri  ké | Taniguchi, M., and | 1993 | Po dac tham ri nudc duéi dat bang | Ground Water vol. 31,
Seepage Fukuo, Y. tham ri ké ty dong seepage p. 675-679
) Hoi quy Holtschlag, D.J. 1997 | Tong hop cac phuong phap xac | U.S. Geological
Nhém phuong AR e
hén th dinh ty 1¢ bo cap nudc dudi dat & | Survey Water Supply
P ai e ha luu Peninsula, Michigan Paper 2437, 37 p.
ngnicm < > < -
4 (Img e;ical Hoi quy Flynn, R.H.,and | 2004 | Tong quan v& udc lugng bo cap | U.S. Geological
.p ) Tasker, G.D. nude dudi dat tir dir liéu dong chay | Survey Scientific
relationships) L
nam va theo mua ¢ luu vuc New | Investigations Report
Hampshire 2004-5019, 61 p.
M6 hinh nudc | Sophocleous, M., | 2000 | Phuong phap luén va irng dung cua | Journal of Hydrology,
dudi dat Perkins, S.P. mo hinh nudc dudi dat va duong | vol. 236, p. 185-201
phan thuy ¢ Kansas
Nhom phuong _ . ~ .
5 hap mb hinh M6 hinh nuédc | McDonald, M.G., | 1988 | M0-dun sai phan hiru han 3 chi¢u | U.S. Geological
Phap dudi dat and Harbaugh, cia mo hinh dong chay nudc dudi | Survey Techniques of
AW. dat. Water Resources

Investigations, book
6, chap. Al, 586 p.
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STT | Nhém phwong Phwong phap Tac gia Nam Tén cbng trinh Noi xuit ban
phap
Mo hinh HELP3 Jyrkama, M.1., 2002 | M6 hinh bo cap turc thoi nude dudi | Ground Water, vol.
Sykes, J.F., and dat 40, no 6 p. 638-648
Normani, S.D.
CFCs Cook, P.G.and | 1997 | Nhiing tién bd gan day trong viéc | Journal of Hydrology,
Soloman, D.K. xéc dinh tudi ciia nude dudi dat tré | vol. 191, p. 245-265
chlorofluorocarbons, 3H/°He va
85Kr
) CFCs Ekwurzel, B.S.P., | 1994 | X4c dinh tud6i cua nuéc dudi dat | Water Resources
Nhom phuong i A n . e s -
o Smethie, W.M,, tang nong: so sanh gia tri tirc thoi | Research, vol. 30, no.
phap str dung ) ! q .
\ . Jr.,Plummer, L.N., cuia chat chi thi 3H/PHe, | 6, p. 1693-1708
6 chat chi thi
Busenberg, E., Chlorofluorocarbons, and &Kr
(Tracers) )
Michel, R.L.,
Weppering, R. and
Stute, M.
Chloride Scanlon, B.R. 1991 | Panh gia thong lugng d6 am cua | Journal of Hydrology,

dat tir dir liéu chloride trong dét sa

mac

vol. 128, p. 137-156
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STT | Nhém phwong Phwong phap Tac gia Nam Tén cbng trinh Noi xuit ban
phap
Tritium Roberston, W.D. | 1989 | Tritium nhu 1 chi s6 cta bd cap va | Water Resources
and Cherry, J.A. thoat trong hé tang chira nudc dudi | Research, vol. 25, p.
dat ¢ trung tAm Ontario 1097-1109
Tritium Allison, G.B.and | 1975 | Str dung tritium trong moéi truong | Journal of Hydrology,
Hughes, M.W. dé wdc lugng bo cap nude dudi dat | vol. 26, p. 245-254
tang chira nudc Nam Uc.
Zero-Tension Evett, S.R., 1995 | Anh huong ciia vat liéu va 16p phu | Soil Science Society
Lysimeters Warrick, A.W. and dén nhiét d6 vi tham ké va bodc hoi | of America Journal,
Mathias nudc. vol. 59, p.329-336
Nhoém phuong | Zero-Tension Gburek, W.J. and | 1999 | Nghién ctru hién truong bo cap | Hydrological
phap quan trac | Lysimeters Folmar, G.J. nuéc dudi dat: dic diém khu vuc | Processes, vol. 13, p.
7 | tham thau qua nghién ctru va két qua ban dau: 2813-2831
déi thong khi | Zero-Tension Allen, R.G., 1991 | Po dd boc thoat hoi nudc va mdi | American Society of
(Lizimet) Lysimeters Howell, T.A., truong bang tham ké Civil Engineers, New
Pruitt, W.O., York, 444 p.
Walter, 1.A. and

Jensen, M.E.




Bang 1.11. Cac phuong phép va gi tri bo cap nudc dudi dat theo phan trim lwong mua ving khi hau 4m wdt, My (Ngudn: USGS, 2020)
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Cac nghién ctru bo cap nudc dudi dat tir nudc mua

Minnesota North Pennsylvania | Wisconsin | NAWQA study | M®& hinh
Phwong phap i . . X
(Delin, Carolina (Risser, (Gebert, (Nolan va nnk, | (Ely, 2006)
2007) (Coes, 2007 2005 2007 2007
Quy mo6 dia phwong
Bién dong myc nudc (WTF) 6-56 (21) 25-94 (56) 19-48 (24)
Dinh tudi cua nudc dudi dat 7-49 (24) 2-36 (12)
Can bang nudc trong d6i thong khi | 25-60 (43)
(UZBM)
Tham thau qua déi thong khi 25-33(29)
Phuong trinh cén bang nudc 24-33 (29)
Dinh luat Darcy 62-69 (66) 0,00-1064 (64)
Chat chi thi Clorit viing khéng b&o hoa 0,05-119 (10)
Chat chi thi Clorit trong viing bo hoa 0,1-327 (17)
Quy mo6 luwu vue
Phuong trinh Rorabaught 8-44 (19) 16-27 (24) 24-33 (29)
Phén chia biéu do thuy vin 21-28 (25) | 3-54(21)
Phéan tich md hinh 0,3-63 (24)
Quy mo vung
Phuong trinh hoi quy khu vuc 8-38 (21) 2-42 (20)
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1.3.2. Nghién ctru bd cap tir nwéc mua cho nuée duwédi dit & Viet Nam
1.3.2.1. Nhém phwong phdp quan tric bién dpng muc nwéc (Water Table
Fluctuation methods - WTF)

Xac dinh lugng bd cap tir nude mua cho nude dudi dat thuong st dung phuong
phap quan tric bién dong muc nudc hay phuong phap Bindeman va duogc thyuc hién
trong cac cong tac danh gia trir lwong nudc dudi dat cua cac dé tai, du an diéu tra
danh gia tai nguyén nudc dudi dat.

Phan Vin Truwong (2011), trong nghién ctru “ Pac diém phan bd va sy hinh
thanh trir luong nuée dudi dat ving cat ven bién Quang Binh”, di str dung phuong
phap Bindeman xac dinh lwong bo cap tir nuéc mua cho nudce dudi dat khu vuc Quang
Binh. NDPD trong trim tich Dé t viing cét ven bién Quang Binh phan bd tring véi
c4c thanh tao dia chat voi hai tang chira nuéc chinh 13 Holocen (gh) va Pleistocen
(gp). Ngudn hinh thanh NDP cha yéu tir nude mua véi hé sé cung cap ngam dat 15%
dén 77% trix lwong duoc hinh thanh trong mua mura.

Nguyén Pirc RGi (2014) st dung phuong phap dao dong muc nude xac dinh
luong bd cap ¢ huyén Van Lam, Hung Yén 12 427mm/nidm chiém 34,1% luong mua
nam va ¢ thanh phd Hung Yén, huyén Tién Lir luong bo cap 13 547mm/nam chiém
38,1% lugng mua nam.

Nguyén Minh Ldn (2018) nghién ctu mdi quan hé giita nude song va nude
dué6i dat, dé xuat hé phuong phéap xac dinh trir luong khai thac nuée dudi dat ving
ven sdng Hong tir thi xa Son T4y dén Hung Yén. Tac gia di st dung dao dong muc
nuée dudi dat trong 16 khoan va mé hinh MODFLOW lam sang té duoc céc kiéu
quan hé thuy lrc gitta séng HOong va cac tang chira nudc trong tram tich Dé tir (tang
chaa nuéc gh va gp): 1) Nudce song va nude dudi dat cung cp cho nhau theo thoi
gian trong nam; 2) Nudgc séng ludn ludn cung cap cho nudc dudi dat trong tat ca thoi
gian trong nam va 3) Quan hé thity luc giita nudc séng voi nude dudi dat cd 4p nam
sdu duge ngin cach boi 16p thAm nude yéu.

Nguyén Minh Ky (2019) da sir dung phuong phap quan trac bién dong muc
nuéc Bindeman dé xac dinh kha nang bo cap nudc dudi dat tir nudc mua trén dia ban
thi xa Di An, tinh Binh Duong. Trong giai doan 2014 - 2017, luong bd cap nudc dudi
dat tir nwdc mua phy thude vao luong mua, sd ngdy mua va qua trinh d6 thi hoa.
Luong bo cap trung binh trong giai doan nay c6 xu hudng giam, luong bo cap tu
nhién cao nhat & mic 95977m3/ngay nam 2013.
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1.3.2.2. Nhém phwong phdp nghién civu cén bing nwéc

Nguyén Minh Khuyén (2015) nghién ctu dic diém hinh thanh trir lvong nuée
duéi dat luu vuc séng ven bién tinh Binh Thuan va Ninh Thuén. Téc gia da st dung
san can bang va mé hinh MODFLOW xéc dinh duoc luong bd cap nudc dudi dat tir
nuéc mua. Thanh phan tham gia hinh thanh trit luong NDP gdm nguén nudc mua
cung cap, ngudn séng sudi cung cap, ngudn bén sudn cung cap va ngudn diéu tiét tir
ban than tang chira nude. Muia mua thanh phan tham gia hinh thanh trir lwgng NDD
cha yéu la tir nuéc mua (chiém 66,2%), tiép do6 1a nudc sdng, sudi (27,3%), luong
nude diéu tiét tir ban than tang chira nudc (4,1%) va tir bén suon (2,5%). Nguoc lai,
vé mua khé thi ngudn hinh thanh trit luong cho NDD 14 tir nudc sdng, sudi (chiém
41,1%), tir lugng nude diéu tiét tir ban than ting chira nudc (33,9%), tir nuwdc mua
(21,7%) va tir bén suon (3,4%).

Nguyén Thi Ngoc Dung (2006) xac dinh cac thong s DCTV theo tai liéu quan
trac dong thai nudc dudi dat, thir nghiém ap dung cho mot sd ving ¢ dong bang Bic
Bo. Tac gia di sir dung sin can bang dé xac dinh luong bd cdp cua nudc mua cho
NDB. Luong bb cap cia nude mua cho nude dudi dit tuyén Pan Phuong - Hoai Dic
(giai doan 1995 - 2004) dao dong trong khoang 0,283 dén 0,3mm/ngay, thudng gip
0,3mm/ngay. Ti 1& phan trim so v6i luong mua trung binh 14 7%. Lugng nudc mua
cung cip cho nuée dudi dat trong khoang thoi gian néu trén 1a 572mm va béc hoi 1a
440,85mm, lwong bd cap 16n hon gia tri thoat theo phuong thang dimg 1a 131,15mm.

1.3.2.3. Nhom phwong phdap mé hinh

Pham Quy Nhan (2000), trong luan an tién si “Nghién ciu vé su hinh thanh
va trir luong nude dudi dat cac trim tich Pé t ddng bang sdng Hong va ¥ nghia cua
né trong nén kinh té quc dan”, da st dung md hinh MODFLOW dé danh gia trix
lugng nude dudi dat ving PBSH va phan ra cac ving dong thai cung cap boi nudc
mua; boi tham xuyén va bai tham tir song va tir cac TCN bén dudi. Tac gia da xac
dinh duoc lugng b cap tr nudc mua vao trong cac TCN tram tich Dé ti chiém
56,28% (vao mua khd) va 84,11% (vao mua mua). Tuy nhién, chua c6 sd lidu kiém
dinh tryc tiép lwong tham nay.

Poan Van Canh (2015) sit dung cong nghé GIS, phan mém MODFLOW, can
bang nudc dé danh gia tai nguyén du bao nudc dudi dat PBBB. Theo tac gia, nudc
dudi dat trong cac tram tich Dé tir viing dong bang Bic Bo c6 mot s ngudn bd cap
tu nhién chinh sau, mot l1a nguén chay tur phia béc, hai 1a nguén chdy vao tur hai bén
suon, ba 1a nguén b cap tryc tiép tir nwdéc mua trén pham vi phan b ciia cac tang

chtra nudc DE tr va bon 13, bo cép truc ti€p tu nudc song Hong.
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Hoang Minh Tuyén va nnk (2017), trong nghién ctru “Xac dinh luong bo cap
nuée dudi dat tir mua trén luu vuc séng Dong Nai”, di stir dung mo hinh SWAT dé
tinh toan lwong bd cap tir mua cho nuée dudi dat. Két qua danh gia cho thiy luong
bd cap trung binh nim bién dong tir 100 - 500mm/nam trén trén cac phu luu chinh
lru vire song Dong Nai va tir 500 - 600 mm/nim trén cac séng nhanh. Do anh hudng
cuia mit dém nhu do che phu mat dat, hién trang st dung dat... dan dén ty 18 luong bd
cap tir nudc mua cho nudc dudi dat bién ddi tir 2 - 30% tiy vao loai mat dém.

Triéu Durc Huy (2021), st dung phuong phap mé hinh va dao dong muc nudéc,
xéc dinh, phan loai céc kiéu diéu kién bién sdng Hong va bién d4 gdc phan Tay Nam,
thanh phé Ha Noi nhu sau: Khu vuc tir Phic Tho dén Cao Vién huyén Chuong My
thuoc kiéu I11, nude dudi dat vira thoat qua bién, vira duoc cung cap qua bién theo
thoi gian vai gid tri luu lwong cép, thoat qua bién dao dong tir -191m?3/ngay/km bién
dén 227md/ngay/km bién, luu lwong thoét qua bién trung binh khoang -13m3/ngay/km
bién. Khu vuc tir Trudng Thinh dén Doi Binh huyén Ung Hoa thudc kiéu 111, gia tri
cung cap qua bién trung binh 1a 109m3/ngay/km bién.

1.3.2.4. Nhém phwong phdp sir dung chit chi thi (Tracers)

Tran Thanh Lé (2011) xac dinh lwong bd cap va mdi quan hé giita cac tang
chira nudc trong cac tram tich Bé ttr ving Thach That - Pan Phuong, Ha Noi bang
phuong phap thay vin dong vi. Tac gia xac dinh thanh phan cung cap tham, mi quan
hé thay lyc giita cac tang chira nudc Holocen va Pleistocen bang dong vi bén 80/2H
va luong bd cap bang déng vi phong xa 3H.

Tai bai giéng huyén Pan Phuong, tac gia da xac dinh duoc thanh phan bé cap
cua nudc séng Hong cho TCN Holocen va nguoc lai. Mua mua, nude séng bd cap
cho TCN Holocen (theo ddng vi 180 1a 88%, theo 2H 14 85% luwong b cap). Mua khé,
nuéce dudi dat TCN Holocen cung cap cho nuéc song Hong (theo dong vi 120 1a 74%,
theo 2H 1a 72% luong bo cap).

Pham Quy Nhdn, Pang Tran Trung, Tran Thanh Lé (2014), trong nghién ctu
“Sir dung khai thac hop 1y nuéc duéi dat Thanh phd Ha Noi”, da tién hanh lay mau
d6ng vi dé danh gia méi quan hé thuy luc gitra nude song va NDD. CAc tac gia Xac
dinh, luong déng godp cua nudc sdng Hong tai nha may nudc Ha Pinh chiém 50%,
Mai Dich 52%, Phap Van 57%. Céc s6 liéu dong vi 3H trong nudc dudi dat, nude bé
mat, nude mua da phan chia nguon goc nude dudi dat Ha Noi: viing ven séng Hong
c6 mbi lién hé tryc tiép véi nudc séng Hong; ving trung tam 1a ving pha tron giira
nuéc dudi dat voi nguon nudc bé mat; ving phia Tay c6 ngudn goc tir nudéc mua
tham xudng 1a chu yéu.
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D. Postma va céng su (2016), trong nghién ctru “Ngudn gbc Asen trong qué
trinh thAm cta nudc sdong Hong vao cac ting chira nude dudi sau khu vuc Ha Noi,
Viét Nam”, da sir dung déng vi phéng xa Tritium - Helium dé xac dinh tudi va mbi
quan hé giita nuée song Hong véi cac TCN Dé tir khu vue Nam Du, Ha Noi. Két qua
cho thdy, & d6 sau 40m, trong TCN Holocen, nuéc dudi dit c6 tudi tré chimg t6 nude
bé mit 12 ngudn cép cho nude dudi dat khu vue.

Larsen, Pham Quy Nhdn (2008), trong nghién ctru “Kiém soét cac qué trinh
dia chét va dia chat thity vin trong qua trinh 6 nhiém Asen vao tang chira nudc ving
bai bdi song Hong, Viét Nam”, di sir dung phwong phap mé hinh va thity van dong
vi xac dinh lugng bd cap chu yéu cho khu vuc Pan Phuogng 1a tir nuéc song va nudce
mua khoang 1,5 triéu m¥niam. Str dung mé hinh MODFLOW thi luong bd cap 1a 60
- 100mm/nam trong khi d6 dya vao tudi 3H/ 3He thi luong b cap 1a 195mm/nam.

1.3.2.5. Nhém phwong phdp sir dung vién tham va GIS

Ha Quang Khdi (2014) nghién cttu anh huéng cia bién doi khi hau dén bo cap
nude dudi dat khu vuc thanh phé HS6 Chi Minh. Tac gia sir dung phuong phap mo
hinh dong chay nuée dudi dat va phuong phap sai phan hitu han dé xac dinh luong
bo cap nude dudi dat cho TP HO6 Chi Minh va mot phan cia Binh Duong, Long An
va Tay Ninh. Téc gia da xay dung duoc mdi quan hé tuyén tinh giira téc do bd cap
nuée dudi dat véi lwong mua hiéu qua, phi hop véi gid tri quan trac thuc té déng thoi
xéac dinh duoc cac khu vuc bd cap khac nhau trong ving nghién ctu.

Nguyén Vin Nghia (2016) danh gia tic dong cua d6 thi hoa dén luong bd cap
tir nudc mua cho nude dudi dat thanh phé Ha Noi. Tac gia sir dung phan mém
MODFLOW va anh vién tham, xac dinh luong bd cap tir nudc mua cho nuée dudi
dat vang Ha Noi qua tirng thoi ky phat trién d6 thi.

Téc gia thiét 1ap cac khu vuc can bang nude dé tinh todn bang mé hinh sé
lwong bd cap tir nuée mua cho nude dudi dit ving ngoai thanh, ving chuyén tiép
(Bic Tur Liém, Ha Dong, Hoang Mai...) va ving noi thanh (Ba Binh, Hoan Kiém,
DPéng Da, Hai Ba Trung). Su thay d6i sir dung dat, viéc bé tdng hoa, atphal hoa bé
mat trong qua trinh do thi hda anh hudong dén cac thanh phan cung cap, luong cung
cap cho nude dudi dat ving ndi thanh Ha Noi, cu thé giai doan 2001 - 2015 trén cac
viing ngoai thanh va viing chuyén tiép, luong bd cap cho nude dudi dat giam so Voi
giai doan 1990 - 2000 khoang 50 - 60%.

1.4. KET LUAN CHUONG 1

Luong bo cap cho nuéc dudi dat thuong khdng thé do luong truc tiép ma phai

sir dung cac phuong phap gian tiép. Cac phuong phap gian tiép nay thuong co sai sd
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do phu thudc nhiéu yéu t6 kho dinh lugng bang cac mé hinh vat ly vi vay luong bd
cap nudc dudi dat thuong duoc xac dinh bang cach sir dung nhiéu phuong phap dé
c6 duoc gia tri dang tin cay (Lerner va cong su, 1990).

Trén thé giéi cling nhu & Viét Nam, cac tac gia thuong sir dung nhom céc
phuong phap nhu dao dong muc nudc, can bang nudc, thiy vin dong vi két hop véi
phuong phap mé hinh dé xac dinh luong bd cap cho nude dudi dat & cac khu vuc
riéng lé khac nhau.

Déi voi DPBSH, khi nghién ciru bo cap cho nude dudi dat, nhin chung, cac nha
khoa hoc déu thdng nhat, nguén cung cap tham cho ddng bang Ia thim ven ria, tham
thang dting do mua (twdi), thim tir sdng va tham giira cac tang chira nude ¢ nhitng
noi c6 16p cach nudc yéu. Tuy nhién, cc nghién ciru mai chi tap trung & nhirng khu
vuc nho hay theo diém (Hinh 1.6).

Chinh vi vay, NCS thay rang, thir nhat, sir dung nhiéu phuong phép xac dinh
luong bo cap cho nude dudi dat rdi so sanh, danh gia két qua voi cac nghién cau
truéc 13 tot hon ca. Thi hai, sir dung vién tham va GIS phan ving tiém ning bo cap
tir nude mua chua dugc s dung trén DBSH va 1a phuong phap kha thi. Thir ba, sén
can bang va thuy van dong vi co thé xac dinh duoc méi quan hé, sy dong gop cua
nuéc mua cho nudce dudi dat cling nhu xac dinh tudi, luong bd cap tir nude mua cho

TCN. Thtr tw, phuong phap mé hinh dénh gia duoc vai trd cia nudc mua dbi voi sy

Nguyén Minh Lan (2018): b cép tix
song Hong doan Son Téy — Hung Yén
E. ting gh: luomg nuwdc dén trung binh
788000 m*/ngay (T8,T9) va 437000
den 489000 (T1.2,3). | .
Tham tir song Hong chiém 40% tong
lwong chay dén;

Tham tirmua 3 % va 4%.

G. Tang qp

+Ba Vi-Vinh Tuéng: T8 nudc song
cap hon 95 ngin m*/ngay; T1 nudc ndd
cap hon 1 nghin m*/ngay

+Son Tay-Phic Tho: T4 nudc song
cap hon 81 ngin m*/ngay; T1 nudc ndd
cap hon 17 nghin m*/ngay

+ Trung tim Ha Néi, Ho Tay T9 nudce
song cap 224 nghin m’ /ngay.

+ Ba Dinh —~Nam Du: T8 nudc song
cap 596.860m"/ngay

Triéu Dic Huy (2019):

A Khong dong chay

B. Luvu luong cap thoat: tir -
191m*/ngay dén 227 m’/ngay trén
1 km bién

C. 109 m*/ngay/km bién

Pham Quy Nhén (2000)

D. bo cip tir nudc mua vao trong cic
TCN trdm tich Dé T chiém 56.28
(vao mua khd) va 84.11% (vao mua
mua)

Nguyén Vin Nghia (2016): Ha Nai
1990-2000-H

4 quan noi thanh 63mm/mam

Céc huyén ngoai thanh 373mm/mam
Quén huyén chuyén tiép 196mm/mam

Trén Thinh L&(2014): Dan Phuong
Ha No1, sir dung dong vi xdc dinh
dwoc gia tri 1;6 gép cua nwéc mua cho
nude dudi dat ting Holocen 1a 12%

Nguygn Dire R (2014): Hung Yeén,

xédc dinh dwoc gid tri bd cdp cia nudce
mua cho nudc dudi dat tang Holocen
12 15-20%

Larsen, Pham Quy Nhdn va nkk (2008)
vung bai béi séng Hong, khu vuc Pan
Phuong

MODFLOW: 60-100mm/nam;

Tuodi *H/ *He: 195mm/nam

Doan Vian Canh (2013): bd cdp t nuwdc mua 13
4.480.354,07 m3/ngay va lugng bd cap truc tiep tir séng
Hong (doan tir Son Tay dén Hung Yén) 13 5.909.967,36
m3/ngay. Lwong bd cdp tv nhién ti? nudc mua cho nudc
dudi dat chi€ém 42,9% téng lugng bd cap cho TCN Dé t&

Hinh 1.6. Cac nghién cau vé bo cap nude dudi dat cho cac TCN Pé ti PBSH
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CHUONG 2. PAC PIEM PIA CHAT, PIA MAO, PIA CHAT THUY
VAN KHU VUC NGHIEN CUU
2.1. PAC PIEM DIA CHAT
2.1.1. Cac thanh tao trudc DéE tir

DBSH c6 hinh dang kéo dai phat trién theo phuong Tay Bac - Dong Nam trén
co s mot dia hao hinh thanh trong qua trinh tach déan vo luc dia tir Kainozoi som.
Dia hao nay bi khéng ché boi cac dat gdy sau cung phuong, gdm 16p da mong va céc
thanh tao Kanozoi.

2.1.1.1. Lop da mong

Lép ¢4 mong c6 thanh phan 1a i) cac da thugc phire hé song Hong nhu da phién
két tinh bién chat cao, phién thach anh, ii) cac d tudi tién Cambri nhu d4 phién két
tinh, da phién luc, iii) cac da tuoi Paleozoi - Mezozoi nhu d4 tram tich - phun trao,
tram tich luc nguyén, tram tich cacbonat... Lop da mong nay gom bén tang cau tric:

Tang cau trac Tién Cambri

Tang cau trc Rifei - Devon dudi

Tang cau tric Paleozoi gitra - Mezozoi dudi

Tang cau tric Mezozoi

2.1.1.2. Thanh tao Kainozoi

Thanh tao nay bao gom ba phu tang:

Phu tang cu tric dudi (Eocen - Oligocen) gom hé tang Phu Tién (P2pt) va hé
tang Pinh Cao (P2dc), cAu thanh béi cac da sét két, bot két xen cudi két. ..

Phu tang cau tric giita (Miocen) gom hé tang Phong Chau (N1'pc), hé tang
Phii Cir (N1?) va hé tang Tién Hung (N12), cAu thanh bai cac thanh tao cét két, san két
xen sét két, bot két xam den chura than nau.

Phu tang cau trdc trén (Pliocen - Dé tr) gom hé ting Vinh Bao (Navb), hé
tang Lé Chi (Q11), hé tang Ha Noi (Q12%?), hé tang Vinh Phuc (Q1%?), hé tang
Hai Hung (Q2?) va hé tang Thai Binh (Q2%), ciu thanh boi cac da cat két, bot két,
cudi két, san két va cac thanh tao cudi san, cat bot sét ba roi hé bé tu.

2.1.2. Cac thanh tao D¢ tir

Dua trén phuong 4n phan chia dia ting Dé tt cia Ngd Quang Toan (1989),
Tran Nghi va Ngd Quang Toan (1991), Ngbé Quang Toan (1995), Hoang Ngoc Ky
(2005)... Dodn Pinh Lam (2003) d3 thanh 1ap so dd tram tich Bé t& ving dong bang
DBSH gom cac thanh tao Holocen va Pleistocen, dugc phan 1am 5 phan vi dia tang,
ng véi 5 chu ky thanh tao tram tich (Hinh 2.1)
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cua Hoang Ngoc Ky, Ngo Quang Toan va Vi Nhat Thang

CHU GIAI

Cidc thanh tao Holocen

Sy

T

Tram tich aluvi Holocen trén: sét bot pha cat

mau Xxam nau, nau tham

Tram tich song -bién Holocen tén: sét, bot cdt

mau xdam, xam den nhat, chita hoa thach dong thue vat

Trim tich hé dam 1dy Holocen trén: sét, sét bot
miu xim den chira di tich tuc vat

Tram tich dam ldy ven bién Holocen trén: sét bot cat
mau xam, den xam chira nhiéu di tich dong thuc vat

Trim tich aluvi Holocen dudi-giita: sét bot, bot cait
mau niu xam

Tram tich bién Holocen dugi-gitia: sét bot, cdt mau
xdm, chira di tich vi co sinh

Tram tich song-bién Holocen dudi-giita: sét bot
bot cdt mau xam nhat, xim tham

Trdam tich ho-dam 1dy Holocen dudi-gitra: sét bot
mau xdm den chita nhiéu di tich thuc vat

Cic thanh tao Pleistocen

rs

s
i

Tram tich aluvi Pleistocen trén: sét bot mau xam
nau do, vang do

Tram tich song-bien Pleistocen trén: sét bot cat
mau xam vang, niu do

Trim tich aluvi-proluvi Pleistocen gira-trén: cdt san
5€t bot mau xdm nhat, xdm tring

bi gdc trude Deé ti
Song, muong

Ranh gidi viing nghién ctiu

Hinh 2.1. So d6 tram tich B¢ tt PBSH (Ngudn: Dodn Dinh Lam, 2003)
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2.1.2.1. Théng Pleistocen

C4c thanh tao Pleistocen duoc chia thanh 3 hé tang:

a. Hé tang Lé Chi (Q:! Ic)

Trong vung DBSH cac thanh tao hé ting Lé Chi khéng 16 trén mat, chi thiy
trong céc 16 khoan va 1a thanh tao 16t day cua khu vuc. O céc triing ven ria phia Tay
va Tay Bic DBSH, hé ting Lé Chi xuat hién tai do sau tir 45m dén 70m, chiéu day
thay d6i tir 5m dén 25m, gdm 3 phan: phan dudi la cac thanh tao hat thd nhu cudi san
soi 1an cat tho twdng 10ng sdng mién ndi; phan giita la cat hat min, hat trung pha cét
bot; phan trén cing la cac thanh tao hat min gdm sét, sét bot 1an cat min xam vang
Xam nhat.

Cac thanh tao hé tang Lé Chi nam phu bat chinh hop 18n céc thanh tao thuoc
hé ting Vinh Bao (N2vb) va ranh gii gitra 2 hé tang nay duoc coi 1a ranh giéi Neogen
- bé tu.

b. Hé tang Ha Néi (Q:112%hn).

Cac tram tich hat thd cua hé ting Ha Noi phu 18n trén hé tang Lé Chi, xuat 16
& ven ria phia Tay Béc va Bic caa PBSH c6 ngudn gbc aluvi - proluvi gém hai tap:
tap dudi 1a céc thanh tao hat thé, thanh phan thay doi tir cudi san soi xen cét thd ¢ ven
ria dén cat thd, cat trung ¢ phan trung tam; tap trén la cac thanh tao hat min gom cét
bot, bot sét.

Tai ving trung tim dong bang va ven bién, céc thanh tao hé ting Ha Noi gap
& trong cé4c 16 khoan. O nhitng viing sut trung tdm, hé tang Ha Noi xuét hién tai do
sau 80 - 140m con & nhirng ving nang & hai sudn, bat gap tai do sdu 40 - 80m. Thanh
phan thach hoc cua hé ting c6 ngudn gbc chuyén tiép tir song sang séng bién gém hai
tap: tap dudi 1a cac thanh tao aluvi gém cét san 13n cudi nho chuyén dan 18n cét hat
trung, hat min mau xam sang, xen kep cac tap mong bot sét va két thic 1a bot sét, bot
cat mau tim nhat; tap trén la cac thanh tao song - bién véi chiéu day dao dong tir 5m
dén 40m, bao gém cac tram tich cat min, hat trung & dudi xen it bot sét. Trong thanh
phan tram tich c6 chira di tich tao man - lo ddc trung cho méi truong cira séng ven
bién; trén cling 1a sét, sét bot mau nau xam, nau gu xen kep céc I6p cat min mong.

c. Hé tang Vinh Phuc (Q:123vp)

Tram tich hé ting Vinh Phuc phu chinh hop Ién trén bé mit caa hé tang Ha
Noi. Tram tich hé ting Vinh Phic c6 ngudn géc aluvi dén nguon géc bién va la céc
thanh tao cua mot tam giac chau co.

Tram tich c6 ngudn géc aluvi 16 ra & ven ria Tay Bac, Tay Nam cia DPBSH
(Hiép Hoa, Soc Son, Vinh Yén...) va bat gap trong cac 16 khoan ¢ trung tam dong
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bang va ven bién tai 6 sdu 40m dén 70m, mot s noi dén 85m. Chiéu day tram tich
thay ddi tir 5m dén 25m, thanh phan chu yéu Ia cat 13n san s6i ¢ phan duéi, chuyén
I&n trén la cat bot, bot sét mau vang dé, vang nau loang 16.

Tram tich ¢6 ngudn gbc song - bién 16 thanh dai hep tai phia Bic DPBSH (Thu4n
Thanh, Thuy Nguyén), bt gap trong cac 15 khoan & trung tim dong bang va ven bién
tai 6 sau tir 20m dén 60m, chiéu day tram tich thay doi tir 20m dén 40m, thanh phan
gom cét hat min mau xam, chua it bot sét ¢ phan dudi, chuyén Ién trén 1a cac tram
tich hat min gém sét bot, bot - sét.

Tram tich ngudn géc bién chi bat gap trong cac 15 khoan ving ven bién (Ninh
Binh, Nam Dinh, Thai Binh) tai d6 sau tir 20m dén 60m, chiéu day thay doi tir 6m
dén 25m, thanh phan chu yéu 1a sét bot, bot sét xam xanh, xam xi ming.

2.1.2.2. Théng Holocen

Cac thanh tao Holocen phu trai rong khdp DBSH, chiéu day 16p tram tich ting
dan tir 1m ¢ phia Tay Bac dén trén 50m ¢ phia Dong Nam cuia dong bang. Céc thanh
tao Holocen dugc phan chia thanh hai hé tang:

a. Hé tang Hai Hung (tudi Holocen sém-giira, Q,1?2)

Pic diém tram tich cua hé ting Hai Hung la c&c tram tich da ngudn géc, tir
song, ho - dam lay dén dam lay ven bién, chau thd va ca ngudn géc bién, chiéu day
dao dong tir 2m & ving ven ria dong bang dén 20m tai trung tdm va 35m tai ven bién.

Tram tich hé ting Hai Hung 16 ra tai ven ria Tay Bac, Bic cia PBSH nhu Tay
Bac Ha Noi, Nam Hai Duong, Hai Phong va ¢ mot s6 viing trung tim dong bang nhu
Vu Ban - Nam Dinh, Binh Luc - Ha Nam, Hung Ha - Thai Binh. Chiéu day ting theo
quy luat caa tram tich hé tang nay 1a ting dan tir TAy Bic dén Pong Nam (tir 15m dén
35m), mot sé noi mong hon con tir 8m dén 12m (Tién Li, Phu Cur, Thanh Mién -
Hung Yén).

b. Hé tang Thai Binh (tusi Holocen mugn, Q2°)

Tram tich hé tang Thai Binh phan bé phd bién trén hau khap dién tich caa
d6ng bang va nam phu 18n trén cac tram tich hé tang Hai Hung. Thanh phan tram tich
gom cac thanh tao aluvi, ho - dam lay, dam lay ven bién, chau tho, va bién, chiéu day
thay doi tir 1m tai ving ven ria Bac, Tay Béac va Tay Nam ddng bang dén 20m tai
viing ven bién. Tai khu vuc Son Tay, tram tich hé ting Thai Binh c6 noi 16 ra trén
mat, chiéu day dat téi 10m. Tai ving triing Nam Ha Noi, tram tich hé ting Théi Binh
c6 chiéu day trung binh 5 - 7m, ¢6 noi dat 15 - 20m.

Tai ving trung tdm déng bang, chiéu day tram tich rat mong, c6 noi chi dat 2
- 3m (Thuong Tin dén Hung Yén). Tai viing ven bién, chiéu day tram tich ting nhanh,
nhét 1 tr Nam Hung Yén.
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2.1.3. Cac qua trinh dia chit PBSH

Theo Gressly (1838) “twdng la trAm tich cling mét tudi, nhung thanh tao &
nhitng noi khac nhau”. Nhu vay, tuéng tram tich thé hién da va méi truedng thanh tao
cua né. Béi véi vang DBSH, céc tram tich Holocen duge chia thanh 22 tuéng theo
cac giai doan phat trién cia DPBSH nhu sau:

a. Giai doan viing vinh

Giai doan ndy xay ra trudc va sau thoi diém bién tién cuc dai, trong do, qua
trinh triéu va song bién chiém vai tro cha dao hinh thanh dong bang chau thd. Khi
muc nudc bién dang cao, cac con sdng bat dau xay ra qué trinh xam thuc ngang va
hinh thanh cac tram tich aluvi va ling dong & phia Bic, Tay Bac déng bang chau tho
s6ng Hong. Trong giai doan nay hinh thanh 5 tuéng tram tich.

b. Giai doan chau tho

Giai doan chau thé hinh thanh khi téc d6 dang caa muc nudc bién giam (tir
cudi Holocen sém). Khi muc bién ha thap dan, toc do boi tu & ving cira séng xay ra
nhanh va 16n hon tdc d6 1an chim do vay chau thd bat dau phat trién manh. Tram tich
tir viing cao duoc chuyén dén va ling dong ¢ doi bo dan dén nhiing ving trudc kia la
ctra s6ng bi lap day, tré thanh chau tho. Trong giai doan nay hinh thanh 11 tuéng
tram tich.

c. Giai dogn aluvi

Giai doan aluvi, bat dau tir cudi Holocen giira, 13 giai doan cudi cing caa chu
ki phat trién d6ng bang chau tho. Luc nay ddng bang chau thd da hinh thanh va trai
dai vé phia bién dé lai phia sau mot bé mat rong, bang phiang va twong dbi thap. Sy
van chuyén vat liéu caa cac con sdng giam do d6 cao bé mat ddng bang chau thé giam
dan dén viéc mot phan vat lidu do céc con séng van chuyén s& duoc lang dong ngay
trén bé mat va tao thanh céc tram tich aluvi phu 18n trén cc thanh tao chau thé truéc
d6. Trong giai doan aluvi da hinh thanh 6 tuéng tram tich.

2.1.4. Pic diém Kkién tao va cac d6i kién tric

2.1.4.1. Pic diém kién tao

DBSH 14 noi xay ra hoat dong tach gi&n va sut 1Gn manh nhat & mién Béc Viét
Nam trong giai doan tan kién tao da dugc dé cap dén khé nhiéu trong cac cong trinh
nghién cau cua Rezanov va nnk (1971), Nguyén Trong Yém (1985), Tran Van Tri
(2009) ... Cac nghién ciru di chi ra rang hoat dong cua cac dut gay trong khu vuc da
chia cat PBSH, tao ra kiéu kién triic 6 mang khé dic trung.

a. Hé thong dirt gay phuwong Tdy Bdc - Péng Nam

Hé thong la nhitng dut gay sau, 16n, cd tinh khdng ché, phan chia PBSH thanh
cac déi co ché a6 hoat dong kién tao khac nhau, gém hai cap:
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Dut gay cép I 1a cac dut giy sau dong vai tro phan chia cac yéu td kién tric
bac mot va khdng ché dic diém dia dong lec caa cac déi kién tao gdm dit gay sdng
Hong, dut gdy séng Chay, dut gdy song L6. Cac dat gdy nay, hinh thanh tir truéc
Neogen va hoat dong tro lai trong giai doan tan kién tao (TKT), hién hoat dong véi
co ché truot bang phai thuan, dong vai trd quan trong trong viéc chi phdi cac qué trinh
tram tich va phan chia PBSH thanh cc d6i ciu truc c6 phuong Tay Bac - Dong Nam
vé6i ché do hoat dong kién tao khac nhau (Phung Vian Phach, 2018).

