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MR, X IR, MR, R, HOMEIDE T, Iz X IR A, BR
B TF R R K 233 U K AR o[RBT, 2 P X A2, (HAZ 9 520, B 4310 i A ek
KT 5 AR SRV B, B2 RN RAEIIGY, K2z, TkEEREKRH
Ko A TF b X R B 2 KU . RN K BRI o, SR BB KRR IKHAKOK IR . A TR
XA R EZFHAKHEERNAK, PR/, RERRGENAR, W, £FEH 0%
FAE XK b B i 2 b ) K B R G i B ) B AR R, KB B K AR AR I £
LA

AR, WA IF R Xk AL G N SRR, R TR K R SR . HAr, A
TEFBAAT Hiy X 38 3 A7 A2 AR K B . K AN 445 8, R, 78 4T RIR K RATH , f#
P30 7 FE B AR R K 22 A ) B EL A BB X ANBIF ST LA R A T IR AR L IX R X G, 4 A S i i
WERURAE BT, 878 2 b R R 7K U5 A 7 dek R K o XURS: SRR AE 2 17T 52 1 /K 3 26 25 B R Al 22 4 1k
FKWAAT %, AL 545 T A A UG X, DL —al — BT R AR . M
IV ] G 1] FH 7K 35 5 FRURR 7K A e ik K fa AL L 22 56
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1.1 MAREXEHR

F 5 IX S8 T 40 ) 455 P 30 00 BV AN A 15 41X, &b T 40 A PR i i AL 4B 17°15'F 21017, K&
92°11'% 94°55"), Jy#ay ZE WA, 2 KT . TN ZE 22 V5 g 28 XY M 28 sg ), K 9 IR 3
B MR RBIE R, BB HLIX 2002—2011 4E 3R K i 553k 4 395 mm, B H B oK AT
ik 258 mm. T 3 AEAYAE YRR R BIh 5824, 5123 Fi14 715 mm(2017—2019 4F). ZHb X K &
BAEPERE66—9H, REMKIE 6 MH EAE 11 HERE 4 H). A, HIF XL R
K, F¥ZERETIE 1230 mm, % X SRR IRE RN, SFERIER 312 C
1.2 #RRESHNEE

2018 4 3 H—2019 4 11 H , X3 JFIBAAT o X 7 A B AU E A9 16 b K PR CH: rp b R 7K 7K 9
6 4k . ATV 1AL . JKYE 9 &by HEAT T MG E L RUKEE R, HORAE 18 AN KAE

K £ T REK BRI AL (HI 98194, WA 44K 18) Blizil @ /KR . pH. W4 . M R,
R DS AKE S, EROKTRMAERAE: A, A8, WET. mREET.
SIEBET G B M. B WL B B WL D ZA . RAVURMBUEYRE .. BT Y A
D2 BRI, AN S AN K FESEAT T B W8 AR A I o KB o W7 7 1k BB IR (AR T AR K b HE 4G
771 ) (GB/T 5750-2006) #47 .
1.3 KEBESWHE

T RSEK R AR 22255, HAETUKRSEWIEhER K, HEW . F850PRAh 7K 5K i
B0, A B K 5T 45 Eo R 2 A K B 2 808 A S — A T6 B AN Y JK BT 48 L (water quality index,
WQD), XKIEKEHATLEARMAR . KEIREORIGEE . pH, WA . 5%, TOC, DKEAH
T, mBRRET. BET. AR T B8 T B8 fiET. BET. e mET. A
TAF BT I AL 15 DK S EUE AL — B — 48 b5 o %48 bRl i WHO Tk 7K 7K b 48 A
FiHaA B S M 4 A B I T 48 545 2 0 W R B Ak A B, S5 SR LR 1. K SR B0 5 R A 1
TIASURE AR K 5 48 B0k .
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Avar= > et ) 1 A KRR RS R Rk R RO R IR
n=1 2t Wa Table 1 Brown Water Quality Index level and
. AWQI F K S EL q, FE 0 A K TSR water quality status
B IR VE A A W, 0 B g i f KB AR TR
KU, 0-25 T
K S HR JBU P 4R R (g,) BOTHIR A 5K 26~50 KBk
= (2). 51~75 KB
q,=100[(V,= Vi) / (S, — Vi)l (2) 76~100 K B 2
s v, BRI K R S8 S, B ~100 PR

n A KRS E @ bR HEME s vV, Mai Kb E n NS BB . b, B pH=7.0 FI¥% it =
14.6 mg-L™" 4F, HAhSE g BARE (V) $4°0 0,

