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XAC PINH LUQNG CUNG CAP CUA NUOC MUA CHO NUOC DUOI PAT
TRONG BAZAN VUNG BUON ME THUQT VA QUAN HE GIUA LUQONG
CUNG CAP VOI LUQONG MUA VA BOC HOI

Ping Pinh Phic"*, Ping Hiru Nghi’, Bui Thi Van Anh’
'Héi Bia chat T huy van Viét Nam; T ruwong Pai hoc Mo - Dia chat
*Tac gia chiu trach nhiém: dangdinhphuc@gmail.com

Toém tit

Bao cdo trinh bay phuong phap xac dinh luong cung cap thim theo tai liéu quan trdc muc
nudce tir mot giéng bang phuong phap két hop phuong phap Bindenman va phuong trinh ha thap
muc nudc do tac gia de xudt trong ludn an pho tién sy cua minh. Bao cdo cling trinh bay két qua
tinh toan lugng cung cap theo tai liéu quan trac muc nudc tir giéng LK72 duogc dit tai xa Ea Ktur
huyén Cu Kuin tinh Pik Lak. Trong bao céo ciing st dung phuong phap hoi quy boi va tri tu¢
nhan tao dé nghién ctru quan hé gitra luong cung cap tham v6i luong mua va boc hoi. Két qua
tinh toan di x4c dinh dugc su bién doi cua luong cung cap cho nude dudi dat va lugng bdc hoi
tir nude dudi dat va luong tham hiéu qua cho nudc dudi dat. Luong tham hiéu qua trung binh
trong giai doan tir 2006 t6i 2014 bang 310,9 mm/ndm. Quan hé giita lugng cung cap tinh toan
v6i lugng mua va bdc hoi ¢ hé sé trong quan R? bang 0.828 xac dinh theo phuong phap hoi
quy boi va bang 0.82 xac dinh theo phuong phap tri tué nhan tao.

Tir khoa: bien thién muc nuwoc duoi dat; cung cap cua nuwoc ngam, mua, boc hoi.

1. Giéi thi¢u

Nudc ngam 13 tai nguyén tai tao v6 cung quy gia va thiét yeu khong chi cho con ngudi ma
con dé duy tri va phat trién hé sinh thai. Song trir luong nudc ngdm khong phai vo tan ma hiru
han. Dé khai thac ving bén ngudn tai nguyén nay can biét duge dic diém cia ching trong d6 co
ngudn va luong cung cip cua chung, luong nude khai thac khong duoc vuot qua trit lugng c6 thé
khai thac hay ngudng khai thac. Trit lugng c6 thé khai thac khong duoc vuot qué lwong cung cip
cho nudc ngam. Xac dinh lugng cung cap ciia nude ngam 1a mot nhiém vu quan trong ctia nganh
dia chat thay van.

Cac phuong phap xac dinh luong cung cap dugc phén chia lam 2 nhom chinh la: xac dinh
luu lwong dong ngam va xac dinh lwong cung cip tham cta nudc mua cho nudc ngam.

Xéc dinh luong cung cip ctia nudc mua cho nudc ngim cé nhiéu phuong phap, nhu phuong
phap can bang, phuong phap dong vi, phuong phap dua theo tai liéu quan tric myc nude trén sin
can bang hay tir mot giéng quan tréc. .

0 nudc ta, hau nhu tir trude téi nay viée xac dinh luong cung céap thém cho cac tang chua
nudc con rat han ché. O nhiéu ving thuong chi xac dinh luong cung cap ldy theo tai liéu kinh
nghiém vé ty 1& cung cap nam cua nuéc mua cho nudc ngam tir cac sach bao nude ngoai, vi vay
d6 chinh xac cua danh gia rat thap, dong thoi khong thdy duoc bién ddi cua luong cung cip theo
thoi gian.