Put gay cap 11 gém cac dit gdy Vinh Ninh, Kinh Mén, Ba Vi - Son Tay va
cac dit gdy song song cung hé voi dat gdy song Hong. Cac dut gay nay phat trién
doc theo hai ria cua cac dut gdy cap I, chia cit cac kién tric cap | thanh cac khdi nang
ha bac cao.

b. Hé thong dirt gdy phirong Péng Bac - Tay Nam

Hé thdng dong vai tro phan bac dong bang, tao nén bic tranh sut bac caa toan
d6ng bang PBSH. Hé théng dit giy nay co do sau khdng 16n, bao gdm cac dut gay
Phuc Tho - Phic Yén, Chuong M¥ - Tr Son, Séng Pudng, Sng Ludc, Xuan Truong
- Thuy Anh, Yé&n M6 - Hon Gai, Van Ly. Cac dut gay nay tao ra kién triic 6 mang
kha dic thi caa ddng bang chau thé séng Hong.

c. Hé thong dirt gdy phwong d kinh tuyén.

Céc dut gay thudc hé thdng dut gay & kinh tuyén cé chiéu rong kha Ion tir 1 -
2km dén 4 - 5km véi chiéu dai tir 4 - 5km dén 40 - 45km. Day 1a cac dat gdy c6 quy
mo6 nho hon hai hé théng dut gay trén, bao gom cac doi pha huy Thanh Liém - Gia
Khénh, Kim Bang, Miéu M6n, Hoa Binh - Bat Bat, Trung Ha, Chau Son, Van Céc,
Thanh Tri, Pha Lai, Kién Thuy.

2.1.4.2. Cdc déi kién tric

Véi dic diém kién tao néu trén, trong pham vi PBSH c6 thé phan biét ba ving
kién tric lon (Hinh 2.2).

a. Vung nang TKT

- P6i nang tao nui Pong Bac ¢ gisi han vé phia Tay Nam la dt gay sau
Quang Yén gom phan 16n Bac Ninh, Bic Giang, Pong Triéu, Mao Khé va Quang
Ninh. Hoat dong ning trong giai doan TKT va kién tao hién dai trong ving nay vao
khoang 1 - 2mm/nam. Trong d&i ton tai mot s6 khu vuc ¢6 biéu hién nang rd rét nhu
Yén Tir, Kinh Mon, Quang Yén, Yén Diing.

- PGi nang tao nii Tay Nam c6 gigi han vé phia Pong Bic 1a dut gy Séng
Hong thudc dia phan céc tinh Hoa Binh, Ha Tay (cii), Hi Nam, Ninh Binh. Bé mit
moéng chim dan vé phia Dong Nam. Viing gan bién, chiéu day tram tich Pliocen dat
t4i 70 - 130m. Phu truc tiép 1&8n bé mat phong hod cua tram tich Pliocen [ cac thanh
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tao Vinh Phuc. Trong Oligocen - Miocen ddi nay nang lién tuc, con trong giai doan
Pliocen - Holocen d6i ha yéu.

(8 WY

Hinh 2.2 Cac déi cau trac ving PBSH (Ngudn: Phung Vin Phéach, 2018)

b. Ving chuyén tiép

- Péi chuyén tiép Pong Bac c6 gisi han vé phia Ty Nam la dit gdy Séng Lo,
vé phia Pong Bic 1a dut gdy Quang Yén, c6 co ché nang trong giai doan Oligocen -
Miocen va syt 1Gn manh trong Pliocen - Pé ta. Phan Pong Nam d6i bi cac dut gay
phuong Pong Bic - Tay Nam cit ngang, tao su phan bac. Trong doi phat trién mot
s6 khu vuc nang ha dia phuong nhu doi nang Viét Tri, Kién An, d6i sut Tién Lang,
Hai Phong... Ving ven bién vang mat cac thanh tao Miocen dudi - giira.

- Péi chuyén tiép Tay Nam c6 gigi han vé phia Tdy Nam la dat gdy Song
Hong va vé phia Pong Béc 1a dit gdy S6ng Chay. Déi nay nang yéu trong giai doan
dau TKT va sut manh trong giai doan Pliocen - Pé ta. Bé mat mong chim dan vé phia
DPong Nam. Trong d6i ton tai mot sé d6i nang cuc bd nhu d6i nang Phic Tho -
Chuong My, Vu Ban - Nam Dinh... va c6 mdt vai triing sut lan nhu triing sut lUn
Pan Phuong - Hoai Pirc, Nghia Hung, Kim Son. Trén mat cia triing nay con thay
nhiéu dau vét 37ian song cé.

c. VUng syt 1Gn trung tam:
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Diy la vung trung tim dong bang gigi han boi dut gdy Séng Lo & phia Bong
Bic va dit gdy Song Chay ¢ phia Tay Nam. Dut gy Vinh Ninh phan chia ving syt
lun trung tdm thanh hai ddi ¢6 ché do TKT khéac nhau. Déi mot dic trung béi co ché
sut lién tuc trong giai doan TKT, dic trung bai mot loat cac cau trac 16m dia phuong
(triing Doéng Quan) va d6i hai sut 1Gn manh trong giai doan dau va nang yéu trong
giai doan sau (N2-Q), dic trung bai cac cau tric 16i dia phuwong (Tién Hung, Kién
Xuong, Tién Hai).

2.2. PAC PIEM PIA MAO

Pong bang sdng Hong 14 mot ving tam giac chau voi dinh tai Viét Tri, Pha
Tho, dugc bao boc bai cac hé théng ddi nli vé hai canh Pong Bac va Tay Nam. Phan
day tam giac chiu kéo dai vé phia Pong dén Hai Phong va vé phia Pong Nam toi
Ninh Binh.

Hinh thai dja hinh PBSH c6 cac kiéu sau (Hinh 2.3):

+ Kiéu hinh thai dia hinh trén ddng bang chau thd ngudn gbe song gom i) Long
s6ng va bai bdi ven bién, phan bd bén ngoai cac hé thdng dé chdng i, phia dinh dong
bang ving Vinh Phiic, Ha Noi c6 d6 cao dia hinh tir 2 - 4m va céc go cét cao tir 3 -
5m, phia ddy dong bang ving Hai Phong, Thai Binh c6 d6 cao 1m va nho hon; ii) Bé
mat dong bang chau thé hién dai (hay bdi tich séng) phan b rong rii, do cao trung
binh phé bién trén 5m; iii) B& mat bac thém séng thudc cac sdng mién ndi va trung
du ria chau thd nam & khu vuc dia hinh chuyén tiép tir ndi xudng dong bang, do cao
tuyét d6i dao dong tir 7 - 8m dén 10 - 15m; iv) Bé mat bac thém song trén chau thd
nam vé phia Bac séng Hong tai khu vuc Bong Anh (Ha Noi), Mé Linh, Vinh Yén,
Bic Ninh c6 do cao dia hinh dao dong tir 4 - 8m; v) Cac hd s6t, hay hd méng ngua
va cac doan séng ¢6 la nhirng du tich con lai cua 1ong sdng co khi ching xam thuc
ngang, cit vao bé mat ddng bang hién dai va hinh thanh hién tuong séng udn khc;
vi) Bé mit tich tu triing ngudn goc ho - dam lay. Pay la cac triing tich tu gitta dong
bang phan bé rai rac trén bé mat déng bang, trong d6 phd bién nhat & khu vyc phia
Pong Bic chau tho séng Hong, thudc cac tinh Hai Duong va Hai Phong; vii) Bé mat
tich ty triing quanh cac khéi karst. Dang dia hinh nay thuong gap xung quanh céc
khoi nai da voi trén dong bang chau tho, dac biét & khu viec Nho Quan (Ninh Binh).
Bé mit déng bang thap, c6 dong chay bao quanh. Vao mua mua cac khu vuc nay tro
thanh ving dam lay ngap nudc.

+ Kiéu hinh thai dia hinh trén d6ng bang chau tho ngudn gbc hdn hop song -
bién, d6 cao trung binh cua dang dia hinh nay vao khoang tir 1m dén 5m, cau thanh
bai trAm tich cat, bun sét mau xam, xam nau, xam den 13n nhiéu tan tich thuc vat chua
phan hay hét bao gém i) Bé mit dong bang ngap lut trong moi truong dong luc triéu;



39

i) B& mat tich tu song - triéu hién dai: iii) B& mat tich tu dang doi cat cira sdng; iv)
Bé mat dong bang ngap lut ngudn géc song - bién; v) B& mit tich tu thap dang triing
nguon goc séng - bién.

+ Kiéu hinh thai dia hinh nguén géc bién véi dic trung 1a bé mit tich tu dang
con cat ven bién, phan b6 & Thuy Anh, Con Lu (Théi Binh), Quat Lam (Nam Binh)
va rai rac & nhiéu noi vai kich thudc khdng 16n.

+ Kiéu hinh thai dia hinh ngudn géc khac gom i) B&é mat bao mon - rira lia
trén nai da voi c6 do cao thay doi 500 - 900m; ii) B& mat bao mon - xam thyc trén
cac da khac véi dia hinh ddi st (trén dong bang) gap rai rac ¢ Bac Ninh, Ha Tay (cil),
Hai Duong (huyén kinh Mén), Hai Phong... duoc chia thanh d6i thap (do cao < 50
m) va ddi cao (d6 cao > 50 m) va cac khéi nai da voi & Kinh Mén, Kién An c6 d6 cao
thay d6i 100 - 200m.

CHU GIAI :
1. DIA HINH DONG BANG CTSH
A Dia hinh nguén géc séag
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Hinh 2.3. Hinh thai dia hinh dong bang song Hong (Ngudn: Phing Vin
Phach, 2018)
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2.3. PAC PIEM PIA CHAT THUY VAN
Luén 4n tip trung trinh bay cac dic diém DCTV cua cic trdm tich b roi tudi
Dé tir ving DBSH. Trong trim tich Dé T, nude dudi dat ton tai trong 16 hong cia
trAm tich hat thd nhu cat, cudi soi. Bén trén va bén dudi cac TCN 1a cac tﬁng cach
nuée hodc thAim nude yéu voi bé day bién d6i (Hinh 2.4, Hinh 2.5, Hinh 2.6).
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Hinh 2.4. Cac tuyén mit cat dia chat thay van DPBSH (Ngudn: Winkel, 2011)
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2.3.1. Céc tang chira nuwéc 16 hong

2.3.1.1. Tang chira nuwéc Holocen

TCN 15 hong Holocen 1a tng chira nudce tha nhat ké tir mat dat va co tudi tré
nhat (xem Hinh 2.5, Hinh 2.6). TCN phan bé kha rong rai tir trung tim dong bang ra
bién. Tir dinh ddng bang dén Ha Noi ting chira nuéc phan bd thanh dai hep ven song
Hong, mot sé khoanh nhé ¢ thung liing giira ndi hay ven cac sdng nho khac.

Chiéu sau noc, day ting chira nuée thay d6i trong mot pham vi kha rong. Phan
tir dinh dong bang dén Hai Duong - Hung Yén chiéu sau néc tang thuong 2 - 8m, ¢6
noi dat da chira nuée 16 ngay trén mat dat nhung ciing ¢6 noi téi 19 - 20m. Phan tur
Nam Dinh, Thai Binh ra bién chiéu sau thuong 16n hon c6 khi t6i 40 - 45m.

Chiéu sau day tang 20 - 30m va 16n hon. Riéng khu vieec Nam Dinh, Théi Binh
40 - 50m, c& biét téi 54m. Tang co chiéu day trung binh 13,6m, ¢ noi ti 30 - 40m,
nhung ciing ¢6 noi, nhat 12 & ven ria dong bang bj vat mong chi con 1,5 - 3m.

Thanh phan thach hoc gom cac tram tich cua hé ting Thai Binh va phan trén
hé tang Hai Hung. Pay tang c6 1an san soi va it cudi nho. Do 16 héng cua dat da co
xu hudng giam dan tir triing song Hong dén ria thung ling va tir dinh dong bang ra
bién.

Phu Ién bé mit tang (trir nhitng khoanh tang xuét 16 trén mit dat) 1a cac thanh
tao thim nudc yéu nhu sét, sét pha, sét bun, chira tan tich thuc vat va cac vo so éc
hién dai. Trai dudi ting 1a cac dat d4 thAdm nudc yéu gom sét mau nau, nau vang loang
16 ¢6 tudi Pleistocen muon.

Chiéu su muyc nude tinh 1 - 3,5m, c6 xu huéng cang gan sdng cang giam, trir
dai noi déng. Tai diy c6 muc nudc nam sau hon. O Hung Yén, Hai Duong, Nam
Dinh, Thai Binh chiéu sau muc nudc 0,2 - 0,5m. Pat da chira nudc ¢é tinh thdm trung
binh, nhiéu khoanh c6 tinh tham cao. Dat da giau nuéc, sb 16 khoan ¢6 ty luu luong
0,1 - 0,21/sm chiém 10%, tix 0,2 -1I/sm chiém 16%, trén 11/sm chiém 74%.

Hé s6 dan nude trung binh 300 - 500m%ngay. Hé sé nha nudce trong luc ¢6 xu
hudng tang dan tur ria thung lling dén song, tur 0,01 - 0,05 & cac ddi xa song dén 0,09
- 0,17, trung binh 0,1 & cac dai ven bo.

Ngudn cung cap cho tang chira nudc chi yéu 1a nudc mua va nudc mat. Dai
lugng cung cap tham cua nudc mua cho NDB phu thudc vao rat nhiéu yéu td, trong
d6 chiéu day va thanh phan dat da doi théng khi c6 anh huong quyét dinh vi ching
dic trung cho dai lugng luc can tham cua dat d4 dbi véi kha nang tham xudng tang
chtra nudc cua nuwdc mua. Tai liu diéu tra xac nhan rang 16p nudc dudi dat duoc
nuéc mua cung cap cho tang chira nudc 16 hong khdng 4p o nhing ving thanh phan
dat d4 cta dai thong khi 1a sét va chiéu day thuong rat nho (Tram Troi - Hoai Puc:
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39 mm/ndm; Thi Y - Hoai Ptrc: 29mm/niam). Nguoc lai, khi déi thong khi dugc cau
thanh boi cat pha, cat hoic ¢ noi trAm tich chtra nuwdc yéu bi vat mong, nudc mua
thAm xudng d& dang hon va 16p nuéce dudi dat day hon, thuong 1a 200 - 300mm/nim,
¢06 noi lon hon nhu Son Tay 430,7 mm/nam, Tho An - Pan Phugng 489mm/nam va
Van Co6n - Hoai Buc 554,8 mm/nam.

Phan tir dinh dong bang toi Ha Noi, nuéc nhat, do khoang hoa dao dong tir
0,189 dén 0,445g/1, nuéc tir mém téi cung vira kiéu Bicachonat Canxi - Magié, do
pH 6,9 - 8,0.

Phan tir Hung Yén, Hai Duong ra bién 1a d6i xen ké gitra nuwéc nhat véi nudc
lg, ton tai nhiéu thau kinh nudc nhat phan bé dang “da bao”. Céc thau kinh nudc nhat
c6 thé co trix lugng 16n.

Giira nudc nhat véi nudc man ton tai déi chuyén tiép. Nuoc lo o dd khoang
hod 1 - 3g/l. Kiéu thanh phan hoa hoc tir HCO3, CI - Na chuyén sang Cl, HCOs - Na
hoac CI - Na.

Muyc nudc TB cuc tri caa TCN Holocen (gh) thé hién & Bang 2.1 cho thiy,
trén DBSH, nhiéu noi tuy khong khai thac nuéc & TCN nay nhung do khai thac manh
c4c tAng chtra nude bén dudi 1am cho muc nude dudi dat bi ha xudng, hinh thanh céc
phéu ha thip muc nuéc (Ha Noi muc nuéc ha thap tir -8,2m thang I nim 2001 xudng
-12,72m thang Il nam 2022).

Bang 2.1. Muc nuéc TB cuc tri thang 11 qua céc thoi ky (Ngudn: Cuc Quan 1y Tai
nguyén nude, 2021)

Muc nwée TB thang sau

. < Muc nwéc TB thang nong nhat
Thoi nhat

gian Gia tri 2 Gia tri 2
Dia diém Dia diém
(m) (m)
Tt Lién, Tay Ho, Kim Xuyén, Kim Thanh,
2/2021 | -12,06 o -0,43 .
Ha Noi (Q.67) Hai Duong (Q.144M1)

Hai Thanh, Duong Kinh,
Hai Phong (Q.165)
Hai Tay, Hai Hau, Nam
Dinh (Q.110)
02/2011 | -11,10 Nhu trén, Q67 -0,31 Nhu trén, Q110
02/2001 -8,2 Nhu trén, Q67 -0,55 Nhu trén, Q110

02/2022 | -12,72 Nhu trén, Q67 -0,26

02/2016 | -11,77 Nhu trén, Q67 -0,29
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Hinh 2.7 cho thay dién bién muc nuéc dudi dat trung binh thang 1l so voéi
thang | nim 2021 cua TCN Holocen c6 xu thé dang. Gia tri dang cao nhat 12 0,48m
tai x4 Chinh Ly, huyén Ly Nhan, tinh Ha Nam (Q.87) va gia tri ha thip nhat 12 0,33
xa Vinh Thinh, huyén Vinh Tuong, tinh Vinh Phuc (Q.9M2). Trong thang II: Myc
nudc trung binh thang ndng nhat 1a -0,43m tai xa Kim Xuyén, huyén Kim Thanh, tinh
Hai Duong (Q.144M1) va sau nhat |4 -12,06m tai P. Tt Lién, Q. Tay Ho, TP. Ha Noi
(Q.67).
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Hinh 2.7. Dién bién muc nuéc TCN Holocen thang II nim 2021 (Ngudn: Cuc Quan
1y Tai nguyén nudc, 2021)

2.3.1.2. Tang chiva nwéc Pleistocen

Téng chira nudce Pleistocen duge cdu thanh tir cac trim tich hat tho cta hé téng
Lé Chi, hé tang Ha Noi va hé ting Vinh Phiic trong d6 cac trim tich hat tho cta hé
tang Ha Noi va Vinh Phuc 14 cac tram tich chtra nude t6t (xem Hinh 2.5, Hinh 2.6).
Trén co s nghién ctru vé lich str tién hoa céac tram tich Dé tir trong mdi quan hé voi
dao dong MNB c6 thé thdy ring mdi mot tang tram tich hat thd dwoc hinh thanh
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trong mot thoi ky bién thoai duoc phu boi mot tang trim tich bién hinh thanh vao
thoi ky bién tién sau do. Trong Pleistocen, qué trinh bién tién bién thoai luan phién
da 1am bao mon cac tram tich bién hat min 1am cho cac trAm tich hat thé cua cac hé
tang Lé Chi, Ha Noi, Vinh Phtic ndm phu truc tiép 1én nhau tao thanh ting chira nuée
Pleistocen, & mot sd noi van bit gip cac tram tich bién ngin cach giita cac ting tram
tich hat tho tao nén 2 16p chira nudc qpl (trong cac tram tich hat tho hé ting Ha Noi)
va gp2 (trong cac tram tich hat thé hé ting Vinh Phic)

Tang chira nuéc Pleistocen phan bd rong khap dong bang, 16 chi yéu ¢ phan
dinh déng béng tai Cao Mai, Van Théng, Son Tay, Soc Son, con da phﬁn bi phu béi
céc tram tich c6 tudi tré hon. Do anh hudng cua cac qua trinh dia chit ma trat tu céc
TCN trong tram tich P& T c6 nhitng nét dic biét: tir Ha Noi ra bién, TCN Pleistocen
nam duéi TCN Holocen va gitra ching c6 mdt ting ngin cach thAm nudc yéu, day
tir 0,6 dén 55m. O phan Tay Béc dong bang do ting Holocen chi ton tai dudi dang
dai ven song nén phan 16n dién tich TCN Pleistocen khong bi phii kin boi tang ngan
cach thAm nudc yéu. Thém vao d6 & dai ven song cac hoat dong xam thuc da bao
mon cit mat han tang ngin cach, 1am cho hai TCN nam truc tiép véi nhau va co
chung mot myc nudc. Tuy nhién, & nhiéu khu vue khac, téng chtra nudc duoc bao
phu boi 2 tﬁng sét tudi Holocen va Pleistocen mudn véi bé day tang dan tir luc dia ra
bién.

Tang chira nude Pleistocen duge cau thanh boi hai 16p 1) 10p trén 1a TCN gp2
1a trAm tich cua hé tang Vinh Phiic chu yéu 1a cat, day 16p 14n san s6i nho co chiéu
day thay d6i tir 1 dén 55,7m, da phan trén 20m. Luu lwong hat nudce thi nghiém nho
tir 0,571/s d¢én 10,82l/s , ty lwu lwong 0,0371/sm - 5,351/sm. S6 16 khoan thudc loai
giau nudc trung binh chiém 30%, giau nudc chiém 65%. Hé s din nudc thay doi
48m?/ngay dén 756m%/ngay, da phan 150 - 300m?/ngay. Hé s6 nha nudc 1a 0,04 -
0,024. ii) 16p dudi 1a TCN gp1 l1a cac thanh tao hat thd cua hé tang Ha Noi gom cudi
soi san cét hat tho, rat giau nude. Luu lwong khai thac dat 501/s véi cac 16 khoan gan
song (khoang céch giira cac giéng 200 - 250m) va 20 - 301/s véi cac 16 khoan xa song
(khoang céch gitra cac giéng 400 - 500m). Do dan nudc 700 - 2000m%/ngay. Heé sb
truyén &p n.105 - n.106m?%/ngay. Hé s6 nha nudc tir mot phan nghin dén vai phan
nghin..

Nudc trong TCN Pleistocen thudc loai ¢ ap. Tai cac “cira s0” dia chat thuy
van, TCN Holocen nam truc tiép lén trén TCN Pleistocen, tao thanh mot hé théng
thuy dong luc chung. Ngudn cung cip chi yéu cho TCN Pleistocen 1a nudc mit song,

ho, tham qua “ctra s6 dia chat thuy van”, nudc tir hai bén ria chdy vao va lugng nude
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thAm xuyén tr TCN Holocen bén trén. Ngudn thoat chu yéu ra song, bién, thim
xuyén 1én TCN bén trén va cung cap cho dan sinh.
2.3.2. Cac tram tich thim nwéc yéu

2.3.2.1. Cdc tram tich thém nwéc yéu tuéi Holocen sém giita hé ting Hdi
Hung (0217 hh)

Céc trim tich phan b6 & ving Hai Duong, Hung Yén, Nam Dinh, Ha Nam,
Ninh Binh, Hai Phong c6 ngudn gdc bién (mQ2'?) va bién dam lay (mbQ,*2) (xem
Hinh 2.5, Hinh 2.6). Thanh phan trim tich gdm sét, sét bot mau xam xanh, xam tro,
xam den 14n céc tan tich thuc vat va thu kinh than bun c6 chiéu day tir 4 dén 55m.
Hé s thdm cua dét da theo két qua d6 nude thi nghiém cho thay rat nho tir 0,004 +
0,03m/ngay, do d6 xép vao loai thAm nude rat yéu hodc thyc té khong thim nude.
Thanh phan vat chat caa 16p thim nude yéu nay ¢ anh hudng dén thanh phan hoa
hoc cia TCN Holocen.

2.3.2.2. Cdc trdm tich cich nwéc Pleistocen muén hé ting Vinh Phiic (Q13
vp): s S \

Céc tram tich nay ndm gifra tang cach nudc Holocen va TCN Pleistocen.
Chung 16 ra & ria Pong Béc va Tay Nam ctia dong bang thuéc Vinh Phuc, Bic Ha
Noi, Bic Ninh, Ninh Binh, Ha Tay (cii) (xem Hinh 2.5, Hinh 2.6). Phan con lai bi
cac tram tich tré hon phu 1én trén gdm phan trén cia cac trAm tich song bién
(amQ13vp), tram tich séng hd dam lay (albQ13vp) va phén trén cta trim tich song
(aQ1%vp). Thanh phan trim tich gdm sét bot, sét cat mau xam vang, xam den c6 bé
mit bi phong hoa laterit loang 16 ¢6 chiéu day 5 + 50m.

2.3.3. Pic diém dong thai nwée dwoi dat dong bing song Hong
2.3.3.1. Pic diém dong thdi nwéc khong ap tang chira nwéc Holocen (gh).

Cin ctr vao muc d6 anh huong cua cac nhan té dén dong thai caa NDD c6 thé
chia ra hai ving dong thai: ty nhién va bi pha huy. Ving dong théai tu nhién gom 3
phu ving: khi hau, khi hau - thuy van va khi hau - thay triéu (Hinh 2.8).

a. Vung dong thai bi pha huy

Vung dong théi tu nhién cua nude dudi dat bi pha huy quan sét thiy ¢ khu vuc
Ha No6i, Son Tay, Bic Ninh, Hung Yén. Noi c6 cac cong trinh khai thac nudc tap
trung ciing nhu céc 16 khoan khai thac 1¢ té khac. Do thi dao dong muc nudc theo thoi
gian khdng con dang dap cua dong théi tu nhién.

b. Vung dong thdi ty nhién

+ Phu vitng dong thai khi hgu:

DBSH c6 phan 16n dién tich nam trong phu viing dong thai khi hau (trir nhitng
viing ven céc song 1on va ven bién). Vang nay c6 dao dong muc nuéc theo chu Ky
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nam. Muc nuéc dudi dat trong ca phu ving bat dau dang cao tir cudi thang 11 (muc
nudc cuc tiéu) véi toe do trung binh 0,1 - 0,25m/thang va ha thap vao cubi thang VIII
dau thang 1X (muc nudc cuc dai), ha thap nhanh vao thang X va cham dan dén thang
Il nam sau.
+ Phu viing dong thai khi hdu - thuy van:

Phu viing nay phan bé chii yéu ven song Hong, song Pudng va sdng Thai Binh.
Dao dong muc nudc c6 chu ky nim, muc nude dat cuc tiéu vao thang 111 va cuc dai
vao thang VIII. Trong thoi ky nudc dang, tuy theo cac dugt 1d ma thuong c6 mot cuc
dai phu vao thang V va cuc tiéu phu vao thang VI. O viing nay, giira bién do dao dong
muc nudc dudi dat va nude séng thuong co quan hé tuyén tinh,
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+ Phuy viing déng thai khi hau - thay triéu:

Phan bé ¢ cac vung cira séng 16n, tir ranh gidi anh huéng triéu ra bién va cac
viing ven bién. O ddy, dong thai nudc dudi dat khdng nhiing bi chi phéi boi diéu kién
khi hau, thuy van ma con bai ca cac hoat dong cua bién. Su dao dong muc nude dudi
dat, ngoai chu ky nam con c6 chu ky ngay, nira thang. Trong mot ngay muc nude co
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mét cuc dai v mot cuc tiéu va trong nira thang cling c6 mot cuc dai va mot cuc tiéu.
Bién do dao dong ngay va nira thang, giam dan theo chiéu xa séng va tir bién vao dat
lien.

2.3.3.2. Pic diém dong thdi nwdc cé dp ting chira nwéc Pleistocen (qp).

Tang chira nudc Pleistocen (gp) phan b rong khip ddng bang va bi pha kin boi
tang chira nugc Holocen nim ngay bén trén ciing nhu cac 16p cach nuéc. TCN nay
¢6 xu hudng chim sau dan vé phia bién nén xét vé mat ciu trac dia chat, né khong
chiu anh huong cua cac yéu td khi twong, thuy van. Tuy nhién thyc té tir s6 liéu quan
trac & nhiéu cum I8 khoan da cho thiy muc nuéce tang qp dao dong dong pha véi muc
nuéc tang gh va véi séng Hong ciing nhu c6 méi twong quan rat chat voi luong mua.
Tang chira nuéc qp da duoc khai thac ¢ nhiéu noi. Tai nhitng khu khai thac, dong
thai tu nhién bj pha huy. Dwa vao cac nhan t co ban hinh thanh dong théi cua nuéc
tang gp c6 thé chia ra hai ving: dong thai tu nhién va bi pha huy (Hinh 2.9).

a. Vung dong thai bj pha huy.

Viéc khai thac nudc tap trung & Ha Noi, Ha Bong, Son Tay, Vinh Yén, Phuc
Yén - Xuan Hoa, Bic Ninh, Hung Yén di pha huy dong thai tu nhién cia NDD tang
gp, nhat 1a & khu vuc Ha Noi, noi c6 nhiéu bai giéng khai thac nuéc hoat dong nhu
Ngoc Ha, Yén Phu, Bach Khoa, Bach Mai, Kim Lién, Trung Tu, Giang V0, Tuong
Mai, Phap Van... Muc nuéc dao dong phic tap, tuy thudc vao ché do va cong suat
khai thac dan dén su thay d6i dién tich phédu ha thip muc nuée ciing nhu do cao myc
nuéc, phéu ha thap muc nudce lan rong véi dién tich 254km?2,

b. Viing dong thai tu nhién.

Ving d6ng théi ty nhién chia bon phu ving: dong thai khi hau, dong thai khi
hau - thuy vin, dong thai mién ap luc va dong thai mién ap luc chiu anh huéng thiy
tridu.

+ Phuy viing dong théi khi hau:

Chiém dién tich khéa rong, bao gom toan bo phan Tay Bic dong bang, tir Ha
NOi tro Ién (trir vang ven séng). Trong mét nam thuy van, muc nudc €6 mot cuc dai
va mot cyc tiéu (thang 11 nam truée dén thang 111 nam sau). Do 16p sét ngin cach
phia trén thim nuéc yéu nén gitta d6 cao muc nude va lugng mua trung binh thang
c6 mdi twong quan kha chit.

+ Phu vang dong thai khi hau - thuy van:

Khoanh nay phan b ven sdng Hong, doan tir Ha Noi dén Viét Tri. Muc nudc
dao dong theo mla, c6 mot cuc dai vao thang VI va mét cuc tiéu vao thang 111
Nhung khac véi kiéu dong thai khi hau, myc nudc bién dbi khong diéu hod, vao mia
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mua, sy dang cao va ha thdp myc nude con bi chi phdi boi sy dang cao va ha thap
cua muc nudc soéng.

+ Phu viing déng thai mien ap luc

Phu viing nay phan b tir Ha Noi vé phia Pong Nam, trir viing ven bién Hai
Phong, Thai Binh, Nam Dinh va Ninh Binh. Muc ap luc dao dong theo mua, bién do
dao dong khong Ién. Gradien ap luc rat nho. Ap luc nude ving nay thuong cao hon
muc nude dudi dat ting gh, chizng té nuéc cia tang gp cé thé thoat di bang con dudng
tham thang dtng 18n tang gh roi tir d6 bdc hoi tir trén mat.

+ Phu viing déng thai mién ap luc chiu dnh huong thay triéu

O cac vung ven bién Hai Phong, Thai Binh, Nam Dinh va Ninh Binh, dong
thai nugc c6 ap chiu sy anh huong cua tridu. Ngoai sy dao dong muc nudc thong
thuong theo mua con cé sy dao dong muc nudce theo ngay, nira thang. Bién d6 dao
dong muc nude giam dan theo hudéng vao luc dia.
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2.4. KET LUAN CHUONG 2

DBSH c6 cac thanh tao Dé tu: i) Pleistocen gdm hé ting Lé Chi, Ha Noi, Vinh
Phic véi cac cau tric hat thd gom cudi, soi, san & phia dudi, chuyén tiép 18n la cat
hat tho dén cat hat min va phan trén cing thuong 1a sét, bot sét; ii) Holocen gdm hé
tang Hai Hung, Thai Binh vé&i thanh phan cét hat trung dén hat min nguén géc aluvi
va céc thanh phan sét, bt sét chu yéu ¢ ngudn gde bién, hd, dam lay.

Dia hinh BDBSH dic trung bai cac dia hinh cao thip khac nhau, tir dusi 1m &
ven bién cho dén cac bac thém cao 7 - 8m dén 15m, doi ndi sét tir 50m dén 100m &
gitta dong bang va nhitng diy nui cao dén 900m phia ria Bic, Tay Bac. Bé mit dia
hinh bj chia cit thanh nhiéu 6 dic trung bai hé thong dat gdy Tay Bic - Pong Nam
(cd tinh khéng ché, phan chia PBSH thanh cac ddi c6 ché d6 hoat dong kién tao khac
nhau) va cac hé thong dut giy phuong Pong Bic - Ty Nam, dut gdy phuong 4 kinh
tuyén (dong vai trd phan bac, chia cit dong bang).

DBSH c6 2 TCN tram tich D¢ ta: i) TCN Holocen c6 tudi tré nhat, phan bd
rong rai tir Ha Noi ra bién con tir Ha Noi nguoc vé dinh dong bang, TCN nay chi ton
tai dang dai ven séng. TCN dugc cau thanh tir cac tram tich hat thd cua hé tang Théi
Binh va phan trén cua hé tang Hai Hung. Thanh phan thach hoc cua tang chira nuéc
Holocen chu yéu Ia cat tir min dén thd, & day tang c6 1an san soi va it cudi nho; ii)
TCN Pleistocen phan b6 rong khiap dong bang, 16 ra chu yéu & Vinh Phuc, Ha Noi
con da phan bi phu bai céc tram tich Holocen tré hon. TCN duoc cau thanh tir cac
tram tich hat thd caa hé tang Lé Chi, hé tang Ha Noi va hé ting Vinh Phic, trong d6
c4c tram tich hat thd cua hé ting Ha Noi va Vinh Phic 13 cac trAm tich chira nuéc
t6t. Nam xen k& véi cac TCN Dé tt, 14 cac tram tich thim nuéc yéu tudi Holocen
sém giira hé tang Hai Hung (Q2'2 hh) va cac trim tich cach nuéc Pleistocen muon
hé ting Vinh Phuc (Q1° vp).

Pong thai TCN Holocen va TCN Pleistocen c6 thé chia ra hai viing: dong thai
tu nhién va va dong thai bi pha huy. Ving dong thai ty nhién cia TCN Holocen gom
3 phu vuing: khi hau, khi hau - thuy van va khi hau - thuy triéu con viing dong thai tu
nhién ciia TCN Pleistocen géom 3 phu ving: khi hau, khi hau - thuy vin, mién ap luc
va mién &p luc chiu anh hudng thay triéu.
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CHUONG 3. DU LIEU VA PHUONG PHAP NGHIEN CUU
3.1. DU LIEU NGHIEN CUU

3.1.1. Dir li¢u thu thap phuc vu phan viing tiém ning bo cap nuéc duwéi dat

Dé phan tich va danh gia sy thay doi lugng mua, NCS x4y dung CSDL luong

mua tir C&c tram quan tric khi twong trong khu vuc.

Bang 3.1. Dit liéu mua tai cac tram quan tric

Tén
TT

tram

Toa do

Lwong mwa (mm)

Kinh do

Vi dp

2015

2016

2017

2018

2019

Lang,
1 Ha
Noi

105.8500

21.0167

1.520,0

1.631,1

1.858,8

1.694,9

1.311,4

Nam
Pinh

106.1667

20.4333

1349,7

1612,3

2318,3

1800

1265

Ninh
Binh

105.9833

20.2667

1471,2

1832

19479

1945,9

1376,8

Bac
Ninh

106.0500

21.2000

2159,6

1922,6

1998,1

2106,3

1632,4

Thai
Binh

105.8500

21.0167

1545,6

1513,2

1279,2

1485,8

1412,4

Vinh
Yén,
Vinh
Phac

105.6333

21.4500

1559,1

2307,2

1664

1766,5

1371,5

Tam
Dbao,
Vinh
Phlc

105.6000

21.3000

2391,8

2453,3

2931

2788,1

27947

Phu
Lién,
Hai
Phong

106.6333

20.8000

1591,3

2116,2

1963,8

2043,8

1343,9

CSDL vé anh vién tham duogc xay dyung 52ian dé phan loai I16p pha bé mit -
s dung dat gom c6 anh vé tinh Landsat 8 OLI (d6 phan giai khong gian 30m),
Sentinel-2 (d9 phan giai khong gian 10m) va tir Trung tdm Nghién ctru Quan sat Tréi
dat (Earth Observation Research Center - EORC), thuoc Co quan thim do hang khong
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vii tru Nhat Ban (Japan Aerospace Exploration Agency - JAXA). Dir liéu duoc cung
cap mi&n phi tai dia chi https://www.eorc.jaxa.jp/ALOS/en/lulc/lulc_index.htm.

CSDL md hinh sé d6 cao SRTM (Shuttle Radar Topography Mission) c6 d6
phan giai larc (trong duong 30m), ban d6 dia hinh nén ti 18 1:50.000 duoc sir dung
dé thanh 1ap cac 16p dix liéu vé do doc, mat d6 séng sudi, dia mao.

CSDL vé ban d6 tram tich Dé tir cua Tran Nghi, Ngdé Quang Toan (1991), Vi
Nhat Thiang (1996), Doin Dinh Lam (2003) duoc st dung dé xay dung 16p dit liéu
vé tram tich Dé tir va d4 gdc.

CSDL vé do sau myc nuéc dudi dat do dac thyc dia vao thang 03/2021 duoc
sir dung dé xay dung 16p dit liéu muc nude dudi dat.