KBTS H B AE (W) 2 (3) TR 3,

W, =K/S, 3)
Krf: KRR BHE b b 5 (K=1.3)1,
2 #BR512
2.1 EFFIBR A X KGR S BY K B ARAHE

XTI 5 | WL 7 AT RIS 2 R B, Hrb 6 ANR R DK K AR KK IR, 14>
TR DA R 7K A IR AKOK IR . ZE IR A b AR b, 8 o LA RT3 7K R RO AKOK IR AR o 45 SR 3R
A2 b DR K K IR S BB R B — R DIOKSE K 3

3E 30 Y b R K K I AR SR AT I A BORE L RIS R I, IR DCHE T K L T K KRR
rh R R i e (W3R 2)0 Hor, 3 S KRR AEER B R HER R, JER) O 1.27%0, im e Tl H AR
FHRIKAARER BE (0.5%0)0 4 A1 7 5 K HIKFEER BE B2 0.5%0, WRIE R 77 BEAh, i HL XML R K | 0]
AOKBEFPh B . AR 4@ B AR YUk BE S 78 WHO IR HH K A o v i) 0 BIR B (4 ) ) G
5E3E MR B K K AR, ASHIF 5T DL WHO JK U BREXT 45 K R b iE 47 L8R, S BOUKMKRE DL, 4
FRE R . 2SR K O 0 07 0 B ZR T, X AKOK AR, IREEAC 2.5~3.3 m.
R A, 2 Mt DXORE I R 30 e 3 B i B 30 0 %) 9 T 2 B BV o I, B R K L WK AT REAZ
MK AR W RKEE SR, & oK B g, kLA AR RHK .

Z VIR R, AP R K IR 5, Y b R R R K I 2 R K R AR RO
K, BIETHE L. MGEERIN, HIFRH X KA IERA 1~3 AK3E. KEERZ UK
WL OFHEAE, WA 2000~3 000 m*. BT IZ M X K IE L o Y A RN TS, SRR RN,
PR, X 1.5~3m, /KIFEKECA 3000~9 000 m®, %M X 5 ZFR 2 mf A4 K (Kik 6 4~ A L
b, EERERK, FI, K K

2019 4%, Wi >4 FE A R 2 SRR I . E M ZERIHET (6 H), 2 ANUKIES LR RRR S A E K
KA (PR 3m); BIRFFLG 1A, MEZRERKEE K. MRAKZEE M, KIEKAZRTFEZR
L5m AAf (WE 1), BIRRdEEnt, Ky ee T, BHERREICKITH . PLRA K KT 3 m,
I REKE 9000m’, FHZE K& 1300 mm, KA 2000 AGH5, X 2 AS/K8E 2 Z= 00T PR UE 5
ANER 1406 LK, @ TR E CRRIR K Z 2PEA0 AN ) e 09 4 R X i IR K &2,
RIS 43 B AR K B 5 e K b DX B A B OR AT AR AR /K BENAIR 20 LT, R, 4 () K 8 R S i K =
BN, KGR AREGE S ABR, Toiki e 5 2R i DR R A AR KRR 2K