Trong bai bao nay, ching t61 tién hanh phan tich tai liéu quan trac muc nude va xac dinh
lwong cung cap thim theo tai liéu quan tric muc nude tir mot giéng bang phuong phap két hop
phuong phap Bindenman va phuong trinh ha thiap muc nudc do ching t6i dé xuat trong ludn an
pho tién sy cia minh. Trong bai bao nay clng su dung phuong phap hdi quy boi va tri tué nhan
tao dé nghién ciru quan hé giita luong cung cp tham véi cac yéu tb khi tuong.
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2. Téng quan khu vie nghién ciu

2.1. Vi tridia ly

Giéng quan tric LK72 duoc dit tai xa Ea Ktur, huyén Cu Kuin, tinh Bak Lik thudc thanh

pho Budn Ma Thuét.
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Hinh 1. Vi tri khu vuc nghién curu.

Khu vyc nghién ciru nim ¢ phan phia Dong ctia ddy Truong Son, kep gitra cao nguyén Budn
Ma Thudt va cao nguyén Dik Nong, Ving nghién ctru chiu sy chia cit ciia hé thong song subi

16n nhu: song Sérepdk, song Krong Ana, song Krong No.
2.2. Dia hinh

bia hinh trong ving phtre tap, da dang, vira c6 céu hinh ddi ndi cao, ddi thoai lugn séng va

ving triing dong bang.

- Dang dia hinh doi thodi liwon song: Tép trung phan 16n ¢ phia Bic ctia huyén va mot phan
nhd ¢ phia Nam, dang dia hinh nay chiém gan 1/2 di¢n tich tu nhién toan huyén, do cao trung

binh tir 450 - 500 m.

- Dang dia hinh triing thdp: Tap trung & phia Nam noi c¢6 cac séng 16n nhu: Krong Ana,

Krong N6 va song Serepdk tao nén nhimg ving dong bang bang phang.
2.3. Ddc diém khi twong

Theo sb liéu cua Trung t@m Du bdo Khi tuwong thuy van Pik Lak, khi hau huyén Cu Kuin
chiu anh hudng ch}mg cua g:hé d0 khi hau nhiét doi, khi hau gié mua, mang tinh chaflt khi héu cao
nguyén nhiét do1 am, it bién dong trong nam, phan bd nhié¢t theo thoi gian kha dong déu giam

theo @0 cao dia hinh.
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Ngoai ra, khi hau huyén Cu Kuin hinh thanh mdgt vung tiéu khi hau c6 nét dic thu cua vung
triing v&1 hai mua ro rét, mua mua tu thang 5 - 10 va mua kho tur thang 11 - 4.

Nhiét do khong khi:
Trung binh nam: 23,0 - 24,0 °C; Cao nhit nam: 31,8 °C; Thép nhat nam: 8,0 °C
Trung binh gio chiéu sang nam: 1.700 - 2.400 gio.

D¢ am: Trung binh nam: 81 - 83%; Trung binh thang: 70 - 89%
Luong bdc hoi mua kho: 14,0 - 16,2 mm/ngay.

Luong mua:

Luong mua phan bd khong ddéng déu trong nam. Mua mua tap trung tur thang 5 dén thang
10, chiém khoang 94% luong mua hang nim; mua kho tir thang 11 dén thang 4 nam sau, chiém
6% nam.

Luong mua nam trung binh: 1,859.3 mm.
2.4. Pic diém dja chat thiy vin

Theo két qua tham do so b nudc dudi dét vung Buon Ma Thuot, Giéng LK72: duogc khoan vao
phirc hé chira nude khe nirt - 16 hong trong phun trao bazan Pleistocen giita - Holocen (BQZ-Q12);

Céc d4 phun trao bazan Pleistocen giira - Holocen phu gan kin dién tich khu vuc tham do,
chi trir ddy ddi trim tich Jura kéo dai theo hudng Tay Bic - Pong Nam ¢ phia Dong Nam thanh
phé Buén Ma Thudt va mét vai chom ddi nhé véi dién tich khoang 12 km®.

