NGHIEN CUU & TRAO POI

NGHIEN CUU ANH HUONG CUA LUQNG MUA PEN
TAINGUYEN NUOC DUOI PAT TINH THAI BINH

Tran Thi Thanh Thiy
Truong Pai hoc Mo - Bia chét

ién nay van dé Bién doi khi hdu toan cau dang dnh hwéng dén méi truong néi chung va

méi truong nuwdc dwdi ddt néi riéng. Viéc nghién ciru dnh hwong cia heong mwea dén

nede dwdi ddt la co sé dé danh gid vai tro bé cdp cia liwong mwa dén sie hinh thanh triv
lwong va thay doi chat hrong nwée dwdi dat. Tie nam 1960 dén nam 2015, khi hdu c6 suw thay déi theo
thoi gian, nhiét dé tang, hrong boc hoi giam tir nam 1995 tré vé ddy khodng 3 mm/ndm, lwong mua
trung binh nam giam 7,0%. Lwong muwea va myc niede dwdi dat tang chira nwée Holocen c6 quan hé
t1 1¢ thuan voi nhau. Khi lwong mua tang thi myc nuoc duoi dat dang cao tuy co cham va léch pha
50 voi lwong muea tiv 1 dén 2 thang. Nhw vy, nede mua dé c6 vai tro trong sy hinh thanh triv lwvong
cia tang chira nuwde nay. Con doi véi tang chira nuoc Plezstocen moi quan hé giita lwong mira va
mure nwée dwdi dat khéng ré rang do tang chira nwée nam sau, gid tri cuwce tiéu ciia muwe niede dwdi
ddt thay doi khong dong déu véi lwong muwa va tity thude vao khu viee nghién civu. Theo tinh todn,
vdo mita miea, lirong nuwde muwa bo cdp cho tang chira mede Holocen khodng (0,0003 : 0,00032)
m/ng. Con vao miia khé, nwée dudi dat ciia tang chiva nude nay that thodt do béc hoi hodc thodt ra

dong chay mdt tir (0,000068 : 0,000098) m/ng.

Tir khéa: Bién doi khi hdu, liwong mua, tinh Thdi Binh, nuwde ngam.

Mé dau

Thai Binh 1a mot tinh ven bién ndm trong
viing dong bang chau thd séng Hong, duoc bao
boc bai hé thong song, bién khép kin. Piéu nay
d3 c6 anh huong truc tiép dén tai nguyén nude
dudi dét cia tinh, 1am cho ching c6 su bién doi
vé trir lugng va chat lugng nudc. Hién nay bién
d6i khi hau dang gay tac dong khong nho dén
moi truong néi chung va moi truong nudc dudi
dat néi riéng. Bién doi khi hau lam gia ting
lugng mua, lam cho nudc bién xam nhap sau vao
dét lién, man hoa nudc mit, suy giam chét luong
va trlt lugng nude dudi dét... Do do, viéc nghién
ctru anh huéng cua lugng mua dén tai nguyén
nuéde dudi dat dic biét 1a vai tro bd cap cua
chung cho nudc dudi dat 1a co so dé danh gia
nhimg tac dong ctia bién doi khi hau dén su hinh
thanh trit lugng va thay doi chat luong nuéce dudi
d4t cua tinh Théi Binh.

1. Phuong phap nghién ctru

Dé danh gia anh huong cia lugng mua dén
tai nguyén nudc dudi dat cua tinh Thai Binh, tac
gia da tién hanh mot s6 phuong phap nghién ciru
sau:

- Thu thap tai li€u: thu thap cac s6 liéu quan
tric vé khi hau nhu nhiét d¢, d6 am, d6 bdc hoi,
luong mua cua tinh Thai Binh theo thoi gian tai
Vién khoa hoc khi tugng thiy van va bién doi
khi hau dong thoi thu thap cac s lidu quan tric
muc nude dudi dat theo thoi gian & ca 2 tang
chtra nudc Holocen (gh) va Pliestocen (qp) tai
cac 16 khoan quan tric thudc mang luéi quan tric
qudc gia tir Trung tdm quy hoach va diéu tra tai
nguyén nudc quic gia;