ZE LR, LXK R AY, ZRER, WERKRERKHEES; B TiZ XK R
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Table 2 Water quality test results of well and river in rural areas in Rakhine
KEE U/ @R R B RSESE R Y "R/ TOC/  BiEREh/
4% NTU EoC mglh)  @Sem) % (mgl) P (mgl?) (mgLl) (mgL))
KHF1 1.0 11.0 — — 161 — 45.0 7.83 0.03 0.90 9.85
K2 504 11470  — — 194 — 3.2 6.73 0.03 1.70 13.68
kI3 18.2 136.0 3135  4.08 2494 127 3210 4.99 0.04 1.25 14.96
KIt4 21.1 1400 3005  4.04 863 0.42 57.0 6.37 0.03 3.99 9.26
KI5 8.69 90.0 — — 148 0.07 52.0 5.71 0.35 0.49 29.93
K6 6.8 113.0 — — 192 0.07 38.0 5.58 0.44 0.55 23.98
L 423 297.0 — — 638 0.46 121.0 6.84 0.48 6.36 54.7
WH%?{;%J( 15 ¥ ¥ ¥ ¥ 500.0  6.50~8.50  1.50 5.00 250
IKEE ks wakR &Y %/ b/ B/ i/ =9 i/ S/ Y/
%5 (mgL") (mgL") (ugl™) (ugl)  (ugl) (gl gl (gl (gl") wgl) (gl
K1 12.69 0.22 0.60 4.00 499.0 0.9 0.10 0.79 0.54 0.06 0.07
K2 25.11 0.06 0.60 4.00 7450 4686 0.4 1.90 0.64 0.06 0.07
kI3 1630 0.39 3.48 0.44 111.0 9.7 0.70 5.12 1.40 0.14 0.14
KI4 4.14 0.43 2.06 0.51 18.0 8.0 1.41 6.77 1.08 0.10 0.14
KIS 11.36 0.00 12490 1147 754 1007.0  2.07 94.70 21.64 0.04 2.16
KIt6 9.92 0.00  1621.0 12.90 7720 1680.0  3.70 87.32 1.60 0.07 0.82
ECIF/ A 21.11 0.00 3980 14.6 3780 17310  3.78 54.15 1.74 0.14 4.16
WHORHZK
o, 250 150 2000  50.00 50.0 300.0 2000 3000 10.00 3.00 10.00

TE: —FRARME . I TEERGEMFZ, (ORI VR REAT SOA R, A2 5 20 MPN-(100 mL) '

-

() 857Kk FRFHH]

(d) 95K~

El1 MEZKESLL

Fig. 1 Comparison of pond in dry and rainy seasons
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SR RN, KR AL T kA s BB/ B, TR ARG KK, KA BR
)it 7K g X DA B At 1 A A RO K .
2.2 IKIEIK BRHFE

T TF R AR AT X 22 BOK 32 S MRy B B AT R, 7K 3 ke = b2 1% B 47 4 it R ) 0
Hedrr, KRB SR MR, 5 K E N B K AR R R R A A R R K I A2 R WK AR
MISEM , —AFE DK AR E o MR R B K3 BOK G G & 1~2 d BB . Tk = A 20
FOKAE T, 22 R A AR RS S K IR . 3 3 A T X T I > M K 3 KR Y 20 43I0

#z3 BABRFTHXKIEKERLER

Table 3 Water quality test results of ponds in rural areas in Rakhine

TR g/ R/ B we mSEs ERE O AR A TOC/  WilREL/
' NTU B °C (mg'L")  (uS-em™) %o (mg-L™") pH (mg'L™") (mgL") (mgL")
1 13.4 52 — — 108 — 23.0 7.76 0.16 3.80 1.39
2 10.9 81 — — 76 — 34.0 7.76 0.03 5.00 1.74
3 43 177 30.34 4.64 851 0.58 59.3 6.4 0.03 1.35 23.85
4 8.3 154 31.84 5.64 566 0.27 477 6.35 0.03 1.85 6.50
5 45.9 485 27.08 5.23 294 0.14 29.4 7.18 0.03 1.71 39.02
6 10.9 111 31.8 427 853 0.41 77.1 7.07 0.17 0.75 6.45
7 12.6 147 25.8 5.81 141 0.07 42.0 6.54 0.26 1.56 42.19
8-1 41.7 894 31.67 5.58 320 0.14 4.1 6.98 0.10 3.51 6.39
8-2 2.0 28 25.8 5.2 314 0.15 103.0 7.56 0.08 2.32 39.34
9-1 18.6 333 31.22 4.62 682 0.33 79.2 737 0.07 1.10 31.41
9-2 0.7 15 26.5 470 284 0.13 120.0 7.02 0.10 1.87 50.15