Qua tai liéu hut nudc thi nghiém tai cac 16 khoan cho théy murc d6 chira nude khac nhau &
céc chiéu sau khac nhau, két qua hut nudc trong doan bazan tir 0 - 41,3 m cho thiy ty luu luong
trung binh khoang q = 1,06 I/sm; doan tir 43 - 70 m cho ty luu luong trung binh khoang q = 0,07
I/sm. Nhu vy c6 thé nhan thiy mic d6 chira nude cia tang giam déan theo chiéu sau.

Chiéu day cua 16p bazan thay ddi theo phuong dong chay cta dong dung nham nai lira, tir
trén > 100 m tai mi¢ng nui lura, t&i 65 m tai khu vuce xa miéng nui lta.

Chiéu séu‘ muc nudc dudi dat phu thudc vao dia hinh, nhitng noi dia hinh cao c6 muc nug’rc
tinh thuong nam sau (Ht khoang 21,34 - 28,6 m). Nguoc lai, ¢ nhimg noi dia hinh tring, thap,
muc nudc tinh thuong nam sat mat dat l}oéc cao hon mat dat (Ht khoang 1,66 - 3,42 m, ca biét
tai LK.351 muc nudc tinh cao hon mat dat.

3. Phwong phap nghién ciru va két qua nghién ciru
3.1. Xdc dinh hrong cung cip thim

3.1.1. Phuong phap

Bindeman da dé xuat phuong phap xac dinh lugng cung cap thim theo tai lidu quan tric muc
nudc tor mot gleng Luong cung cap thim duoc xac dinh bang db thi va duoc tinh toan boi cong
thuc:

S (AH, +47)

W=8§4=

Trong do6:
n: s6 chu ky dao dong muc nude trong nam;
S: hé s6 nha nude trong luc;
w: lugng cung cdp thim (mm/nam).
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H,m

tngay)

Log(H) 4

Hinh 3. D6 thi tinh todn tri s6 cung cdp tham theo phirong phép ciia téc gia
(sur dung dwong cong rut nuoc).

—— Muec nudc
********** Puong cong rut nude

bé xac dinh tri sd cung cég thAm phai xﬁy dung bjéu (16 dao dong muc nudc dudi d4t theo
thoi gian. Phuong phap do thi dé xac dinh tri s6 cung cap tham duoc chi ra ¢ hinh 3.

Trong phuong phap Bindenman gia thiét rang trong ky ha thip muc nude sau khi muc nude
dat cuc dai, tri s thim cing nhu bdc hoi tir nuéc ngam la bing khong, ddng thoi trong phuong
phap nay ciing gia thiét rang dong bén tirc 1a dong dén va di 1a bang khong, vi vay chi ap dung
v&i vung phan thuy.

Trong phuong phap Bindeman tri sé AZ dugc kéo dai theo xu thé. Tuy nhién, trong nhiéu
truong hop tri sd AZ xac dinh theo xu thé thuong khong chinh xac, nhat 13 trong truong hop mua
kéo dai hodc c6 boc hoi, vi vay nén sir dung phuong trinh duong cong rat nude dé€ xac dinh tri so
AZ (bang Dinh Phuc, 1984).

Phuong trinh duong cong rat nude c6 dang:

H= Ho.e-m (2)

Trong do:

Hy: myc nudc tai thoi diém ban dau;
¢: thoi gian;
a: hé s6 rat nudc.
Dé xac dinh tri s6 cung cap theo phuong trinh duong cong rat nude ciing nhu phwong phap
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Bindeman ta tién hanh cac budc sau:
Xay dung d6 thi log(H) = F(1).

Tir @6 thi trén ta chon thoi ky mt nuo‘c ma trong do lu0’ng mua hau nhu bang khong, dong
thoi trong thoi ky ndy muc nude ngdm nam sau tri sé bdc hoi nho dé xac dinh tri s6  (hé sd
thoat nuéc).

Xéc dinh hé sb thoat nude theo phuong trinh (2).

Chia dd thi dao dong muc nudc ra cac thoi ky tinh toan khac nhau tng véi cac thoi ky nang
va ha thap myuc nudec.