CSDL V¢ 16p thé nhudng FAO duoc st dung dé thanh 1ap 16p dix liéu vé loai
dat.
Bang 3.2. Dit liéu vién tham sir dung
Do phan | Thoi

Loai anh . ) Ung dung
giai gian

2018- | Cac mé hinh k¥ thuat s6 bé mit
STRM 30m

2021
Multi-temporal Dir liéu nudc bé mat, phan loai 16p phu
Landsat 8  OLI 20m 2018- | va thay doi st dung dat.
Surface Reflectance 2021
Tier 1

Bang 3.3. Quy doi gan ding d6 phan giai khdng gian sang ti 18 ban d6
(Ngudn: W.Tobler, 1987)

e Kich thwéc cé thé phan Do phan giii anh
Ty 1€ ban do )
biét dwge (M) Raster (m)
1:1000 1 0.5
1:5000 5 2.5
1:10000 10 5
1:50000 50 25
1:100000 100 50
1:250000 250 125
1:500000 500 250
1:1000000 1000 500
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3.1.2. Dir liéu két qua phan tich miu dong vi
Luén 4n da sir dung cac ngudn tai liéu, sé liéu, két qua phan tich thi nghiém
hién truong do chinh NCS va céc cong su truc tiép tién hanh trong khu vuc nghién
ctru vao mua kho nam 2021 (tir 09/03/2021 dén 15/04/2021) phuc vu cho dé tai luan
an trong khuén khé Dy an NUFIC giai doan 3, Du an OKP giai doan 2 do Ha Lan tai
tro (xem Bang 3.4)
Bang 3.4. Théng ké khéi lwong cong tac trong qua trinh thuc hién luan an

TT Dang cong tac Ponvi | Khdilwong
1 | Lay va phan tich mau thanh phan héa hoc Mau 128
2 | Lay va phan tich mau dong vi bén 2H va 180

Nudc dudi dat 128
= Mau
Nudc mat 30
Nudc mua 72
3 LEA’I},/.Vé.A phan tich mau dong vi phong xa 3H nudc Miu 16
dudi dat
4 | Quan trac muc nudc dudi dat Diém 128
5 | Anh vién tham STRM (2018,2021) Manh 5
6 | Anh vién tham Landsat 8 OLI (2018,2021) Manh 5

Toa d0, vi tri va tén hé théng séng, kénh va két qua phan tich mau dong vi
phuc vu phan ving tiém nang bo cap nude dudi dat dugc thé hién trong PHU LUC
1, PHU LUC 3.

Toa d¢ vi tri cac 15 khoan quan trac NDD, tang chira nudc quan trac, vi tri bd
tri cac ng loc trong 16 khoan va loai mau dong vi bén, déng vi phong xa va két qua
phan tich dugc thé hién trong PHU LUC 1, PHU LUC 4.

3.1.3. Dir liéu sin cin bang tinh bo cip tir nwéc mwa cho nwée dwdi dit

San can bang Tho An - Pan Phugng nam trong pham vi PBSH dugc xay dung
va quan trac bat dau tir nim 2000, do Lién doan Quy hoach va Diéu tra tai nguyén
nude mién Bac thyc hién.

3.1.4. Dir liéu diu vao cho mdé hinh MODFLOW xic dinh vai trd cung cip
thAm

3.1.4.1. Thiét ké lwéi cho mé hinh

Dién tich 14p mé hinh 12 12290 km? duoc néi rong ra so véi mo hinh cii nhim
muc dich mé rong bién ¢ phia Pong ting chira nudc Pleistocen. Theo mot sd két qua

diéu tra cho thiy phia Pong cua ving DPBSH, tang chira nudc Pleistocen mé rong ra
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vé phia bién chir khong bi gidi han boi dudng b bién do d6 viéc mé rong mé hinh
14 can thiét.

3.1.4.2. Dir li¢u vé bé mat dia hinh

Trén md hinh, bé mit dia hinh duoc xay dung dua trén céc diém d6 cao cua
ban dd dia hinh ty 1& 1:50.000 va cac diém cao dd cia cac giéng quan tric va cac
giéng tham do dugc diéu tra trude day.

3.1.4.3. Dir li¢u vé phén ting dia chit thiiy vin

Dit liéu duogc st dung dé phan chia cac 16p ctia md hinh bao gdm céc 16 khoan
diéu tra giai doan trudc, cap nhat cac s6 liéu diéu tra tir D& 4n Bao vé NDD cac do thi
16n (Tri¢u Buc Huy, 2019).

Dit liéu duogc st dung dé phan chia cac 16p ctia mé hinh bao gom 09 LK thudc
du an do6 thi Ha No61, 04 LK thude dy an d6 thi Hai Duong, 15 LK thuéc mang quan
trac Hung Yén, 10 LK thudc mang quan trac Nam Dinh, 13 LK thudc dé an Neogen.
Ngoai ra con bao gdm dia ting cac giéng khai thac trong khu vuc Ha Noi). Toéng sd
LK dua vao ndi suy dia téng 728 LK.

Hé sb thAm cua cac TCN duoc thu thap va phan tich tir cac sb liéu diéu tra
DBCTV trong cac giai doan trudc. H¢ s6 thAm s& duoc hiéu chinh lai trong qua trinh
chinh 1y md hinh thong qua cac tai lidu quan trac muc nudc thyc té.

3.1.4.4. Dit ligu vé cdc diéu kién bién cho mé hinh dong chdy

- Bién bd cap (RECHARGE) - bién loai II: Viéc phan chia cac mac do bod cap
theo lwong mua dugc phan chia theo két qua muc 4.3.

- Bién tong hop (GHB) - bién loai III: Bién tong hop duoc lay d6i véi song
Hong, song Ddy, song Ca Lo, HO Tay trén ving nghién ciru dbi ting chira nude gh
va tang chtra nude qp. Trong d6 muc nudce tai song Hong dwa vao tai liéu thu thap tai
tram PSH2, PSH3, PSH4, QSH]1 tir naim 1995 dén 2018.

- Bién bdc hoi (Evapo) - bién loai IT: Lugng bdc hoi dugce 1y theo sb liéu boc
hoi ctia cac tram khi tugng thay van ving DBSH tir nim 2005 dén nam 2018.

- Bién da gdc b6 cap cho nude dudi dat (Q = const) - bién loai I: ddi v6i bién
da gdc dugc mo phong bang hé théng céac 16 khoan ép nude doc bién. Pbi v6i phan
da gbc ven ria phia TAy Nam thanh phd Ha Noi dugc xac dinh trong khoang tir 19815
dén 20349m3/ngay, trung binh 19860m3/ngay. Trong d6 cip qua bién TCN gh tir
9063m?3/ngay dén 9867m?3/ngay, trung binh 9800m®/ngay; cung cap qua bién TCN gp
v6i luu lugng tir 9948m3/ngay dén 11287m?3/ngay, trung binh 10060m%/ngay (Tri¢u
Duc Huy, 2021). Déi véi cac bién da goc khac doan tir Ha Nam - Ninh Binh chua c6

nghién ctru cu thé do d6 ¢ day s& gan cac LK ép nudc cho ca hai tang chira nudc gh,
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qp va thir dan luu lugng va trén co so két qua chinh 1y xac dinh duoc lugng bd cap
ctia ria da gbc cho nude dudi dat.

3.1.4.5. Dir li¢u vé hién trang khai thic nwéc dwéi dit

Ddi véi s6 liu khai thac nude dudi dat bd sung hi¢n trang khai thac tir nam
2005 dén nam 2018 dya trén co s& cac ngudn dit 1iéu nhu sau (Triéu Duc Huy, 2019):

- TP. Ha Noi dua trén s liéu diéu tra cta du an do thi Ha Noi, trong do luu
luong khai thic NMN khoang 670931m?3/ngay, khai thac 1¢ 1a 124.180m3/ngay.

- Vinh Phiic: dua trén bao cao “Quy hoach va phan bd va bao vé tai nguyén
nude dudi dit trén dia ban 7 huyén, thanh phé: Yén Lac, Vinh Tuong, Tam Duong,
Lap Thach, song L6 va thanh phd Vinh Yén giai doan 2011 - 2020 va dinh hudng
dén nim 20307, tong cong suat theo thiét ké 13 54600m3/ngay va luu luong khai thac
hién nay 1a 25900m3/ngay dém. Ddi véi hién trang khai thac nudc néng thon theo
thdng ké nam 2013 tong cong suét khai thac wdc tinh 52361 m3/ngay. Hién trang khai
thac nudc tai cac tram tap trung ¢ nong thon chi vao khoang 1961m3/ngay.

- Hung Yén: theo tai liéu cap phép cua cuc Quan 1y tai nguyén nudc va
STNMT tinh, luu lugng khai thic cia cac giéng tap trung khu cong nghiép 1a
116490m3/ngay va cac giéng nho 1é vao khoang 7800m3/ngay.

- Bic Ninh: tong cong suit khai thic nudc tap trung do BINMT cip phép la
42000m3/ngay va giéng khai thac 1¢ do STNMT cap phép 1a 55118m3/ngay.

- Hai Duong: theo théng ké, cac don vi san xuat c6 cong suit < 3000m3/ngay
(STNMT cép phép) thi tong cong sut 1a 7176m3/ngay, cac don vi c6 cong suit khai
thac > 3000m3/ngay (BTNMT cip phép) thi tong cong suét 1a 18200m3/ngay. Hién
trang khai thac cta cac ho dan chua c6 con sé chinh xéac, vao khoang 82459m?3/ngay
(Poan Van Canh, 2015).

- Ha Nam: theo thdng ké méi chi c¢6 10 cong ty di cap phép khai thac s dung
nudce dudi dat chil yéu trong tang chira Holocen, Pleistocen va tang da voi Dong Giao.
Téng luu lwong 5508m3/ngay. Hién trang khai thac ho dan chwa ¢ con s6 chinh xac,
vao khoang 30000m?/ngay.

- Hai Phong: chua c6 con s thong ké chinh xac, tuy nhién theo mot s bao
c4o thi luu lwong khai thac cua tinh vao khoang 34000m?3/ngay.

- Thai Binh: chua c¢6 con s6 thong ké chinh xac, tuy nhién theo két qua diéu
tra ctia 55 khu cong nghiép thi tong cong suat khai thac 1a 9546m3/ngay, hién trang
khai thac ctia cac hd dan chua co théng ké chinh xac, theo mét sd bao cao khac thi
luu lwong khai thac cta tinh vao khoang 49000m®/ngay.

- Nam Dinh: phan 16n 1a khai thac ho gia dinh, tuy nhién chwa cé con s6 théng
ké chinh xéac, theo mot s6 bao cdo thi tong luu lugng khai thac vao khoang
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95.000m3/ngay, theo sb liéu thong ké vao khao sat cua du an IGPVN niam 2011 thi
luu lugng khai thac vao khoang 120000m3/ngay.
3.2. PHUONG PHAP NGHIEN CUU

Ngoai phuong phap thu thap tai liéu, phwong phap ké thira, NCS st dung cac
phuong phap chinh sau:

3.2.1. Phuwong phap vién thaim

3.2.1.1. Khdi niém

Vién tham 1a khoa hoc thu nhan tir xa cic thong tin vé cac doi tuong, hién
tuong trén Trai dat thong qua dac trung riéng vé phan xa, birc xa soéng dién tur.

3.2.1.2. Nguyén Iy vién thim

Anh sang 1a song dién tir c6 cac budc song va niang luong khac nhau. Song
dién tir nay dugc phan xa hodc buc xa tir cac doi tuong trén bé mat Trai dat va duoc

thu bd1 cac may anh, sensor gan trén v¢ tinh hodc may bay.
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Hinh 3.1. Nguyén ly hoat dong caa vién tham (Nguon: CCRS, 2021)
Qua trinh vién tham (Hinh 3.1) gdm:
Ngudn ning lugng (A): sir dung ning luong tu nhién (mat troi) hoic nguon

nang lwong nhan tao (do con ngudi tao ra) dé cung cap ning luong dién tir téi cac doi
tuong trén bé mat Trai dat.

Tuong tac giita song dién tir va khi quyén (B): niang lwong tw nhién hay nhan
tao & di qua va tuong tac voi khi quyén theo ca chiéu truyén dén ddi tuong va chiéu
phan xa tir d6i twong trudc khi duoc thu nhan bai bo cam bién. Khi twong tac vai khi
quyén, séng dién tir c6 thé bi tn xa, hap thu hoic truyén qua.

Tuong tac giira song dién tir va dbi twong |: anh sang sau khi twong tac vai khi
quyén s& gap ddi twong. TUy vao cau tric vat chat, bé mat caa dbi twong va song dién
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tir ma ning lwong phan Xa lai s& khac nhau. Ngoai ra, song dién tir c6 thé bi hip thu
va truyén qua mot phan ning luong bai vat thé.

B6 cam bién (D): sau khi ning lwong bi tan xa hoic phat xa tir d6i twong s&
duoc thu bai bd cam bién c6 kha nang thu nhan ning luong cua séng dién tir.

Truyén tai va thu nhan I: ning lwong séng dién tir ghi nhan bang bo cam bién
s& truyén dén tram thu dudi tin hiéu dién va dugc chuyén thanh dang anh sé.

Giai doan va phan tich anh (F): anh sau khi xtr ly ¢ tram thu s€ duoc giai doan
bang mat hoic phan tich, nhan dang bing may tinh cac thong tin cua ddi tuong.

Ung dung (G): Anh sau khi nhan dang, phan tich s& dugc cung cap cho nguoi
sir dung tly theo muc dich va yéu cau.

3.2.2. Phwong phap phan tich khéng gian trong GIS

3.2.2.1. Khdi ni¢m

Hé thong Thong tin Pia ly (GIS) 1a mot hé thdng théng tin gdm 5 hop phan la
ngudi st dung, phan mém, phan cang, phuong phép va dit liéu dia 1y duoc st dung
dé thu nhan, luu trit, phan tich, cap nhat dit liéu cd lién quan vé mit dia ly khdng gian
tir thé gigi thuc nham giai quyét cac van dé theo muc dich caa ngudi st dung.

3.2.2.2. Céu triic co sé dir ligu trong GIS

Mot hé thong GIS c6 hai loai dit liéu co ban 1a dir liéu khong gian (ban do sd)
va dit liéu phi khong gian (dit liéu thudc tinh). Trong dir liéu khong gian, ban dd sb
dugc mo ta dudi dang raster hodc vector. Ngoai ra, dir liéu GIS con luu trir vé dit liéu
s0 d6 cao dudi dang DEM (mo hinh s6 d6 cao, hé thong ludi 6 vudng quy chuan) hay
TIN (Triangle Irregular Network, mot ludi tam giac khong déu)

Trong luu trir di liéu Raster, diém, dudng va vung trong ban d sd, hinh anh...
duogc thé hién dudi dang cac ludi 6 vudng tiéu chuan (hay goi 1a pixel), duoc sip xép
theo hang va cdt. Trong dir li¢u Vector, diém thé hién cho d6i tuong khong can thé
hién vé chiéu dai va chiéu rong, dudng la ndi ciia hai hay nhiéu diém theo huéng xac
dinh, cac duong giao nhau tai diém nut va viing 1a tap hop cua cac duong khép kin.

Dt liéu thudc tinh dugc st dung dé miéu ta tinh chat, dic diém, mbi quan h¢
giita cac ddi tugng khong gian tng véi dir liéu vé dia 1y ctia chiing.

3.2.2.3. Kha nang phan tich khéng gian trong GIS

a. Kha néng phan tich ban dé (Map Overlaying)

Trong phan tich ban db, viéc sir dung chirc ning Map Overlay (chong xép ban
d6) sé& gitp cho nguoi s dung xay dung mot ban dd méi ¢é nhimg dic diém, tinh
chat, hinh thai khéc véi ban d6 ban dau. Map Overlay rat hitu dung trong viéc xac
dinh trong s6, tinh toan bién dong. ...

b. Kha nang phan logi lai cac thuge tinh (Reclassification)



59

Khi str dung chire nang Reclassification (phan loai lai) s€ giup cho nguoi sur
dung phan nhom cac ddi twong trén ban d6 sau khi phan tich va dinh dang thudc tinh
cta cac doi twong. Qué trinh phan loai lai nay s& tao ta mot ban db cé gié tri thuoc
tinh méi dira vao céc thudc tinh cua ban do trude khi phan loai.

C. Khd nang phdn tich khong gian (spatial analysis)

Chtrc nang Spatial analysis (phan tich khong gian) cho phép nguoi sir dung
tién hanh tim kiém (Searching), tao vung dém (Buffer zone), noi suy (Spatial
Interpolation). .. theo mot hodc nhiéu dic diém cua ddi tugng dang xem xét.

/

= 4

=
=

Chong xép vector Chong xép Raster
Hinh 3.2. Nguyén ly phan tich khong gian bang ban d6 (Nguon: CCRS, 2021)
3.2.3. Phwong phap chuyén gia

Phuong phap chuyén gia 1a phuong phap diéu tra qua danh gia ctia cac chuyén
gia vé van dé thuc tién hay vé mot su kién khoa hoc nao d6. Pay la phuwong phap sir
dung tri tug, khai thac y kién danh gia cta cac chuyén gia co trinh do, kinh nghiém
dé xem xét, nhan dinh mot van dé, mot sy kién khoa hoc...

Phuong phap chuyén gia duoc s dung dé 1am co sé khoa hoc xac dinh céac
yéu t6 anh hudng dén bo cap tir nwdc mua cho nude dudi dat, tir d6, 4p dung phuong
phap AHP dé xay dung trong s6 anh huéng va mirc do anh hudéng cua timg yéu t6
duogc tham van dén lugng bo cap tu nudc mua cho nudc duodi dat.

Buoc 1: Lwa chon phwong phap danh gia mirc do anh huong: phwong phap
AHP

BuGc 2: Thiét ké phiéu tham vin vé cdc yéu té anh huwéng dén bé cdp tir nuwée
mura cho nuée dwdi dat (PHU LUC 7)

Buéc 3: Lira chon doi twong tham van va phdt phiéu tham van
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Buc 4: Tong hop thong ké va xdc dinh cdc trong sé cdc yéu t6 theo phirong
phap AHP

Bu6c 5: An dinh trong sé cho cdc yéu t6 dnh hirong

Trong phuong phép chuyén gia, NCS da thuc hién diéu tra ¥ kién caa chuyén
gia bang bang hoi. Dira vao cac dic tinh thdm cua dit, cic yéu té anh huong dén dic
tinh thdm cua dat, cic nghién ctru trude ddy vé dic tinh tham cua dét, dic diém khi
héu, dic diém dija chat, dia hinh, dia mao ctia DPBSH va tham khao v kién cac chuyén
gia, NCS di xay dung bang ciu hoi vé mirc d6 quan trong cta cac yéu té anh hudng
cling nhu ting dic tinh, chi s6 cia mdi yéu t anh huong tac dong dén lwong bo cap
tir nuéc mua cho nude dudi dat.

3.2.4. Phwong phap phan tich thir bac (Analytic Hierarchy Process - AHP)

Analytic Hierarchy Process (AHP) (T.L. Saaty, 1980) Ia tién trinh phan tich
thir bac gitp xac dinh va phén tich dir liéu theo céc tiéu chi gdm ca yéu t6 khach quan
va cht quan rdi tién hanh lugng héa céc tiéu chi nay tir 46 gitip cho viée ra quyét dinh
d6i voi van dé dang xém xét dugce nhanh va chinh xac hon.

Theo phuong phap nay, ngudi thuc hién s& tham khao ¥ kién ciia cac chuyén
gia va thanh 14p mot bang trong s cac tiéu chi gdm ca ¥ kién chu quan va khach
quan, phan cap cac yéu td anh hudng, tic dong dén van dé can xem xét va dua ra
quyét dinh dé lya chon mot phuong an phu hop nhat. Phuong phap AHP gdm cic
budc co ban sau:

Buéc 1: Tham khdo y kién chuyén gia, xdc dinh cdc yéu té anh hiong ciing
nhu tam quan trong cua ching dén bé cdp tir mede mwa cho nude dudi ddt ving
nghién cuu.

X4y dung bang cac yéu td anh hudng dén bd cap tir nuée mua cho nudce dudi
d4t nhu dia chit, dia hinh, dic diém tﬁng chtta nudc... Sau do thuc hién phan tich,
sap xép, phan loai theo mitc dd quan trong tir thip dén cao cua cac tiéu chi yéu tb.

Buéc 2: Can cit vao thang danh gid tam Quan trong tieong doi ciia Saaty, tién
hanh so sdnh cdc cdp yéu té anh hwéng véi nhau

Giita cac cap yéu to anh hudng s& duoc so sanh dé xac dinh tam quan trong.
Viéc yéu to ndy quan trong hon hay anh huéng hon gap miy lan yéu t6 kia dya vao

bang hoi va tra 10i ctia cac chuyén gia va diém sb dugc cho theo Bang 3.5.
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Bang 3.5. Thang danh gia tAm quan trong twong di (Ngudn: Saaty, 1980)

Mire do . o
Khai nhi¢m Dién giai
quan trong
N Hai yéu t6 dong gép nhu nhau
1 Tam quan trong ngang nhau . i
vao muc tieu
. Kinh nghiém va chuyén gia cho y
3 Quan trong trung binh 4. R
kién yéu t6 nay hon yéu t6 kia
Kinh nghiém va chuyén gia cho y
5 Quan trong hon kién yéu t6 nay hon han yéu té
kia
Kinh nghiém va chuyén gia cho y
7 Rét quan trong kién yéu t6 nay hon nhiéu lan yéu
t0 kia
Kinh nghi¢m va chuyén gia cho ¥
9 Tuyét ddi quan trong kién yéu t6 nay c6 y nghai quyét

dinh so vdi yéu to kia

o ) Céc gia tri trung gian khi can thoa
2,4,6,8 Gia tri trung gian hig
1€p

Sau khi so sanh cac cap yéu td, két qua so sanh dugc dua vao mot bang so sanh
(ma tran so sanh).
Bang 3.6. Bang so sanh thé hién mdi quan hé gitta cac yéu t6 dang xét

Tiéu chi Oy 0, 0O, Oy - O,
Oy 1 Al A2 A3
Oz 1/A1 1 Bl B2
O3 1/A2 1/Bl 1 Cl
Oy 1/A3 1/B2 1/C1 1
On 1

Trong d6 A1, A2, B1, B2, C1, C2, D1, D2... 1a diém sb danh gia cho bai cac
chuyén gia khi tién hanh so sanh cac yéu t6 vi nhau.

Trong bang so sanh trén, cac yéu td s& duoc xac dinh quan trong v6i nhau bao
nhiéu lan. Mdi cip so sanh duoc xac dinh theo hang va cot, phan cach boi dudng chéo
ma & do, phan tir phia trén va phia dudi duong chéo cé gia tri nghich ddo nhau.

BuGc 3: Tinh t0an trong soé ciia cdc yéu té dnh hwong

+ Xac dinh tong diém ctia moi yéu to theo cot
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Bang 3.7. Tong diém cua cac yéu td theo cot

Tiéu chi O o) Os Os4 On
01 1 Al A2 A3
0> 1/A1 1 B1 B2
O3 1/A2  1/B1 1 C1
O4 1/A3  1/B2 1/C1 1
On 1
Téng >0y >0, Y03 >0q4 ¥On

+ Thuc hién chia mdi gia tri cua timg yéu t6 cho tong diém cia cac yéu to theo
cot trong Bang 3.7, sau do6 tinh gia tri trung binh cta cic yéu td nay theo hang, d6
chinh 1a trong s6 ciia cac yéu té.

Bang 3.8. Xac dinh trong so cia cac yéu to

Tiéu chi O O2 O3 Os On Trong s6

O: Wo11 Wo12 W01z Wois Woun Trung binh ciia Wo11 dén
Wo1n

02 Wo21 W02 W02z Wo024 Wo0zn Trung binh ciia Wo1 dén
Wo2n

O3 Wo31 Wosz, Wo33 Wo034 Wosn Trung binh cia Wos1 dén
Woss

Os4 Wo0s1 Wo0s2 W04z WO0as WO0un Trung binh ctia Woa1 dén
Woun

On Woni Wor2 WOns Wons Won  Trung binh ctia Wont dén
Wonn

Téng 1 1 1 1 1 1

Buc 4: Xdc dinh 1y 1é nhat quén cia cdc cdp yéu t6 so sanh

Theo Saaty (1980), ty 1¢ nhit quan (CR) cho biét sir ddng nhit vé ¥ kién va
nhat quan vé diém sb cua cac chuyén gia trong qua trinh thao luin & bude 2.

Néu CR < 0,1 (10%) thi ¥ kién cua cac chuyén gia 1a twong dbi théng nhit,
nhét quan, két qua duoc chép nhan. Nguoc lai, néu CR > 0,1 (>10%) thiy kién cua
cac chuyén gia con mang phan ngau nhién, thé hién sy thiéu nhit quan, budc 2 can
duoc thuc hién va danh gia lai.

Ty 1¢ nhat quan (Consistency ratio - CR) duoc xac dinh theo cong thirc (3.1)
Cr

C. =
R RI

(3.1)
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Trong d6: Ci 1a chi sé nhét quan va dugc xac dinh theo cong thire (3.2)

_ Amax — M

C, = 3.2)

1—n

Véin 12 sé yéu té anh huong

Amax 12 gid tri riéng dugc xac dinh tir bang so sanh

Ri 1a chi s6 ngau nhién (Random Index) dugc cho trong (Bang 3.9).
Bang 3.9 . Bang tra chi s6 R (Nguén: Saaty,1980)

N 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

R 0 0 052 089 111 125 135 141 145 149 152 154 156 158 1.59

Pé xac dinh mtrc do anh hudng cua cac yéu to, NCS thyc hién phan tich khong
gian trong GIS d¢ xay dung ban d6 tiém niang bo cap nudc dudi dat cua mdi pixel
trong khu vuc theo phuong trinh sau:

GRI = RE,RE, + LC,LC, + SC,SC, + LG, LG, + GL,,GL,
+ $G,,SG, + GG, GG, + +DS,, DS,
Trong d6, GRI la chi s6 tiém ning bo cap nude dudi dat. Cac gia tri GRI sau

(3.3)

nay dugc sir dung dé phan loai mot khu vuc 1a tiém ning cao, tiém ning trung binh,
tiém nang thap dbi véi lugng bo cap tir nude mua cho nude dudi dat. RF la chi s6
lugng mua, LC 1a chi s6 16p phu/str dung dat, SC la chi s6 loai dat, LG la chi sé tram
tich Pé tir va da goc, GL la chi s6 muc nude dudi dat, SG 1a chi s6 do dbc dia hinh,
GG la chi s6 dja mao va DS 1a chi s6 mat do séng sudi. Cac chi s6 phu ‘w’ dé cap
dén thir hang anh hudng caa ting 16p dit lidu dén sy bo cap va ‘r’ 1a xép hang cua cac
I6p gia tri trong moi lép dir liéu.
3.2.5. Phwong phap thiy vin dong vi

3.2.5.1. Péng vi bén *H va 120

Nudc trong ty nhién (H20) duogc tao thanh tir nguyén tir Oxy va hai nguyén tir
Hydro nén sy bién d6i ham luong dong vi bén 2H va 180 c¢6 quan hé mat thiét véi
ngudn gde, chu trinh cta nude trong ty nhién.

Thanh phan dong vi bén trong cac mau nude duge danh gia theo dai luong (8)
c6 don vi 1a %o. Gié tr1 dugc xac dinh theo cong thure:

R X _— R X ~
5 = mau do mau chuan X 1000%0 (34)

R. x 2
mau chuan

Trong d6 Rumiu do VA Rmiu chuin 13 ty 16 dOng vi ctia mau do va véi ty 1¢ dong vi

ctia mau chuén (cta 2H/*H, 80/1%0). Miu chuan 1a mau nuéc dai duong trung binh
(Vienna Standard Mean Ocean Water vdi SVSMOW= 0) do Phong Thily vin dong
vi ciia Co quan Ning luong nguyén tir qudc té (IAEA) tai Vienna xay dung, ky hiéu
la VSMOW.
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Thanh phan dong vi bén trong mau nude duge biéu dién qua gi tri § bang biéu

thirc §!° va §?H nhu sau, trong do:

18
R x
5180 = # — 1 (x1000%o) (3.5)
(VSMOW)
2p
82H = ZR& — 1 (x1000%o) (3.6)
(VSMOW)

Trong d6 &8, §2H 14 thanh phan dong vi ctua Oxy-18 (*80) va Deuteri (H) cia
mau

18R .. 12 ty sb giira Oxy-18 va Oxy-16 (180/1°0) trong mau phan tich

2Rméu 12 ty sb giira Deuteri va Proti (?H/*H) trong mau phan tich

18R wsmow) 1a ty s gilta Oxy-18 va Oxy-16 (**0/**Q) trong mau chuin
VSMOW

2R wsmow) 13 ty sd gitra Deuteri va Proti (?H/*H) trong mau chuan VSMOW

Mdi nguén nudc khac nhau (nudc mua, nude song, ho, nuée dudi dat. . .) déu
c¢6 thanh phan dong vi dic trung. Néu c6 su pha tron giita cdc ngudn nudc nay thi
thanh phan dong vi cling sé& thay ddi phu hop voi ty 18 pha tron cac ngudn nudc.

Sy pha tron giita cac ngudn nudc di duge H. Craig (1961) nghién ciru va xay
dung mé hinh mé ta quan hé giira cac ngudn nude theo dudng nude khi trgng toan
cau (GMWL). GMWL dugc xay dung trén co so phan tich thanh phan dong vi 80
va 2H trong nudc mua & cac vung khac nhau trén toan cau, mdi lién hé giita 82H va
5180 duoc biéu dién theo cong thic sau :

sD=as®0+d (3.7)

Khi xay ra qua trinh phan tach dong vi xay ra trong diéu kién can bang & nhiét
d6 tir 25°C dén 30°C, céac hé sb trong cong thirc (3.7) twong tng 1a 8 va 10. Khi d6
cong thuce (3.7) c6 dang :

sD=8s5%0+10 (3.8)

Puong biéu dién mbi lién hé gitra §2H va 8180 theo cong thuc (3.8) 1a duong
nuée khi twong toan cau. Hé sb d trong cong thuc (3.7) duoc goi 13 d6 du dong vi
Deuterium (2H). Gia tri nay thay doi theo khi hau timg ving : ving lanh, d6 4m cao
thudng co gi tri d nho. Vi vy, gid tri du d thudng duoc sir dung dé nhan dang ngudn
bd cap cho nuée dudi dit & cac ving c6 khi hau khac nhau.

Céac mau phan tich thanh phan déng vi bén cua 2H va 180 (52H, 5'80) trong
luan an duoc phén tich trén mdy quang phd ké Picarro, CRDS L2130-1, hoat dong

dua trén nguyén tic cia quang phd hap thu (Picarro, 2016) tai Truong Dai hoc Tai
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nguyén va Moi truong Ha Noi. Do chinh x4c ctia phwong phap 13 1,5%o va 0,15%o dbi
v6i 8%H va §'80 tuong tng.

3.2.5.2. Pong vi phong xa °*H.

Ddng vi thir ba ctia Hydro 1a déng vi phong xa Triti (3H), ¢6 chu ky ban huy
T = 12,43 nam, hoat do Triti trong mau nude c6 don vi 1a TU (Triti Unit). 1 TU bang
1 nguyén tir gam cua Triti trong 10% nguyén tir gam cta Hydro. Triti duoc ing dung
trong DCTV d6ng vi dé xac dinh tudi ctia nude dudi dat. Do chu ky ban huy ngin,
su c6 mit cua Triti trong nude dudi dat s 1a bang chimg ciia sy xdm nhap nudc tré
vao TCN.

Mdi quan hé giita nong do Triti (*H) ban dau (Co) va ndng d6 Triti do dugc &
thoi diém bat ky t (Cr) ctia mot mau nude dudi dat 1a hdn hop ciia nhidu loai nudc
khac nhau s& duoc xac dinh theo phuong trinh (3.9).

Cc(t) = jooCO(t — 1) e Mf(r)dr (3.9)

Trong d6:  C(t) 1a ham luong 3H tai thoi diém 14y mau t (TU)
Co 1a ham luong 3H tai thoi diém ban dau (TU)
f(z) 1a ham phan b6 thoi gian luu (ndm)
7 12 tudi ctia nudc (ndm)

Ham phan bd Triti theo thoi gian luu f(7) cho biét trong mau nghién ciru nudc
c6 tudi 7 chiém mot phan bao nhiéu va ham vaoC, (t - z) thé hién ham luong triti
trong NDD ctia nam (t—7) va:

_In2
= T/z (3.10)

Véi A1 hang s6 phan ra phong xa.

Ham luong ctia d6ng vi phong xa Triti (*H) trong nudc mua lién quan chit ché
dén ché do cung cép nudc, su thay d6i khi hau va céc diéu kién vé 16p phu thd nhudng,
thuc vat,...

Cé&c mau trong luan an dugc phan tich tai Vién Khoa hoc va Cong nghé Hat
nhan, Ha Noi (INST) bang phuong phap lam giau dién phan sau khi do hoat d6 3H
trén may dém nhép nhay 1ong (LSC). Phuong phap xac dinh tudi nay hién dang duoc
IAEA khuyén nghi va INST d3 nhan duoc sy hd tro tir IAEA véi hé théng lam giau
3H ciing nhu LSC trong Dy 4n Hop tac Ky thuat VIE8.016.

3.2.5.3. Ld'y méu nwde mwa, nwdc mdt va nuoc duoi dit

Thiét bi thu nhan nuéc mua duge ché tao theo huéng dan cia IAEA va dit
trén toa nha 7 ting cua Truong Pai hoc Tai nguyén va Mai trudng Ha Noi.. Mau nude
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mua dugc 4y hang thang. Ly, van chuyén va bao quan mau nude dudi dat va nudc
mat theo tiéu ChUan TCVN 6663-6: 2018 TCVN 6663 3: 2016

7

¢) Trang chai va 1ay mau d) Cong trinh quan trac

Hinh 3.3. Ldy miu nuéc dudi dat

a) Mau nudc song Thai Binh, QL10 b) Mau nude hd Van Long, Ninh Binh

¢) Mau nude song Lach Tray, Hai Phong | d) MAu nuéc song Phan, Vinh Phuc




67

Hinh 3.4. LAy miu nuéc mit luc dja
3.2.6. Phwong phap xac dinh gia tri cung cAp thim tir nwéc mua cho nuéc
dwdi dat bang phwong trinh sai phan hiru han cia Kamenxki.

Dé du bao muc nude dudi dat va xac dinh lugng bd cap tir nuée mua cho cac
tang chira nugc khdng ap, NCS tién hanh nghién ctru dong thai mue nuée dudi dat
trong mot nhém cac 16 khoan tai san can bang Tho An, Pan Phuong.

Thanh phan tham gia vao can bang nuéc trong khu can bang gom:

- AQx hiéu sb lugng nude chay dén va chay di theo phuong x

- AQy hiéu sb lugng nude chay dén va chay di theo phuong theo phuong y

- Gi4 tri cung cap tham hoic béc hoi tir bé mat nude dudi dat: + WAQxAQy.

Sy thay d6i luong nude dén va di trong khu vuc theo cac phuong dan dén myc
nuée dudi dat dang cao hoic ha thap, 1am thay doi thé tich nuéc theo phuong trinh
(3.112).

+W = MA—H. AQx . A0y (3.11)
At Ax.Ay Ax.Ay
Trong d6:  Ax la khoang cach gitta cac 16 khoan theo phuong x
Ay 1a khoang céch giira cac 16 khoan theo phuong y
W 14 gia tri cung cap cua nudc mua (hoic bdc hoi)
1 13 hé s6 nha nudce trong luc (khi myuc nude ha thap) hoac hé sé thiéu

hut bdo hoa (khi muc nudc dang cao);
AH 13 dao dong muc nuéce dang cao hoic ha thap
At la thoi gian xay ra dao dong muc nudc

Pé tién hanh tinh toan sy thay d6i muc nudc, NCS tién hanh phan chia khu
vuc nghién ciru thanh cac 6 nho co cac gié tri tham gia vao phuong trinh (3.11) la
khong d6i, tic 12 dua bai todn vé giai mot hé phuong trinh tuyén tinh véi s luong
céc phuong trinh twong duong vai s6 cac 6 ludi dugc phan chia. Két qua H(x,y,z,t)
s& l1a mot ludi 6 chua céac gid tri h khac nhau, budc lugi cang nho thi két qua thu dugc
cang gan dung.

Trong san can bang, xay dyng mé hinh dong 2 chiéu vai truc x géom 3 16 khoan
c6 ky hiéu LK1, LK2, LK3 va truc y c6 3 16 khoan LK4, LK2, LK5. Theo c¢6ng thuc
dinh luat thAm cua Darcy luu luong nuée dudi dat chay dén, chay di va hiéu sé lugng
nudc chay dén chay di khoi phan t6 can bang theo cac phuong x, y va lwong bo cap
tir nude mua hoic bdc hoi theo phuwong z duge xac dinh theo cac cong thic (3.12)
dén cong thuc (3.16).
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LK5

LK1 ®—

®
LK4

Hinh 3.5. Hé thdng san can bing cho dong chay 2 chiéu

Theo phuong x:
hi?+1 + h_29+1 Hf+1 _ H5+1 l42 + l25
o = ) L— - 3.12
Qden K 2 ll'z 2 ( )
h§+1 + h§+1 H5+1 _ Hé‘+1 l42 + 125
= i = . 3.13
va
AQyx = Qai — Qaen
4 los (3.14)
HS+1 _ HS+1
_ hs+1 + hs+1 1 2
(A + ) =
Theo phuong y:
K l + l s+1 __ HS+1
s+1 s+1 " (315)
_ (hs+1 + hs+1) H4’ — HZ
4 2 l4,2
Theo phuong z.
AQZ — iW (l1,2 + l2,3) (14,2 + lZ,S) (316)

2 2

Theo cac phuong x, y va z, luu lugng nuéc chay dén va di trong phan t6 can

bang trong khoang thoi gian At da 1am thay doi chiéu cao muc nude dudi dat 1 khoang

1a AH dan dén trir lugng tinh trong phan té d bi thay d6i mot lugng:
AH Hé5+2 B st l1,2 + lz,3 14,2 + lz,5

p——AxAy = p

(3.17)
At At 2 2
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Can bang céc biéu thuc (3.14) dén (3.17) ta c6 phuong trinh:

K(ly, +1 HS+t1 — gs+1 s+l _ gs+1
(4,24 2,5) |:(h§+1 + h§+1) 2 l 3 _ (hi+1 + h§+1) 1 l 2 ]
2,3 1,2
S+1_ pys+1 S+1_pgs+1
+ K(ll,z:lz,s) [(h§+1 + hg+1) H; - SHs _ (hi+1 + h.29+1) Hy 142HZ ] (318)

W (b2 + b)) (laz + bas) _ #HZS+2 —Hilia+bhglay+ s
2 2 At 2 2

Trong do:
s, s+1, s+2 1a thoi diém dau, gitra va cudi cia budc thoi gian At;
R$TY, st RS, h3tY, hET! 1a chiéu cao muc nude dudi dat tai cac 16 khoan LK1,
LK2, LK3, LK4, LK5 ¢ thoi diém s+1;
H$™, Hs*E HS™ HSTL HEY! 1A cao d6 cot nudc tong tai cac 16 khoan LK1, LK2,
LK3, LK4, LK5 & thoi diém s+1;
H3, H3*%1a cao d6 muc nudc tai 15 khoan 2 ¢ thoi diém dau s va thoi diém cudi s+2
cua khoang thoi gian At;
Ly 3, Ly, Ly 5. 1y - 12 khoang céch tir cac 16 khoan 2-3, 4-2, 2-5 va 1-2

3.2.7. Phwong phap mo hinh

Mo hinh s duge xdy dung va sir dung dé phan tich, danh gia vai tro cac ngudn
cung cap tham d6i voi sy hinh thanh trir luong nude dudi dat.