Wigfj 5.0 15 Jc ¥ J J 500.0  6.50~8.50  1.50 5.00 250
K Skl A R/ &/ i/ B/ i/ B/ i/ i H/

iy (mgL™) (mgL™) (uel) (gl (gl (gLl (gL (gl (el (gl (uglh

1 1.34 0.07 0.70 0.18 0.22 3.50 1.49 0.79 1.18 0.06 0.18
2 5.86 0.12 0.58 0.07 0.52 8.10 0.67 0.79 125 0.06 0.07
3 10.10 0.53 0.87 0.08 0.08 3.97 0.28 0.61 0.11 0.08 0.14
4 3.21 0.18 0.86 0.08 0.07 13.61 0.28 0.61 0.11 0.08 0.12
5 2.32 0.30 115.00 0.33 18.76 96.63 0.80 10.39 0.59 0.10 0.14
6 3.61 0.16 1037.00 227 1026.00  641.00 1.53 4.41 0.99 0.09 0.08
7 10.79 0 142800  12.43 480.00  1369.00 1.73 31.49 1.33 0.05 0.74
8-1 1.04 0.39 165.00 0.65 1.15 190.23 1.55 2.60 0.85 0.09 0.14
8-2 4.75 0 427.00 9.46 1535 7657.00  4.49 48.76 1.49 0.23 422
9-1 3.19 0.51 0.87 0.08 0.08 1.16 0.28 0.61 0.09 0.08 0.12
9-2 3.36 0 115.00 12.97 0.54 647.00 2.47 99.79 1.51 0.02 0.77

WHOX

Kb 250 1.50 200 50 50 300 2000 3000 10.00 3.00 10.00
W —FoRARME; W THREINGEMRZ], AL, 200 SRR . AR R SR8 TR A TR, 3

IKEELRKIAERE . TN BRSO IR A BB E 43 328591, 20, 4 MPN-(100 mL) ™5 /K28 KIGETE . T R B KR
o BB 1091, 40, 20 MPN-(100 mL) ',
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IKBTHEFR BRI A5 R, 11 DOKAE T A8 K BTHs bn QR EE . ) Sl 4B An e [ AR B2
Y WHO 2R 7K bR i v B9 AH EBRE . b, 73% B9 /K RE b 5 (5 88 58 WHO 1k H /K bR o 19 1.6 4%,
91% 7K HE 0 B2 AR A -

P T 204 Y K I T T AR TR R, EL b X B I T R T XA, KRR KR
MU MR /N, BB T . #0048 B P AR BR T WHO TR AR bRifE . SR, 437K BE R4
BRANVER B TR AP AR AR B G o bR T 5 X PR35 95 5o (A Ak, 38 mT BB T 76 N [A] I K AR 1 5%
T, EERETRY KA L AEANFRE TR, FEOKIERIUOEY 48 m - K
REHL .

R4 (D) 355 9 K IE T 114K 4007
FERK R AE bR, 45 WA 2. 8 5 A0 WK SR
FEBFEHARAERT LR B, 90.9% /KA WQI
KF 50, B Z M X KI5 K BT O ik 45 2%
W G ik — LA A T AR K . o,
5.6, 7. 8-1. 82, 9-1 T /KkERY K T 48 % K

1 2 3 4 5 6 7 81918292

T 100, 1B KRR i X Bz K 3 0 K B BT A KRS
%, ANidEa RPERAIK . B2 &KIEKMEKRIESR
A, Ead X 8. 9 5Kk IERFEFI 2= Fig. 2 Water quality indexes of ponds