Tinh toan myc nude cho thoi diém cudi ctia mdi thoi ky theo cong thirc:

_ —aAt
H,,=H,e

A3)
O day:
H,, muc nudce tinh toan du bao & cudi thoi ky, Hq 1a myc nude thuc té & dau thoi ky;
At : khoang thoi gian giita thoi diém dau va cudi cua thoi ky.
Xéc dinh luong cung cdp thadm hodc bdc hoi theo cong thic.
w=le—tng o Mg @)

O day:

Hgs: muc nuée thuc té & cudi thoi ky;

Hy{ murc nudc tinh toan & cudi thoi ky va duge xac dinh theo cong thire

Htt = H;-o. At

Trong do:

Hy: muc nudc thuc do ¢ dau thoi ky;

S: hé s6 trix;

At : khoang thoi gian tinh toan (ngay);

AH : hiéu sb giita myc nudc tinh toan va myuc nudce thyuc té ¢ thoi diém cudi cua thoi ky tinh
todn (m);

W : téc d6 tham hay bdc hoi (khi W < 0) trung binh trong thoi ky tinh toan (mm).

Tong lugng cung cap thim trong nam duoc xac dinh theo cong thic:

WT =Y WA, 3)
1

O day:

W;: tbe @6 tham trung binh & mdi thoi ky (mm);

WT: tong lwong cung cip nim (mm);

Ar,: khoang thoi gian cua moi thoi ky (ngay);

n: s6 thoi ky tinh toan (Thoi ky nang va ha muc nudc).

Phuong phap nay dugc str dung khi dao dong muce nudce tai vi tri thoat nude (mach, song) la
khong 16n, diém quan sat myc nudc nam xa vi tri thoat va c¢6 bién do dao dong muc nudc 16n.
3.1.2. Két qud tinh todn lwong cung cdp tham tai giéng LK72.

Két qua tinh toan dugc chi ra trong bang 1.
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Bang 1. Két qua tinh lwong cung cdp tham tai giéng LK72
a0 do mur LN Hiq0- )
Théi diém ﬁu’g'cd ;)uo’llllgc LN(H) | At Z"Iﬁ; (Hy)- H(t;;)h Hon '{;llillnn)l
dbi) alt (m)
9/6/2006 19.93 2.99