Sy bién d6i do cao muc nude dudi dat duge mé ta bang mot phuong trinh dao
ham riéng duy nhét sau:

i(l( a—h)+i(1< a—h)+i(1< a—h)+wzsa—h (3.19)
ox\ “ox) oy\ YYay) o0z\ ??0z/~ ot

Trong do:

Kix = Kex (X, ¥ 2), Kyy = Kyy (X, Y, 2), Kzz = Kzz (X, Y, 2) 1a cac hé s6 tham cua

tang chira nude theo cac phuong x, y, z.

H 13 chiéu cao muc nuéce dudi dat tai vi tri (X, y, z) 6 thot diém t;

W 12 gia tri b6 cap hodc thoat di ciia nudc nude dudi dat tinh tai vi tri (x, y, 2)
& thoi diém t, W = W(X, Y, Z, 1).

Ss= Ss(x, Y, z) 12 hé s6 nha nuéc;

Phuong trinh (3.19) dugc giai voi cac diéu kién bién:

+ Diéu kién bién loai I (bién Dirichlet) 1a cac 6 ma muc nudc duge xac dinh
trude va gia tri nay khong doi trong sudt thoi gian tinh toan H = h(t).

+ Piéu kién bién loai II (bién luu lugng Neuman) 1a cac 6 ma luu luong dong
chay qua bién duoc xac dinh trudc trong sudt bude thoi gian tinh toan Q = q(t).

+ Piéu kién bién loai III (bién hon hop Cauchy) 1a diéu kién bién ma luu lugng

trén bién phu thudc vao myc nude Q = f(H).
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3.3. KET LUAN CHUONG 3.

NCS va cong su truc tiép 1y 128 mau nuée duéi dat, 30 mau nudc mat, 72
mau nudc mua dé phan tich dong vi bén va 16 mau nudc dudi dat dé phan tich dong
vi phong xa Triti theo khuén khé Dy 4n NUFIC giai doan 3, Du an OKP giai doan 2,
Ha Lan.

Cac dir liéu vé luong mua, dir liéu anh vién tham, dix liéu s6 do cao, luu luong
khai thac nudc dudi dat... NCS thu thap, ké thira tir Trung tdm Nghién ctu Quan sat
Trai dat (Earth Observation Research Center, EORC), Cuc khao sat dia chat My
(USGS), Trung tim Quy hoach va Diéu tra Tai nguyén nudc Quéc gia.

NCS da st dung céch tiép can gién tiép, truc tiép, cach tiép can top-down,
bottom-up va cac phuong phap thu thap, phan tich tai liéu, phuwong phéap ké thira nham
xac dinh noi dung, phuong phap nghién ciru phu hop cua luan an.

NCS sir dung cac phuong phap trong nghién ctru cuia minh bao gém: 1. Phuong
phap vién thdm st dung dé phan loai 16p phu va st dung dat, xay dung ban db
DEM...; 2. Phuong phéap GIS duoc st dung dé xay dung ban d tiém ning bd cap
nuée dudi dat khu vue cling nhu xac dinh, phan ving cac yéu té anh huéng dén bo
Cap tir nudc mua cho nuédc dudi dat...; 3. Phuong phap chuyén gia sir dung dé xac
dinh tim quan trong, diém s6 cua cac yéu td anh huong; 4. Phuong phap phan tich
thi bac AHP xac dinh trong sb cua cac yéu té anh huong tir d6 xac dinh tam quan
trong cua cac yéu té anh huong dén luong bo cap nudce dudi dat; 5. Phuong phap thay
van dong vi xac dinh thanh phan ddng vi bén 180, 2H va ddng vi phong xa 3H tir d6
xac dinh thanh phan tham gia cung cdp thim va luong cung cdp thim; 6. Phuong
phap Kamenxki x4c dinh luong bd cap tai san can biang Tho An, Pan Phuong; 7.
Phuong phap mé hinh x4c dinh thanh phan cung cap tham cho TCN Dé tir cua khu
vuc.
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CHUONG 4. CAC YEU TO ANH HUONG, PHAN VUNG TIEM NANG
VA KET QUA XAC PINH LUQNG BO CAP TU NUOC MUA CHO
NUGC DUOI PAT TANG CHUA NUGC HOLOCEN VUNG PONG

BANG SONG HONG
4.1. CO SO XAC PINH YEU TO ANH HUONG BO CAP TU NUOC MUA
CHO NUGC DUOI DAT.
4.1.1. Pdc tinh thim ciia dit

B6 cap tir trén mat do nuwdc mua, nude tudi 1a qua trinh tham ty nhién qua déi
khdng bdo hoa vao trong tang chia nuwdc. Tham 12 sy van dong cua nudc tir bé mat
vao trong méi truong 16 hong hoic khe nirt trong dat dudi tac dung cua trong lyc.
Tham 12 mot trong nhitng thanh phan caa qua trinh thity van va rat quan trong trong
can bang nuéc (Horton, 1933). Kha nang tham 1 ty 1& luong nuéc ti da co thé duoc
hap thu boi mot loai dat trén mot don vi dién tich trong diéu kién nhat dinh.

Green va Ampt (1911) da dua ra phuong trinh vat 1y dau tién mé ta qué trinh
tham trong diéu kién ao, hd. Mein va Larson (1973) i mé rong md hinh Green-Ampt
dé xac dinh thoi diém bat dau dong nudc trén bé mit trong diéu kién lwong mua 6n
dinh. Chu (1978) tiép tuc mé rong md hinh Green-Ampt dé mé phong luong mua
khong 6n dinh. Skagss va Khaleel (1982) dd bd sung phuong trinh cin bang nudc
trén bé mat dat dé tinh toan luvong mua du thira sau qua trinh thAm cua nudc vao dat.

The mé hinh Green-Ampt, khi do 4m cua dat bé mat ting, mat thaim w6t s&
dich chuyén xudng phia dudi gibng nhu hoat dong cua mot chiéc pit tong. Tai mat
tham uot, 6 am bao hoa s& giam dot ngot vé 6 am ban dau (Hinh 4.1).

V
hs eo GS
mm«lﬂ X . I
™~ bé mat dat
7 thue té
A
- , Do sau Z - e
hf be mat tham wét ',."

ban dau Green-Ampt

Model

a) b)

Hinh 4.1. M hinh thim Green and Ampt: a) Cac thong sd, b) So d6 thim (Ngudn:
Green va Ampt, 1911)
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Cac théng sb cua phuong phap nay gdbm d6 4m ban dau 6, (khéng thi nguyén),
d6 am bdo hoa 8, (khdng thi nguyén), chiéu cao hit 4m ban dau caa dat Z(m), hé sé
thim cua dat K (m/gio).

i=K [1 + WI (4.1)

Trong d6 f 1a ty 16 thim (m/h)
K 1a hé s6 tham (m/h)
6, la d6 am ban dau
6, 1a d6 am bAo hoa
Z 1a chiéu cao hdt am ban dau cua dat (m)
F 14 tich lity tham
Chiéu sdu mat thAm uét ban dau xac dinh boi
F
0, — 6,
Tbc do thAm cua dét tudn theo dinh luat Darcy va giam dan theo thoi gian
(Hinh 4.2).

7 =

(4.2)

i(t) = % = g o= Fir(®) ) g’; © _ o= ez (©) Zh(ft jf ® (4.3)
f f
Trong do
i(t) 1a tdc do tham (mm/h)
t 1a thot gian (h)
ks 12 hé s6 thdm bdo hoa (mm/h)
Ho 1a c0t nudc thuay luc téng tai bé mat (mm)
He(t) 1a cot nude thuy luc tong ctia d6 Am ban dau (mm)
z¢ 13 chiéu sau 4m ban dau (mm)
ho 13 cot nudc ap luc tai bé mit (mm)
ht 1a cot nude ap luc tai chiéu sdu d6 Am ban dau (mm)
Tu phuong trinh (4.1) va (4.2) ta co
Theo phuong ngang:
i = k. (6o = 67)(ho — hy) (4.5)

1(t)
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Theo phuong thiang ding:
(4.6)

dd am

\— ving chuyén doi

Chiéu sau

H=h+Z

chiéu_séu mat tham wét
ban dau

Hinh 4.2. Qua trinh tham theo Green and Ampt (Ngudn: Musy, 2001)
Téc do tham i (t) phu thudc vao ché d6 cung cap (twdi, mua) nhung ciing phu
thudc vao tinh chat caa dat (Hinh 4.3).

Trong mat tran mua,
- Khi cuong d§ mua nho hon tdc do thAm thi nude thAm nhanh hon, da phén

nude s& thAm vao dat. Thoi gian can thiét dé dat trang thai bao hoa phu thudc vao

diéu kién d6 4m cua dat va lugng mua.
- Khi cudng do mua 16n hon kha ning thdm cua dat, luong nudc du thira s&

chay tran trén mat hodc duoc tich trit trong cac chd triing trén mat dat.

= A

1 i

E wong chay tran

-

(=

qua trinh tham
N
>
Théi gian (h)

Hinh 4.3. Qua trinh tham va luong chay tran (Ngudn: Musy, 2001)
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Bang 4.1. Céc thdng sé caa mé hinh Green-Ampt theo loai dat (Ngudn: Rawls and
all, 1983)

Loai dit P§ 16 rong P§ 16 rong Mt thim Hé s6 thAm
hiru hi¢u wot (mm) (mm/h)
Cat 0,437 0,471 49,5 117,8
Bot cat 0,437 0,401 61,3 29,9
Cat bot 0,453 0,412 110,1 10,9
Bot 0,463 0,434 88,9 3,2
Phu sa, bot 0,501 0,486 166,7 6,5
Sét cat bot 0,398 0,330 218,5 1,5
Sét bot 0,464 0,309 208,8 1,0
Sét bot phu sa 0,471 0,432 273 1,0
Sét cat 0,430 0,321 239 0,6
Sét phu sa 0,479 0,423 292,2 0,5
Sét 0,475 0,385 316,3 0,3

4.1.2. Cac nghién ctru vé tinh tham caa dat

M6t s6 nghién ctu cuia Pham Vian Bién (2009), Pham Vian Dién va nnk (2006),
Bui Huy Hién (2012), Bouma va Dekker (1978), Dune va cong su (1991), Onda va
Yukawa (1995), Hille (1982) cho thay toc do tham va kha ning tham nudc cua dat
khdng nhiing phu thudc vao luong mua, thoi gian mua, dic diém va do doc dia hinh,
thanh phan co gidi, d6 day, d6 am, tinh chat va dac tinh tham cia dat ma con phu
thudc vao 16p pha bé mit, loai hinh sir dung dat, moi trudng va diéu kién khi hau khu
vuc hinh thanh nén dét. Cu thé:

Thanh phan co giéi nhe, thd thim nudc nhanh hon thanh phan co giéi nang.
Dit ¢d nhiéu chat hitu co thi nudc thim nhanh hon va nguoc lai.

Téc d6 tham sé& ting cao khi d6 am cua dat thap, do x6p cao, thanh phan co
gidi 1a dat cat. Nguoc lai s& lam giam tdc d6 thim cua dat (Bang 4.2).
Bang 4.2. Toc d6 tham 6n dinh véi tirng loai dat (Ngudn: Hille, 1982)

TT Loai dit Téc dd tham 6n dinh (cm/h)
1 | Cat >2
2 | Dat cat va dat phu sa 1-2
3 | Pat nhiéu min 0.5-1
4 | bat sét 0.1-0.5
5 | Dat sét kiém <0.1
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Téc @6 tham caa nude vao dat giam khi cudong d6 mua ting va do doc tang
(Hinh 4.4). Néu cudng do mua 16n thi kha ning tham cua dat c6 xu huéng nho
do nu6c mua khong du thoi gian dé thim ma tao thanh dong chay tran trén mit.
Nguoc lai, vai cac tran mua nho nhung thoi gian mua kéo dai thi kha nang va
téc do tham cla dat s& tét hon.

Khi ty Ié che pha bé mat thap, véi cung do doc thi kha niang thim cua dat s&
giam (Hinh 4.5). Vi du cing khu vyc, dat trong s& 1am giam kha ning thim so véi
dat trong cay va dat phu co.
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Hinh 4.4. Quan hé giira toc do tham cua dat va do doc dia hinh (Nguon: Hille, 1982)
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Hinh 4.5. Anh huong 16p phu dén toc do thim cia dat (Nguon: Onda va Yukawa,
1995)
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Mot s6 nghién ctu tai cc ving khac nhau tai An Do caa M. Senthilkumar
(2019) 6 Amaravathi, Tamil Nadu, H.D. Bhave va nnk (2019) & Aam, Umred Tabhsil,
quan Nagpur, Maharashtra, S.G Patil va nnk (2014) ¢ quan Pune, Maharashtra, Preeja
va nnk (2011) & Kerla cho thdy, lwong bd cap tir nudec mua cho nude dudi dat céc
khu vuc nay phu thudc vao cac yéu té anh hudng nhu sau: dia mao, dia chat, mat do
s6ng sudi, cac yéu tb tuyén tinh (dut gay), loai dat, cuong d6 mua va d dbc dia hinh
(M. Senthilkumar, 2019); sir dung dat, dia mao, thanh phan thach hoc, mat do song
sudi va loai dat (Bhave va nnk, 2019); sir dung dat, thd nhudng, dia mao, d6 doc, mat
d6 sdng sudi va mat do dut gay (S.G Patil va nnk, 2014); tram tich, dia mao, yéu té
tuyén tinh, 46 doc, mat do séng subi, loai dat va I6p phu - sir dung dét (Preeja va nnk,
2011).

Tamil Nadu la vung c6 khi hau nhiét dai ban khé han, lwgng mura it vao khoang
750mm, mua hé néng. Dia hinh gom dong bang va ddi ndi, xen k& cac tham thyc vat.
Kerla c6 do cao dao dong trong khoang tir 10 - 20m & phia Tay dén 430m & phia
Pong, thuoc vung khi hau nhiét déi, gié mua voi lugng mua doi dao. Luong mua
trung binh hang nam khoang 2661mm. Nhiét d6 trung binh hang thAng mua hé thay
d6i tir 30°C dén 36,5°C (Hinh 4.6).

Pt S s s

b o el

Bién A rip Vinh Bengal

f

Tamil Nadu *
Kerala 2
An D6 Duong I Maharashtra %

Hinh 4.6. Vi tri cac khu vyuc nghién ciru tai An Do
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4.1.3. Tham khdo ¥ kién cdc chuyén gia
S6 luwong phiéu diéu tra 1a 30 phiéu (PHU LUC 7), duoc giri dén cac chuyén
gia dudi dang bang hoi dé thu thap ¥ kién. V& trinh d6 chuyén mon, linh virc va kinh
nghiém nghién ctru clia cac chuyén gia dugc thong ké trong Hinh 4.7, Hinh 4.8.
20
18
16
14

12
10

o N B OO

Phé gido su Tién si Thac si- NCS

Hinh 4.7. Thong ké trinh d6 chuyén mon cta cac chuyén gia dugce tham van

18
16
14
12
10

8
6
4
2 n n 0 B
0
Dia chat thuy  Dia chat Vién tham Thuy van, Tai Ky thuat ha

van nguyén nudc  tang, moi
truong

Hinh 4.8. Théng ké linh vuc nghién ctru ciia cac chuyén gia dugc tham van

4.2. CAC YEU TO ANH HUONG PEN BO CAP TUNUGC MUA CHONUGC
DUOI PAT TANG CHUA NUOC HOLOCEN VUNG PONG BANG SONG
HONG

Tir phan tich & muc 4.1 va dic diém kién tao, dia mao, dia chat, dia chit thuy
van, khi hau, mang luéi song ngdi... cuia DPBSH cling véi tién hanh lay y kién céc
chuyén gia qua bang hoi (PHU LUC 7), NCS di xé4c dinh dugc cac yéu té anh huong
dén luong bo cap tir nuée mua cho nude dudi dat vang DPBSH (Bang 4.3) theo tht tu

tir anh hudng nhiéu dén anh hudng it gom 1) lvong mura, ii) 16p phu bé mit - sir dung
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dat, iii) loai dét, iv) ddc diém tram tich Dé ta, da gdc, v) muc nudc dudi dat, vi) dia
mao, viii) d6 déc dia hinh, viii) mat do sdéng sudi.

Bang 4.3. C4c yéu t6 anh huong dén luong bd cap tir nudc mua cho nuédc dudi dat
vung DPBSH

STT Yéu t6 Ky hiéu M0 ta
1 | Luong mua RF Mua trung binh nam cua khu vyc
2 | Sir dung dat, 16p phu LC | Kiéu va loai 16p phu bé mit
3 | Loai dat SC | Kiéu dat, thanh phan dat
4 | TramtichDPétadvadigoc | LG | Loai datda tram tich, phong hoa
5 | Muc nudc dudi dat GL | Do sau muc nudce dudi dat
6 | Dia mao GG | Kiéu va hinh thai dia hinh
7 | Do doc dia hinh SG | Su chénh léch d¢ cao gitta cac diém
8 | Mat do sbng suoi DS | Chiéu dai song trén 1km?

4.2.1. Lwgng mua

PBSH c6 lugng mua doi dao, phong phd, bién do6i theo khong gian va thoi
gian. Lugng mua tap trung chu yéu vao mua mua (tir thang V dén thang X), dao dong
trong khoang 1200 <+ 2700mm, trong d6 thang V dén thang IX lugng mua trung binh
thang trén 200mm, thang X khoang hon 100mm. Mua kho tir thang XI dén thang IV
nam sau, lugng mua trung binh thang cta cac thang nay dudi 100mm. Luong mua
mua mua chiém 80 - 85% lugng mua ca nam. Hon nira, PBSH thudc viing Pong Bac
Viét Nam, 1a vaing c6 3 thang VI, VIII, IX 1a bdo nhiéu nhat vai lugng mua trung
binh mdi con bao khoang 100mm dén 150mm, lwong mua bdo 1 ngay Ién nhat cé thé
dat 564mm. Can ctt theo lrong mua trung binh (Ptg), Thai Van Trung (1999) da phan
lugng mua thanh cac cip sau day:
Cép I: mua am (P >2500mm )
Cép II: mua vira (1200mm < Prg < 2500mm)
Cép III: hoi kho va kho (600mm<Pg <1200mm)
Cap IV: han (300mm < P1g < 600mm)
Cép V: cuc han (Prs < 300mm)

Trong khi d6, cin cir vao téng luong mua nam (X), Tran Viét Lién (2004)
phan thanh:

- Trung tAim mua nhiéu: X > 2000mm (trung tAm mua Tam Dao, Mong Cai...)
- Trung tAm mua vira: X tir 1400mm dén 2000mm

- Trung tam it mua: X <1400mm (trung tam it mua Cao - Lang, Son La...)
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Cin ctr vao phan loai trén, NCS thanh 1ap ban do luong mwa PBSH giai doan
2016-2021 theo Bang 4.4.

Thang diém va trong sé cua yéu té luong mua dugc xac dinh tir bang hoi cua
cac chuyén gia (PHU LUC 7) va cho trong Bang 4.4. Trong sb cao ang véi ving c6
luong mua cao, anh huong cua yéu té lwong mua dén kha niang bo cap nude dudi dat
la cao va nguoc lai.

Bang 4.4. Thang diém va trong s6 anh huong cua yéu té lugng mua

Yéu to Chi s6 Piém Tong Trong s6 chuin héa
> 2400 9 1,36 0,34
Luong mua (RF) | > 1950 - 2400 7 1,09 0,27
(mm/ndm) > 1500 - 1950 6 0,93 0,23
< 1500 4 0,62 0,16

Theo Bang 4.4, mic d6 anh huong cua lugng mua dén tiém ning bd cap tir
nude mua cho nuéc dudi dat duoe xac dinh nhu sau:

Anh huéng cta luong mua = 0,34*(lugng mua >2400mm) + 0,27*

(lugng mua 1950-2400mm) + 0,23*(lwong mua 1500-1950mm) + (4.7)

0,16*(lugng mua < 1500mm)

Cong thic (4.7) cho thay lwong mua cang 16n thi mic d6 anh huéng dén kha
nang bo cap tir nudc mua cho nudce dudi dat cang lon.

Hinh 4.9 cho thay, phan I6n dong bang sdng Hong thudc trung tam mua vira
va ¢ luong mua cap 11 nén kha nang nude mua bd cap cho nude dudi dat cao. Luong
mua ngoai 1 yéu té anh hudng, con dong vai tro 1a mot trong nhitng diéu kién hinh
thanh, 12 nguon cung cap thdm co ban cho cac TCN dudi dat khu vuc. Véi lugng mua
doi dao, kha ning cung cap tham tir nuéc mua cho nude dudi dat ving DPBSH 1a rat
I6n, dac biét vao cac thang mua mua. Vao cac thang mua kho, khi lwong mua giam,
luong cung cap tham tir nudc mua ciing giam.

Vao cac thang mua mua, muc nude dudi dat TCN gh ¢ DPBSH c6 mdi quan hé
ty 1& thuan véi luong mua. Luong mua ting tng véi muce nude dudi dit ting nhung
léch pha (xem Hinh 4.28). Méi quan hé tuyén tinh nay phu thudc vao chiéu sdu muc
nude dudi dat, didu kién dia chat, dia hinh va 16p phu thuc vat. Muia mua, luong mua
thAm xudng nhiéu lam tang trir lwong dong cua nude dudi dat trong ving va nguoc

lai.
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4.2.2. Lép phit mit dit, sir dung dat
Lép pha mat dat 1 thyc vat ty nhién hoic do con ngudi trdng, cd tac dung nhu
mét I6p dém diéu tiét ngudn nude, didu hoa khi hau, han ché rai ro thién tai lién quan
dén dong chay mat, dong chay nuéc dudi dat... St dung dat 13 con ngudi tién hanh
tac dong vao dat dai nhu trong cay, xay nha, dudng giao thong... nham dat dugc hiéu
qua mong mudn. Dic diém bé mat 16p phu mat dat, sir dung dat 1a mot yéu td quan

Hinh 4.9. Anh huong cua lugong mua dén kha niang bo cap nudce dudi dat

trong trong qua trinh xac dinh luong b cap tir nudc mua cho nude duoi dat. St dung
dir liéu tham phu bé mat cua Trung tdm Nghién ctru Quan sat Trai dat (Earth
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Observation Research Center - EORC), thugc Co quan tham do hang khong vii try
Nhat Ban va phuong phép giai dodn anh vién tham tir dir liéu Landsat 8, NCS chia
khu vye nghién ctru thanh 7 khu vuc nhu trong Bang 4.5.
Bang 4.5. Cac yéu t6 cua dit liéu 1op phu bé mat- sir dung dat

TT | Ténlép phi bé M5 ta

mit - sir dung dat

1 | Thuy vuc Pat, khu vuc ludn c6 nuée

2 | Lua Pat trong lta

3 | Cay trong Pit co, ciy thu hoach theo thdi vu

4 | Rung Pat, khu vuc che phu bdi ciy, giit nude tot

5 | Pat ngap nudc Rurng ngap man hoac khu vuc luén c6 do am dat cao

PO Pat, khu vuc khong ¢ hoat dong sinh hoat hay san
6 | Dat trong ‘
Xua

7 | D6 thi Pat, khu vuc ¢6 nha, dudng, bé mit khong tham. ..

Thang diém va trong s6 cua yéu té 16p phi bé mat duoc Iy tir phiéu hoi chuyén
gia (PHU LUC 7) va trinh bay trong Bang 4.6, trong sé cao thi mic d6 anh huong
cua yéu t6 1op phu bé mat, s dung dat dén kha ning cung cap tham tir nude mua cho
nudc dudi dat cao va nguoc lai.

Bang 4.6. Thang diém va trong s6 anh huong cia yéu té 16p phi bé mat

Yéu t6 Chi sb Piém Tong Trong s6 chuin héa

Thuay vuc 8 1,44 0,21

Lda 7 1,26 0,18

., |Caytrong 6 1,08 0,15
Lép phu bé —

5 Rung 6 1,08 0,15
mat (LC) ,

bat ngap nudce ) 0,90 0,13

Dit trong 45 0,81 0,12

D6 thi 2,5 0,45 0,06

Theo Bang 4.6, mirc d6 anh huéng cua 16p pha bé mat, sir dung dat dén tiém
nang bo cap tr nudc mua cho nudce dudi dat duoc x4c dinh nhu sau:

Anh huéng cia 16p phu bé mit, st dung dat = 0,21*Thuy vuc +

0,18*lta + 0,15%cay trong + 0,15%rung + 0,13*d4t ngap nuéc + (4.8)

0,12*dat tréng + 0,06*d6 thi
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Cong thuc (4.8) cho thay thuy vuc ¢6 anh huang 16n nhat dén b cap tir nuée
mua cho nudce dudi dat, sau d6 dén loai hinh I6p phu sir dung dat khac nhu lua, cay
trong... va it anh huong nhat dén bo cap tir nude mua cho nude dudi dat 12 loai hinh
dat d6 thi, bao gdm nha, duong, bé mat khong tham ...

Hinh thuc st dung dét va 16p phu bé mat gay anh huong dén su thoat hoi nudc,
su hinh thanh dong chay va ca sy bd cap cia nudc mit cho nude dudi dat. Thay doi
loai hinh str dung dét va 16p phii bé mat s& dan dén thay doi vé luong bo cap va muc
nuée dudi dat.

[ | { |
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Hinh 4.10. Anh huéng cua 16p phi bé mat d¢én kha ning b cap tir nuée mua cho

nudc dudi dat
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Theo Hinh 4.10, PBSH ¢6 hon 40% dién tich chu yéu 1a dit nong nghiép va
hoa mau nhu dét trong cdy an qua, dat trong lGa. .. phan bd chi yéu ¢ Thai Binh, Nam
Dinh, Ninh Binh, Hi Nam, Ung Hoa (Ha N¢i) (c6 trong s6 anh huong 14 0,15 dén
0,18)... Rung trong va rimg nguyén sinh tip trung ¢ ria dong bang, khu vuc Tam
Pao, Ctic Phuong (Ninh Binh), Ha Nam chiém khoang 10% dién tich (trong s6 anh
huong 12 0,15)... Pay 1a nhitng loai hinh 16p phu, st dung dat tot cho viéc giit nude
va bo cap cho nudc dudi dat. Trong khi do, cac bé mat khong tham 1a khu vire do thi
(khoang 15%) tap trung chi yéu & Ha Noi va & cac thanh phd 13 trung tdm cac tinh
hodc thi trn, thi xa cta céc huyén... O nhitng khu vyc nay, khi mua xuéng sé hinh
thanh cac dong chay mat va 1am giam kha ning tham cia nudc mua xudng dat.

4.2.3. Loai dat

Pic diém, thanh phan cta dat c6 mot vai tro dang ké dbi v6i kha ning tham
va van chuyén nudc. Véi mdi loai dit c6 thanh phan khac nhau din dén cau trac dat
khéc nhau. Céu trac dit tao diéu kién cho oxy va nudc xam nhép, cai thién kha ndng
gilt nude cua dat. Néu dat co ciu tric kém c6 thé dan dén cac van dé vé thoat nudc
do sy tic nghén cua cac 16 rdng trong dat, din dén giam téc d6 nudc tham vao dat
(téc d6 tham thau) va tc do nudc thoat khoi dat (do dan thuy). Pat co cau tric kém
6 thé co ty 1¢ sét hodc chat hitu co thip va nhiéu khoang chat nhur Natri, 1am giam
kha nang lién két cua céc hat sét véi nhau. Toc do tham phu thudc vao kich thudc,
hinh dang, cach sap xép ciia hat dat. Ban d6 loai dat c6 san & FAO va & STNMT cua
mdi tinh. NCS thanh 1ap ban d6 loai dét chia thanh 08 loai (Bang 4.7).

Thang diém va trong sé cua yéu té loai dat duoc lay tir bang hoi cia chuyén
gia (PHU LUC 7) va cho trong Bang 4.7. Trong s6 cao thi mtc do anh hudng cua yéu
t6 loai dat dén kha ning bo cap tir nuéc mua cho nude dudi dat cao va nguoc lai.
Bang 4.7. Thang diém va trong s6 anh huong cua yéu té loai dat

Yéu t6 Chi sb Piém Tong Trong s6 chuin héa

Cat 9 1,75 0,25
Pat xam, niu do 7 1,36 0,19
Pat phu sa, phu sa

, . 6,5 1,26 0,18

Loai dat (SC) | phi nhiéu

Sét phi nhiéu 45 0,88 0,13
Dat xam bac mau 4 0,78 0,11
Dit sét 3 0,58 0,08

Pa gbc 2 0,39 0,06
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Theo Bang 4.7, mic d6 anh huong cua loai dat dén tiém ning bo cap tir nudc
mua cho nude dudi dat duoc xac dinh nhu sau:

Anh huong cua loai dat = 0,25%cat + 0,19*dat xam + 0,18*dat phu sa

+0,13*d4t sét phi nhiéu + 0,11*d4t xam + 0,08*dat sét + 0,06*da gbc

Cong thirc (4.9) cho thay dat cat véi cau trdc hat roi, do 16 hong cao dé dang

(4.9)

cho nuéce di chuyén qua nén ¢ anh huong 16n nhat dén bo cap tir nude mua cho nuée
du6i dat, sau d6 dén loai dat khac nhu dat xam, dat phu sa... va it anh huong nhat

dén b cap tir nuée mua cho nudc dudi dat 1a dat sét va da gbc.
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Hinh 4.11. Anh huéng cua loai dt dén bé cap tir nude mua cho nuée dudi dat
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Hinh 4.11 cho thay, cac loai dat cat (trong s6 anh hudng 0,25) phan b chi
yéu phia trén déng bang, khu vuc Ha Noi, Vinh Phuc, nhit 13 cac dai ven song. Cac
khu vuc nay dic trung cho kha ning thAm nudc va van chuyén nude tot. Khoang hon
45% dién tich DBSH 1a dat xam, phu sa va dat sét phi nhiéu (trong sé anh hudng 0,13
dén 0,19), dac trung cho bdi tinh thdm nuéc trung binh tdt dén trung binh. bit feralit
& ria TAy Bic va Tay Nam dong bang (khoang 7%) va dat chua, min, dat sét (trong
s6 anh huong 0,08) phan bd ¢ dai ven bién tir Hai Phong dén Ninh Binh (khoang
28%). Cac loai dat nay duoc dic trung boi tinh chat thAm tir kém dén trung binh kém.

4.2.4. Tram tich D¢ tir va da goc

Dir liéu tram tich Dé ta va da gbc khu vuc nghién ctu (Hinh 4.12) duoc sé
hoa tir ban db tram tich Dé tt cia Dodn Pinh Lam (2003) (Hinh 2.1). Thanh phan 16p
tram tich dugc mé ta trong Bang 4.8.

Bang 4.8. M ta tram tich D¢ tir va d4 gdc ving DPBSH

TT | Ky hiéu Tén thanh tao Thanh phan M0 ta

Tram tich Holocen

3 Tram tich aluvi o ) L x
1 aQ2 Hol i Sét bot pha cat Xam nau, nau tham
olocen tren

3 Tram tich séng bién o xam, xam den nhat,
2 | amQ: A Sét, bot cat o
Holocen trén c6 hoa thach

3 Tram tich dam lay ven o . .
3 | mbQ: Sét, bot cat xam, den xam

bién Holocen trén

1o Tram tich aluvi o .
4 aQ>~ s Sét bot, bot cat nau xam
Holocen dudéi, gitra

1o Tram tich bién o xam chira di tich vi
5 | mQx- A Sét bot, cat .
Holocen dudéi, gitra co sinh

o Tram tich séng bién o . . x
6 | amQ2— e Sét bot, bot cat | xam nhat, xam tham
Holocen dudi, gitra

Tram tich Pleistocen

2 Tram tich aluvi o ., .
7 aQ1* Pleist ra Sét bot, cat xam nau do, vang do
eilstocen tren

2 Tram tich séng bién o L .
8 | amQ1”~ . R Sét, bot cat xam vang, nau do
Pleistocen trén
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TT | Ky hi¢u Tén thanh tao Thanh phan Mb ta
Tram tich aluvi-
9 | ap Q:1? proluvi Pleistocen Cat san, sét bot | xam nhat xam thAm
dudi gitra
10 | P4 gbc D4 goc trude Dé tir D4 goc khong tham
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Hinh 4.12. Phan bé cua tram tich Dé tir va d4 gdc khu vuc nghién ctu

Thang diém va trong s6 caa yéu tb tram tich Pé ti va da gdc dugc lay tir bang
hoi caa chuyén gia (PHU LUC 7) va trinh bay trong Bang 4.9, trong sb cao thi mirc
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d6 anh huong cua yéu td tram tich Dé tir va da goc dén kha niang bo cap tir nude mua
cho nuée dudi dat cao va nguoc lai.
Bang 4.9. Thang diém va trong s6 anh huong caa yéu té tram tich Pé tir va da gbc

Yéu t6 Chi sb Piem Téong Trong s6 chuin héa
Cat san 9 1,71 0,29
5 Sét bot, cat 7,5 1,43 0,24
Tram tich Bé
o . Sét bot cat bot 6 1,14 0,19
tor va da goc
Sét cat bot 5 0,95 0,16
(LG) ,
Sét 2 0,38 0,06
P4 goc 2 0,38 0,06

Theo Bang 4.9, muc d6 anh huéng cua loai dat dén tiém ning bo cap tir nudc
mua cho nuée dudi dat duge xac dinh nhu sau:

Anh huong cua trAm tich Dé tir va da géc = (0,29*cat sant+ 0,24* sét

bot, cat + 0,19*cat bot, sét bot + 0,16*sét cat bot + 0,06*sét + 0,06%da  (4.10)

gbc

Cong thuc (4.10) cho thay tram tich 1a cat, sét bot pha cét (trong so tir 0,19 dén
0,29) ¢6 do 15 hong cao dén trung binh nén anh hudng 16n nhat dén bo cap tir nuéc
mua cho nudc dudi dat, sau d6 dén sét bot, cat bot... va cudi cung 1a sét, da gbc.

Kha ning luu trit, d6 thim, van téc dong chay, chiéu cao muc nude dudi dat. ..
cia TCN thay d6i phu thudc vao dic diém tram tich cua khu vuc. Trong khu vurc,
TCN Holocen hinh thanh tir cac tram tich ctia hé ting Thai Binh va phan trén hé tang
Hai Hung. Pay 1a cac hé tang c6 thanh phan ciu tao Ia cat hat trung, cat hat min, cat
pha, & day c6 1an san so6i va it cudi nho. Do 16 hdng cua dat da trong TCN nay cé xu
huéng giam dan tir triing song Hong dén ria thung liing va tir dinh dong bang ra bién.
TCN Pleistocen hinh thanh tir cac tram tich hat tho cua hé ting Lé Chi, hé tang Ha
Noi va hé tang Vinh Phac, gdm cudi san soéi lan cat thd; phan giita 1a cac hat min hon
nhu cat, cat hat min, cat hat trung c6 kha ning giit nude va van chuyén nuée tot, hinh
thanh nén tang chira nudc Pleistocen.

CAc thanh tao som giira hé ting Hai Hung va cac trim tich song bién, trim tich
song hd dam lay cua hé ting Thai Binh véi thanh phan sét, sét bot, than bun, sét cat
mau xam vang, xam den c6 bé mit bi phong hoa hinh thanh nén cac Iép cach hoic

tuong ddi cach nudc (thim nudc yéu).
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Hinh 4.13. Anh huéng cua tram tich Pé tr va da gbc dén bo cap nude dudi dat

Hinh 4.13 cho thay, tram tich aluvi - proluvi Pleistocen (ap Qi*?) 16 ra phia
dinh cua dong bang (ria Tay Bac, Bic) thanh phan gdom cét san, sét bot (trong s6 0,24
dén 0,29) c6 kha ning tiép nhan va van chuyén nuéc mua cho nudc dudi dit cao.
Tram tich aluvi Holocen trén (aQ??3) thanh phan gdm sét bot pha céat va tram tich séng
bién Holocen trén (amQ?3) thanh phan gom sét, bot cét (trong sé 0,06 dén 0,16) 16 ra
& hau hét vé phia bién cua PBSH (phia Pong, Péng Nam) gdm céc tinh Nam Dinh,
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Thai Binh, Hai Phong. .. ddc trung cho kha nang tiép nhan va van chuyén nuéc kém.
Pic biét 1a cac khu vuc ¢ tram tich bé mat 1 sét gan nhu khong tham nuée.
4.2.5. Muc nwée dwéi dat

Dic diém muc nuée dudi dat phan anh quan hé giira gié tri cung cap va thoat
ciia NDD. Khi myc nuéc dudi dat dang cao ching té vao khoang thoi gian do gié tri
cung cap 1én hon thoat va nguoc lai.

O PBSH, muc nudc dudi dat phu thudc dong thai ctiia cac TCN va lién quan
chit ch@ vao chiéu day cua do1 khong bao hoa, cac diéu kién thuy van, khi hau va cac
hoat dong khai thac, sir dung nudc.

Muec nuéc dudi dat tai 128 16 khoan quan tric duge do trong qua trinh 1y mau
va phan chia thanh 05 d6 sau khac nhau. Pay 1a muc nuéc dudi dat cua ting chira
nuéc Holocen (gh2). Thang diém va trong s cua yéu té myc nude dudi dat duoc lay
tir bang hoi cua chuyén gia (PHU LUC 7) va cho trong Bang 4.10. Trong sb cao thi
mirc do anh hudng cia yéu té myuc nudc dudi dat dén kha ning bd cap tir nude mua
cho nudc dudi dit cao va nguoc lai.

Bang 4.10. Trong s anh hudng cua yéu tb muc nude dudi dat

Yéu t6 Chi sb Pi¢m Tong Trong s chuin héa

>0-3 9 1,55 0,31
>3-5 8 1,38 0,28

Muc nudc
o >5-75 6 1,03 0,21

dudi dat

>75-10 4 0,69 0,14
>10 2 0,34 0,07

Theo Bang 4.10, mirc d6 anh hudng cua myc nudce dudi dat dén tiém ning bd
cap tr nudec mua cho nudce dudi dat duoc xac dinh nhu sau:

Anh huéng ciia muc nuéc dudi dit = 0,31*(muc nude 0-3m) +
0,28*(muc nudc 3-5m) + 0,2 1*(muc nude 5-7,5m) + 0,14*(muc nude  (4.11)
7,5-10m) + 0,07*(myc nudc >10m)

Cong thuc (4.11) cho thiy muc nude dudi dat cang ndng thi kha ning bd cap
tir nudc mua cho nude dudi dat cang cao va nguoc lai.