K RE AR AR RO B, T R 2 Ak 7R I ) 7K it

400

FREW s T R (LA 3). [FEE, iz IX A&

KT 3 K ek O s 7 A K o0 f {

B, HOFEE Sk 166.7 F189.1, X ZEH T = 200l

T 25 6 1) 5% R 42 A % 2K S0 0T 52 F0 00 il < T e
SOK I8 BT K 75 e B AR VD A T I wt [ )

Sb, M TE T4, REMHETERBRAM, K T

S5 LA K RS 8 0 14 D5 4 B o LU 2 °l , ,

BIF, B R EEDKIER . SRR IE 2% mE
RGN, HEKERER 2, Wi, 3 HFBRMBEKERES, MEKREY
SE T [ R R Y Y TS S e I T KR Fig.3 Water quality indexes of ponds in rural areas of
R P 975 e M A Y KRR B R Rakhine State in dry season and rainy season

2.3 BIRKRIEFRDHT

TR IEFE i e B AR 14 7K BT A AR R K S K BT e A DL e A BRI HE AR o X EE AR R AR (ML
R BT MERE ) AT, SIAT AR R R, AT Ry e A B K K ST Ak B T FE SR AR A
X

1) oy R R e R R R PP AN RO KK o ) B R b, T DU S B 7K 3 19 K TR
o 4 Bon T 8. 95 KIEM KM AR R NW2ES . WEN, 2MKEMERS, 7
J12h 41.70 NTU F1 18.60 NTU, 8 i WHO TR H K A5 HE L2 BRAE Y 8.34 1551 3.36 1 ; =0, 24K
FER I g 2.01 A1 0.68 NTU, 43 WIFEAK T 95.18% H1 96.34%, ik T WHO 4k FH /K K bR i . (55 Y
ZAT AR LA S P A — 2 (LI 4(b)). TN ZERT, 2 Zb /KK RE A (0 B8 35 /bR, 435010 894 &
F1333 8, 43 AR WHO TR K bR e 59.6 f5 i1 22.2 15 . 20, 2 AN K360 ol 28 i FI 1S
52 LA A REAR T 96.87% F1195.50%
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Fig. 4 Comparison of turbidity and color of ponds in the same area in different seasons

24 b 7K I 3 D AR B PR P RS B, AR R T - B R R AR AN (WAL 1), 7E 2019 4 TR ZEA)
W1, X2 AR IE AT IR A B, MR A AR K YRR | AR R . AR R 2RI LAY R
JE M RAR Y, KRB o s ARk, [ B A B XY . BT BRI AE R, 1R
KR M, A, 2 A K SE R R SEAT R IR U R SE L TAE , YRR TIN5 2K ik shsgm, 5
RAFRIED FREET, KRR XIRRE , K ITIRBhD ST ORI A Y [ SR DR A Rl A Ak
JNBEHE T TR R Y RN ], KRR L (R A

). BT BISEART 8. 9K NI ET KRN . BB Tk E. W, 8.
9 SK K RERS IR B T 1 3 9] M 165.0, 0.87 pg-L™' A1190.23, 1.16 ug-L™", fi&F WHO K JH 7K K
ke MBI FEZEE, 2 KPR ET R, REFIRERE FF, & T WHO IR KR, —
5 T2 TR 2R R X E A E R U B AT TR R, MR R R AR R, &R B TR E
WhiZ KIE Bt 5 —Jrm, BT 5K m B IR TUR Y b & B A ok, S 8e
J& BT LTt

WEROT , REERKIEK I FARRE, 15 Y YA KA NI B B A, o i5 e & il ot
AKAREY B AR R IEHI . SR, W T i oK S BRI, KR s PR 55, BRI T A B 1y
fLRE T . BE:R, NEMEE S BT, B TKREN AERe S, Wik, MERLEE AR, BT
L, DAY . R A A e R A DA OR, Bk K B A B B T AR K K R N IR AT

1000 [ 10000
= 800 aofiE  aRs ~ 8000 B BRE
- O
@ 600 - s 6000
H I = i
?f% 400 E:E 4000