10/27/2006 21.68 3.08 51 0.03 2.96 19.51 2.17 216.64
5/3/2007 19.5 | 2.9477 188 0.11 2.96 19.55 -0.05 -5.20
5/21/2007 20.11 3.00 18 0.01 2.96 19.47 0.64 63.58
5/27/2007 20.06 3.00 6 0.00 3.00 20.23 -0.17 -17.10
6/18/2007 19.83 2.99 22 0.01 2.99 19.99 -0.16 -15.71
6/30/2007 20.05 3.00 12 0.01 2.98 19.88 0.17 17.35
7/27/2007 19.59 2.98 27 0.02 2.98 19.92 -0.33 -32.71
8/6/2007 22.24 3.10 10 0.01 2.97 19.66 2.58 258.12
8/30/2007 21.19 3.05 24 0.01 3.09 22.14 -0.95 -94.98
9/18/2007 21.48 3.07 19 0.01 3.04 21.15 0.33 32.51
11/6/2007 22.81 3.13 49 0.03 3.04 21.06 1.75 174.84
380.69
2/18/2008 20.77 3.03 104 0.06 3.06 21.64 -0.87 -87.15
2/24/2008 20.99 3.04 6 0.00 3.03 20.90 0.09 9.29
5/6/2008 20.32 3.01 72 0.04 3.00 20.30 0.02 2.34
6/12/2008 20.9 3.04 37 0.02 2.99 20.07 0.83 83.50
7/6/2008 20.53 3.02 24 0.01 3.03 20.80 -0.27 -27.17
8/3/2008 20.18 3.00 28 0.02 3.01 20.38 -0.20 -20.32
8/15/2008 20.46 3.02 12 0.01 3.00 20.23 0.23 23.15
9/9/2008 20.27 3.01 25 0.02 3.00 20.35 -0.08 -8.02
11/30/2008 21.39 3.06 82 0.05 2.96 19.48 1.91 190.94
166.56
4/12/2009 19.93 2.99 133 0.08 2.98 19.94 -0.01 -0.90
4/30/2009 20.29 3.01 18 0.01 2.98 19.91 0.38 38.50
5/21/2009 19.93 2.99 21 0.01 3.00 20.23 -0.30 -29.92
5/30/2009 20.2 3.01 9 0.01 2.99 20.01 0.19 18.68
6/18/2009 19.7 2.98 19 0.01 2.99 20.16 -0.46 -46.34
6/30/2009 19.86 2.99 12 0.01 2.97 19.75 0.11 11.42
9/30/2009 23.24 3.15 92 0.06 2.93 18.97 4.27 426.92
10/15/2009 23.08 3.14 15 0.01 3.14 23.26 -0.18 -18.43
10/27/2009 23.06 3.14 12 0.01 3.13 23.15 -0.09 -8.54
391.40
6/15/2010 19.41 2.97 231 0.14 3.00 20.27 -0.86 -85.92
6/24/2010 19.51 2.97 9 0.01 2.96 19.49 0.02 2.07
7/6/2010 19.35 2.96 12 0.01 2.96 19.55 -0.20 -20.47
7/12/2010 19.4 2.97 6 0.00 2.96 19.46 -0.06 -6.40
7/30/2010 19.27 2.96 18 0.01 2.95 19.37 -0.10 -10.40
8/3/2010 19.28 2.96 4 0.00 2.96 19.41 -0.13 -12.66
9/15/2010 19.07 2.95 43 0.03 2.93 18.97 0.10 10.38
9/30/2010 19.4 2.97 15 0.01 2.94 19.08 0.32 32.22
10/15/2010 19.23 2.96 15 0.01 2.96 19.41 -0.18 -17.90
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Cao do muc LN Hi2q0- £
Théi diém | nuéc twong | LN (H) | At f‘lﬁ; (Hzy)- H(tfﬁ)h Honn flﬁi‘n“)‘
dbi) alt (m)

11/30/2010 21 3.04 46|  003] 2093|1888 22| 21
102.61
1/6/2012 2146  307| 251 015| 28| 1685 461 461.25
4/6/2012 20,01 3.00 o1| 005| 301| 2052 0,51 -50.66
43012012 20.1 3.00 4| 001] 298] 1991 0.19 18.69
5/9/2012 2002  3.00 o| 001| 300| 2018 0,16 -16.44
8/15/2012 19.41 2.97 98| 006| 294| 1906 0.35 35.48
8/30/2012 1932 296 15| 001] 29| 1942 20.10 2991
10/15/2012 197 298 46| 003| 293| 1897 0.73 72.86
11/6/2012 1952 297 2| o001| 207] 1963 0.11 -10.73
11/12/2012 1945 | 297 6| 000| 297| 1964 20.19 -18.56
481.98
3/1/2013 19.01 2.94 109 007 290 1839 0.62 62.12
3/30/2013 1848 | 2.9 29| 00| 29| 1886 2038 -37.80
5/9/2013 1892 | 294 4| 002] 28| 1821 0.71 71.03
10/15/2013 2161 3.07 159 010 284 1736 425 | 4054
10/27/2013 2153 3.07 2] o01] 307] 2167 20,14 -13.66
10/30/2013 2165  3.08 3] o000| 307] 2170 -0.05 1534
11/12/2013 2055  3.07 3] 001] 307] 2169 0,14 11438
48738
4/12/2014 185 2.9 51| 009 298] 1987 137]  -13721
43012014 19| 294 18] 001] 291| 1847 0.53 52.76
9/15/2014 2197  3.09 138  008| 28| 1765 432 | 43188
12/6/2014 1975 | 298 82| 005| 304 2L12 137 ] -136.99
210.44

Ghi chi: Cao d6 myc nudc twong d6i (H) bang 30 m - chiéu sdu myc nude (gia thiét cao do
tuong doi miéng bang 30 m).