- Khao sat thuc dia: st dung thiét bi quan tric
tu dong dé do dac dao dong muc nudc duoi dat
theo thoi gian tai mot s6 16 khoan ven song, bién
nham bd sung chudi sb liéu, danh gia mdi quan
hé cua lugng mua voi nudc dudi dat;

- Téng hop, thong ké: Tir cac s6 liéu thu thap
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vé lugng mua va myc nudc dudi dét theo thoi
gian két hop két qua khao sat thyc dia, tac gia da
tién hanh thong ké, chinh 1y, xdy dung chudi s6
liéu trung binh nam, trung binh thang cung céac
dd thi biéu dién moi quan h¢ gitra khi hau, luong
mua v6i muc nude dudi dit ¢ ca 2 ting chia
nude gh va gp nham danh gia sy bién thién cua
chung theo thoi gian, tr do tinh todn xac dinh
luong bd cap cua nude mua trong sy hinh thanh
trir luong nude dudi dat khu vuc nghién ciru.

2. Két qua nghién ciru va thao luin

2.1. Pic diém khi hiu ciia tinh Thdi Binh

Thai Binh c6 khi hau nhiét déi gié mua, chiu
anh huong manh mé cua hoan luu gié mua Pong
Bic va vung bién nhiét d6i. Dya trén s6 liéu
théng ké vé dic trung khi hau cua tinh Thai
Binh, tac gia d tong hop danh gia dic diém khi
hau trung binh thang tir nam 1995 dén nam 2015
nham danh gia mdi quan hé giita ching véi sy
thay ddi muc nudce dudi dét tai cac 16 khoan quan
tric cua tinh, voi mot sd nét chinh nhu sau:

- S6 gio nang: Trung binh hang nim & Thai
Binh c6 khoang 1.615 gid ning (Bang 1), thoi
ky tir thang 5 dén thang 12 c¢6 nhiéu ning, dat
trén 100 gio ndng/thang. Cac thang it ning nhat
la thang 2, 3, trung binh 38,8 + 42,6 gio/thang;

- Ché d6 gié: Mua he v6i hudng gio chu dao
1a Pong Nam va Nam, théi tir bién vao dét lién
dem lai thoi tiét nong 4m véi tan suat tong cong
cua hai hudng nay 1a 50% + 60%, trong d6 gid
Nam chiém wu thé. Mua dong, gi6 mua Dong

Bic kéo dai tir thang 10 dén thang 1, trong do6
hudng Pong Béc va Béc chiém wu thé (Bang 1);

- Ché @6 nhiét: Thai Binh c6 khi hau nhiét déi
v6i1 nhiét do trung binh 1a 23,6°C véi hai mua rd
rét. Mua nong, nhi¢t do trung binh thang 16mn hon
25°C kéo dai tir thang 5 dén thang 9. Thang 6 1a
thang néng nhat c6 nhiét do trung binh 14 28,9°C.
Thoi ky mua dong c6 nhiét do trung binh thang
thap dudi 20°C kéo dai tir thang 12 dén thang 3,
trong do c6 2 thang lanh véi nhiét do trung binh
thang chi dat 15,0°C (Bang 1);

- Ché 6 mua 4m: Thai Binh c6 ché d6 mua
mua hé, véi mia mua kéo dai tir thang 5 dén cudi
thang 10. Lugng mua ndm dao dong tur 1.627,5
dén 1.735,9 mm/nam, thudc loai mua vira. Mua
it mua kéo dai 6 thang, tr thang 12 cua nam
truée dén hét thang 3 ctia ndm sau (Bang 1);

- D6 4m twong doi: P am twong ddi trung
binh ndm & Thai Binh thudc loai kha cao, dat
86% (Bang 1), trong d6 cao nhit 1a tir thang 2
dén thang 4, dat 89% + 92%. Do 4m thap nhat 1a
thang 6 va thoi diém c6 nhiéu gié kho nong vao
cac thang 11, 12 trung vai thoi ky kho hanh, lanh
& Bic Bo, dat 81%;

- Béc hoi: Thai Binh ¢6 lugng boc hoi khong
khi trung binh 1a 885 mm/nam (Bang 1), dat muac
trung binh so véi cac ving dong bang ven bién
can ké. Théang 7 c6 luong bdc hoi 16n nhét dat
115,4 mm/thang, thap nhit 1a trong thang 2, 3,
dat xap xi 42 mm/thang;