Hinh 4.14, Bang 4.10 cho thdy, gan cac khu vuc ven bién, muc nude dudi dat
thudng nong, phan bd ¢ do sau cach mat dat tir dudi 1 dén 3m chiém 32% dién tich.
Quan sat muc nudc dudi dét cac khu vuc Hai Duong, Nam Dinh, Hai Phong, Thai
Binh, Ninh Binh cho thiy, muc nuéc dudi ddt TCN gh2 cia cac khu vire nay c6 quan

hé chit ché véi lwgng mua. Vé mua mua sau mdi trin mua rao, muc nude dudi dat



90

dang cao, tang chtra nudc gan nhu di bio hoa, muc nudc trong cac giéng dao gin
nhu ngang béng voi mat dat. Gia tri mue nude dudi dit sau, khoang 1,5% dién tich
nghién cuu, thuong théy 0 cac khu do6 thi 16n, cac khu cong nghié€p. Gia tri myc nudc
duéi dat sdu nhat dugc tim thdy & Ha Noi (> 10m). Muc nude dudi dit cang siu, bé
day déi thong khi cang 16n, thoi gian nudc mua, nude mat van dong trong doi thong

khi @€ bo sung cho nudc dudi dat 1au va nguoc lai.
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Hinh 4.14. Anh huéng cua muc nude dudi dat dén kha ning bo cap
4.2.6. Pia mao
DBSH c6 gan 70% dién tich c6 hinh thai dia hinh trén ddng bang chau thd
ngudn gdc séng, ngudn goc hdn hop sbng - bién va ngudn goc bién. Piac diém cua
dia hinh dang nay 1a c6 d6 cao tuong dbi thap, trung binh tir dudi 1m dén 5m, mot s6
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noi cao tir 7m dén 15m. Hon 30% dién tich con lai c6 i) dia hinh 1a bé mat bao mon
- rira lila trén ndi da voi co do cao thay d6i 500 - 900m; ii) dia hinh 1a bé mat bao mon
- xam thuc trén cac da khac véi dic trung 1a doi s6t & ddng bang (d6i thap (d6 cao <
50m) va ddi cao (> 50m)) va cac khéi ntii da voi co do cao thay ddi 100 - 200m.

NCS phan chia vung BBSH thanh 4 loai dia mao dua theo d6 cao cua dia hinh
gom dong bang (céc khu vue c6 d6 cao tir dudi Im dén 7 - 15m); dia hinh trung binh
1a cac dbi sot thap (tir trén 15m dén 50m), dia hinh cao vira (ddi trén 50m dén céc day
nai 100 - 200m) va cao (thudc cac day nui 800 - 900m).

Thang diém va trong sb cua yéu té dia mao duoc lay tir bang hoi caa chuyén
gia (PHU LUC 7) va trinh bay trong Bang 4.11. Trong sé cao &ng voi mie do anh

huong cua yéu té dia mao dén kha ning bd cap tir nude mua cho nude dudi dat cao

va nguoc lai.
Bang 4.11. Thang diém va trong s6 anh hudng cua yéu té dia mao
Yéu to Chi s0 Pi¢ém | Trung binh | Trong s6 chuan héa
Pong bang 9 1,8 0,45
. Dia hinh t.binh 7 1,4 0,35
bia mao (GG) | — ‘
Dia hinh cao vira 3 0,6 0,15
DPia hinh cao 1 0,2 0,05

Theo Bang 4.11, mirc 46 anh huéng cua dia mao dén tiém ning bo cap tir nudc
mua cho nudc dudi dat duoc xac dinh nhu sau:

Anh huong ctua dia mao = O,45*d6ng béng + 0,35*d1a hinh t.binh + 4.12)
0,15*dia hinh cao vira + 0,05*dia hinh cao

Cong thic (4.12) cho thay dia hinh cang cao thi kha ning bo cap tir nwdc mua
cho nuéc dudi dat cang thap.

Hinh 4.15 cho thay, nhin chung, PBSH c6 dia hinh ddng bang (trong sb 0,45)
1a cha yéu. Vi nhitng dia hinh bang phang, muc nuée dudi dat thuodng nam ndng
nén nudc mua dé& dang bd sung cho nuée dudi dat khu vue. Dia hinh d6i sét v6i cao
d6 trung binh (trong s6 0,35) gip rai rac trén khu vire déng bang & Ha Nam, Ha Noi...
va dia hinh ndi cao & ria TAy, Tay Béc, Bic va Pong Bic cua dong bang (trong sd
0,05). O nhing dia hinh ndi cao, muc nude dudi dat nam sau, chiéu day déi théng

khi 16n nén kha ning b cap tir nwdc mua cho nude dudi dat nho.
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Hinh 4.15. Anh huéng cua dia mao dén tiém niang bo cap nudc dudi dat
4.2.7. Pd dbc dia hinh

Do dbc 1a toe do thay d6i do cao cua dia hinh va dugc coi 1a yéu té chinh hinh
thanh nén dong chay tran mat. Trong mot s6 nghién ctu vé dong chay va trir luong
nuéc dudi dat, anh huong cua do doc thudong bi bé qua, dic biét 1a ¢ nhitng noi co
dia hinh it d6i ndi (Saud, 2010). Tuy nhién, nhiéu nghién ctu cho thay, sy chénh léch
d6 déc anh huadng truc tiép dén luong b cap tir nude mua cho nude dudi dat. Do doc
ty 16 thuan véi dong chay tran, do d6, nhitng ving c6 d6 déc 16n thudng c6 lugng bd
cap cho nude dudi dat nho. Do dde duoc uée tinh tir M6 hinh sé do cao (DEM), duoc
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lay tir duong ddng mic trong ban d6 dia hinh. Theo CDA (1974), d6 déc dia hinh c6
thé chia nhu Bang 4.12.
Bang 4.12. Phan loai d6 ddc dia hinh (Ngudn: CAD, 1974)

TT Mo ta P dée dia hinh (%) Phan loai
1 0-05 Gan bang phang (A)
2 >05-2 Hoi doc (B)

3 Dja hinh don >2-5 Déc vira (C)

4 gian, bé mat >5-9 Déc trung binh (D)

5 thong thuong >9-15 Rat doc (E)

6 > 15 - 30 Daoc ding, kho Ién (F)
7 > 30 Dac rat dung (G)

NCS thanh lap 16p dit liéu d6 dbc dia hinh PBSH va chia 16p di liéu do doc
(tinh theo phan tram) véi d dbc tir 0 dén hon 26%. Thang diém va trong sb cua yéu
t6 do doc dia hinh duoc lay tir bang héi cua chuyén gia (PHU LUC 7) va cho trong
Bang 4.13. Trong s6 cao ung véi mitc do anh hudéng cia yéu to do doc dia hinh dén
kha nang bo cap tir nudc mua cho nude dudi dat cao va nguoc lai.
Bang 4.13. Thang diém va trong sé anh huang cua yéu to do doc dia hinh

Yéu to Chi sb Pi¢ém | Trung binh | Trong s6 chuin héa
0-5 9 1,61 0,32
C >5-9 7 1,25 0,25
b6 doc dia hinh (SG
>9-15 6 1,07 0,21
%)
>15-30 4 0,71 0,14
> 30 2 0,36 0,07

Theo Bang 4.13, mtc d6 anh huong cua d6 doc dia hinh dén tiém ning bo cap
tr nudec mua cho nuée dudi dit duoc xac dinh nhu sau:

Anh huodng ctia do dbc dia hinh = 0,32*(d6 doc 0-5%) + 0,25%(d6 dbc

5-9%) + 0,21%(d6 doc 9-15%) + 0,14*(do dbc 15-30%) + 0,05%(d0  (4.13)

dbc >30%)

Cong thirc (4.13) cho thay nhirng khu vuce c6 do dbc dia hinh cang cao thi kha
nang bo cap tir nude mua cho nude dudi dat cang thap.

Hinh 4.16 cho thay PBSH c6 d6 dbc chii yéu Ia tir bang phang dén déc vira,
tuong tng tir 0 dén 5% (trong s6 0,32) chiém 70% dién tich, do doc dia hinh I6n hon
26% (trong s6 0,07 dén 0,14) chi chiém 5% dién tich. Nhitng khu vyc c6 d doc vira
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hay dia hinh bang phang 1a diéu kién Iy twong dé nudc mua bd sung cho nude dudi
dat do dong chay bé mit cham, nuéc mua c6 nhiéu thoi gian dé tham vao cac TCN
bén dudi. O khu vuc ria ddng bang, dia hinh nui cao c6 d6 doc 16n, ddc ding (> 26%)
nén lugng bo cap tir nude mua s& it hon khu vuc dong bang do khi mua xudng s&
hinh thanh dong chay mat.
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Hinh 4.16. Anh huéng cua d6 déc dia hinh dén tiém nang bd cap nude dudi dat
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4.2.8. Mat do sdng sudi

Mat do song sudi 1a tong chiéu dai cua tat ca cac song trong luu vuc chia cho
t6ng dién tich cua luu vurc. Viéc phan tich cau tric cua mang ludi song sudi gitp danh
gia cac dic diém cuaa ving bo cap nude dudi dat. Kha ning bo cap cua mot mang ludi
séng sudi phu thudc vao diéu kién tram tich, d6 doc khu vuc. Mat do sdng sudi Da[L°
1, theo dinh nghia ctua (Greenbaum D., 1985) cho biét tong chiéu dai séng subi trong
mot don vi dién tich duoc xac dinh boi:
_XES
T A4
Trong d6 Y7 S; biéu thi tong chiéu dai séng sudi [L]. Da ¢ twong quan dang

D, (4.14)

ké vai viec bd cap nudc dudi dat: mot khu vuc c6 Dg cao ¢d mirc d6 bo cap nudc
dudi dat cao.
Bang 4.14. Phan cap mat do song sudi (Nguén: Lé Vian Nghinh, 2000)

TT Phén céap GiatriD Miéu ta
1 |Cap1l D=15-20 Mat d6 song sudi rat day
2 |Cap2 D=15-20 Mat d6 song sudi day
3 |Céap3 D=15-20 Mat d6 song sudi twong doi day
4 |Cap4 D<0,5 Mat d6 song subi thua

Thang diém va trong sb caa yéu té mat do song sudi duoc Iy tir bang hoi caa
chuyén gia (PHU LUC 7) va cho trong Bang 4.15. Trong sé cao tng véi mirc d6 anh
huong cua yéu té mat do sdng sudi dén kha ning bd cap tir nuéc mua cho nude dudi
dat cao va nguoc lai.

Bang 4.15. Thang diém va trong s6 anh huang cua yéu té mat do séng sudi

Yéu t6 Chi sb Piém Trung binh | Trong s6 chuin héa
>1,0-1,40 8 151 0,30
Mat do soéng | >0,75-1,00 7 1,32 0,26
sudi (DS, >0,5-0,75 5,5 1,04 0,21
km/km?) >0,25-0,5 4 0,75 0,15
0,00 - 0,25 2 0,38 0,08
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Hinh 4.17. Anh huéng cua mat do sdng sudi dén kha niang bo cap

Hé thdng song sudi bi chi phdi boi cac dong chay theo mua. S6ng sudi cang
day mat do séng subi hay mat do luéi séng (D) cang Ion. Nhitng viing ¢6 ngudn nude
phong ph thi D thudng c6 gia tri I6n. Mat do song sudi trung binh ctia PBSH vao
khoang 0,4 - 0,7km/km? (trong s6 0,21 dén 0,30) nén kha ning bo cap cho nudc dudi

dat 1a tuong doi tot.
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4.3. PHAN VUNG TIEM NANG BO CAP TUNUOGC MUA CHO NUOGC DUOI
DAT

CAc yéu t6 anh hudng dén lugng bo cap tir nude mua cho nude dudi dat duoc
xéac dinh theo muc 4.1.1, 4.1.2 va cho diém theo bang hoi ciia chuyén gia (muc 4.1.3
va PHU LUC 7). NCS d3 ap dung phuong phap AHP dé x4c dinh trong s anh hudng
ctia tirng yéu t6 dén kha ning bd cap tir nudc mua cho nude dudi dat (Bang 4.16). Dé
kiém nghiém do chinh xac, chi s6 nhat quan, vec to nhét quan va ti s6 nhat quan dugc
tinh toan.
Bang 4.16. Diém va trong sé cua c4c yéu tb anh hudng

. . . Z Trong so
STT Yeu to Ky hiéu Mo ta biem X
chuan hoa
Mua trung binh ndm cua
1 | Luong mua RF 9,5 0,204301
khu vuc
Str dung dat, Kiéu va loai 16p phu bé
2 ) LC 8 0,172043
16p phu mat
3 | Loai dat SC Kiéu dat, thanh phan dat 75 | 0,161289
Tram tich Dé Loai dat da tram tich,
4 . LG , 6,5 0,139786
tr va da goc phong hda
Muc nudc b6 sau muc nude dudi
5 . GL . 6 0,129033
dudi dat dat
6 | bia mao GG Kiéu va hinh thai dia hinh | 4 0,086021
Do doc dia Su chénh léch d6 cao gitta
7 . SG . 3 0,064516
hinh cac diem
Mat do song e A
8 Ui DS Chiéu dai s6ng trén 1km? 2 0,043010
(6]

Chi s6 nhat quan CI = 0.00066 va ti s nhat quan 1a CR = 0.00428 (<10%)
dam bao yéu cau. Két qua 1 co thé chip nhan dugc vi nhan dinh cta chuyén gia 13
tuong doi nhat quan.

Sau khi xac dinh trong s, cac 16p dir liéu duoc chuyén doi thanh dinh dang
raster va dugc thyc hién phan tich khong gian trong ArcGIS (Hinh 4.18).

Céac khu vuc bd cap nudc duoi dat duoc xac dinh dua trén chi sd tiém nang bo
cap nudce dudi dit (GRI) theo cong thirc (4.7). Chi sé nay dugc tinh toan tir viéc phan
tich tich hop tat ca cac yéu td anh huong dén bod cap nude dudi dat (Malczewski,
1999):
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Trong d6 GRI 1a chi sb tiém nang bd cap nudc dudi dat. Wi 13 trong sd ude
luong cua dic tinh thi j trong yéu t6 X, Xi 1a trong sd udc luong cua yéu td i, m Ia

tong so yeu to, n 1a tong so dac tinh cua yéu to.

Ldp phu bé mit

Muwc medc dwoi dat

Tiém néing bo cap
medc dwdi dat
Hinh 4.18. Phan tich khdng gian trong ArcGIS
Tir Bang 4.16 ta thdy, tiém ning bo cap nudc dudi dat co thé xac dinh theo
cbng thirc sau:
Tiém ning bd cap = 0,2043*lugng mua + 0,172* st dung
dat, 16p phii + 0,1619* loai dat + 0,1398* tram tich dé tu, da gbc +
0,129*myc nudc dudi dat + 0,086*dia mao + 0,0645*d6 doc dia
hinh + 0,043*mat d6 song subi

Cong thire trén cho thiy luong mua 1a yéu t6 anh hudng nhiéu nhat dén tiém

(4.16)

nang bd cap tir nuéc mua cho nude dudi dat (trong sb 0,2043) sau d6 1a dén cac yéu
td sur dung dat, 16p phu, loai dat... Do doc dia hinh va mat do song subi c6 anh huong
it nhét trong 8 yéu t6 dd néu (trong s twong Gmg 12 0,0645 va 0,043)

Theo cong thirc (4.15), gia tri GRI sau khi tinh toan nam trong khoang tir 0,08
dén 0,30 va duoc phan loai lai thanh 3 ving c6 tiém ning bd cép tir nude mua cho
nuée dudi dit cu thé nhu sau vang | trong g véi 0,08 < GRI < 0,16, ving Il trong
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{mg véi 0,16 < GRI < 0,23 va viing 111 trong tmg véi 0,23 < GRI < 0,30 (Hinh 4.19)

(L& Viét Hung, 2021).
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Hinh 4.19. Tiém ning bd cap nude dudi dat theo GRI
44. KET QUA XAC PINH LUQNG BO CAP TU NUOC MUA CHO
NUOGC DUOI PAT TANG CHUA NUOGC HOLOCEN VUNG PONG

BANG SONG HONG.

4.4.1. Sir dung phwong phap thity vin dong vi
4.4.1.1. Sw déng gép ciia cac thanh phan bé cap tir nwde mwa va nwéc song

vao NDD tram tich Dé tir

a. Xay dung dwong nuéc khi tuwong
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X4y dung dudng nudc khi twong dé xac dinh ty 18 hoa tron nudc mit (nudc
song) va nude dudi dat.

Hai phuong phap truyén théng thuong dugc st dung dé xac dinh LMWL
dang 82H = ad'%0 + b (IAEA, 1992) bao gom :

- Hoi quy binh phuong téi thiéu (Ordinary Least Squares Regression, OLSR)

- Hoi quy truc chinh rat gon (Reduced Major Axis, RMA).

Hbi quy binh phuong ti thiéu khai quat héa sai sb - trong - bién (error - in -
variables generalised least squared regression) (Argiriou va Lykoudis, 2006) va su
dung OLSR c6 trong sb giang thuy dé giam anh hudng 1én MWL cua cac dot gidng
thity nho (Hughes va Crawford, 2012). Hau hét cac nghién ctru st dung k§ thuat hoi
quy binh phuong téi thiéu dé xay dung MWL.

Hughes va Crawford (2012) dua ra phuong phép hoi quy c6 trong sd giang
thuy dé xay dung cac duong nudce khi tuong 1a do véi luong gidng thiy nho thi gia
trji Deuterium du (d-du hay d-excess) thuong thip hon (trong d6 d-du = §2H - 85180,
(Dansgaard, 1964)). Nguyén nhan c6 thé do sy tai bay hoi cta cac giot nudc mua
dudi may - nén (Jacob va Sonntag, 1991) hodc do léch trong phuong phap 1ay mau
(Froehlich et al., 2002). Sy tai bay hoi duéi may s& che mat ddu hiéu ctia nguén goc
d6 am va lich sir dich chuyén cua khdi khong khi, nguoc lai su bay hoi do phuong
phap 1dy mau dugc xem 12 sai s6 1dy mau.

Nudc mua ludn c¢6 xu hudng van dong theo phuong thing dung tir bé mit
xudng tang chira nudc bén dudi. Trong khi d6, nude séng lai c6 mdi quan hé thiy luc
phtec tap hon so v6i nude mua va lién quan chit ché téi luong bo cap, hodc nude song
cung cip cho nudc dudi dat hoic nude dudi dat cung cip cho nude séng. Theo do,
thong thudng, vao mia mua, nudc sdng cung cip cho nude dudi dit, va nguoc lai,
vao mua kho, nudc dudi dat cung cap cho nude song.

Phuong trinh cén bang vao mia mua:
0180, = X1* 61805 + (1 - X1) * 5180n

4.17
d%Hm =Y1* 3%Hs + (L - Y1) * §%Hn .17

Phuong trinh cén bang vao mia kho:
51805 = Xo* 0180 an + (1 - Xz) * 5180 m (4-18)

52Hs = Y2* 62Hm + (L - Y2) * 62Hn

Trong do:
0180 52H; la gia tri Oxy-18 (*80) va Deuteri (?H) trong nudc song (%o)
0180, 52Hm la gia tri Oxy-18 (*80) va Deuteri (?H) trong nudc mua (%o)
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518, 6 2Hn 12 gid tri Oxy-18 (*80) va Deuteri (2H) trong nudc dudi dat tang
Holocen (%o)

X1, Y1 12 lugng dong gop cuia nude séng cung cap cho nude dudi dit ting chira
nuée Holocen vao muia mua tinh theo Oxy-18 (*20) va Deuterium (°H) (%)

X2, Y2 12 lugng dong gop cia nude dudi dat thoat ra nude song vao mua kho
tinh theo Oxy-18 (*¥0) va Deuterium (?H) (%)

Tur phuong trinh (4.8) va phuong trinh (4.9) ta cé

'6180nn _ 6180m
X, = S0, 570, ] + 100%
- , (4.19)
y = (O Hnn =0 ] 000
= ES
= 620, — 5 %H,, °
X (670, = 670y, 100%
= ES
17 680, - 6%%0,, ’
= , (4.20)
Y, 0 “Hs =0 Hm | 1000
= ES
L~ |s2H,, - 6 2H,, °

b. Két qud

Hinh 4.20 trinh bay cac dudng nude cta cac mau nude dudi dat va nude mat
dugc ldy va phan tich cho nghién ctru nay vao mua kho nam 2020 - 2021. Pudng
nudce khi tugng khu vuc (RMWL) dac trung cho vung PBSH ciing dugc trinh bay
dudi dang duong khong lién tuc va dugc mo ta bdi mo hinh dudi day (D.D Nhan et
al, 2013):

6°H = (8.04 £0.07). 680 + (12.96 £ 0.15), %o vs.VSMOW (4.21)

0~ -

10 - L ® GWline

220 - L m  Surface waterline

30 - " = - = =Linear (RMWL)
& -~
40 - *'U“':'Q
]
. me
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G0, %o vs. VSMOW

&7H, %o vs, VSWMOW

Hinh 4.20. Thanh phan dong vi caa nuéc dudi dat (GW line), nudc mat (Surface
water line) va duong nudc khi tugng khu vec (RMWL) cia DPBSH
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Hinh 4.20 cho thiy nudc dudi dat trong khu vue dugc bd cap tir nwdc mat (miii
tén do) va nudc mua (mii tén xanh). Pudng nudc dudi dat khu vyc nghién ciu
(duong cham khong lién tuc mau xanh lam) thé hién luong bo cap tir nudc mua va
nudc mat, dugce chi ra boi cac miii tén mau xanh lam va mau do twong tng. Trong
truong hop nay, nude mit duoc hiéu 1a nude tir song hodc hd chia hién co xung
quanh dia diém 1dy mau. Su dong gop ciia nude song va nudc mua bao gdm ca tudi
tiéu va nude thai vao nude dudi dat duoc tinh theo cong thirc (4.21) sir dung cic gia
tri 5180 cua cac miu nudc twong Gng. Vi viée 14y miu duogce tién hanh vao mua kho
nén gia tri 3*8Oprec duoc st dung dé tinh toan la gia tri trung binh ctia thanh phén Oxy-
18 trong luong mua ciia mua mua trude. Gia tri ctia 8*8Oprec 12 -8,38 %o dugc suy ra
tur duong khi twong khu vuc (Bang 4.17).

Bang 4.17. Su dong gop cta nude song, nudc mua vao nude dudi dat tram tich Dé tir
bBSH

Ky
. 8 8
STT hifll Vi tri lay mau 180sw  Oaw 8 18Oprec Xsw Yprec
mau
1 Q83 PhulLy, HiNam -465 -6.14  -838 060 0.40
2 Q33 DéngAnh -3.12 -9.02 1.00 0
3 Q115 SongHb, BicNinh  -6.35  -5.99 094 0.06
4 Q158 Caulén song Hoa -6.65  -5.89 0.89 0.11
6 Q147 TuaKy, Hai Duong -471  -8.18 1.00 0
7 Q32 Cauboéng Tru -8.10 -8.18 1.00 0
Kim Thanh, Hai
8 Ql44 731  -5.96 0.82 0.18
Duong
9 Q131 Thitrdn Kim Thanh -3.62  -8.18 1.00 0
Thanh Ha, Hai
10 Q146 403  -4.91 1.00 0
Duong
Trung Tyu, Tay
11 Q62 512 -5.47 1.00 0
Tyu
12 Q55 BénphaLién Ha -8.45  -6.19 0.73 0.27
Lam Son, Hung
13 Q129 _ . -6.87 -4.15 0.60 0.40
Yeén
14 Q130 TiénLi, HungYén -251  -5.20 1.00 0
15 Q143 Cau Phiic Son 758  -6.52 0.86 0.14

16 Q167 CauNg. TruongTo -6.64  -5.62 085 0.15
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Ky
. x d 3
STT higau Vi tri lay mau 1505w 00w 3180prec  Xsw  Yprec
mau
17 Q168 An Hoa, Hai Phong -7.00 -8.78 1.00 0
18 Q15 Kim Anh, Ha Néi -3.62 -6.04 1.00 0
Gia Dong, Bic
19 Q116 ] -493  -7.53 1.00 0
Ninh
Thiét Binh, Dong
20 Q35 Anh -1.10  -5.61 1.00 0

Tir két qua tinh toan dugc thé hién trong bang trén cho thay duong dong vi bén
NDD & cac ving thap hon cia PBSH, vi du: tai khu vuc cac giéng khoan Q130,
QI131, Q146, Q147 & Hai Duong, hodac Q168 & Hai Phong. Tai nhiing khu vyc nay,
nude dudi dat duoce bd cap tr nudc mat vao mua kho.

4.4.1.2. Xdc dinh lwong bé cap tie nwée mwa cho NDP tram tich P¢ tir dong
bang séng Hong

Mau dong vi *H duoc 1y trong tang chtra nudc qh2 tai 16 15 khoan thudc dong
bang séng Hong (PHU LUC 4).

Mau nude dudi dat dugc giri dén Phong thi nghiém Thily van dong vi, vién
Khoa hoc va K§ thuat hat nhan dé phan tich triti (3H), két qua duoc thé hién 6 PHU
LUC 1. Hoat dd Triti trong lugng mua thu dugc tai tram Ha Noi (21°02.721 Bic,
105°47.920 Pong) 1a 3,27 + 1,41 TU va trong nudc song Hong (diém tai Ha Noi:
21°01,837 Bic, 105°51,694 Pong) 1 3,94 + 1,39 TU. Gi4 tri tudi Triti ndy dugc quan
trac tir nam 2002 va co ban khong thay doi tir thoi diém quan tric cho dén nay. Trong
nghién ctru nay, NCS léy tudi ban dau Triti cua nudc mua tai Ha Noi 14 3,5 + 0,4 TU
(theo gia tri quan tric ctia TAEA tr 1963 tai tram H6ng Kong, c6 vi do gén voi1 vi do
ctia DPBSH), gia tri hing sd phan rd tinh duoc 1a A= 0,056341. Tudi cua ting chira
nude Holocen gh2 dugc xac dinh theo cong thirc (3.9) va (3.10) tinh tudi dong vi
(muyc 3.2.5.2) va thé hién trong Bang 4.18.
Bang 4.18. Két qua tinh tudi 3H tai khu vuc nghién cau

TT | Coéngtrinh | T (TU) 16 | Chiéusiu LK | Tubi (nim)
1 Q1 262 | + | 0,18 10,28 514
2 Q33 1,04 | + | 0,23 12,70 21,54
3 Q83 301 | + | 03 10,20 2,68
4 Q89 300 | + | 0,17 7,95 2,74
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TT | Congtrinh | T (TU) 16 | Chiéusiu LK | Tudi (nim)
5 | Q115 1,85 | + | 0,15 17,20 11,32
6 | Q108 1,44 | £ | 011 14,65 15,76
7 | Q109 1,14 | £ | 0,28 11,00 19,91
8 | Q110 1,85 | + | 0,19 9,05 11,32
9 | Q145 098 | + | 0,34 10,65 22,59
10 | Q147 1,75 | + | 0,12 12,53 12,30
11 | Q158 262 | £ | 0,25 6,90 5,14
12 | Q159 254 | £ | 0,25 9,10 5,69
13 | Q164 246 | = | 072 11,30 6,26

Theo J.T David (1995) gia tri b6 cap dugc xac dinh theo cong thirc sau:

Trong do6:

W >

CD-(EL-WT)

- (4.22)

W 14 gid tri cung cap tham (m/nim)

CD 14 chiéu sau 16 khoan, vi tri iy mau dong vi (m)

EL 14 cao dd miéng 16 khoan (m)

WT la cao d6 muc nudc 16 khoan (m)

A 12 tudi ciia nudce trong 16 khoan
n 1a d6 16 rdng dat da (%)
EL

14

Mat dat

11111 11

P S ——

()
o

Y

r

CD la chiéu sau giéng khoan (m)

EL la cao d¢6 miéng giéng khoan (m)
WT la cao d6 muc nude dudi dat (m)
h,, 1a chiéu sdu myc nude dudi dat,
do dac (m)

Hinh 4.21. M3t cat md ta céng thac J.T David
Két qua tinh luong bd cap cho nude dudi dat theo thanh phan dong vi dugc
thé hién trong Bang 4.20. Luong bo cap tiém niang NDP & ba vung dy kién duoc ude

tinh dya trén moi quan hé giita tu6i cia NDD tinh theo *H ctia cac mau nuée dudi dat
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va do sau ciia muc nude dudi dat trong cac 16 khoan tir noi léy mau duoc thuc hién
trong nghién clru nay.

Tai khu vuc phia Ha Noi, NCS c6 tham khao thém gia tri cung cip thim TCN
Holocen (gh2) tai cac 16 khoan PK06 (Phi Kim, Thach That, Ha Nbi), TC02, TC06
(Thuong Cat, Pan Phuong, Ha Noi) cua Tran Thanh Lé (2011), véi cac gia tri trong
Bang 4.19.

Bang 4.19. Gi4 tri cung cip tham TCN Holocen (qh2) tai PK06, TC02, TC06 (Ngudn:

Tran Thanh Lg, 2011)

o Cao do Cao do .. | D016 | Gia tri cung
. x | D0 sau N Tuoi x z P
Tén lo mi¢ng muc rong cap tham
TT LK(m) | ., (nam) | _,
khoan cD gieng (m) | nwéc (m) A dat da (W)
EL WT n (%) | (Mm/nam)
1 | PKOG6 6,7 8,424 7,174 4,1 0,32 425,37
2 | TCO2 27 10,238 6,318 12,2 0,32 605,38
3 | TCO6 31,65 10,327 7,617 17,7 0,32 523,21
Bang 4.20. Gi4 tri cung cap tham TCN Holocen (gh2)
o Cao dp A .. | DoId Gia tri
. D0 sau N Cao do Tuoi : P
Cong miéng ] rong cung cap
TT . (m) o muc nwéc A R R
trinh gieng (m) 5 dat da | tham (W)
CD (m)WT | (nam)
EL n (%) | (Mm/nim)
1 Q1 10,28 15,867 13,04 5,14 0,32 464,01
2 Q33 12,7 6,534 2,39 21,54 0,32 127,11
3 Q83 7,95 4,495 1,11 2,68 0,25 426,33
4 Q89 9,69 7,043 1,42 2,74 0,25 371,62
5 | Q115 | 17,2 4,452 1,66 11,32 0,25 318,30
6 | Q108 | 14,65 1,617 1,29 15,76 0,2 181,73
7 | Q109 11 1,4 0,97 19,91 0,2 106,18
8 | Q110 | 9,05 1,243 0,23 11,32 0,2 142,04
9 | Q145 | 10,65 1,865 1,27 22,59 0,2 89,01
10 | Q147 | 12,53 2,41 0,36 12,30 0,2 170,37
11 | Q158 6,9 1,334 0,80 514 0,2 247,71
12 | Q159 91 2,474 1,09 5,69 0,2 271,20
13 | Q164 | 11,3 2,921 0,76 6,26 0,2 292,06
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Tai khu vuc Vinh Phtc, Ha Noi, cac 16 khoan Q1, Q33, PK06, TC02, TC06
(xem Hinh 4.25) c6 gi4 tri cung cap tham trung binh 429mm/nam. Pay la khu vyc c6
luong mua vira dén mua cao; thanh phan tram tich chu yéu 1 cét hat nho, san, dat
cha yéu 1a dat phu sa, dét cat, loai hinh st dung dat chu yéu 1a dat trong cay, dat ring,
muc nude dudi dat dao dong tir 5 - 7 m (trir nhitng khu vuc trung tdm thanh phd). Tai
khu vyc Ha Nam, Hung Yén, mot phan Nam Binh va Thai Binh, céc 16 khoan Q83,
Q89, Q115 (xem Hinh 4.25) c6 gia tri cung cap tham trung binh 1 372mm/nim, day
la khu vuc ¢6 lugng mua vira, thanh phan tram tich 1a cat bot, cat pha sét, sét bot va
loai dat 1a dat phu sa, phi sa phi nhiéu, loai 16p phu 1a dat trdng lda va hoa mau. Tai
khu vuc Nam Dinh, Hai Duong, Thai Binh, Hai Phong vé phia bién, cac 16 khoan
Q108, Q109, Q110, Q147, Q158, Q159, Q164 (xem Hinh 4.25) c6 gi4 tri cung cap
tham trung binh 12 188mm/nam. Pay 1a khu vuc ¢ nhiéu tram tich 1a sét, sét bot va
dat cha yéu la dat chua, min, dat sét nén tuy muc nude dudi dat néng, 1a khu vic
trong lua nhung kha ning thim tir nudc mua, nudc mit nho hon cac khu vire khac.
Hinh 4.22, Hinh 4.23 va Hinh 4.24 cho thiy médi quan hé giita tudi ctia nudc dudi dat

va do sau léy mau, v&i hé sb twong quan R? twong ddi cao (tu 0,746 dén 0,985).

0,00 5,00 10,00 15,00 20,00 25,00
0
-2
»Ex 4
= 6 PKO6
g
s 8 y=-0.2653x-7.0777
-10 Ql R*= 10,7461
b Q33
-14
Tubi (nam
) (nim)
0,00 5,00 10,00 15,00 20,00
0
PKO6
-10
g 15
‘-E y=-1,781x - 2,487
T 0 R?=0,9164
25
TC02 .
-30 T TCO06
35
-40
b) Tudi (nim)

Hinh 4.22. Méi quan hé¢ gitra chiéu sau myc nuéc dudi dat (Hmn) va tudi ¢ khu vuc
Ha Noi (xem Hinh 4.25) a) Q1, Q33, PK06: b) PK06, TC02, TC06
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0,00 2,00 4,00 6,00 8,00 10,00 12,00

0

-5
E Q83 . y=-0,9743x - 6,1802
x_é_m CARTP R2=0,9707

89 R OO

. Q

.15 ..,Q“S

il

Tudi (nim)

Hinh 4.23. Méi quan hé¢ giira chiéu sau muc nudce dudi dat (Hmn) va tudi ¢ khu vuc
Ha Nam, Hung Yén, Bac Ninh (xem Hinh 4.25)

0,00 5,00 10,00 15,00 20,00
0
2
-4
g 5
o v =-0,4447x - 7,4467
& Q1se R? = 0,8699
-10
o el Q147
-12 Ql64 Ry
-14 e, QI08
-16
Tudi (nim)
a)
0.00 5,00 10,00 15.00 20,00 25,00
0
2
-4
g y=-0.2744x - 5,657
m% 6 R®=0,9851
°.
QI58 ..
-8
.
-10 Q110
.
12 Q109
Tubi (nim)

Hinh 4.24. Méi quan hé¢ giira chiéu sau muc nudc dudi dat (Hmn) va tudi ¢ khu vuc
Nam Dinh, Ninh Binh, Hai Phong (xem Hinh 4.25) a) LK Q 164, Q147, Q159,
Q108 b) LK Q158, Q110, Q109
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Sau khi xac dinh gia tri bo cap nudc dudi dat theo gia tri Triti ((H), NCS tién
hanh chéng xép céc diém 13 khoan 3H 1én ban dd phan vung GRI da thyuc hién ¢ muc
4.3. Két qua cho théy, khu vuc Ha Néi, Vinh Phuc, cac 16 khoan ¢ gia tri cung cép
thAm trung binh 429mm/nim nam trong ving tng voi gia tri GRI trong khoang tir
0,23 dén 0,30; & khu vuc Ha Nam, Hung Yén, Bic Ninh céc 15 khoan ¢6 gia tri cung
cap tham trung binh 372mm/nam trong viing (mg vai gia tri GRI trong khoang tir 0,16
dén 0,23; ¢ khu vuc man Nam Dinh, Thai Binh, Ninh Binh, Hai Phong céc 16 khoan
c6 gia tri cung cap tham trung binh 188mm/nam trong viing tmg véi gia tri GRI trong
khoang ttr 0,08 dén 0,16. Tir d6, NCS phan ving tiém ning bd cap nudc dudi dt nhu
sau: viing co tiém nang bd cap nude dudi dat thap 1a ving dong bang gan bién (Thai
Binh, Ninh Binh, Hai Phong, Nam Dinh, tng véi vung I, gia tri GRI tir 0,08 + 0,16,
luong bd cap trung binh 1a 188mm/nam; ving c6 tiém ning bo cap nude dudi dat
trung binh 1a khu vuc cac tinh Ha Nam, Bic Ninh, Hung Yén, Hai Duong, ing véi
viing 11, gia tri GRI tir 0,16 + 0,23, lwong bd cdp trung binh 13 372mm/nim va ving
c6 tiém nang bo cap nudc dudi dat cao 13 khu vuc Ha Noi, Vinh Phuc, tng v6i ving
11, gia tri GRI tir 0,23 + 0,30, lwong bd cap trung binh 13 429mm/nam (xem Bang
4.21 Hinh 4.25).

Bang 4.21. Pai luong cung cap tham TCN Holocen (qh2) theo phwong phép thay
van dong vi

TT Vung Dién Cung cip thim Tong lwong | Lwong | Ty 1é

tiém tich (mm/nam) cung cip mua | % véi

niang bé | (km?) Tic | Pén | TB tham TB | lwong

cap (m®/ngay) nim | mua

(mm)

1 Thap-1 | 6964,3 | 89 | 292 | 188 3.587.091 | 1730 | 10,87

2 TB-11 | 3766,4 | 318 | 426 | 372 3.838.632 | 1766 | 21,06

3 Cao- Il | 4129,3 | 127 | 605 | 429 4.853.341 | 1834 | 23,39
Tong | 14860 12279064

Bang 4.21 cho thdy ving tiém ning bd cap thap (ving I), lwong bd cap chiém
10,87% lwong muwa. Ving tiém ning bd cap trung binh (ving II), lrgng bd cap chiém
21,07% luong mua con ving tiém ning bo cip cao, lwong bd cap chiém 23,39%
lwong mua. Tong luong cung cap tham cho TCN gh theo phuong phép thily van dong
vi 1a 12279064 m3/ngay (twong duong 301,61mm/nim).
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Hinh 4.25. Két qua phan vung b cap va lugng b cap theo Triti (*H)
4.4.2. Sir dung phwong phap xac dinh gia tri cung cip thim tir nwéc mua
cho nuée dwdi dit bang phwong trinh sai phin hiru han cia Kamenxki
San can bang Tho An va cac gia tri dwoc md ta trong Bang 4.22, Hinh 4.26.
Bang 4.22. Cac thong s6 dic trung cia san can bang Tho An- Pan Phuong.