Luong tham hiéu qua trung binh 14 0.6517 mm/ngay hay 310.9 mm /nim bang 16,5% luong
mua.

3.2. Xdc dinh quan hé giiva lwgng thim hi¢u qui vdi cdc yéu té khi twong

bé xéc dinh quan h¢ gitra lugng thAm hiéu qua dugc xac dinh ¢ trén vai cac yéu td khi tuong
chung t6i da sir dung phuong phéap hoi quy da bien va tri tu¢ nhan tao.
3.2.1. Theo phwong phdp hoi quy da bién

Bang 2 chi ra téng gia tri cua lugng thdm hiéu qua, tong mua, téng bdc hoi khu vuc nghién
ctru trong céc thoi ky khac nhau.

Bang 2. Tri so tham hiéu qua, boc hoi va mwa cac thoi ky

Thoi doan Téng lwgng béc hoi | Téng lwgng | Thim Bbc hoi nuére Thim higu
Nim Théng tir khong khi (mm) mua (mm) ngam (mm) quéd (mm)
2007 4
2007 5 628.5 431 63.58 -5.20 58.37

6 69.5 239.7 17.35 -32.81 -15.46
9 174.5 900 290.63 -127.69 162.94
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Thoi doan Téng lwong béc hoi | Téng lwong Thim Béq hoi nuwéc ThAm hiéu
Nim Thang tir khong khi (mm) mua (mm) ngam (mm) qua (mm)
11 125.2 631.8 174.84 0.00 174.84
2008 2 358.3 44.8 9.29 -87.15 -77.86
6 404.5 873.3 85.83 0.00 85.83
7 66.6 106.1 0.00 -47.49 -47.49
8 70.6 345 23.15 0.00 23.15
9 35 319.6 0.00 -8.02 -8.02
11 147.6 764.8 190.94 0.00 190.94
2009 4 783.4 378 38.50 0.00 38.50
5 149.1 181.9 18.68 0.00 18.68
6 84.4 283.8 11.42 -46.34 -34.92
9 205.2 1155.7 426.92 0.00 426.92
2010 6 842.1 611.1 2.07 0.00 2.07
9 141.6 561.8 42.59 0.00 42.59
11 115 1112.3 213.79 0.00 213.79
2012 1 722.1 2067 461.25 0.00 461.25
4 3253 3594 18.69 -50.66 -31.97
306.7 457 35.48 -16.44 19.04
10 110.5 475.8 72.86 -9.91 62.95
11 78.4 233 0.00 -29.29 -29.29
2013 2 350.3 11.9 62.12 0.00 62.12
3 139 23 0.00 -37.80 -37.80
4 109.1 156.4 52.76 0.00 52.76
5 74.3 211.5 71.03 0.00 71.03
9 199.6 1116.8 425.42 0.00 42542
2014 3 649.1 85.5 0.00 -170.60 -170.60
4 94.1 151.6 52.76 0.00 52.76
9 261.4 1740.5 431.88 0.00 431.88

Tu bang 2 su dung phan mérp LINEST da xac dinh duoc phuong trinh twrong quan gitra
luong tham hi¢u qua véi mua va boc hoi.

Phuong trinh twong quan giita lwong thim hiéu qua y véi mua, x1 va boc hoi x2, c6 dang
y=0.297 x1 - 0.130 x2 - 35.5, hé s6 twong quan R? 12 0.8.

Luong thdm hiéu qua bang hiéu luong thdm va lugng bdc hoi ti nuwde ngam.

3.2.2. Sir dung mang tri tué nhéan tao dé xdac dinh quan hé giita heong tham hiéu qud véi miea va
béc hoi

Céu tric ciia mang bao gom:

Tai liéu dau vao dé luyén mo hinh duogc chi ra trong bang 2 bao gdm lugng tham hiéu qua
luong mua va boc hoi trong cac thoi ky tr nam 2010 téi 2017 (gom 31 khoang thoi gian). Do
chuoi s6 liéu ngan nén tai liéu dé kiém tra mo hinh (test) cling 1a tai liéu dugc sir dung trong qua
trinh luyén mo hinh. Khi chay m6 hinh chiing t61 1an lugt thay doi so 16p an, so neural (nlt) cua
16p dau vao, 16p an, va thay doi ham truyen.