Bang 1. Ddc trung khi hqu trung binh thang cua tinh Thai Binh [3]

Cac dac trung
khi hiu

7 8 9 10 11 12

Sb gio néng
trung binh thang
va nam (gio)

72,0 | 38,8 | 42,6 | 91,7 | 191,8

186,0

207,8 | 174,1 169,7 | 140,2 | 121,4 | 1615

Téc do giod trung
binh thang va
nam (m/s)

22 | 20 | 22 | 22

2,4 1,7 1,7 2,0 2,0 1,9 2,1

Nhiét ¢ TB
thang va nam

€O

16,4 | 17,0 | 19,6 | 23,3 26,9

28,7

29,2 28,4 24,4

Luong mua trung

binh (mm) 254

80,5 | 76,2 | 1385

178,5

2352 | 260,5 | 285 | 150,5 | 40,2 300,3

D6 am tuong ddi

TB (%) 86 89 91

90 86

83 87 87 85 83 83 86

Luong bdc hoi

khong khi (mm) | 200 | 41 | 419

50,4 82,1

102,4

115,4 77,0 70,3 | 84,0 84,8 76,0 | 885,3

Luong bdc hoi
tiém nang (mm)

44,0 | 57,7 | 77,5 | 125,1

129,6

1054

142,7 | 119,1 | 107,7 | 90,4 62,7
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Tt nhitng danh gia chung vé dic diém khi nhe tir ndm 1960 dén nam 2015 v&i quan hé
hau ctia tinh Thai Binh, ¢an ctr trén s6 lidu théng  tuyén tinh, két qua nhiét do trung binh nhiing
ké tir ndm 1960 dén nim 2015, tac gia dd danh  nam dau quan tric 14 23°C va nhitng nam trd lai
gia vé xu hudng thay ddi cua céc yéu t6 khi hau day la 23,4°C. Nhiét ¢ trung binh ndm cao nhét
tir qua khir #én nay 1am co so du bao anh huéng  xudt hién vao cac nam 1987, 2003 (24,2°C) va
cuia su thay d6i khi hau cho tuong lai. Trong d6,  thap nhét vao nam 2011 (22,6°C).
nhiét d§ trung binh nam c6 xu hudng gia tang
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Hinh 1. Sw thay déi nhiét dg trung binh nam theo thoi gian
Tu nhiing nam 1996 dén nam 2015 nhiét 40  va tac dong dén sy hinh thanh trix lugng nudce

trung binh ¢6 xu hudng ting nhe 1én tir 22,73 &én  dudi dat khu vuc nghién ciru.
23,6°C. Diéu ndy c6 anh hudng dén do bdc hoi
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Hinh 2. Si thay doi @6 boc hoi trung binh ndm theo thoi gian
Do bde hoi cua tinh ¢ dién bién thay d6i theo  nam 1995 tré vé nim 2015, trung binh khoang 3
tung chu ky trong sudt thoi gian quan tric trong  mm/nam (tir 904,7 mm xudng 842,1 mm). Vi
d6 do bdc hoi cao nhét tap trung trong khoang  xu hudng bdc hoi nay da lam d6 am khong khi it
tir ndm 1974 dén nam 1993 véi d6 bdc hoi trung  thay dbi tir nhitng nam 1960 tré lai day (Hinh 3).
binh 12 983 mm. Va c6 xu huéng giam dan tir
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Hinh 3. Sy thay déi dé am trung binh ndm theo thoi gian
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Do 4m cao nhit tip trung chu yéu trong
khoang thoi gian tir nim 1995 dén nam 2001. Tir
nim 1960 d&én nam 2015, d6 4m trung binh nim
ctia khong khi tuong dbi cao, dat 86 ~ 87% va it

c¢6 su thay doi theo thoi gian. Ngoai ra, tic gia
con danh gia sy thay do6i lugng mua theo thoi
gian (Hinh 4).
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Hinh 4. Sw thay doi heong muea theo thoi gian

Luong mua trong tinh c¢6 xu huéng giam dan
theo thoi gian, lugng mua cao nhét xuat hién vao
nam 1973 (3.165,6 mm), muc giam theo thong
ke tai tinh Thai Binh trung binh nam 1a 7%. Xu
hudng thay d6i cta lugng mua anh huong dén
su bién d6i chat luong va trir lugng nude dudi
dat theo thoi gian.