TT | Théng sé dic trung Ky hiéu | Pon vitinh | Gia tri
I Céc thong sé tang chira nwéc

1.1 | Hé sb tham K m/ngay 35
1.2 | Hé s6 nha nudc m 0,04
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TT | Théng so dic trung Ky hiéu | Pon vi tinh | Gia tri
1.3 | D6 cao day tang chira nudc m -11,25
Il | Cac thdng sé san can bang
[1.1 | Dién tich yéu to6 dong ngam F m? 54110
11.2 | Céc canh cua yéu té dong ngam m
QMI-1-QllI-3 Lis 270
QMUI-3-Qlll-4 L34 270
Q-2 -Qlll-4 La-2 310
Q-4 - QllI-1 L1 370
3 Khoéng <~;éch tir 16 khoan trung tam "
den céc 16 khoan goc phong bi
Q-1 La 200
Qlll-2 Lb 240
Q-3 Lc 230
Qlll-4 Lq 220
I 3
=
% Q56
— -
I 1 L,~200m I 4
L=240m
I 2

Hinh 4.26. So dd bb tri san can bang Tho An- Pan Phuong
Dt ky hiéu 15 khoan IIT_1, 1112, T3, IIT_4 va Q56 tuong tng 13 LK1, LK2,
LK3, LK4, LKS5 ta c6 phuong trinh vi phan nhu sau:
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K(lys +1 HE* — Hi*

s,

+1 +1
— (hf+1+h§+1)Hls _H5S l

lis
s+1 _ HS+1

K(lis+1 H

s (4.23)
+1 +1
— (h§+1 +h§+1) H5S l_ H; l
4,2
Tw (11,2 + 12,3) (ls,z + 12,4)
- 2 2
_ H5*2 —H5 iy + 1y lss + 1o
A 2 2
bat:
S+1_gys+1 s+1_py5+1
A= (RSt + R$HY) H; 5 55 B = (RS + RSHY) Hg 142113
S+1_;5+1 S+1_pys+1
C = (h*! + RSHY) Hg 15:14 D= (RS* + hS*Y) Hy . :15
K K HS+2_HS
Ko= ——; Ki=——; S=u—+—>2=
27 Uistis g LT Uastlss) Y
Ta co:
W=S-K;(A-B)-K:(C-D) (4.24)

Theo tai liéu quan trac trong khoang thdi gian tir nam 2000 dén 2011 ciia Lién
doan Quy hoach va Diéu tra tai nguyén nudc mién Bic, NCS da kéo dai s6 lidu quan
trac myc nude cac 16 khoan dén nim 2018, xac dinh bé day ting chira nudc gh va cot
cao muc nudc cac 16 khoan trong san can bang. Hinh 4.27 biéu dién dao dong muc
nudc ngam trong giai doan nam 2011-2018. Trong khi d6, Bang 4.22 cho biét két qua

tinh lugng bo cap tai san can béng Tho An giai doan nay.
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Hinh 4.27. Dao dong muc nudc tai cac 16 khoan tai san cin bang Tho An
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Bang 4.23. Két qua tinh luong bd cip tai san cin bang Tho An (W; mm/nim)

Niam | 2011 | 2012 2013 | 2014 | 2015| 2016| 2017 | 2018 | Tomg | Trung binh| Lém nhat | Nhé nhat
Thang W W W W W W W W W W W W
Thang 1 558 | 5,89 9,92 5,89 899 | 14,57 1054| 93| 70,68 15,71 14,57 5,58
Thang 2 42| 464 10,36 7 896 | 13,63| 896| 84| 66,15 14,7 13,63 4,2
Thang 3 527 | 4,03 5,27 8,99 899 837| 837| 93| 5859 13,02 9,3 4,03
Thang 4 5,4 5,7 1,8 28,2 9,3 5,7 7,2 9| 723 16,07 28,2 1,8
Thang 5 4,03 4,65 372| 1085| 11,78 | 14,26| 992| 93| 68,51 15,22 14,26 3,72
Thang 6 9,6 6,9 25,5 7,5 8,4 7,8 9| 27| 101,7 22,6 27 6,9
Thang7 | 26,35| 8,68 19,22 | 13,33 8,37 | 14,57 | 16,74 | 55,8 163,06 36,24 55,8 8,37
Thang 8 124| 5,89 19,22 17,36| 2356| 27,9| 3596 | 83,7 | 22599 50,22 83,7 5,89
Thang 9 75| 123 19,8 27,3 357| 183| 468| 87| 2547 56,6 87 75
Thang10 | 5,58 | 15,81 12,71 | 4495| 17,05| 17,67 | 40,92 | 83,7 | 238,39 52,98 83,7 5,58
Thang 11 36| 10,2 75 26,7 297| 171| 165| 42| 1533 34,07 42 3,6
Thang12 | 4,96 | 10,23 3,41 992 | 1829| 18,29| 16,43 | 27,9 109,43 24,32 27,9 3,41

Tong | 94,47 | 94,92 | 138,43 | 207,99 | 189,09 | 178,16 | 227,34 | 452,4 | 1582,8 197,85 4524 94,47
Trungbinh | 7,87 | 7,91 1154 | 17,33| 1576| 14,85| 18,95| 37,7
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Hinh 4.28. Luong mua (xanh lam) va lugng bd cap (mau cam) cap tai san can bang Tho An (2011-2018)
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Tir Hinh 4.28 cho thy lwong mua va lwong bo cap cho TCN gh ¢ mdi quan
hé twong ddi chat ché. Vao mua mua, khi luong mua ting thi lwong b cap tang va
nguoc lai, vao mua he, khi luong mua giam thi lugng bo cap giam. Tuy nhién, c6 thé
quan sat thay su léch pha gitta lwong mua va luong bo cap tir 1 thang dén 3 thang thy
vao ting nam. Vi dy, nam 2012, lugng bé cap cham hon so véi lugng mua khoang 1
thang, leong mua dat cuc dai vao thang 9 (389,3mm) thi lwong bd cap dat cuc dai
vao thang 10 (15,81mm). Nam 2017 va 2018, lugng bd ciap cham hon so véi luong
mua khoang 2 thdng. Nam 2017, lugng mua dat cuc dai vao thang 7 (449,1mm) thi
lwong bo cap dat cyc dai vao thang 9 (46,8mm). Nam 2018, lugng mua dat cuc dai
vao thang 7 (498,1mm) thi luong bd cap dat cuc dai vao thang 9 (87mm). Trong khi
d6, naim 2014, lwong mua dat cuc dai vao thang 7 (357,3mm) thi luong bo cap dat
cuc dai vao thang 10 (44,95mm), sau 3 thang.

4.4.3. Panh gia chung

Bang 4.24 cho thay két qua xac dinh lugng bo cap tir nude mua cho nude dudi

dat cia NCS va clia cac tac gia khac nhau theo phuong phap dong vi, KamenxKki.

Bang 4.24. Két qua luong bd cdp tir nudc mua cho nude dudi dat theo cac

phuong phap khac nhau
TT Tac gia Phuwong Gia tri cung Gial Khu vue
phép cAp tham doan
(mm/nam)
Thuiy van
dong vi TB 429 2021 Ha Noi
1 |NCS (*H)
. Tho An, Ban
KamenxKki TB 197,85 2021
Phuong
Thuiy van
\ ) Dan Phuong,
2 | Larsen (2008) | dongvi 195 2008 o
Ha No6i
(°*H/ *He)
3 | Postma et al
Thuy van .
(2016), N.T.H N , 2014- Nam Du, Ha
L dong vi 200 - 800 N
Mai va nnk CH) 2016 Noi1
(2014)
. Thuy van L
Tran Thanh ) _ 425,37 - 2008- Phi Kim,
4 A dong vi X
Lé CH) 605,38 2011 Thach That
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Vi tri nghién ctru ciia Postma (2016) cho trong Bang 4.25.
Bang 4.25. Vi tri nghién ctru cua Postma tai Nam Du (Ngudn Postma, 2016)

ez Gia tri cung cap o,
Vi tri bai giéng R B Ghi cha
TT tham (W,mm/nam)
Toadd X | ToaddY Tu Pén
Nam Du, Linh Nam,
1 | 20.973673 | 105.902564 200 800 ) .
Hoang Mai, Ha No1

Bang 4.24 cho thay cac két qua tinh toan ctia NCS voi két qua cua céc tac gia
da nghién ctru trude d6 theo ting phuong phap cho gia tri tuong d6i dong nhat, nim
trong cung mot pham vi gid tri. Str dung phuong phap Kamenxki, lugng bo cap nudc
dudi dit tai san can béng Tho An, BPan Phuong 1a 197,85mm/nam cho giai doan 2011-
2018 (NCS) va 156mm/nam (Tran Thanh L&, 2011). Str dung phuong phap mé hinh
(Modflow), luong bd cap nude dudi dat vang PBSH 1a 112mm/nam (NCS) va ving
ban Phugong, Ha Noi 1a 60-100mm/ndm (Larsen, 2008). Str dung phuong phap thuy
vin dong vi, luong b cap nudc dudi dat ving Ha Noi 13 429mm/nam (theo 3H, NCS),
195mm/nam (theo ty 18 3H/He, Larsen, 2008), 518mm/nim (theo *H, Tran Thanh
L&, 2011) va tir 200mm/nam dén 800mm/nam (theo 3H, Postma, 2016; N.T.H Mai,
2014).

Mit khac, NCS ciing tién hanh so sanh gia tri lugng bo cap khi tinh toan bang
mo hinh tai muc 5.2.1 v&i phuong phap thuy vin dong vi, két qua cho trong Bang
4.26 cho thay tong lugng bd cdp xac dinh theo phwong phdp md hinh la
15785731m%/ngay (twong tmg 468,81 mm.nim) con theo phuong phap thay vin dong
vi 1a 12279064 m®/ngay (twong ing 301,61mm/nim).

Bang 4.26. Tong lwong cung cap thim TCN Holocen theo cac phuong phap
khac nhau (m*/ngay)

TT | Phuwong phap tinh Tong lwgng cung cap thaim Ghi chu
Thity vin dong vi 12279064
Mo hinh 15785731

Vi cac két qua trén, c6 thé thdy viée sir dung hé phuong phép thay van dong
vi, phuong phap Kamenxki va phuong phap md hinh 1a hop 1y, c6 co sé khoa hoc.

Tuy nhién, khi tién hanh so sanh két qua giita cic phuong phap nghién ctru
ctia NCS, c6 thé thiy gia tri lvong bd cap tinh theo cac phuong phap khac nhau c6 su
khac nhau: 468,81mm/nam (mo6 hinh), 197mm/nam (Kamenxki) va 301,62mm/nam
(thily van dong vi). Ly do c6 thé dugc giai thich nhu sau:
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Thir nhat, thoi gian 14y mau ddng vi cia NCS duge thyc hién vao mua kho
nam 2021 (thang III, thang IV) va sb lugng mau con han ché (16 mau cho DBSH).

Thir hai, tudi ciia nuéc dudi dat xac dinh bang phuong phép thay van dong vi
SH phu thudc vao chiéu sau cua ong loc, vi vay vé6i s6 lwong mau khong nhiéu c6 thé
s& dan dén sai sb cao hon thyuc té khi x4c dinh luong bod cap

Thi ba, viéc ldy mau va bao quan mau trong qué trinh thuc dia c6 thé 1a nguyén
nhéan dan dén viéc xéac dinh gia tri 3H cao hon thuc té.

Thir tu, khi xac dinh gia tri cung cap thdm & trén, NCS chua tach riéng gitra
gia tri cung cp thim tir séng va tir nude mua bé mit vi ham luong *H c6 thé ton tai
ca trong nudc mua roi xudng song va nude mua tham tir bé mit.

Thir nam, phuong phap mé hinh thudng cho gia tri cao hon so véi thuc té.
45. KET LUAN CHUONG 4

Cac yéu t6 anh hudng dén bo cap tir nude mua cho nude dudi dat ving dong
bang séng Hong theo thi ty tir anh huong nhiéu dén anh huong it gom luong mura,
I6p pha bé mit - st dung dat, loai dat, tram tich Dé t va da gbc, muc nude dudi dat,
dia mao, do doc dia hinh va mat do sdng sudi. Trong d6, yéu t6 lugng mua, 16p phi
bé mit - sir dung dat, va loai dat co anh huong nhiéu nhat.

NCS di phan chia PBSH thanh 3 ving tiém ning cung cap thim: ving tiém
ning bd cép cao 1a khu vuc tir Ha Noi, Vinh Phuc, gia tri bo cap trung binh 429
mm/nam, GRI trong khoang tir 0,23 dén 0,30; ving tiém ning bd cap trung binh 1a
khu vuc Hung Yén, Bic Ninh, mot phﬁn Nam Dinh, Hai Duong, gia tri bo cap trung
binh 372mm/nam, GRI trong khoang tir 0,16 dén 0,23; ving tiém ning b cap thap
13 khu vuc cac tinh Nam Dinh, Hai Duong, Thai Binh, Ninh Binh gia tri b cép trung
binh 188mm/nam, GRI trong khoang tir 0,08 dén 0,16.
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CHUONG 5. VAI TRO CUA NUOGC MUA POI VOI SU HINH THANH
TRU LUQNG NUOC DUOI PAT TRAM TiCH PE TU VUNG PONG
BANG SONG HONG

Pé ¢6 thé danh gia vai tro lugng bod cap tu nhién ddi voi su hinh thanh trir
luong NDD tram tich Dé ti vung DPBSH, mo hinh nudc dudi dat duoc xay dung trén
co s& ngudn sd lidu nghién ctru, diéu tra tir trude dén nay. Trén co sé mo hinh da
dugc xay dung va chinh 1y chiing ta hoan toan c6 thé biét duoc vai trd cac ngudn hinh
thanh NDD tram tich Dé tir ving DBSH.

5.1. XAY DUNG CAC THONG SO CHO MO HINH

Theo phan tich vé viéc sir dung cac dit liéu lién quan (muyc 3.1.4), NCS tién

hanh xay dung céc théng sb can thiét && chay md hinh MODFLOW.
5.1.1. Xay dung lwéi cho mé hinh

NCS chia toan bg viing nghién ciru thanh cac 6 ludi véi s6 lugng 162 hang va
223 ¢ot, bude Iudi la 1000mx1000m, riéng & khu vuc Ha Noi budc luédi la
500mx500m do mat d¢ giéng khai thac tap trung 16n.
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Hinh 5.1. Thiét ké ludi sai phan trén dién tich ving nghién ciu
5.1.2. XAy dung miit cit dia chit thiy vin
Déi voi dit liéu vé phan ting dia chat thuy van thi van phan chia theo m6 hinh

Bic Bo trude day gom co 4 16p:
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- Lép tham nude yéu bé mat (LCNBE mit)

- Tang chira nuéc Holocen (TCNgh)

- Lop cach nude Holocen - Pleistocen (LCN1)
- Tang chira nuéc Pleistocen (TCNgp).

]

Hinh 5.3. Mat cit trén mo hinh theo phwong Bic Nam
5.1.3. Cap nhat va chinh ly thong s6 Dia chit thiiy viin

Hé sb thAm cta cac TCN dugce thu thap va phan tur cac s6 liéu diéu tra DPCTV
trong cac giai doan trudc. Hé sb thim s& duoc hiéu chinh lai trong qua trinh chinh 1y
mo hinh thong qua céc tai liéu quan tric muc nudc thyc té.

5.1.3.1. Xay deng cac diéu ki¢n bién cho mé hinh dong chdy

- Bién bd cap (RECHARGE): cic mitc d6 bo cap theo tiém ning bo cap tir
nudc mua cho nude dudi dat duoge phan chia theo két qua muc 4.3.

- Céc diéu kién bién con lai nhu Bién tong hop (GHB), Bién bbc hoi (Evapo),
Bién da géc bod cap cho nudc dudi dat (Q=const) dugc xac dinh & muc 3.1.4.4.
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- P6i v6i bién ctia mo hinh vé phia bién, muc nuéc trén bién dua theo muc
nudc quan trac hai van tai tram Hon Dau. D4i véi ting chira nude néng gh, bién
bién dugc gan theo dudng bo bién. Péi véi ting chira nudc gp do nam sau, bén
dudi tang gh, lai ¢6 16p tham nudc yéu Vinh Phuc ngan cach nén khoang céch
dé bién cat vao tang chira nuwdc & khoang céch tinh tién tir duong bo dién vé
phia bién tir 25 - 30km (theo ban kinh anh huéng din dung ctia thiu kinh nude ngot
& Nam Dinh).

weq >

<

o - s 0 i g -

a) TCN gh b) TCN gp
Hinh 5.4. Bién bién khu vuc nghién ctu a) TCN Hoclocen b) TCN Pleistocen

Bién da gic Tay L

Nam, Ha Noi

LLLL

Bién da goc Ha

Nam, Ninh Binh,
Nam Dinh

Ky hiéu
N

IIl L5 khoan va ky higu A

220 Song we{ e 2220
Puong bo bién 0 Y 50 km
sfro el6o

Hinh 5.5. Bién da gdc khu vuc nghién cau
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5.1.3.2. Xay duwng hién trang khai théc nwée dudi dit
Dir liéu xay dyung hién trang khai thac nudc dudi dat khu vuc duoc trinh bay

tai muc 3.1.4.
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Hinh 5.6. Hién trang khai thac khu vuc ddng bang song Hong
5.1.4. Bién ddng cac ngudn cung cip tham theo thoi gian

5.1.4.1. Cung cdp tir sdng

- Vung ddng bang song Hong: lwong cip cua hé théng song cho nudc dudi dat
kha 16n va bién doi theo mua. Vao mua mua nude song ding cao bd cép cho nudc
dudi dat (gia tri duong) va vao muia kho thi nudc dudi dat cap nguoc lai cho song hd
(gia tri am). Piéu nay ciing kha phii hop véi dao dong ciia muc nudc song Hong tai
tram quan trac nuée mat Q.SHI (Hinh 5.7).

- Ving Nam Ha Noi: c¢6 thé thiy luong cip cia séng cho nude dudi dat kha
tuong dong véi ving DPBSH. Luong cip cua song cho nude dudi dit cling thay doi
theo mua, vao mua mua nudc séng bd cip cho nudc dudi dat va vao mua kho thi
nuée dudi dat thoat ra song. Bién do luong cap cua song cho nude dudi dat giai doan
1996 - 2011 vao thoi diém mua mua 16n hon nhiéu so vé6i giai doan sau nam 2011
(Hinh 5.8).
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ho NDD (m3/ngay)
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Hinh 5.7. Luong bo cap cua nude song cho NDD cho TCN gh va gp ving PBSH

ong cho NDD (m3/ngay)

ap cua s
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Hinh 5.8. Luong bd cap cia nude song cho NDB cho TCN gh va gp & Nam Ha Noi
Luong bo cap tir song cho nude dudi dat ¢ xu hudng tang dan theo thoi gian
va luogng thoat ctia nude dudi dat vao song Hong ngay cang giam dan theo thoi gian.
Tt ndm 2013 tro vé sau khong c6 luong thoat tir nude dudi dat ra song Hong.

Nhu vay cé thé thdy rang luong bo cap clia song cho nude dudi dat phu thude
kha nhiéu vao muc nude song. Tu 1996 dén 2011, giai doan nady muc nudc tai cac
song chua chiu su chi phdi cta hé thong cac hd dap ¢ phia thuong luu do d6 bién do

dao dong cia muc nudc song giira hai mua kha 16n, diéu nay ciing dan dén luong bo
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cap cta song cho nudc dudi dat vao mia mua kha 16n. Tuy nhién dbi v6i giai doan
sau nam 2011 do anh huéng cta hé théng hd dap ma bién do muc nudc song giira hai
mua giam di r rét, dan dén lugng bd cap vao mua mua ciia nude song cho nude dudi
dat cling giam dan. Pbi voi khu vue Ha Noi, ngoai anh hudng cta hé thong hd dap ¢
thuong luu, khu vuc ndi thanh Ha N§i cling 1a khu vuc chiu dnh hudng cua hoat dong
khai thac nuéc manh mé 1am suy giam myc nude dudi dat. Do muc nudce dudi dat bi
suy giam 16n dan dén ngay ca vao thoi diém mua kiét muc nudc ¢ song van cao hon
muc nude dudi dit nén nude dudi dat van nhan duoc sy bd cap cua nudc song vao
mua kiét. Co thé théy tr ndm 2013 dén nay tai khu vuc néi1 do0 Ha N§1 quan hé nudce
mit va nudc dudi dat chi co quan hé 1 chiéu 12 nude mit cip cho nude dudi dat.

5.1.4.2. Cung cdp thdm te nhién tir nwdéc mwa, nwéc trén mat cho nwéc dwdi
dit

Luogng bod cap tir mua cho nudc dudi dat duoc xac dinh phu thudc vao 1) luong
mua, ii) 16p phu bé mit - st dung dat, iii) loai dét, iv) trim tich Dé t&r va da gbc, v)
muc nude dudi dat, vi) dia mao, vii) do ddc dia hinh, viii) mat do song sudi.

Vao thdi diém mua mua, do mua nhiéu ma luong bod cap cua nudc mua cho
nuée dudi dat ting cao va vao thoi diém mua kiét luong mua giam do d6 lugng bd
cap cho nudc dudi dat giam manh, tham chi bang 0. Két qua tinh can bang nudc tir
nam 1996 cho dén 2018 cho thay xu huéng luong mua cap cho nudc dudi dat c6 xu
huéng ting nhe trén toan dong bang.
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Hinh 5.9. Lugng bo cap ctia nude mua cho NDD ving DPBSH



123

5.1.4.3. Cung cdp thdm tw nhién tir bién dd géc cho nwéc dwéi dit

Luu lugng cung cdp qua bién ven ria Tdy Nam vung nghién ctru cho NDP
tram tich D¢ tr bién doi tir 19.815 m¥ngay dén 20.349 m3/ngay, trung binh 19.860
m3/ngay. Trong d6 luu luong nudc cung cip qua bién vao TCN gh tir 9.063 m3/ngay
dén 9.867 m¥ngay, trung binh 9.800 m3/ngay; cung cap qua bién TCN qp vdi luu
luong tir 9948 m¥/ngay dén 11.287 m3/ngay, trung binh 10060m3/ngay (Triéu Pirc
Huy, 2021)

Déi v6i cac bién da g khac doan doan Chiia Thay - Ninh Binh dugc xac dinh
thong qua luu luong cac chd khoan ép nude va tir két qua bai toan chinh 1y mé hinh
trich xuét dir liéu bién tai cac 16 khoan ép nudc cho thiy luong nudc cung cip qua
bién bién doi tir 12.000 dén 16.000 m3/ngay va thay doi theo mua, vao mua mua luu
luong bo cap 16n hon so voi mua kho va c6 xu hudng ting nhe theo thoi gian (Hinh
5.10).
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Hinh 5.10. Bién dong luu lwong dong tham tir bién d4 gdc ving ria DBSH tai doan
Chua Thay - Ninh Binh
5.1.5. Két danh gia sai so chinh Iy mé hinh
5.1.5.1. Két quda chinh ly md hinh
Dé chinh Iy m6 hinh, NCS giai bai todn nguoc, khong 6n dinh dya theo tai liéu
quan tric muc nude thyc té tai cac giéng quan tric dia phuong va quan tric qudc gia
tir ndm 1/1996 dén nam 1/2018 (Hinh 5.11).
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Hinh 5.11. Mang luéi quan trac quoc gia moéi truong NDD vung DBSH (Vi Thanh
Tam, 2018)

Murc d6 tin cay cia mo hinh dugc xac dinh qua sai s6 muc nude gitta mo6 hinh
va quan tric thuc té.

Két qua chinh 1y hé sé thim ting chira nuéc Holocen duge thé hién & Hinh
5.12, . P6i v6i hé sb nha nude trong luc t?lng chtra nudc Holocen duoc léy tr 0,1 +
0,2 d6i v6i nhitng khu vuc tang chira nuéc khong ap. Doi v6i nhung khu vure tang
chtra nudce c6 4p Pleistocen thi ngoai hé s6 nha nudc trong luc 14y nhu trén, hé s6 nha

nuée dan hdi duge xac dinh bang 10+ 105,
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KK, ~10K, K—K~10K, KK, ~10K, K—K~10K,
C 1T o034 Bl 2786 [ sxiof 1.68x10"
1000 | 1349 40 30.0
0.02 363x10° | 1500 10*
3476 | 1.0 B 00 27.40
sexio* | 1024 60.0 103
Hinh 5.12. H¢ sb thim tang chtra nuéc Holocen

Két qua chinh 1y hé sb thim va
Pleistocen lan luot dugc thé hién

7
A \

9 /4

O cac

hé s6 nha nudc dan hdi cua ting chira nudce
Hinh 5.13 va Hinh 5.14.

K —K,=10K, K —K,=10K, K.—K,=10K, K.—K,=10K,
[ 1 o034 B 2786 [ sxi0¢ 1.68x10*
oo | 1349 4.0 30.0
0.02 363x10* | 1500 10+
3476 | 1.0 B 400 27.40
asxi0* || 1024 60.0 10°
Hinh 5.13. Hé so tham tang chira nudc Pleistocen
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Hinh 5.14. H¢ s6 nha nudc dan hdi TCN Pleistocen

5.1.5.2. Két qud ddnh gid sai so6 ciia md hinh

Két qua danh gia sai sé mo hinh cho ting chtra nwéc Holocen cho thay sai s6
16n nhét 1a 4,4m tai cong trinh Q.64, sai s6 nhoé nhat 1a 0,0m tai cong trinh Q.85, sai
s6 trung binh 1 0,197m va sai s6 trung binh tuyét d6i 1a 0,861, sai sd trung binh quan
phuong NRMS 13 5,9%. So sanh muc nudc theo sb liéu tinh toan ciia md hinh va
quan tric duoc thé hién trén Hinh 5.15. Chi tiét két qua chinh 1y cho ting c6ng trinh
quan tric ting chira nude (gh) xem (PHU LUC 1).
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a) P.13B/A b) P.17B/A c) P.33B/A d) P.76B/A ) P.80B/A va f) P.77B/A

e) P.8OB/A

Hinh 5.15. So sanh muc nudc theo s
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Legend
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I Bicn song Hong - Thii Binh
S8 Puong thiy ding cao (m)

2220)

sfro el6o

Hinh 5.16. Buong thay dang cao TCN Holocen (gh) thang 1 nam 2018

III Layer 1 - Lop cach nuwoc 1
lz] Layer 2 — TCN Holocen

i E Layer 3 — Lép céch nuoc 2
EI Layer 4 — TCN Pleistocene

8.72
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Muc nude quan tric (m)

Hinh 5.17. Ké&t qua so sanh muc nudc tinh toan theo mé hinh va quan trac tai cac 15

khoan quan tric TCN Holocen (gh)

Két qua chinh 1y ddi v6i ting chtra nude (qp) tai cac cong trinh quan trac cho
théy sai s6 16n nhat 1a 4,96m tai cong trinh quan trac P.73a, sai s6 nho nhat 0,0m tai

Q.164a, sai sd twong ddi 0,067m, sai s6 tuyét ddi 1a 0,906m, sai sé quan phuong
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NRMS 2,621%. So sanh muc nude theo sb liéu tinh toan cia mé hinh va quan tric
duoc thé hién trén Hinh 5.18. Chi tiét két qua chinh 1y cho tirng cong trinh quan tric
tang chtra nude (qp) (PHU LUC 1).
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Hinh 5.18. So sanh muc nudc theo sé liéu tinh toan caa mé hinh va quan trac tai cac
15 khoan quan tric tang chira nudc Pleistocen
a) P.27A/gp b) P.29A/gp c) P.31A/qgp d) P.32A/qp €) P.35A/qp va f) P.38A/qp
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Chi giai
I Bicn song Hong - Thai Binh
D! Puong thiy ding ap (m)

Séng

2220)

sj70
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Hinh 5.19. Buong thay dang 4p TCN Pleistocen thang 1/2018

-11.28 -1.28 8.72
1 !

Muc nudc tinh toan (m)

-21.28

-31.28

EI Layer 1 - Lép céch nuéce 1
E Layer 2 — TCN Holocen

IZ] Layer 3 — Lép cach nuéce 2
E’ Layer 4 — TCN Pleistocene
EI 95% khoang tin cay

EI 95% khoang do

E’ Cic diém do

T

-31.28 -21.28

T

-11.28

T

-1.28

Muc nude quan tric (m)

8.72

Hinh 5.20. Két qua so sanh muc nuée tinh todn theo mé hinh va quan tric tai cac 16
khoan quan tric TCN Pleistocen (qp)
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5.2. VAITRO LUQNG BO CAP TU NUOC MUA POI VOI SUHINH THANH
TRU LUQNG NUOC DUOI PAT TRAM TICH PE TU VUNG PONG BANG
SONG HONG

5.2.1. TAng chira nwéc Holocen

Két qua chiét xuat sd liéu tinh toan can bang nudc cho TCN Holocen tir mé-
dun “Zone Budget” duoc thé hién trong Hinh 5.21, Hinh 5.22, véi cac thang trong
nam lan luot 13 thang III (mua khd), thang VI (mua mua), thang IX (mua mua) va
thang XI1 (mba khé). Trong Hinh 5.22, cac dai luong mang dau duong thé hién céc
thanh phan dong gop vao hé thong NDD va dai luong mang dau &m thé hién céac thanh
phan thoat ra khoi hé thong NDP TCN Hoclocen.

i) Bang 5.1, Hinh 5.22 cho thiy lugng nudc dong gop chinh cho TCN Holocen
bao gdm tir ngudn b cap tir nude mua, nudce tudi (cao nhat 85,40% vao thang 6); tir
ngudn xam pham trir luong tinh (cao nhat 80,76% vao thang 12). Luong nudc thoat
chinh ra khoi hé théng NDD gdm thoat do béc hoi (cao nhét 45,42% vao thang 12),
thoat ra hé thong sdng, kénh (vao mua kho 15,63% dén 21.07%) va qua tham xuyén
cho TCN bén dudi (29,70% dén 37,52%).

i) Hinh 5.21.a va Hinh 5.21.d cho thay thanh phan cung cap thim cho TCN
Holocen vao cac thang mua khé.

Luong dong gop chinh cho hé théng TCN Holocen trong mua khd bao gom tir
ngudn bo cap tir nude mua, nude tudi (13,63% - 59,85%); tir nguon xam pham trix
lugng tinh (28,85% - 80,76%). Trong miia nay van c6 lugng bo cap nho do séng, do
tham xuyén va do da gbc ven ria.

Luong nudc thoat ra chinh khoi hé thdng TCN Holocen trong mua khd 16n
nhét 1a do boc hoi (32,08%-45,42%), sau d6 1a do thim xuyén (29,70%-37,52%) va
thoét ra séng (15,63%-21,07%).

iii) Hinh 5.21.b va Hinh 5.21.c cho thay thanh phan cung cip thim cho TCN
Holocen vao cac thang mua mua.

Luong dong gdp chinh cho hé thdng TCN Holocen bao gém tir nguon b cap
tr nudc mua, nude tudi (81,06%-85,40%); tir song (7,07% - 12,80%). Ngoai ra con
c6 bo cap do tham xuyén (3,31%-4,76) va mot lugng rat nho tir bién da goc ven ria
d6ng bang (0.22%-0.31%)

Luong nuéc thoat ra chinh khoi hé thdng TCN Holocen bao gom do bé sung
lai trir lugng tinh di xam pham vao mia khd (41,13%-66,19%); boc hoi (19%-
35,79%). Ngoai ra c6 thoat do tham xuyén (12,01%-17,33%) va ra hé thong song
(0,72%-3,07%).



132

Thang 3 - TCN qh

Dbsng V:flf) % Df;ng la % Vﬁ;} - Ra

(m*/ngay) (m*/ngay) (m*/ngay)
Trit lrgng tinh 970290 | 28,85 322890 | 9,60 647400
Bién 40447 1,20 166190 | 4,94 | -125743
LK 0| 0,00 7925] 0,24 -7925
Bo cip 1997876 | 59,85 0| 0,00 1997876
Boc hoi 0] 0,00 1079000 | 32,08 | -1079000
Song 194270 | 5,78 525640 | 15,63 | -331370
Tham xuyén 140354 | 3,72 1262138 | 37,52 | -1121784
Di goc 20546 | 0,61 0 0 20546
Tong 3363783 | 100 3363783 | 100 0

a)

Thang 9 - TCN ¢h

Dongvao | Yo Dong ra % Vao-Ra

(m*/ngay) (m*/ngay) (m*/ngay)
Trix lwgng tinh 64018 | 0,70 | 6047100 | 66,19 | -5983082
Bién 41860 | 0,46 181540 | 1,99| -139680
LK 0] 0,00 7925 0,09 -7925
Bo cip 7405141 | 81,06 0] 000 7405141
Baoc hoi 0] 000| 1736100| 19,00 -1736100
Song 1169465 | 12,80 65489 | 0,72| 1103976
Tham xuyén 434411 | 476 1097200 | 12,01 | -662789
Di gic 20459 | 0,22 0 0 20459
Tong 9135354 100 | 9135354 100 0

c)

Thang 6 - TCN ¢h

Dong vao % Dong ra % Viao - Ra

(m¥/ngay) (m*/ngay) (m/ngay)
Trit lwgng tinh 215220 | 3,28 2701000,00 | 41,13 | -2485780
Bién 41232 | 0,63 | 168340,00| 2,56| -127108
LK 0| 0,00 7925,00| 0,12 -7925
Bo cap 5607868 | 85,40 0,00| 0,00 5607868
Boc hoi 0 0| 2349962,00 | 35,79 | -2349962
Song 464561 | 7,07 | 201400,00| 3,07 263161
Tham xuyén 217314 | 3,31|1137800,00 | 17,33 | -920486
Pa goc 20232 | 031 0 0 20232
Tong 6566427 | 100 6566427 | 100 0

b)

Thang 12 - TCN gh

Dongvao | Yo Dong ra % Vao-Ra

(m*/ngay) (m*/ngay) (m*/ngay)
Trit lwong tinh | 4028600 | 80,76 11664 | 023| 4016936
Bién 42816 | 0,86 170400 | 342| -127584
LK 0| 0,00 7925| 0,16 -7925
Bo cap 664326 | 13,63 0| 0,00 664326
Boc hoi 0 0| 2265900 | 4542| -2265900
Song 107123 | 2,15 1051100 | 21,07| -943977
Tham xuyén 125178 | 2,20 | 1481500| 29,70 | -1356322
Pa goc 20446,00| 041 0 0 20446
Tong 4988489 100 | 4988489 100 0

d)

Hinh 5.21. Thanh phan tham gia vao can bang nuéc TCN Holocen: a) Thang 3, b) Thang 6, ¢) Thang 9, d) Thang 12
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Bang 5.1. Thanh phan tham gia vao can bang nuéc TCN Holocen (%)

Nguon | Trir lwgng B6 Béc . Thim | Pa
) . Bién | LK . Song . R
Thang tinh cap hoi Xuyén | goc
Thang 3 19,25 -3,74 | -0,24 | 59,85 | -32,08 | -9,85 | -33,80 | 0,61
Thang 6 -37,86 -1,94 | -0,12 | 85,40 | -35,79 | 4,01 | -14,02 | 0,31
Thang 9 -65,49 -1,53 | -0,09 | 81,06 | -19,00 | 12,08 | -7,26 | 0,22
Thang 12 80,52 -2,56 | -0,16 | 13,63 | -45,42 | -18,92 | -27,50 | 0,41
100.00 Toy,

mThing 3 ®Thing 6 Thang 9 = Thang 12

80.00
60.00
40.00
20.00
0.00 I S Yeuto
Bién Bo cap I I I Pa gbc
-20.00 Séng

-40.00 Tham xuyén

Boc hoi
-60.00

80,00 @ Trir lwong tinh

Hinh 5.22. Thanh phan tham gia vao can bang nuéc TCN Holocen theo thoi gian.
Tir Hinh 5.21, ¢6 thé xac dinh luong bo cap cho tang chia nudc Holocen theo
mo hinh Modflow la 15785731m%/ngay.
5.2.2. Tang chira nwéc Pleistocen

Két qua chiét xuat s6 lidu tinh toan can bang nuéc cho TCN Pleistocen tir mo-
dun “Zone Budget” duoc thé hién trong Hinh 5.24, Hinh 5.23, véi cac thang trong
nam lan luot 13 thang I1I (mua kho), thang VI (mua mua), thang IX (mua mua) va
thang XI1 (mua khd). Trong Hinh 5.24, cac dai luong mang dau duong thé hién céc
thanh phan déng gop vao hé théng NDD va dai lugng mang dau am thé hién cac thanh
phan thoat ra khoi hé théng NDD TCN Pleistocen.

i) Bang 5.2, Hinh 5.24 cho thiy luong nuéc dong gop chinh cho TCN
Pleistocen bao gom tir ngudn bo cap tir tham xuyén (cao nhat 74,20%), tir hé thong
song, kénh (cao nhat 41,81%), tir d4 gbc bén ria déng bang (0,79%-0,91%) va tir
ngudn xam pham trit lugng tinh (1,7%-3.42%).
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Thang 3 - TCN qp Thing 6 - TCN qp

Dong w:ilo % Dong ra % Vao - Ra Dongvao | . Dong ra o, | Va0o-Ra

(m*/ngay) (m*/ngay) (m*/ngay) (m*/ngay) (m*/ngay) (m*/ngay)
Trit lwong tinh 58577 | 3,45 283,88 | 0,02| 5829312 Trit lrgng tinh 57007 | 3,31 2550| 0,15 54457
Bién 835| 0,05 0 0 835 Bién 853,64 | 0,05 0 0 853,64
LK 0 0 1503200 | 88,55 | -1503200 LK 0 0 1516200 | 87,89 | -1516200
Bo cap 0 0 0 0 0 Bo cap 0 0 0 0 0
Boc hoi 0 0 0 0 0 Boc hoi 0 0 0 0 0
Song 375822,9 | 22,14 68963 | 4,06 | 3068599 Song 529183,1 | 30,67 3965,7| 0,23 | 5252174
Tham xuyeén 1246914 | 73,45 125130 | 7,37| 1121784 Tham xuyén 1122856 | 65,09 202370 | 11,73 920486
Pa goc 15428 | 0091 0 0 15428 Pa goc 15186 | 0,88 0 0 15186
Tong 1697577 | 100 1697577 | 100 0 Tong 1725086 | 100 1725086 | 100 0

a) b)

Thang 9 - TCN qp Thang 12 - TCN qp

Dong viao | o Dong ra % Vao - Ra Dong vao | e Dong ra % Vao-Ra

(m*/ngay) (m*/ngay) (m*/ngay) (m3/ngay) (m3/ngay) (m3/ngay)
Trit lwgng tinh 49067 | 2,49 15547 0,79 33520 Trit lwgng tinh 57060 | 3,12 1886,8| 0,10 | 551732
Bien 878,83 | 0,05 0 0 878,83 Bién 902,19 | 0,05 0 0 902,19
LK 0 0 1537300 | 77,96 | -1537300 LK 0 0 1537300 | 84,11 | -1537300
Bo cap 0 0 0 0 0 Bo cap 0 0 0 0 0
Boc hoi 0 0 0 0 0 Boc hoi 0 0 0 0 0
Song 824572,2 | 41,81 0 0| 8245722 Song 288135,6 | 15,76 178940 | 9,79 | 109195.6
Tham xuyén 1081909 | 54,86 419120 | 21,25 662789 Tham xuyén 1466042 | 80,21 109720 6,00 | 1356322
Pa gic 15540 | 0,79 0 0 15540 Dia goc 15707 | 0,86 0 0 15707
Tong 1971967 | 100 1971967 | 100 0 Tong 1827847 | 100 1827847 | 100 0

c) d)

Hinh 5.23. Thanh phan tham gia vao can bang nuéc TCN Pleistocen: a) Thang 3, b) Thang 6, ¢) Thang 9, d) Thang 12
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i) Hinh 5.23.a va Hinh 5.23.d cho thay thanh phan cung c4p thim cho TCN
Pleistocen vao cac thang mua kho.