Do thi bién thién luong tham hiéu qua thuc do (xac dinh theo tai li¢u myc nudc) va lugng
tham hi¢u qua tinh toan bang ANN duoc chi ra trén hinh 2. D0 thi tuvong quan gitra lugng tham
hi¢u qua thuc do va tinh toan duoc chi ra trén hinh 3.
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D6 thi bién thién lwgng thdm hiéu qua thuc
do va tinh toan
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Hinh 4. Do thi bién thién luong tham hiéu qud thyc do va tinh todn.

Ghi chu".' Théam hiéu qud thye do la luvong tham tz:nh theo biéq dé bién thién mirc nwoc.
Tham tinh toan la theo quan hé gitta mwa, boc hoi va tham thuc do bang ANN.

D6 thi quan hé gitra lwong thdm thyc do
va tinh todn bang ANN
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Hinh 5. D6 thi quan hé giita lwong tham thue do va tinh todn.
4. Két luan

T két qua tinh toan cho thay lugng cung cap tham hiéu qua c6 quan hé kha chit ché vai cac
yéu t6 khi tugng, trong d6 c6 lwong mua va bde hoi.

Phuong phap h01 quy b01 cing nhu ANN cho phep xac dinh kha chinh xac quan h¢ gitra bién
thién muc nude ngam, tri sd cung cap tham hiéu qua véi cac yéu td khi twong thuy van, dy bao
muc nude ngam va lugng cung cap thim theo tai liéu khi twong thily van.

Két qua tinh toan c6 the chap nhan, trong dy 4n K& hoach hanh dong luu vuc song Sérépok
dé xac dinh luong cung cip cua tang chira nudc bazan 1a 500 mm/nam. Mot s du 4n khac xac
dinh modun dong ngdm trong bazan khoang 6 t&i 71/s.km?,

Két qua tinh toan con han ché do cac thong s vé cac yéu té khi twong anh huéng téi nudce
dudi dat chua day du, chuoi so li¢u dé tinh toan ngan.
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ban Pai hoc Quoc gia.
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Bao céovkét qua tham do nudce dudi dat phuc vy xay dung hé thdng cap nudc lién xd huyén Cu Kuin
va bo trg ngudn cap nude sinh hoat cho thanh phé Buén Mé Thudt tinh Pak Lak cong suat
20.00 m*/ngay. Trung tim Tham dinh va kiém dinh Tai nguyén nudc.

Ham LINEST trong excel - Cach str dung ham va vi du cu thé (tham khao tr mang Intenet).

Determination of the supply of runwater to fresh water in bazanian market
and relationship between supply with principle and evaporating

Dang Dinh Phuc"*, Dang Huu Nghi’, Bui Thi Van Anh’
"Vietnam Association of Hydrogeology; *Hanoi University of Mining and Geology
*Corresponding author: dangdinhphuc@gmail.com

Abstract

This report presents a method to determine the recharge of groundwater according to the data of water
level monitoring from a well by combining the Bindenman method and the water-table recession equation
proposed by the author in his doctoral thesis. The report also presents the results of calculating the
recharge according to the water level monitoring data from the well LK72 located at EaKtu commune,
CuKun district, Dak Lak province.

The report also uses multiple regression and artificial neural network to study the relationship
between recharge and precipitation and evaporation.

Calculation results have determined the variation of groundwater recharge and evaporanspiration
from groundwater and effective recharge of groundwater. The average effective recharge in the period
from 2006 to 2014 was 310.9 mm/year.

The relationship between the calculated recharge with precipitation and evaporation has a correlation
coefficient R” of 0.828 determined by multiple regression method and equal to 0.82 determined by
artificial neural netwok method.

Keywords: variation of underground water level, groundwater supply, rain, evaporation