2.2. Anh hwéng ciia lwong mwa dén tai
nguyén nwéc dwéi dit tinh Thdi Binh

Tir cac sb liéu thong ké vé lwong mua trung
binh thang trén toan tinh (Bang 1) va két qua

quan tric muc nudc dudi dat trung binh thang &
ca 2 tang chira nudc Holocen va Pleistocen tai
céc 16 khoan quan trac ctia tinh theo thoi gian tir
nim 1995 dén nim 2015 (Bang 2) cung cac tai
lidu khao sat thuc dia, tac gia da tién hanh xay
dung cac dd thi biéu dién mdi quan hé giira
luong mua trung binh thang va myc nudc dudi
d4t nham danh gia anh hudng cua chung dén sy
dao dong myuc nudc dudi dét va vai tro bd cap,
hinh thanh trit lugng nudc dudi dat khu vuc
nghién cuu.

Badng 2. Két qua quan trdc mire nude dudi dat trung binh thang tinh Thdi Binh [2]

5 Thang

Lo ron | xa

khoan 1 2 3 4 5 6 7 8 9 10 11 | 12
Diém

Q155 | qhy | 25 05 | 035|030 | 028 | 0,48 | 045 | 042 | 0,54 | 0,68 | 040 | 045 | 048
4 Pién

Q156 | gh, T:I‘-;y 0,30 | 0,55 | 0,45 | 049 | 0,52 | 0,50 | 0,55 | 0,58 | 0,55 | 045 | 029 | 0,17

158 | qh, | TOWY | 953 | s | 105 | 250 | 257 | 2615 | 2605 | 105 | 259 | 2621 | 262 | 25.5
4 Viét

Ql158a | qp thl‘;ty 254 | 252 | 250 | 252 | 257 | 26,1 | 261 | 262 | 260 | 263 | 263 | 25,5

Q159 | qho | A% | 255 | 2538 | 253 | 255 [ 2538 | 2576 | 26,1 | 26,1 | 250 | 26,1 | 2625 | 2622
4 Bai

Ql15% | qp» ]’;; 1,562 | 1,542 | 1,545 | 1,54 | 1,565 | 1,562 | 1,565 | 1,57 | 1,585 | 1,525 | 1496 | 1,50

Q15% | qp; g;i 1,558 | 1,54 | 1,538 | 1,525 | 1,543 | 1,551 | 1,556 | 1,562 | 1,57 | 1,525 | 1,51 | 1488

Dua trén do thi biéu dién giita luong mua va
muc nude dudi dat trong ting chtra nuéc Holo-
cen (Hinh 5) cho thdy chung c6 quan hé ti 1&
thuan voi nhau va thay doi theo cac mua trong
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nam. Khi lugng mua tang thi myuc nuée dudi dat
dang cao tuy nhién cham va léch pha hon mdt
chut so voi lugng mua khoang 1 dén 2 thang.
Khi lugng mua dat cuc dai vao thang 9 thi muc
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nudc dat cuc dai vao thang 10, 11 sau d6 muyc
nudc vé gia tri cuc tiéu vao thang 3 va thang 4
nam sau. Vao cac thang khi muc nudec méi dang
1én, do thi cua ching twong dbi thoai va & cac
thang dat myc nudc cuc dai thi dd thi cua chung

NGHIEN CUU & TRAO POI

dbc hon, diéu nay lién quan dén su ting luong
mua va giam dan bé day d6i thong khi. Thoi
diém dat cuc dai va cuc tiéu trong nam tai cac
khu vue nghién ctru cling khac nhau.
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Hinh 5. Biéu do biéu dién moi quan hé giira mwc nwée duéi dat TCN Holocen (LK Q158, Q159)
va lwong mua trén khu vuc trung binh thang giai doan 1995 - 2015

Ngoai ra, tic gia con xay dung cac do thi biéu
di&n mdi quan hé giira lwong mua véi muc nudc
duéi dat ting chira nudc Pleistocen (Hinh 6)
trong d6 su dao dong giita chiing thé hién quan
hé chua rd rang do tang chtra nudc qp nam dudi
sau. Muc nudc dudi dat co sy bién doi khong

déng déu, thuong dat cuc dai vao thang 9 & hau
hét cac diém quan tric, trung véi gia tri cuc dai
ctia luong mua tuy nhién khi vé gia tri cuc tiéu
thi muc nude dudi dat thay ddi tuy thudc vao vi
tri khao sat.
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Hinh 6. Biéu do biéu dién méi quan hé giita mwc nwée dwdi dat TCN Pliestocen (LK Q158a,
Q159a) va luong mua trén khu vuc trung binh thang giai doan 1995 - 2015