Luong dong gop chinh cho hé thng TCN Pleistocen trong muia khd bao gom
tr ngudn bd cap tir hé thdng sdng (15,76% - 22,14%); tir thAm xuyén (73,45%-
80,20%), ngoai ra c6 ngudn xam pham trix lwong tinh va tir bién d4 gdc ven ria dong
bang.

Luong nudc thoat ra chinh khoi hé théng TCN Pleistocen bao gém khai thac
nudc dudi dat (84,11%-88,55%); tham xuyén (6,0%-7,37%); thoat ra sdng (4,06%-
9,79%).

iii) Hinh 5.23.b va Hinh 5.23.c cho thay thanh phan cung cip thim cho TCN
Pleistocen vao cac thang mua mua.

Lugng dong gop chinh cho hé théng TCN Pleistocen bao gom tir ngudn bé
cap tir hé théng song (30,67% - 41,81%); tir tham xuyén (54,86%-65,09%) va
khaonrg 4% dén 9% tir ngudn xam pham trix luong tinh, tir bién da gdc.

Luong nudc thoat ra chinh khoi hé théng TCN Pleistocen bao gém khai thac
nuéc dudi dat (77,96%-87,89%); tham xuyén (11,3%-21,25%).

Bang 5.2. Thanh phan tham gia vao can bang nudc TCN Pleistocen (%)

Nguon | Trir lwgng 2 B6 | Boc . Thim | Pa

) . Bién LK R Song A .
Thang tinh cap | hoi XUyén | goc
Thang 3 3,43 0,05 | -88,55 | 0,00 | 0,00 | 18,08 | 66,08 | 0,91
Thang 6 3,16 0,05 | -87,89 | 0,00 | 0,00 | 30,45 | 53,36 | 0,88
Thang 9 1,70 0,04 | -77,96 | 0,00 | 0,00 | 41,81 | 33,61 | 0,79
Thang 12 3,02 0,05 | -84,10 | 0,00 | 0,00 | 5,97 | 74,20 | 0,86
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Hinh 5.24. Thanh phan tham gia vao can bang nuéc TCN Pleistocen theo thoi gian.

5.2.3. TAng chira nuwée trim tich Pé tir
Bang 5.3, Hinh 5.25 cho thiy duogc su bién d6i cac thanh phan tham gia vao
can bang nudc nude dudi dat tram tich Dé tir theo thoi gian.

- Lugng bo cap tor nudc mua, nude tudi, nudce trén mat cho nudc dudi dat tram

tich Pé t& duoc dién ra tit ca cac mua trong nam, 16n nhat vao mia mua, chiém dén
67,63% tong luong bo cép, twong img 5607868 m3/ngay. Nguoc lai vao mua kho,
luong bo cap nay con 9,75%, twong ting 664326m3/ngay. Luong bd cap tir nude

song cho nudc dudi dat tram tich Pé tir chi xay ra chu yéu vao mua mua chiém tir
9,51% -17,36%, tuong ung tir 788378m?3/ngay to 1928548m?3/ngay. Luong b cap
tir bién da gdc ven ria dong bang, lugng nude thoat ra bién xay ra & tat ca cac muia

trong nam nhung véi lugng khdng lon.

- Luong xam pham trit luong tinh do thanh phan khai thac chiém 13,91% dén
29,86% va do thanh phan béc hoi chiém 13,94%-59,74%, tuong ung tir 705693

m3/ngay dén 4085660m3/ngay.

Bang 5.3. Cac thanh phan tham gia can bang nuéc TCNDD tram tich Dé tir

Nguén | Trir lwong | s Boc i Tham | Pa

) . Bién LK | Bocap . Song . R
Théan tinh hoi Xuyén | goc
Thang 3 13,94 -2,47 | -29,86 | 39,47 | -21,32| -0,48 | 0,00 | 0,71
Thang 6 -29,32 -1,52 | -18,38 | 67,63 | -28,34 | 9,51 0,00 |0,43
Thang 9 -53,56 | -1,25|-1391 | 66,67 | -15,63 | 17,36 | 0,00 | 0,32
Thang 12 59,74 -1,86 | -22,67 | 9,75 |-33,24 |-12,25| 0,00 | 0,53
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Hinh 5.25. Thanh phan tham gia vao can bang nuéc TCN dudi dat tram tich Dé tir
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5.3. KET LUAN CHUONG 5.

Nguon nudc dong gop chinh cho TCN Holocen la tir ngudn nudc mua, nuée
tudi; nguon xam pham trir lugng tinh. Luong nudc thoat chinh ra khoi hé thong NDD
gom thoat do bdc hoi, thoat ra hé thdng séng, kénh va qua thim xuyén cho TCN bén
dudi.

Ngudn nudc dong gop chinh cho TCN Pleistocen bao gdm tir ngudn sdng,
kénh; ngudn tham xuyén, tir d4 gdc bén ria ddng bang va tir nguén xam pham trix
lugng tinh.

Nguén b cap chinh cho TCN Dé tit PBSH gdm ngudn bd cap tir nude mura,
nude tudi, nude trén mat didn ra tit ca cac mua trong ndm, 16n nhét vao mia mua;
ngudn bd cap tir nude séng va ngudn bd cap tir bién da gde ven ria ddng bang vai
lugng khong Ién dién ra quanh nam.

Ngudn thoat chu yéu cia cac TCN Dé tir DPBSH 1a do khai thac nudc dudi dat
va do thanh phan bdc hoi xuat hién quanh nim. Ngudn thoat ra bién voi lugng nho

Xay ra o tat ca cac mua trong nam.
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KET LUAN VA KIEN NGHI
KET LUAN

Két qua nghién ctru dé tai “Nghién ciu yéu té anh hwéng dén lwong bé cap
tir nwéc mwa cho nuwée dwéi dit cac trim tich dé ti viing dong bing song Hong”
dugc tong hop thanh céc van dé chinh nhu sau:

1. Xay dung duoc hé phuong phap xac dinh, danh gié yéu té anh huéng dén
luong b cap tir nwdc mua cho nude dudi dat tram tich Pé t¢ DPBSH bang cach két
hop hiéu qua phuong phéap thuy van déng vi, phuong phap vién tham - GIS, phuong
phap giai tich va phuong phap mé hinh sd. Tir nghién ciu tai DPBSH, t6 hop phuong
phép nay c6 thé sir dung cho cac viing khac.

2. C4c yéu t6 anh huong dén bd cap tir nude mua cho nude dudi dat PBSH
theo thir ty tir anh huong nhiéu dén anh huéng it gdém luong mua, 16p pha bé mat -
sir dung dat, loai dat, tram tich Dé ti va da gbc, muc nude dudi dat, dia mao, do déc
dia hinh va mat do song sudi.

3. Phan ving duoc ving tiém ning bo ¢ap tir nudc mua cho nude dudi dat
DBSH theo gia tri tiém ning bo cap nude dudi dat (GRI), voi gia tri GRI thay doi
trong khoang tir 0,08 dén 0,30.

4. Xac dinh lugng bd cap tir nude mua cho nude dudi dat theo ving tiém ning
bd cap: i) ving 1, tiém ning bo cap thap, lwong b cap trung binh 188mm/nam tng
v6i GRI trong khoang 0,08 dén 0,16, ii) ving 11, tiém nang b cap trung binh, lugng
bo cap trung binh 372mm/nam Gng véi GRI trong khoang 0,16 dén 0,23 va iii) ving
11, tiém nang bd cap cao, lugng bd cap trung binh 429mm/nam tng voi GRI trong
khoang 0,23 dén 0,30.

5. Panh gia dugc vai trd cua nude mua trong sy hinh thanh trir lugng nudc
dudi dat. TCN Holocen: nguon nude dong gop chinh 12 tir nude mua, nude tudi va
tir Xam pham trit lwong tinh; ngudn thoat nude chinh ra khoi hé théng gom do béc
hoi, thoat ra hé thong sdng, kénh va qua thim xuyén cho TCN bén duéi. TCN
Pleistocen: ngudn nuéc dong gop chinh gom tir sdng, kénh, thAm xuyén, tir da goc
bén ria ddng bang va tir nguon xam pham tri lugng tinh; ngudn thoat nuéc chinh ra
khoi hé thdng chi yéu do khai thac nude dudi dat, tham xuyén.

Ngudn bo cap chinh cho TCN D¢ tr DPBSH gom i) nguén b cap tir nude mua,
nude tudi, nude trén mat dién ra tit ca cidc mua trong nam, 16n nhat vao mua mua
chiém dén 67,63% tong luong bo cap, tuong tmg 5607868 m*/ngay. Nguoc lai vao
mua kho, luong b cap nay con 9,75%, twong (tng 664326m3/ngay. Luong bd

cap tr nude song cho nudc dudi dat tram tich DE tr chi xdy ra chu yéu vao mua mua
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chiém tir 9,51% -17,36%, tuong tng tir 788378m3/ngay to 1928548m3/ngay.
Luong bd cép tir bién da gbc ven ria ddng bing, lrong nudc thoat ra bién xay ra & tat
ca cac mua trong nam nhung véi lugng khong lon.

Nguén thoat chu yéu cua cac TCN Dé t¢ DBSH 1a do xaAm pham trit luong
tinh (do thanh phan khai thac nuéc dudi dat) chiém 13,91% dén 29,86% va do thanh
phan bdc hoi chiém 13,94% dén 59,74%, twong ung tir 705693m®/ngay dén
4085660m?3/ngay.

KIEN NGHI

Do diéu kién trién khai thuc dia bi han ché, nén cac mau dong vi dac biét 1a
d6ng vi bén can duoc bo sung muia mua thi két qua nghién ctu s& co do tin cay cao
hon.

Cac mau dong vi phong xa can dugc bo sung dé dam bao rang sé6 mau du phan
anh va dai dién cho mdi viing tiém ning bo cap khac nhau ciing nhu dam bao d6 sau
ldy mau dong vi khac nhau, phan bd déu trong TCN Holocen.

B6 sung tinh toan gia tri bo cap tir mua cho nude dudi dat theo phuong phap
dao dong muc nudc trén toan khu vuc nghién curu.

Khi s6 mau du Ién, can tién hanh danh gia do nhay cua cac trong s theo
phuong phap Giai doan duong cong tién lugng ROC, tir d6 cung ¢b thém co s tin
cay cho hé phuong phap xac dinh lugng bo cap cho nudc dudi dat tir nude mua.

Cong tac quan ly, khai thac bén viing, va bao vé moi truong nude dudi dat
tram tich Dé t& DPBSH can duoc quan tAm xem xét dén vai trd ngudn bo cap ty nhién
nuée dudi dat cling nhu cac cac thanh phan cung cap khac dugc danh gia toan dién
trong nghién ctu nay.
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PHU LUC
PHU LUC 1. KET QUA PHAN TICH TRITI ®H

1 VIEN KHOA HOC VA KY THUAT HAT NHAN &owq g3
INST PHONG THI NGHIEM THUY VAN DONG VI g; ‘ %
2 ? i m::)‘S‘Lﬁl4.}1;'!*:\?‘xl'j::v:I.\‘::S\Z':‘;NE:;:I“:;.}u.\'lslw \t'l-" Lvinatom gov.y o‘}ﬁll)po
PHIEU KET QUA PHAN TiCH
Si: KO-THL-0521303
Tén dom vi giri miu: L* Vidt Hing
Dia chi: Dai hoc Tai nguyén va Méi truomg Ha Noi
41A1 - Phii Dién, Béc Tir Liém, Ha Noi
Logi miu: Nude ngim Sb lwgng: 16
STT| Ténmiu Dom vi Flirong phip Ass "
thar
1 Ql-gH TU QT-THL-H3 262 +0.18
2 [Q33-qH: TU QT-THL-H3 1.04 £0.23
3 [ Q66-qH; TU QT-IHL-H3 227 £0.43
4 [Q67-gH TU QT-IHL-H3 294 +0.29
5 [Q68aqH TU QT-IHL-H3 256 £0.24
6 | Q83-qHs TU QT-THL-H3 3,01 +0.30
7 | Q89-qH: TU QT-IHL-H3 3.00 £0.17
8§ | QIO8gH, TU QT-THL-H3 144 £0.15
9 [Q109-gH: TU QT-IHL-H3 1,14 £0.11
10 [Q110-gH: TU QT-IHL-H3 1,00 £0.28
IT | QIl5-gH, TU QT-IHL-H3 1.85 £0.19
12 [ QI45-gH: TU QT-IHL-H3 0,98 £0.34
13 [Q147-gH: TU QT-IHL-H3 1.75 £0.12
14 [QI58-gH; TU QT-THL-H3 2,62 £0.25
15 [ Q159-gH: TU QT-IHL-H3 2,54 £0.25
16 [ Q164-qH: TU QT-THL-H3 246 +0.20

Ha Ngi, ngay 09 thang 06 nam 2021
Phong thi nghi¢m Thiy Vin Déng Vi
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PHU LUC 2. KET QUA PHAN TiCH PONG VI BEN *#0 VA ?H MAU
NUOC MAT
(Thuc hién trén may Picaro tai Phong thi nghiém Tai nguyén nudc - Truong Pai hoc
Tai nguyén va Méi trudng Ha Noi - Ngay 14/07/2021)

Két qua phén tich dong vi bén nwéc mat - 14/07/2021, 09:50:49
TT | Ky hiéu miu 80 ’H ¢ 20 ¢ °H
1 Zero -0.51 -5.56 1.35 4.16
2 Mid -17.92 | -136.06 7.64 56.96
3 Depl -31.47 | -250.58 0.60 7.31
4 q83mat -4.65 -56.22 1.58 18.55
5 g130mat -2.51 -31.38 0.11 141
6 ql67mat -6.64 -56.07 0.22 2.32
7 gl31mat -3.62 -38.45 0.17 1.52
8 ql64mat -6.46 -50.88 2.20 20.33
9 qll6mat -4.93 -38.34 2.33 23.82
10 g33mat -3.12 -34.72 0.20 1.99
11 g32mat -8.10 -64.41 0.23 2.58
12 g55mat -8.45 -68.69 0.06 0.36
13 gl44mat -7.31 -61.88 0.07 0.58
14 gl47/mat -4.71 -46.30 0.10 1.38
15 q168mat -7.00 -58.48 0.21 1.18
16 ql43mat -7.58 -62.50 0.08 0.29
17 q158mat -6.65 -53.51 2.28 21.30
18 g62mat -5.12 -47.79 0.13 1.49
19 ql5mat -3.62 -37.48 0.13 0.82
20 q129mat -6.87 -52.88 2.39 21.16
21 gl15mat -6.35 -55.47 3.59 22.13
22 gl46mat -4.03 -37.47 1.08 14.83
23 g35mat -1.10 -27.20 0.12 0.75
24 Zero 151 -4.23 0.24 1.88
25 Mid -10.22 -137.74 17.74 58.04
26 Depl -25.23 -202.20 12.56 94.37
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PHU LUC 3. KET QUA PHAN TiCH PONG VI BEN 180 VA 2H MAU
NUGC DUOI DAT

(Thuc hién trén may Picaro tai Phong thi nghiém Tai nguyén nudc - Truong Pai hoc

Tai nguyén va Mo6i treong Ha Noi - Ngay 08/05/2021)

Két qua phan tich dong vi bén Oxy-18 va Deuteri, 08/05/2021, 18:00:06
TT Tén miu 180 2H o (80) 6 (2H)
1 g193amat -4.58 -30.65 0.14 1.29
2 gl0mat -8.31 -55.29 0.19 2.20
3 g75mat -5.44 -38.01 0.79 2.94
4 g68mat -7.20 -47.82 0.53 1.27
5 g50mat -1.63 -18.85 0.43 2.81
6 g5mat -3.37 -30.67 0.07 1.04
7 g38mat -5.90 -39.60 0.51 1.54
8 935 -5.61 -38.36 0.26 0.55
9 059 -7.24 -47.85 0.24 1.04
10 g35a -5.92 -42.21 0.14 0.73
11 9129 -4.15 -28.17 0.57 1.90
12 gql15 -5.99 -38.23 0.31 0.61
13 950 -6.47 -42.72 0.13 0.57
14 g159a -7.12 -46.92 0.62 1.62
15 g130a -6.32 -40.83 0.81 1.87
16 g158a -7.68 -51.52 0.13 1.11
17 g155 -7.26 -48.09 0.17 0.34
18 g37a -6.19 -42.39 0.15 0.84
19 g120a -7.19 -48.69 0.09 0.55
20 g33 -9.02 -60.82 0.13 1.02
21 Zero 0.18 -0.15 0.46 4.96
22 Mid -20.20 -152.94 1.13 13.41
23 Depl -29.88 -239.12 0.43 6.80
24 g33a -9.50 -75.08 1.48 16.12
25 q32 -8.18 -57.62 0.16 1.16
26 gll6a -7.53 -51.91 0.11 0.60
27 q38 -6.89 -47.36 0.09 0.52
28 g159b -7.78 -52.95 0.11 0.64
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Két qua phan tich dong vi bén Oxy-18 va Deuteri, 08/05/2021, 18:00:06

TT Tén mau 180 2H ¢ (*0) 6 (°H)

29 q158 -5.89 -41.66 0.08 0.95
30 q130b -7.76 -52.57 0.19 1.06
31 q130 -5.20 -35.21 0.29 2.15
32 q37 -6.85 -44.51 0.08 0.94
33 q158a -7.05 -47.64 0.21 0.62
34 q120b22.3 -6.95 -47.40 0.23 0.66
35 q34a -6.94 -48.91 0.10 0.44
36 q120b23.3 -7.80 -52.12 0.12 0.24
37 q120 -6.40 -42.13 0.14 1.44
38 q129a -5.52 -36.39 0.18 0.45
39 q128 -6.61 -43.28 0.11 0.51
40 q84b -6.10 -38.68 0.19 0.67
41 q64a -6.47 -43.39 0.25 0.49
42 q108b -7.99 -53.81 0.27 1.30
43 q167 -5.62 -37.90 0.20 1.68
44 q131 -5.05 -33.48 0.16 0.56
45 ql44 -5.96 -39.28 0.13 0.67
46 qll -6.37 -44.31 0.10 0.37
47 qll1l -3.70 -25.33 0.18 1.18
48 q87a -5.94 -38.80 0.24 1.63
49 Zero 0.14 -0.48 0.52 3.70
50 Mid -20.08 | -151.91 1.27 13.28
51 Depl -29.97 | -239.81 0.73 7.24
52 q119a -7.91 -64.22 1.43 15.74
53 q110 -8.40 -58.72 0.03 0.28
54 q84a -7.02 -48.03 0.17 1.27
55 q58a -7.62 -52.35 0.08 0.34
56 q57 -6.73 -44.64 0.12 1.18
57 93 -8.14 -55.61 0.08 1.19
58 q68b -6.06 -42.52 0.12 0.94
59 q145a -7.22 -48.91 0.07 0.61
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Két qua phan tich dong vi bén Oxy-18 va Deuteri, 08/05/2021, 18:00:06

TT Tén mau 180 2H ¢ (*0) 6 (°H)

60 a5 -7.29 -51.93 0.09 0.22
61 q109 -7.29 -49.86 0.09 0.10
62 q69 -5.38 -35.73 0.35 1.98
63 q82 -7.78 -50.78 0.11 1.21
64 q66b -8.33 -56.61 0.10 0.39
65 q147 -8.18 -56.42 0.15 0.30
66 q36 -6.05 -41.03 0.14 1.30
67 g85a -4.57 -30.47 0.18 1.10
68 q84 -6.31 -41.24 0.14 0.95
69 q8a -6.45 -46.07 0.09 0.46
70 ql73 -7.58 -51.97 0.32 0.97
71 q87b -6.60 -44.79 0.16 0.96
72 q75 -6.87 -47.20 0.08 0.25
73 gl67a -8.53 -57.37 0.18 1.16
74 qtl77 -4.62 -32.42 0.35 2.67
75 q10 -7.99 -53.51 0.25 2.09
76 q60a -5.85 -44.02 0.28 1.09
77 g69a -5.85 -41.07 0.11 0.21
78 q88 -8.93 -59.59 0.15 1.50
79 q87 -7.70 -51.56 0.07 0.73
80 gl27a -8.04 -54.94 0.14 0.41
81 Zero -0.25 -2.89 0.27 3.90
82 Mid -20.57 -155.43 1.28 13.26
83 Depl -30.44 -242.07 0.66 7.30
84 Zero 0.14 -0.95 1.35 16.70
85 Mid -20.07 -150.44 1.17 12.56
86 Depl -29.97 -240.81 0.66 6.96
87 q86 -6.69 -48.05 1.48 16.77
88 gtvxm3 -5.44 -30.24 0.14 0.86
89 q89 -7.84 -46.63 0.17 1.40
90 q88b -7.65 -46.44 0.11 0.39
91 q86a -8.10 -49.16 0.10 0.21
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Két qua phan tich dong vi bén Oxy-18 va Deuteri, 08/05/2021, 18:00:06

TT Tén mau 180 2H ¢ (*0) 6 (°H)

92 g85 -4.52 -22.64 0.16 1.74
93 g60 -6.34 -35.82 0.15 0.71
94 qr7 -4.63 -24.58 0.11 0.44
95 956 -5.20 -28.55 0.19 0.51
96 gl76 -3.21 -14.25 0.18 1.38
97 g68a -5.63 -30.24 0.11 1.40
98 q76a -8.08 -47.54 0.15 1.39
99 q75 -5.50 -32.27 0.49 2.18
100 g67a -7.82 -47.83 0.28 2.04
101 217 -7.90 -48.96 0.08 0.28
102 g23a -7.20 -42.72 0.13 0.67
103 958 -8.51 -38.54 5.60 5.05
104 62 -5.47 -30.45 0.22 0.60
105 g57a -6.00 -35.15 0.20 0.45
106 055 -6.19 -34.08 0.16 0.50
107 g62a -7.83 -46.15 0.12 1.16
108 g8 -4.82 -20.90 0.24 2.46
109 q9 -4.00 -19.12 0.12 0.31
110 gl -21.41 -49.60 37.59 25.84
111 gl5 -6.04 -27.87 3.10 2.86
112 g2 -7.03 -38.74 0.11 1.13
113 g4 -4.73 -29.49 1.64 0.94
114 gla -6.58 -37.56 0.15 1.03
115 q7 -5.95 -33.68 0.11 0.42
116 q9 -21.49 -42.63 44,20 41.05
117 g6 -4.23 -22.24 0.10 0.08
118 gl75 -6.43 -33.86 2.00 2.18
119 66 -5.44 -30.13 0.84 0.81
120 gl/7a -7.44 -40.75 1.36 1.90
121 g65b -8.31 -50.06 0.72 0.58
122 q64 -7.04 -36.93 2.54 2.42
123 g63a -6.67 -37.34 1.11 1.34
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Két qua phan tich dong vi bén Oxy-18 va Deuteri, 08/05/2021, 18:00:06

TT Tén mau 180 2H ¢ (*0) 6 (°H)

124 gl75a -24.46 -61.16 41.64 35.99
125 ql31b -7.48 -45.59 0.24 0.85
126 Zero 0.00 -0.38 3.46 4.56
127 Mid -19.59 -152.21 1.26 13.72
128 Depl -30.31 -239.61 1.18 7.38
129 145 -21.78 -71.01 40.43 33.49
130 gl43a -6.52 -44.95 3.05 1.72
131 gl164 -36.89 -84.66 47.72 42.13
132 gl148a -6.90 -53.40 1.21 2.14
133 gl27 -4.06 -32.18 2.41 2.86
134 gl3la -14.82 -60.05 20.48 17.36
135 q85b -12.04 -57.73 6.68 6.36
136 q83 -6.14 -37.77 2.32 2.42
137 0168 -8.78 -38.73 11.40 10.03
138 gq119b -5.98 -47.76 0.16 1.33
139 g83b -8.36 -63.15 0.26 1.41
140 148 -4.46 -37.32 0.25 2.28
141 g110a -17.32 -43.05 25.19 22.24
142 146 -4,91 -39.30 0.76 1.22
143 q88a -3.32 -30.01 0.27 1.07
144 156 -16.97 -49.30 31.43 28.86
145 g108a -6.98 -53.20 0.20 1.52
146 g83a -4.49 -37.61 0.18 1.83
147 q67 -71.79 -59.29 0.34 2.14
148 g82a -5.29 -41.53 0.25 2.20
149 ql07 -4.25 -34.47 0.11 0.42
150 119 -4.56 -42.35 1.32 0.46
151 gl109 -10.16 -56.03 7.91 9.15
152 gl64a -21.52 -50.18 36.20 29.39
153 g108a -9.51 -44.46 5.12 4.58
154 Zero 0.37 0.85 2.45 5.64
155 Mid -25.93 -155.20 18.96 21.25
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Két qua phan tich dong vi bén Oxy-18 va Deuteri, 08/05/2021, 18:00:06

TT

Tén mau

180

2H

¢ (*20)

6 (°H)

156

Depl

-47.83

-253.27

30.51

26.85
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PHU LUC 4. VI TRi CAC PIEM LAY MAU NUOC MAT VA KET
QUA PHAN TiCH PONG VI BEN

Pong vi bén
STT Ky hiéu Vi tri liv ma Soéng, Toa d¢ (%o vs.
x i tri lay mau
miu PRy Kénh VSMOW)
Vido Kinh d¢ 5180 8°H
Phu Ly, Ha
1 Q83mat Nam S.bay | 20.5411554 | 105.9110550 | -4.65 | -56.22
N . S.Ngii
bong Anh, Ha A
2 Q33mat N6 Huyén | 21.0993478 | 105.8877275 | -3.12 | -34.72
i
0 Khé
Séng Ho, Bic S.
3 Q115mat . . 21.0700850 | 106.0856120 | -6.35 | -55.47
Ninh Duong
Cau phao s. i
4 Q158mat Héa S.Hoa | 20.6254795 | 106.5450662 | -6.65 | -53.51
Cau Lam Khé, | S. Lach
5 Q164mat L 20.8263110 | 106.6550726 | -6.46 | -50.88
Hai Phong Tray
Tu Ky, Hai S. Théi
6 Q147mat . 20.8910437 | 106.3740589 | -4.71 | -46.30
Duong Binh
Chan cau Dong S.
7 Q32mat . J 21.0707938 | 105.8756109 | -8.10 | -64.41
Tru Puodng
Pé Kim Thanh, | S. Kinh
8 Q144mat B R 20.9771696 | 106.4904906 | -7.31 | -61.88
Hai Duong Mon
. R S. Bic
TT Kim Thanh,
9 Q131mat N Hung 20.7874630 | 106.2385600 | -3.62 | -38.45
Hai Duong L.
Hai
Thanh Ha, Hai | S. Thai
10 | Ql46mat . 20.8937320 | 106.3778800 | -4.03 | -37.47
Duong Binh
Trung Tyu, Tay | Kénh
11 Q62mat _ o 21.0699293 | 105.7408001 | -5.12 | -47.79
Tuu, HA Noi | ndi dong
Pha Lién Ha, 3
12 Q55mat . S.Hong | 21.1099331 | 105.7268905 | -8.45 | -68.69
Ha Noi1
Lam Son, Hung 3
13 | Q129mat Vén S.Hong | 20.6628130 | 106.0392597 | -6.87 | -52.88
UBND Tién Kénh
14 | Q130mat . . R 20.6997160 | 106.1184373 | -2.51 | -31.38
L&, Hung Yén | ndi dong
Cau Phiic Son, | S.Kinh
15 | Ql43mat N N 21.0094127 | 106.5487740 | -7.58 | -62.50
Hai Duong Thay
Cau Ng Trudng P
16 | Ql67mat - S.Re 20.8678635 | 106.5872231 | -6.64 | -56.07
0
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Pong vi béen

STT Ky hiéu Vi tri 1v md Song, Toa d¢ (%o vs.
N i tri lay mau
miu Py Kénh VSMOW)
Vido Kinh do 310 &%H
An Hoa, Hai S. Co
17 | Q168mat . \ 20.8766600 | 106.5531050 | -7.00 | -58.48
Phong Bong
o Ngoi
Ngoi Kim Anh, .
18 Q15mat o Kim 21.2354955 | 105.7976643 | -3.62 | -37.48
Ha No1
Anh
Gia bong, Bac Kénh
19 | Ql16mat . N 21.0415320 | 106.0944058 | -4.93 | -38.34
Ninh ndi dong
Thiét Binh, Kénh
20 Q35mat | Pong Anh, Ha N 21.1503999 | 105.9198560 | -1.10 | -27.20
Noi ndi dong
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PHU LUC 5. VI TRi LAY MAU NDP TAI CAC LK QUAN TRAC VA

KET QUA PHAN TiCH PONG VI BEN, PONG VI PHONG XA

i . Tang Clileu Ong loc Dong vi ben Triti
Ky Toa do sau (%o vs.
STT chira | _, (m) (TU)
hiéu . gieng, VSMOW)
Vido | Kinhdo nuoe m Ta | dén | 80 | &%H 3H
1 Q75 | 20.928319 | 105.7314 | gh 25 16 22 | -5.50 -32.27
2 Q75a ap: 58 47 55
3 Q76a | 20.906092 | 105.6949 | Qp: 45 33 41| -8.08 -47.54
4 Q77a | 20.881128 | 105.6676 ap: 33| 245| 285| -4.63 -24.58
5 Q176 | 20.66657 | 105.7761 ap: 19 10 16| -3.21 -14.25
6 Q69 | 20.953347 | 105.7604 | gh 24 15 21| -5.38 -35.73
7 Q69a ap: 62 50 59 | -5.85 -41.07
8 Q68a | 20.973504 | 105.7804 | gh; 36 28 36 | -5.63 -30.24 | 256
9 Q68b ap: 80.8 | 485| 808 | -6.06 -42.52
10 Q59 | 20.975114 | 105.6876 gh; 20 95| 189 | -7.24 -47.85
11 Q60 | 20.996777 105.704 | gh; 24| 115| 175| -6.34 -35.82
12 | Q60a ghs 52 42 48 | -5.85 -44.02
13 Q15 | 21.235267 | 105.7971 | gp: 147 | 114 | 147 | -6.04 -27.87
14 Q5 | 21.292189 | 105.5849 aps 3445 | 21.7| 302 | -7.29 -51.93
15 Q4 | 21.310284 | 105.5479 aps 24 12 18| -4.73 -29.49
16 Q1 | 21.313469 | 105.4586 gh; 14 5| 11.8| -21.41 -49.60 2.62
17 Qla ap: 31 19 29 | -6.58 -37.56
18 Q2 | 21.296565 | 105.6621 gh; 14 5 1| -7.03 -38.74
19 Q3 | 21.290359 | 105.4808 | Qp: 31 24 30| -8.14 -55.61
20 Q6 21.25815 | 105.5622 ap: 34.45 | 21.55 31| -4.23 -22.24
21 Q7 | 21.245696 | 105.5326 ap: 247 | 152 | 215| -5.95 -33.68
22 Q8 21.21651 | 105513 | Qp2 121 | 265 12| -4.82 -20.90
23 Q8a ap: 30| 237| 269| -6.45 -46.07
24 Q11 | 21.208531 | 105.4744 | dp: 40.65 | 29.65 | 40.65 | -6.37 -44.31
25 Q9 | 21.183228 | 105.4907 ah: 18 9 15| -4.00 -19.12
26 Q9a ap: 35| 225| 285 | -21.49 -42.63
27 Q10 | 21.167472 | 105.4869 ghz 21 11 19 | -7.99 -53.51
28 | Q173 | 21.130668 | 105.5187 | Qp: 32.37 | 13.87 | 2787 | -7.58 -51.97
29 Q67 | 21.066737 | 105.8352 ah: 28 21| 27.7| -7.79 -59.29 2.94
30 | Q67a ap: 50 | 423| 473 -7.82 -47.83
31 | Q23a | 21.111259 | 105.7904 | Qp: 746 | 548 | 746 | -7.20 -42.72
32 Q62 | 21.069639 | 105.7476 qhy 14.38 6 12| -5.47 -30.45
33 | Q62a | 21.069719 | 105.7481 ap: 48 36 45 | -7.83 -46.15
34 Q57 | 21.087169 | 105.7178 | gh: 19 57| 147 | -6.73 -44.64
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i . T?mg C}ileu f)ng loc Dong vi ben Triti
Ky Toa d siu (%0 vs.
STT chita | (m) (TU)
hi¢u . | giéng, VSMOW)
Vido | Kinhdd e m Tu | dén | 30 5°H °H
35 | Q57a ap: 45| 335| 395| -6.00 -35.15
36 Q55 | 21.109942 | 105.7252 | g 29 20 26 | -6.19 -34.08
37 Q56 | 21.127082 105.64 |  gh 24| 134| 209 | -5.20 -28.55
38 | Q217 ap: 59 48 56 | -7.90 -48.96
39 Q58 | 21.046749 | 105.7021 | qgh: 16 6 10| -851 -38.54
40 | Q58a ap: 48 36 42| -7.62 -52.35
41 Q92 | 20.292576 | 105934 | gp: 44 36 43
42 | Q107 ghz 13.1 41| 101 | -4.25 -34.47
43 | Q108 | 20.259269 | 106.1196 gh. 18 6 12| -6.98 -53.20 1.44
44 | Q108a ap: 54 42 48 | -9.51 -44.46
45 | Q108b ap2 82 70 76 | -7.99 -53.81
46 | Q109 | 20.201138 | 106.2067 | dah: 11 2 8| -7.29 -49.86 | 114
47 | Q109a ap: 1358 | 1228 | 132.8 | -10.16 -56.03
48 | Q111 | 20.123786 | 106.3074 | ah: 11.7 2.7 9| -370 -25.33
49 | Q110 | 20534384 | 106.2912 | dh2 13 4 10 | -8.40 -58.72 1
50 | Q110a ap: 93.6 | 816 | 90.6 | -17.32 -43.05
51 Q82 | 20.534382 105.9 ghy 20 11 17| -7.78 -50.78
52 | Q82a ap: 33.39 | 23.74 | 3036 | -5.29 -41.53
53 Q83 | 20.537905 | 105.9082 ah: 10.2 25| 7.09| -6.14 -37.77 3.01
54 | Q83a ghy 17.81 | 856 | 14.68 | -4.49 -37.61
55 | Q83b ap: 55.17 | 41.92 | 52.07 | -8.36 -63.15
56 Q84 | 20.547517 | 105.9121 gh; 11.7 | 254 8.6 | -6.31 -41.24
57 | Q84a ghs 27| 178 24 | -7.02 -48.03
58 | Q84b ap: 56.4 45| 5312 | -6.10 -38.68
59 Q85 20.55377 | 105.9355 ghz 11.7 25 8.6 | -452 -22.64
60 | Q85a ghs 27 | 17.7| 238| -457 -30.47
61 | Q85b ap: 68.9 | 57.09 | 65.19 | -12.04 -57.73
6 085 20.560552 ahy
1 105.9731 18 6 12| -6.69 -48.05
63 | Q86a ap: 66 54 60 | -8.10 -49.16
64 Q87 20.59218 | 106.0092 gh: 11.7 25 81| -7.70 -51.56
65 | Q87a ghz 344 | 238| 309| -5.94 -38.80
66 | Q87b ap: 754 | 632 | 723| -6.60 -44.79
67 Q88 20.62185 | 106.0188 ghz 14.7 56 | 11.7| -8.93 -59.59
68 | Q88a gh: 29| 197| 259| -3.32 -30.01
69 | Q88b ap: 734 | 61.2| 703| -7.65 -46.44
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i " Tang C}ileu Ong loc Dong vi ben Triti
Ky Toa do sau (%o vs.
STT chita | (m) (TU)
hiéu | giéng, VSMOW)
Vido | Kinhdd e m Tu | dén | 30 5°H °H
70 | Q%" ahz
M3 | 20.633133 | 106.0266 14 6| 11.83
71 Q89 20.67387 | 105.9656 | ghz 14 56| 11.6| -7.84 -46.63 3
72 Q64 | 21.066737 | 105.8352 | gh 20 11 17 | -7.04 -36.93
73 | Q64a ap: 58 44 53 | -6.47 -43.39
74 | Q175 | 20.776473 105.916 gh; 14 5 11| -6.43 -33.86
75 | Q175a ap: 64 53 61
76 | Q177 | 20.745494 | 105.8668 ghy 26 17 23| -4.62 -32.42
77 | Q177a ap: 63 52 60 | -7.44 -40.75
78 | Q66b 20.9229 | 105.8592 | ah: 99| 765| 938| -833 -56.61
79 Q66 | 20.926691 | 105.8489 | gh: 20.7 87| 17.7| -5.44 -30.13 | 227
80 | Q65b | 20959171 | 105.8491 | gp: 60 49 57 | -8.31 -50.06
81 | Q63a | 21.038288 | 105.7816 ap: 39| 278 36| -6.67 -37.34
82 Q32 | 21.073342 | 105.8741 gh; 19 11 17| -8.18 -57.62
83 | Q34a | 21.116413 | 105.8957 | QP2 25| 161 | 242 | -6.94 -48.91
84 Q35 | 21.145336 | 105.9213 ap2 15 6 12| -5.61 -38.36
85 | Q35a ap: 40 31 37| -5.92 -42.21
86 Q33 | 21.098115 | 105.8868 gh; 15| 6.06 | 12.06 | -9.02 -60.82 1.04
87 | Q33a ap: 50 | 36.36 | 46.36 | -9.50 -75.08
88 Q36 | 21.168058 | 105.9296 | Qp: 44 35 41| -6.05 -41.03
89 Q37 | 21.198408 | 105955 | QP2 15 6 12| -6.85 -44.51
90 | Q37a ap: 36 27 33| -6.19 -42.39
91 Q38 | 21.223053 105.971 ahy 22 14 20 | -6.89 -47.36
92 Q50 | 21.092632 | 106.0827 ap: 48 | 322 | 454 | -6.47 -42.72
93 | Q115 | 21.061892 | 106.0878 | gh. 19 5 16 | -5.99 -38.23 | 1.85
94 | Ql16a | 21.040643 | 106.0893 | Qp: 71 45 68 | -7.53 -51.91
95 | Q120 | 21.018996 | 105936 | gh 1278 | 3.03| 9.75| -6.40 -42.13
96 | Q120a ap2 2418 | 1515 | 2115 | -7.19 -48.69
97 | Q120b ap: 46.15 | 33.33 | 43.48
98 | Q193a | 20.817555 | 105.9845 ap: 78 65 73
99 | Q128 | 20.641778 106.039 ghz 21 13 19| -6.61 -43.28
100 | Q129 | 20.665834 106.05 ahy 15 5.6 11| -4.15 -28.17
101 | Q129a ap2 31 21 27| 552 -36.39
102 | Q129b ap: 82 69 79
103 | Q130 | 20.699836 | 106.1169 | gh: 15 3 9| -520 -35.21
104 | Q130a ap2 40 28 34| -6.32 -40.83
105 | Q130b ap: 77 65 71| -7.76 -52.57
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i R Tang C}ileu Ong loc Dong vibén Triti
Ky Toa do ] sau (%o vs.
STT chira ) (m) (TU)
hi¢u . | giéng, VSMOW)
Vido | Kinhdd e m Tu | dén | 30 5°H °H
106 | Q159 | 20.652884 | 106.4224 | gh; 10 2.5 8.5 2.54
107 | Q159a ghs 445 | 325| 415| -712 -46.92
108 | Q159b ap: 1095 | 975 | 1065 | -7.78 -52.95
109 | Q158 | 20.594703 | 106.508 | gh: 10 2.6 6.7 | -5.89 -41.66 | 2.62
110 | Q158a ap: 98| 813| 955| -7.68 -51.52
111 | Q156 | 20.08083 | 106.6015 | gh: 15 3 9| -16.97 -49.30
112 | Q156a ap: 96 84 20
113 | Q155 | 20.558489 | 106.5698 gh, 13 4 10| -7.26 -48.09
114 | Q143 21.0255 | 106.5642 ghy 9 2 6| -6.52 -44.95
115 | Q164 | 20.826388 | 106.6558 | gh: 15 6 12 | -36.89 -84.66 | 2.46
116 | Ql64a ap: 45 32 42 | -21.52 -50.18
117 | Q167 | 20.862641 | 106.5916 | gh: 11.6 2.6 86| -5.62 -37.90
118 | Q167a ap: 628 | 51.8| 59.8| -853 -57.37
119 | Q168 | 20.879868 | 106.5601 qhy 11.4 2.4 84| -8.78 -38.73
120 | Q144 | 20.973432 | 106.4886 gh; 15.27 56 | 11.6| -5.96 -39.28
121 | Q145 | 20.90068 106.394 | ghy 12 3 9| -21.78 -71.01 0.98
122 | Q145a 787 | 657 | 757| -7.22 -48.91
123 | Q146 | 20.894291 | 106.3764 | gh: 14.6 55| 11.6 | -4.91 -39.30
124 | Q131 | 20.788337 | 106.2396 ghz 11.4 3.6 96| -5.05 -33.48
125 | Q131a ap2 49 40 46 | -14.82 -60.05
126 | Q131b ap: 89 72 86 | -7.48 -45.59
127 | Q148 | 20.880081 | 106.3583 gh: 367 | 287| 327 | -4.46 -37.32
128 | Q148a ap: 846 | 716| 81.6| -6.90 -53.40
129 | Q147 | 20.891043 | 106.3741 ghz 14.6 56 | 11.6| -8.18 -56.42 1.75
130 | Q127 | 20.892889 | 106.0974 | gh 19 10 16 | -4.06 -32.18
131 | Q127a ap: 68 56 65 | -8.04 -54.94
132 | Q119 | 20.977421 | 105.9949 | gh 18 6 12 | -4.56 -42.35
133 | Q119a ap2 44 32 38| -7.91 -64.22
134 | Q119 ap: 76 64 70 | -5.98 -47.76
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PHU LUC 7. BANG HOI Y KIEN CHUYEN GIA
7.1 MAu bang héi

M3 sé phiéu:

PHIEU THAM VAN Y KIEN CHUYEN GIA
Phuc vu dédnh gid cdc yéu té anh hwéng dén lwong bé cap tir nwde mwa cho nwéc dwdi
dat c&c tram tich Dé tir viing Pong bang séng Haong
Xin Ong\Ba cho biét nhitng thdng tin sau day
PHAN 1: THONG TIN CHUNG
Ho va tén chuyén gia:
Trinh d6 chuyén mon (GS, PGS, TS, ThS):
Co quan cong tac:
S6 dién thoai: Email:
PHAN 2: NQI DUNG XIN THAM VAN
A. Gio6i thi¢u phwong phap AHP
Mot hé thong tiéu chi danh gia kha nang bo cap tir nwéc mua cho nude dudi dat cac tram
tich Pé tor Pong bang sdng Hong duoc xay dung bang cach sir dung phuong phap AHP
(Thomas L. Saaty, 1980). Mic d6 anh huong cua cac yéu té duoc cho diém tir 1 dén 10,
diém sb cao hon cho thay yéu té d6 anh hudng dén b cap tir nude mua cho nude dudi dat
cao hon cac yéu té c6 diém s thap hon.
Cac khu vuc bo cap tir nude mua cho nude dudi dat duge xac dinh dya trén chi s6 tiém nang
bd cap nudc dudi dat (GRI) theo cong thic duoc dé xuat boi Malczewski (1999). Chi s6 nay
duoc tinh toan tir viéc phan tich tich hop tat ca cac yéu té anh hudng dén bd cap tir nuéc
mua cho nudc dudi dat
GRI = RF,RF, + LG, LG, + GG,,GG, + SG,,SG, + DS,,DS, + LC,,LC, + SC,,SC,
+ GL,,GL,
Trong d6 GRI 14 chi s6 tiém ning bd cap tir nudc mua cho nudce dudi dat. RF 1a chi s6 lugng
mua, LG 1a chi s6 tram tich D¢ t va da gbc, GG la chi s6 dia mao, SG la chi s6 do dbc dia
hinh, DS 1 chi s6 mat do séng sudi, LC 1a chi s6 16p phu/sir dung dat, SC 1a chi s6 loai dat
va GL 4 chi s6 muc nuée dudi dat . Cac chi sé phu ‘w’ dé cap dén thir hang anh huang cua
ting 16p dix liéu dén sy bd cap va ‘r’ 1a xép hang cua céc 16p gid tri trong mdi 16p dir licu
B. Panh gia diém sb
Phiéu nay duoc xay dung véi muc dich tham van y kién céc chuyén gia caa Viét Nam nham
tinh toan trong sé cho cac yéu té anh huong dén kha ning bo cap tir nuéc mua cho nudc
dudi dat cac tram tich Dé tir Bong bang séng Hong bao gdm xép thir hang cho ting nhan t6
va thang diém cho tirng chi s6. Vi vay kinh mong chuyén gia cho y kién danh gia cu thé nhu
sau:
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1. Panh gia diém sé cho tirng yéu té

Xin vui 10ng danh gia cac yéu té anh huong dén kha ning bd cap tir nuéc mua cho nudc
dudi dat ving ddng bang séng Hong theo thang diém tir 1 (it anh huong nhat) dén 10 (nhiéu

anh huong nhat):

iy o L Piém danh
STT Yéu to Ky hiéu MO ta .,
gia
1 | Luong mua RF Mua trung binh ndm cua khu vuc
Tram tich Dé t&r va . ‘ .
2 o LG Loai dat da tram tich va da goc
da goc
3 | biamao GG Dia hinh cao, thap, chia cat nhiéu, it
4 | Po doc SG | Do doc dia hinh
Mat do séng sudi DS Chiéu dai séng trén 1km?
St dung dat, 16 . L
6 o 8 g LC Loai hinh st dung dat va 16p phu
phu
Loai dat sC Kiéu dat, thanh phan dat
Muc nuéc dudi dat GL | Do sdu muc nudc dudi dat tir mat dat

2. Panh gia thang diém cho tirng chi sé cha tirng yéu té
Xin vui long danh gia cac chi s6 cua ting yéu té anh huong dén kha ning bo cap tir nuée

mua cho nuée dudi dat ving ddng bang séng Hong theo thang diém tir 1 (it anh hudng nhat)
dén 10 (nhiéu anh huéng nhat):
2.1 Panh gia thang diém cho yéu t6 Luong mua RF

> 1950 -|> 1500 -

Lwong mwa (mm/nam) > 2400 < 1500
2400 1950

Piém danh gia

Y kién khéc (néu co)
2.2 Panh gia thang diém cho yéu t6 Tram tich Dé t va da géc_LG
N R R . Sét bot, | Sét bot, | Sét, cat | o
Tram tich D¢ tir va da goc | Cat san ) o A Sétbot | Ba goc
cat cat bot bot

Piém danh gia

Y kién khéc (néu co)

2.3 Panh gia thang diém cho yéu t6 Dia mao_GG

Dia mao

Dong bang

Dia hinh trung binh

bia hinh cao

Dia hinh rat cao

Piém danh gia

Y kién khéc (néu co)
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2.4 Panh gia thang diém cho yéu t6 Do déc_SG

Do doc dia hinh (%) 0-5 5-9 9-15 15-30 | >30
Piém danh gia
Y kién khac (néu cd)
2.5 Danh gia thang diém cho yéu tb Mat d6 song subi_DS
Mat dd song sudi (km/km?) | <0,25 0,25-5 05-0,75 |0,75-1,0 [>1,0
Diém danh gia
Y kién khac (néu cd)
2.6 Danh gia thang diém cho yéu t6 Sir dung dat, 16p phu _LS
p Thuy ) Cay . Pat ngap | Pat o
Str dung dat, 16p phu Lua N Rurng . . Do thi
vuce trong nuoc trong
Piém danh gia
Y kién khac (néu cd)
2.7 Panh gia thang diém cho yéu t6 Loai dat_SC
. , Pat xam, | Dat phu sa | Sét phi | Pat xdam | _, | o
Loai dat Cat o o i . bat sét | ba goc
nau do phi nhiéu nhiéu bac mau
Piém danh gia
Y kién khac (néu cd)
2.8 Panh gia thang diém cho yéu t6 Muc nudc dudi dat GL
Muc nuée dwéi dat (m) >10 75-10 |5-75 |35 <3

Piém danh gia

Y kién khac (néu cd)

Ngudi dwogc tham van




7.2 Danh sach chuyén gia
Bang 1. Danh sach chuyén gia xin tham van
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A A Hoc ham A oA - . A 1A
TT Ho va tén chuyén gia hoc vi Chuyén mén Pon vi cong tac Lién hé
oc vl
. o Khoa Tai nguyén nudc, Dai hoc
1 Truong Thi Van | Anh TS bia tin hoc thiy van ttvanh@hunre.edu.vn
TNMTHN
2 | Poan Vin Céanh PGS Dia chat thiy vin | Hoi Dia chat Thuy vin Viét Nam doanvancanh@gmail.com
3 Khoa Thuy van va Tai nguyén
3 | Trin Kim Chau PGS Thay vin Sy vanva taingny kimchau_hwru@tlu.edu.vn
nuée, Pai hoc Thuay Loi
. o \ Khoa K§ thuat Ha tang va Moi .
4 | Pham Van Doanh TS K¥ thuat Ha tang . L = , doanhhkt@gmail.com
truong do thi, Pai hoc Kién Truc
5 . o Trung tim Quy hoach va diéu tra
5 | Nguyén Duy Diing ThS bia chat thiy van = N . .. 989277073
Tai nguyén nude Quoc gia
o . o Trung tdm cong ngh¢ va dit liéu
6 | Than Van bon TS bia chat thiy van N A . 976632126
Tai nguyén nudc
x R L Trung tdm Quy hoach va diéu tra
7 | Nguyen Ngoc Ha TS Thuy van ‘, N . .. 989668386
Tai nguyén nudc Quoc gia
N x Trung tam vién tham va Geomatic, ) )
8 | Pham Thanh Hai TS Vién tham g pham.th.hai@gmail.com
Vién Dia chat
. 5 o Trung tdm Quy hoach va diéu tra
9 | Hoang Van Hoan TS Dia chat thuy van . N ] L. 983653229
Tai nguyén nudc Quoc gia
10 | Db Tién Hung TS Dja chat thiy vin | Hoi Dia chat Thuy vin Viét Nam
.A A o \ Khoa K¥ thuat Ha tang va Moi
11 | Nghiém Véan Khanh PGS K¥ thuat Ha tang . o y . 904587103
truong d6 thi, Pai hoc Kién Truc
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Hoc ham n R
TT Ho va tén chuyén gia hoe vi Chuyén mén Pon vi cong tac Lién hé
oc vl
o Khoa Tai nguyén nudc, Pai hoc
12 | Thi Van Lé Khoa ThS.NCS Vién tham suy o tvlkhoa@hunre.edu.vn
TNMTHN
N . . o Khoa Tai nguyén nudc, Dai hoc
13 | Tran Thanh Lé TS Dia chat thuy van ttle@hunre.edu.vn
TNMTHN
N . R Khoa Dia chat, Dai hoc M6 - Dija
14 | Tran VU Long TS bia chat thiy van his tranvulong@humg.edu.vn
cha
15 | Tran Thi Hong | Minh TS Dia chat Khoa Pia chat, Pai hoc TNMTHN tthminh@hunre.edu.vn
. . o Khoa Tai nguyén nudc, Pai hoc
16 | Pham Quy Nhan PGS bia chat thiy van pgnhan@hunre.edu.vn
TNMTHN
. 3 N Trung tdm Quy hoach va diéu tra
17 | bao Manh Pha ThS Mbi truong . N . .. 982558922
Tai nguyén nude Quoc gia
5 . Trung tim Quy hoach va diéu tra .
18 | Pham Ba Quyén ThS Dia chat thiy van ‘?_ Q Y ; L. phambaquyenmdc@gmail.com
Tai nguyén nude Quoc gia
x ) Vién Dia chét, Vién Han 1am khoa .
19 | Pham Quang Son TS.NCVCC Vien tham o e quangsonpham2010@gmail.com
hoc va cong nghé Viét Nam
x . o Cong ty c6 phan tu van, dich vu
20 | bo Hung Son ThS Dia chat thuy van . U 982783266
TNN va BDKH mién Bac
_‘ o Vién Dia chét, Vién Han 1am khoa _ _
21 | Pham Van Tién TS Dia chat o e phamtiengtvt@gmail.com
hoc va cong nghé Viét Nam
\ Khoa Tai nguyén nudc, Pai hoc .
22 | Tran Van Tinh TS Thuy van suy o tvtinh@hunre.edu.vn
TNMTHN
X ez N T Lién doan Quy hoach va Diéu tra . .
23 | Nguyen Tién Tung ThS bia chat thiy van nguyentientung1974@gmail.com

Tai nguyén nudc mién Nam
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o Hoc ham o o L
TT Ho va tén chuyén gia hoc Vi Chuyén mén Pon vi cong tac Lién h¢
oc vl
. . Trung tam Quy hoach va diéu tra
24 | Tong Ngoc Thanh TS Dia chat thuy van g Q Y ; L. tngocthanh@monre.gov.vn
Tai nguyén nudc Quoc gia
25 | Phi Truong Thanh PGS Dia chat Khoa Dia chat, Dai hoc TNMTHN ptthanh@hunre.edu.vn
x . , o Khoa Pia chat, Pai hoc Mo - Dia
26 | Nguyen Bach Thao TS Dia chat thuy van his nguyenbacthao@humg.edu.vn
cha
) . . Lo Khoa Tai nguyén nudc, Dai hoc
27 | TaThi Thoang TS bia chat thiy van 364385189
TNMTHN
n L . o Trung tdm Quy hoach va diéu tra
28 | HO Van Thuy ThS Dia chat thiy van ~ N . L. 978900057
Tai nguyén nudc Quoc gia
N . L Khoa Khi tugng Thuy van, Dai
29 | Lé Thi Thuong TS Thuy van Itthuong@hunre.edu.vn
hoc TNMTHN
. N o Trung tdm Quy hoach va diéu tra i
30 | bang Tran Trung TS Dia chat thiy van dtrung@gmail.com

Tai nguyén nudc Qudc gia




7.3 Tong hep diém chuyén gia

186

Bang 2. Biém cua céac yéu td6 anh hudng cho boi chuyén gia

Tram

: ] Mat
Luong Su Loai tlf:h, Muc | Dia | B0 | d0

TT Ho va tén chuyén gia dung . | bett . .
mua . dat NDD | mao | doc | sOng
dat va da .
B suol1

goc

1 | Truong Thi Van | Anh 90 | 85|80 | 65 | 60 | 30 [20]| 1,0
2 | Poan Vin Canh 100 | 80 [ 80 | 70 | 7,0 | 40 |30 1,0
3 | Tran Kim Chau 90 [ 80 | 70 | 65 | 60 | 40 20| 10
4 | Pham Vin Doanh 80 |70 | 70 | 20 | 70 |50 |50 7,0
5 | Nguyén Duy Diing 100 | 80 | 75 | 75 60 | 3,0 [20] 20
6 | Than Vian Pon 90 | 80| 70 | 70 | 50 | 30 [30] 20
7 | Nguyén Ngoc Ha 90 | 80| 70 | 70 | 60 | 20 [20] 10
8 | Pham Thanh Hai 60 | 50 | 40 | 10 | 10 [100[ 70| 40
9 | Hoang Vin Hoan 90 [ 80 | 70 | 70 | 70 |30 |20 1,0
10 | B6 Tién Hung 95 | 90 | 80 | 80 | 50 |30 20| 10
11 | Nghiém Van Khanh | 100 | 85 | 80 | 80 | 60 | 40 |30 1,0
12 | Thi Van Lé Khoa 100 | 90 [ 80 | 75 | 60 | 30 [20] 20
13 | Tran Thanh Lé 90 | 85|80 | 60 | 75 | 60 [50] 30
14 | Tran Vi Long 100 | 90 | 75 | 70 | 7,0 | 30 [ 20| 20
15 | Tran Thi Hong Minh 95 | 90|80 | 70 | 60 | 20|10 1,0
16 | Pham Quy Nhan 10,0 | 90 | 80 | 70 | 60 | 40 [ 30| 20
17 | Pao Manh Phi 100 | 90 | 80 | 65 | 50 | 30 [30] 1,0
18 | Pham Ba Quyén | 10,0 | 95 | 85 | 70 | 7,0 | 30 [ 30| 20
19 | Pham Quang Son 80 | 80 |30 | 25 | 45 | 45 [ 45| 35
20 | P4 Hung Son 10,0 | 90 | 85 | 75 | 7,0 |30 |20 1,0
21 | Pham Vin Tién 60 | 50 100 | 30 | 40 |90 80| 7,0
22 | Tran Vin Tinh 100 | 70 | 70 | 70 | 60 |30 |20 1,0
23 | Nguyén Tién Tung 100 | 90 | 75 | 70 | 60 [ 30 [20] 1,0
24 | Tong Ngoc Thanh 100 | 90 | 80 | 70 | 60 | 40 [30] 20
25 | Phi Truong Thanh 100 | 80 | 75 | 70 | 60 | 40 [30] 1,0
26 | Nguyén Bach Thao 90 [ 70 | 70 | 60 | 90 |50 |30/ 50
27 | TaThi Thoang 9.5 8,0 8,0 7,0 6,0 50 | 40| 1,0
28 | H6 Vian Thuy 90 [ 80 | 70 | 70 | 60 |60 |30 20
29 | Lé Thi Thuong | 10,0 | 80 | 70 | 60 | 50 | 40 [30] 1,0
30 | Ping Tran Trung 100 | 50 | 80 | 70 | 70 | 70 | 6,0 | 4,0
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Béang 3. Di€m cua cac déc tinh cua y€u to lugng mua

TT Ho va tén chuyén gia > 2400 > 1950~ > 1500~ <1500
) (mm) | 2400 (mm) | 1950 (mm) | (mm)
1 | Truong Thi Van | Anh 8,0 6,5 5,5 45
2 | Poan Vin Cénh 9,0 7,0 5,0 3,0
3 | Tran Kim Chau 9,0 6,0 5,0 4,0
4 | Pham Van Doanh 9,0 8,0 7,0 6,0
5 Nguyén Duy Diing 8,0 7,0 6,0 5,0
6 | Than Vin Pon 9,0 8,0 7,0 6,0
7 | Nguyén Ngoc Ha 9,0 7,0 7,0 40
8 | Pham Thanh Hai 10,0 7,0 6,0 1,0
9 | Hoang Vian Hoan 9,0 7,0 7,0 5,0
10 | P& Tién Hung 10,0 7,0 4,0 2,0
11 | Nghiém Van Khanh 8,0 7,0 5,0 4,0
12 | Thi Vin Lé Khoa 9,0 7,0 5,0 3,0
13 | Tran Thanh Lé 10,0 8,0 7,0 6,0
14 | Tran Vi Long 8,0 7,0 6,0 5,0
15 | Tran Thi Hong Minh 9,5 7,0 6,5 4,0
16 | Pham Quy Nhan 10,0 8,0 6,0 4,0
17 | Pao Manh Phi 9,0 7,0 4,0 2,0
18 | Pham Ba Quyén 8,0 6,0 4,0 2,0
19 | Pham Quang Son 9,0 7,0 5,0 3,0
20 | Bo Hung Son 9,0 8,0 7,0 3,0
21 | Pham Vian Tién 10,0 8,0 6,0 4.0
22 | Tran Vin Tinh 9,0 6,0 5,0 3,0
23 | Nguyén Tién Tung 8,0 6,0 6,0 4,0
24 | Tong Ngoc Thanh 10,0 8,0 6,0 4,0
25 | Phi Truong Thanh 9,0 8,0 7,0 6,0
26 | Nguyén Bach Thao 10,0 9,0 8,0 7,0
27 | TaThi Thoang 8,0 6,0 4.0 2,0
28 | Ho Vian Thity 9,0 7,0 6,0 5,0
29 | Lé Thi Thuong | 9,0 7,0 5,0 3,0
30 | Pang Tran Trung 10,0 9,0 6,0 4,0
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Bang 4. Piém cua cac dic tinh cua yéu tb st dung dat - 16p phu

_ Thay | ., | Cay bat bit | Pod

TT Ho va tén chuyén gia Lda N Rirng | ngap B .

vue trong | trong | thi

nwoc

1 | Truong Thi Van | Anh 8 7 6 5 4 3 2
2 | Poan Van Canh 9 7 6 7 7 5 2
3 | Tran Kim Chau 7 7 6 6 5 4 3
4 | Pham Vin Doanh 8 7 6 6 8 5 4
5 | Nguyén Duy Diing 8 6,5 5 6,5 4 5 2
6 | Than Vin Pon 8 7 5 6 5 5 3
7 | Nguyén Ngoc Ha 7 6,5 6 5,5 4 5 3
8 | Pham Thanh Hai 1 8 10 5 2 4 2
9 | Hoang Van Hoan 7 6,5 6 6 5 4 2
10 | B Tién Hung 9 7 6 6 5 5 2
11 | Nghiém Van Khanh 7 7 5 7 4 3 2
12 | Thi Van Lé Khoa 6 7 6 7 5 4 4
13 | Tran Thanh Lé 4 5 7 8 2 6 1
14 | Tran Vil Long 8 7 6 5,5 45 4 3
15 | Tran Thi Hong | Minh 8 6 4 6 5 4 3
16 | Pham Quy Nhan 9 8 7 7 6 5 3
17 | Pao Manh Phi 10 | 85 6 7 5 3 1
18 | Pham B4 Quyén 7 6 5 5 4 3
19 | Pham Quang Son 7 6 5 4 3 1
20 | b6 Hung Son 9 7 6 6 5 5 3
21 | Pham Vin Tién 10 8 7 6 5 3 1
22 | Tran Vin Tinh 7 7 6 6 5 4
23 | Nguyén Tién Tung 7 6 7 6 4 3
24 | Tong Ngoc Thanh 10 8 6 5 5 3 2
25 | Phi Truong Thanh 8 7 6 5 4 3 1
26 | Nguyén Bach Thao 10 8 6 7 9 8 3
27 | Ta Thi Thoéng 7 5 5 4 3 3
28 | Ho Vian Thity 8 7 6 5 4 2
29 | Lé Thi Thuong 7 7 5 5 3 2
30 | Pang Tran Trung 10 8 8 7 8 5 5
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Bang 5. Biém cua céac dac tinh cua yéu to loai dat

Pit

pat | pho ) Piat
. Sét i P ]
TT Ho va tén chuyén gia Cat xaﬁm, Sa’\ phi xam D,at D'a
nau | phu . bac | sét | goc

do | saphi nhieu mau

nhiéu

1 | Truong Thi Van | Anh 95 | 6,5 6,0 55 50 | 45 | 4,0
2 | Poan Van Canh 10,0 | 7,0 6,0 5,0 40 | 3,0 | 20
3 | Tran Kim Chau 90 | 70 | 7,0 45 | 40 | 3,020
4 | Pham Van Doanh 80 | 7,0 7,0 6,0 6,0 | 50 | 40
5 Nguyén Duy Diing 8,0 6,5 6,0 5,0 50 | 40 | 3,0
6 | Than Vian Doén 90 | 75 7,0 5,0 40 | 30| 20
7 | Nguyén Ngoc Ha 8,0 6,0 5,0 4,0 30 | 20| 1,0
8 | Pham Thanh Hai 10,0 | 6,0 8,0 4,0 50 | 20|10
9 | Hoang Vian Hoan 8,5 6,5 6,0 55 45 | 40 | 2,0
10 | B4 Tién Hung 80 | 7,0 7,0 5,0 40 | 30| 20
11 | Nghiém Van Khanh 90 | 7,0 7,0 5,0 50 | 40 | 3,0
12 | Thi Van Lé Khoa 90 | 75 55 4,0 35 |301|20
13 | Tran Thanh Lé 90 | 40 | 3,0 1,0 | 20 | 1,0 | 3,0
14 | Tran Vi Long 85 | 75 6,5 40 | 40 | 30|20
15 | Tran Thi Hong | Minh 90 | 7,0 6,5 40 | 40 | 3530
16 | Pham Quy Nhan 10,0 | 8,0 6,0 4,0 30 | 20|20
17 | BDao Manh Pha 80 | 7,0 7,0 4,0 40 | 3,0 | 3,0
18 | Pham B4 Quyén 90 | 7,0 5,0 3,0 30 | 20|20
19 | Pham Quang Son 7,0 6,0 5,0 4.0 30 | 20110
20 | B Hung Son 80 | 7,0 6,0 4,0 30 | 20|10
21 | Pham Vian Tién 10,0 | 9,0 8,0 6,0 50 | 30|10
22 | Tran Vian Tinh 80 | 7,0 7,0 5,0 40 | 30| 20
23 | Nguyén Tién Tung 8,0 | 8,0 7,0 5,0 30 | 20|20
24 | Téng Ngoc Thanh 9,0 | 8,0 7,0 6,0 40 | 30| 20
25 | Phi Truong Thanh 90 | 7,0 6,0 5,0 40 | 3,0 | 20
26 | Nguyén Bach Thao 10,0 | 9,0 8,0 6,0 50 | 30|10
27 | Ta Thi Thoang | 10,0 | 8,0 6,0 5,0 40 | 30| 20
28 | HO Van Thuy 95 | 9,0 7,0 5,0 40 | 30| 20
29 | Lé Thi Thuong | 90 | 7,0 7,0 5,0 40 | 30| 1,0
30 | Pang Tran Trung 80 | 6,0 5,0 4,0 30 | 20|20
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| Sét |
cat | > | pot | > | set | pa
TT Ho va tén chuyén gia bot, |  |cat | B
san ct cat bt bot | goc
bot |
1 | Truong Thi Van | Anh 8 7 6 5 2 4
2 | Poan Vin Cénh 0| 8 |6 |4 2|1
3 | Tran Kim Chau 9 | 8 | 7|6 |23
4 | Pham Vin Doanh 8 | 7|6 |5 |5/ 4
5 | Nguyén Duy Diing 9 8 | 8|5 |11
6 | Than Vin Pon 9 | 7 ]6|5]1]2
7 | Nguyén Ngoc Ha 9 9 6 6 2 2
8 | Pham Thanh Hai 0| 8 |6 |4 |21
9 | Hoang Van Hoan 9 8 6 5 1 1
10 | B4 Tién Hing 9 7 16|53 |1
11 | Nghiém Véan Khanh 8 7 6 4 2 2
12 | Thi Van Lé Khoa 9 8 7 6 1 3
13 | Tran Thanh Lé 10| 5|4 |3 |1] 4
14 | Tran Vii Long 9 8 | 6 |6 |22
15 | Tran Thi Hong Minh 85(75|65[55| 3 | 1
16 | Pham Quy Nhan 9 8 6 5 2 1
17 | Bao Manh Phi 8 8 6 6 2 2
18 | Pham Ba Quyén 10 8 6 6 1 3
19 | Pham Quang Son 6 3 2,5 2 15 1
20 | Bb Hung Son 85| 8 | 7|6 | 1|3
21 | Pham Vin Tién 08 |7 |5 ] 4] 2
22 | Tran Vian Tinh 9 | 75(65|55] 1 | 1
23 | Nguyén Tién Tung 8 8 | 6|5 |21
24 | Tong Ngoc Thanh 8 8 | 6 | 42| 2
25 | Phi Trudng Thanh 9 | 8 | 7|6 |42
26 | Nguyén Bach Thao 10 9 8 7 5 3
27 | Ta Thi Thoang 7 6 5 4 3
28 | Ho Van Thuy 75| 6 | 4| 3] 3
29 | Lé Thi Thuong 7 5 3 2 1
30 | Ping Tran Trung 10 8 6 4 2 1
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Béang 7. Biém cua cac chi s6 cua muc nude dudi dat

>5- [>75-
TT Ho va tén chuyén gia P0-3123-50 2g | o | T

(m) | (m) (m)

(m) | (m)

1 | Truong Thi Van Anh 9,0 8,0 3,0 1,0 2,0
2 | Poan Vian Cénh 100 | 8,0 6,0 4,0 2,0
3 | Tran Kim Chau 9,0 8,0 7,0 5,0 2,0
4 | Pham Van Doanh 100 | 9,0 6,0 4,0 2,0
5 NguyénDuy Diing 4.0 5,0 6,0 7,0 8,0
6 | Than Van Poén 9,0 8,0 7,0 4,0 2,0
7 | Nguyén Ngoc Ha 10,0 9,0 7,0 40 2,0
8 | Pham Thanh Hai 1,0 4.0 6,0 8,0 10,0
9 | Hoang Van Hoan 9,0 8,0 5,0 3,0 1,0
10 | b3 Tién Huing 100 | 8,0 6,0 4,0 2,0
11 | Nghiém Van Khanh 100 | 9,0 7,0 4,0 1,0
12 | Thi Van Lé Khoa 9,0 8,0 6,0 4,0 2,0
13 | Tran Thanh Lé 10,0 8,0 6,0 4,0 2,0
14 | Tran Vi Long 9,0 7,0 5,0 3,0 1,0
15 | Tran Thi Hong Minh 9,0 8,0 7,0 3,0 1,0
16 | Pham Quy Nhan 100 | 8,0 6,0 4,0 2,0
17 | Pao Manh Ph( 100 | 8,0 6,0 4,0 2,0
18 | Pham B4 Quyén 9,0 7,0 5,0 4,0 2,0
19 | Pham Quang Son 2,0 3,5 45 6,0 8,0
20 | B Hung Son 9,0 8,0 5,0 4,0 1,0
21 | Pham Van Tién 100 | 8,0 6,0 4,0 2,0
22 | Tran Van Tinh 9,5 9,0 7,0 4,0 2,0
23 | Nguyén Tién Tung 9,0 8,0 6,0 4,0 2,0
24 TéngNch Thanh 10,0 8,0 6,0 4.0 2,0
25 | Phi Truong Thanh 100 | 8,0 6,0 4,0 2,0
26 Nguyén Bach Thao 10,0 9,0 7,0 5,0 2,0
27 | Ta Thi Thoang | 9,0 8,0 7,0 5,0 3,0
28 | Ho Van Thuy 9,5 8,0 6,0 4,0 2,0
29 | Lé Thi Thuong | 9,0 7,0 5,0 3,0 2,0
30 | Ping Tran Trung 10,0 8,0 6,0 4,0 2,0




Béang 8. Biém cua cac chi so cua dia hinh
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N Dia Dia Dia
. Dong . . .

TT Ho va tén chuyén gia biing hinh hinh hinh

t.binh | caovira | cao
1 | Truong Thi Van | Anh 9 7 4 2
2 | boan Van Céanh 8 6 4 1
3 | Tran Kim Chau 9 6 3 1
4 Pham Vian Doanh 8 7 6 5

5 Nguyén Duy Diing 8 6 3 15
6 Than Van bon 8 7 3 1
7 | Nguyén Ngoc Ha 8 5 3 1
8 Pham Thanh Hai 10 7 4 4
9 Hoang Van Hoan 8 7 3 1
10 | Db Tién Hung 8 7 3 1
11 | Nghiém Van Khanh 8 5 3 1
12 | Thi Van Lé Khoa 8 5 3 1
13 | Tran Thanh Lé 8 7 3 1
14 | Tran Vi Long 10 8 3 1
15 | Tran Thi Hong | Minh 9 8 3 2
16 | Pham Quy Nhén 10 8 3 1
17 | Pao Manh Pha 9 6 3 1
18 | Pham Ba Quyén 9 8 3 1
19 | Pham Quang Son 8 5 3 1
20 | Pd Hung Son 7 5 3 1
21 | Pham Vin Tién 3 5 7 9
22 | Tran Vin Tinh 9 7 3 1
23 | Nguyén Tién Tung 8 7 3 2
24 | Tong Ngoc Thanh 9 7 3 1
25 | Phi Truong Thanh 9 7 3 1
26 | Nguyén Bach Thao 10 8 6 5
27 | TaThi Thoang 10 7 4 1
28 | Ho Van Thity 9 7 4 1
29 | Lé Thi Thuong 7 5 3
30 | Pang Tran Trung 10 8 6 4
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Béang 9. Bi€ém cua céc chi so ciia d doc

L o 0001 ¢ 9 159-15/>15-30] >30

TT Ho va tén chuyén gia 5.00
(%) | (%) | (%) | (%)

(%)
1 [Truong Thi Van Anh 9,5 7,0 7,0 5,0 3,0
2 [Poan Vin Canh 10,0 8,0 6,0 4,0 2,0
3 [Tran Kim Chau 9,0 7,0 6,0 4,0 2,0
4 |Pham Vin Doanh 8,0 7,0 6,0 5,0 4,0
5 |Nguyén Duy Diing 9,0 7,0 8,0 4,0 1,0
6 [Than Vin Pon 10,0 8,0 6,0 4,0 2,0
7 INguyén Ngoc Ha 9,0 8,0 6,0 2,0 2,0
8 |Pham Thanh Hai 10,0 8,0 6,0 3,0 1,0
9 |Hoang Vian Hoan 9,0 7,0 6,0 4,0 2,0
10 [Pd Tién Hing 10,0 8,0 6,0 4,0 1,0
11 |Nghiém Véan Khanh 9,5 6,5 4,5 3,0 1,0
12 |Thi Vin Lé Khoa 9,0 6,0 5,0 4,0 3,0
13 [Tran Thanh Lé 7,0 5,0 4,0 3,0 2,0
14 [Tran Vii Long 9,0 7,0 6,0 4,0 1,0
15 [Tran Thi Hong Minh 7,0 5,0 4,0 3,0 1,0
16 [Pham Quy Nhan 10,0 8,0 6,0 4,0 2,0
17 [Pao Manh Phi 9,0 7,0 6,0 4,0 1,0
18 |Pham Ba Quyén 9,5 7,0 6,5 4,0 2,0
19 |Pham Quang Son 7,0 5,0 4,0 3,5 1,5
20 Db Hung Son 8,5 6,5 6,5 4,0 2,0
21 |Pham Vin Tién 10,0 8,0 6,0 4,0 2,0
22 [Tran Vin Tinh 7,0 5,0 4,0 3,0 2,0
23 |Nguyén Tién Tung 9,0 7,0 6,0 4,0 2,0
24 [Téng Ngoc Thanh 10,0 9,0 8,0 7,0 5,0
25 [Phi Truong Thanh 9,0 7,0 5,0 3,0 2,0
26 |Nguyén Béch Thao 10,0 9,0 8,0 7,0 5,0
27 [TaThi Thoang 9,0 7,0 7,0 5,0 3,0
28 |Hb Vin Thay 9,0 7,0 6,0 4,0 2,0
29 |L& Thi Thudng 9,0 7,0 5,0 3,0 1,0
30 [Pang Tran Trung 10,0 8,0 6,0 4,0 2,0
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Béang 10. Biém cua cac chi s0 ctia song suodi

>10->0,75-1 >05- | 0.25 - 0,00 -
TT Ho va tén chuyén gia 1,40 1,00 0,75 0.5 (%) 0,25
(%) | (%) | (%) (%)
1 [Truong Thi Van Anh 7 7 6 4 2
2 [Poan Van Canh 8 6 4 3 1
3 [Tran Kim Chau 8 7 5 3 2
4  |Pham Van Doanh 8 7 6 5 4
5 |Nguyén Duy Diing 8 7 5 3 2
6 [Than Vin Pon 8 6,5 6 4 2
7 |Nguyén Ngoc Ha 9 7 7 4 1
8 |Pham Thanh Hai 10 7 5 3 1
9 |Hoang Van Hoan 8 7 5 3 1
10 Db Tién Hlng 9 7 4 4 2
11 |Nghiém Van Khanh 8,5 7 5,5 4 1,5
12 [Thi Van Lé Khoa 7 7 6 3 1
13 [Tran Thanh Lé 6 4 3 2 2
14 [Tran Vi Long 7 7 5 5 3
15 [Tran Thi Hong Minh 7 7 5,5 45 3,5
16 [Pham Quy Nhan 8 7 6 4 2
17 [Pao Manh Phi 7 7 6 4 2
18 |Pham B& Quyén 75 6,5 6 45 2,5
19 [Pham Quang Son 8 5 4 3 1,5
20 (P4 Hung Son 6 6 5 4 2
21 |Pham Vin Tién 10 8 6 3 1
22 [Tran Vian Tinh 8 7 5,5 45 2,5
23 [Nguyén Tién Tung 8,5 7 5 3,5 1,5
24 [Téng Ngoc Thanh 10 8 6 5 3
25 [Phi Truong Thanh 8 6 5 4 1
26 [Nguyén Bach Théao 10 9 8 7 5
27 |TaThi Thoang 8 7 6 5 4
28 |H6 Vin Thuay 7 6 4 2
29 [Lé& Thi Thuodng 7 5 3 1
30 [Pang Tran Trung 10 8 6 4 2