Tai Thuy Viét, Thai Thuy, muc nudc dudi dét
tﬁng chura nude qp dat gia tri cuc tiéu vao thang
3, 4. Tuy nhién, ¢ khu vuc An Bai, Quynh Phy,
muc nude dudi dat dat gia tri cuc tiéu vao thang
12 va c6 xu hudng tang 1én cao vao thang 1,
thang 2. Diéu nay cho thiy & ting chira nude qp
khong chiu anh huéng tryc tiép cua nude mua
ma xu thé bién d6i myc nude c6 thé do qua trinh
tham xuyén tir ting chira nudc qh xudng, tir
song, bién thdm vao hay tir tang chira nudc &
dué6i bo cap 1én... Can ctr trén dd thi tong hop
biéu dién mbi quan hé giita nuéc mua voi cac

tang chtra nudc khu vyc nghién ciru theo thoi
gian tir nam 1995 dén nam 2015 (Hinh 7) ciing
cho thy diéu nay. Dwa vao d6 thi cho thay dao
dong myc nudc téng chita nuéc gh tai cac 16
khoan Q155, Q156, Q158 va Q159 c6 xu hudng
tang nhe, bién ddi dong déu véi luong mua.
Riéng muc nude 16 khoan Q159b, Q158a va
Q156a ciia ting qp c6 xu huéng giam manbh, it co
dao dong theo nudc mua, chi trong thoi ky dau
quan trac nam 1995 dén 1998. Tir nhitng nghién
ctru trén cho thdy nudc mua co anh huong dén
tang chira nudc Holocen, bd cép va hinh thanh
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trit lugng ciing nhu thay doi chat lwong cua tang
chira nudc nay. Tuy nhién, véi ting chira nudc
Pleistocen, do nudc dudi dat dang duoc khai thac

st dung nhicu, nudc mua lai it cd vai tro bo cap
cho tang chtra nudc nén muc nude dang ha thap
dan theo thoi gian.
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Hinh 7. Biéu do biéu dién moi quan hé giita hrong miwra va mye nwée dwedi dat theo thoi gian
tir nam 1995 dén nam 2015 [2], [4]

Dé danh gia vai trd bd cap cua nudc mua cho
tang chira nudc Holocen, tac gia di st dung
phuong phép cua Bindeman va Healy & Cook
theo cong thuc:

':H-: -Hu:'

£ 4)

Trong d6, h¢ s6 nha nudc trong luc u dugc
tac gia tong hop, tinh toan dya vao sy chénh léch
muc nude dudi dit trong toan ving véi p trung
binh 1a 0,124. Gié tri HI, H2 1a cdt cao muc
nuée dudi dat ting chira nude Holocen quan tric
lién tuc theo thoi gian dugc tong hop tai cac 16
khoan quan tric ctia tinh Thai Binh. Tir sy chénh
léch muyc nudc tai cac 16 khoan quan trc tir nam
1995 dén nam 2015, tac gia da tinh toan duoc
lugng nudc mua bd cap vao tang chira nude
Holocen theo miia mua va mua kho. Theo két
qua tinh toan, lwong nuéc mua bd cap cho tang
chira nudc vao muia mua chiém khoang (25 : 27)
% lwong mua véi luong nude bo cap tinh toan
khoang (0,0003 : 0,00032) m/ng. Vao mua kho,
lugng nudc dudi dat lai mét di theo thoi gian,
woe tinh thay déi tir (0,000068 : 0,000098) m/ng.
Nhu vay c6 thé thay lugng nudce dudi dat mat di
vao mua kho tuong dbi 16n do ting chira nudc
khong duoc nude mua bd cap ma chi yéu bi boc
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hoi béi nhiét d6 hodc thoat ra bd sung cho dong
chay mit hay thim xuyén bo cap cho tang chia
nude bén dudi ciing nhu that thoat phan 16n do
hoat dong khai thac phuc vu sinh hoat. Va voi su
bd cap lién tuc cia nudc mua voi lugng bd cap
16n hon nhiéu so voi lugng nudc that thoat da
g6p phan hinh thanh trit lwgng nude dudi dat
TCN gh khu vuc nghién ctru. Theo do thi biéu
dién hinh 9 ciing cho thidy muc nudc dudi dat
cling c6 xu thé gia ting trong nhitng nim trd lai
day phi hop véi xu thé bién dbi cua lwong mua.
Do vdy, bién d6i khi hau cing véi sy gia ting
luwgng nudc mua dong vai tro quan trong trong su
hinh thanh trit luong nude dudi dt va gop phan
thay d6i chit lvong man - nhat nudc dudi dat
tinh Thai Binh.

3. Két Luan

- Khi hau tinh Thai Binh c6 sy thay dbi tir
nam 1960 tr¢ lai day. Nhiét @6 trung binh nam co6
xu huéng gia ting nhe trong khi d boc hoi dién
bién theo ting chu ky va ¢6 xu huéng giam dan
tir nam 1995 dén nay voéi miic giam trung binh
nam khoang 3 mm. P 4m khong khi it thay doi
con lugng mua c6 xu hudng giam dan theo thoi
gian véi mirc giam thdng ké trung binh 50 nim
qua la 7%.
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- Luong mua va myc nudc dudi dit trong
tang chira nudc trong Holocen c6 quan hé ti 18
thuén vdi nhau dac biét vao mua mua. Khi lugng
mura tang thi muc nuée dudi dit dang 1én nhung
cham va léch pha so véi lugng mua tur 1 - 2
thang. Trong d6, mdi quan hé giita lvong mua
va muc nudc dudi dat ting chira nudce Pleistocen
chua 13 rang do ting chira nudc nam sdu, lugng
nuéc mua khong thdm truc tiép vao ting chia
nudce dan dén su ha thép muc nude dudi dat theo
thoi gian tai hau hét cac diém quan tric;

- Luong mua c¢6 mdi quan hé véi tang chira

NGHIEN CUU & TRAO POI

hinh thanh trir luong nude dudi dat cua tang
chtra nudce nay. Trong do, vao mua mua, nudc
du6i dat ting chia nude Holocen duge nude
mua bd sung, lam gia ting myc nude véi lugng
nude b cap tinh toan khoang (0,0003 : 0,00032)
m/ng. Con vao mua kho, nudc dudi d4t lai bi mat
di tir (0,000068 : 0,000098) m/ng. Két qua
nghién clru 1a co s¢ danh gia vai tro ciia mua tac
dong dén sy hinh thanh trit luong va thay doi
chat lugng nudc dudi dat khu vuc nghién ciru
dac biét trude tac dong cua Bién doi khi hau toan
cau nhu hién nay.

nudc Holocen va cé vai tro bo cap dan dén su
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RESEARCHING THE EFFECT OF RAINFALL ON GROUNDWATER
RESOURCE IN THAI BINH PROVINCE

Tran Thi Thanh Thuy - Ha Noi University of Mining and Geology

The global climate change is not only affect environment but also affect groundwater level in
particular. In this research mainly focus on Holocene and Pleistocene aquifers in Thai Binh province.
Reseaching results showed that the relationship between groundwater table variation and rainfall
can be used to answer exactly the effect of climate change on groundwater resource, reserves and
quality. From 1960 to 2015, the weather in this area also has changes similar to the change of global
climate such as increase of temperature, decrease of rainfall is 7.0 % per year and decrease of evap-
oration is about 3 mm per year from 1995 until now. In the Holocen aquifer, rainfall and groundwater
level have close relationships together. And the change of groundwater level is often slower than of
rainfall and phase lag from 1 to 2 months. In the Pleistocen aquifer, relationship between precipi-
tation and groundwater levels is not clear and depending on the specific location. In the study area,
the rainfall has an important role in the formation of groundwater reserves, especially Holocene
aquifer. In rainy season, rainfall recharges to Holocene aquifer is about 0.0003 to 0.00032 m/d. In
dry season, groundwater will be evaporated and drainage into the runoff is about 0.000068 to
0.000098 m/d.

Groundwater, climatechange, rainfall, Thai Binh province
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