200 | ® 5000
0 ﬁ ] 0 m ]
857k I 957K I 857K Ik 95K
(a) BT (b) T+

B 5 FE—#XKEFAREDLTE KRBT REESFILL
Fig. 5 Comparison of the concentrations of aluminum and iron ions in ponds in the same area in different seasons
2.4 FHFFFHRF X TR 7K % £ (0] @ 0 RBE XY 3R
MG LA BB AR, A TT IR b XOK JE AR K 2 A ) RS R E 28 34N Jr il . | 2%,
DRI, MK S RGEMK RN, KEEBEURERE AR, JoRE R A R AW
TR SR s HW, TR MoK % LA o 3= B AR/, KR LR 3, AR TE KUy i/
T O s B, S BOK AR B RE RS, W TS G it Ak B EE 0 T TR RS B 2 R 2 A A
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Ui A S E T TS e Wt 2 AR, DR, 2 TR S BB E U K T I Sl R K 3R K R R
B H=, M KRR K kD b R S P A A, ARSI R SRS, MR AR hh AR
PG, SEUKIRIRE B, W Z 25 0 U 5 AR X K i K o bl 50K

Btxr LIRS, AE R M MR R G K I B JsUN, BT J0 24 50 A4 AR A e R, SR
T [ PN EL 22550 O A 1) <30 -9 R e 2 iy " R SRR BOR DT 58, T D ik DR i b DX PR R K 22 4 T 4
SRR . BRI YA ST O R R DK IR AR BE AR e, E AR E R 7 & & K3
(14 e s 0P ST o il DX A LA BB IS T 00 2 TR A A s IX LA 3 B 14 Ml A A SRR B
WA A BKIEWH TREROTT G o AL, oy <7 -8 - bl 22 vty 2 AR 28 BRI 2R G A v Ak oK 5 T .
AW B IF 2 S P | BT 2 P PR A N AR AR E LY P, SRR T R P 8 A S R B Rk
FAFRA BRI RE ST, AR TR A T i DX B A B i i

A 25K I B4 B AT AR A 3 J2 o A RN — B0 2 POKTE IR A ITZ 207 M HUK SR
T B van S -TRE B I L LA s R A0 J7 AR s K I B K A . KSR B 4 A DA <3 R 2 ol ol
By, AEKIESME ST, e K I A0 i 35 80 B AL 2 oty A K SIS A SU3RY . 207 fir
PRBEKIEK % 4. BRI 38 ToKIESNEl 2~3 m &b, $2EAO AR, I M5 R UK 4
W, BRI K AR A P R o SR PMA BEE T AR E AL, W Tm, 58 1~2m,
R AURE TR BE L RN N BE AR PR R e 2 3R S T AR B8 R OB SRS e M, 5
SR BEAR WA JE DT B oty DA BORLY) PRI . BRI TR DA E T B, LGRS OK O
KPR IR AE o ABL W% vl 0 R A O BRAUD DAY St B, sl i IBORA 0 JO  7  Z2 Aol A ) i 50 B
s, ORIEAE Y AT N 2 X 50 BN S A U R B IR AR E K B S B AE S R G, AR
15 e i A 00 TR I sk A K I R 48 A v D BE o Ol Y A BRI BE R DRI S P 000 354 v A A S
B, BRI KRR, K AR R, M T 2R SR ot e v o il RO BE 1, JF 4R e X7
KAR T A HEURE 2 75 P W R A EOR SRR RO E .
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Abstract In this study, the current status of source water in the rural area of Rakhine state, Myanmar, was
investigated with feasible strategies customized to address the challenges encountered in water supply. The filed
investigation reflected that in the rural area of Rakhine source water is mainly derived from natural ponds. In
addition, Rakhine state is located in the tropical area with an abundant and concentrated rainfall during the rainy
season, while the dry season lasts for a long time with considerable evaporation rate, resulting in a
disproportional temporal distribution of water quantity in ponds. According to the measurement of the pond
water samples, the turbidity and color of pond water were high during the rainy season, while the concentrations
of aluminum, manganese, and iron exceeded the World Health Organization’s drinking water standards during
dry season. It showed that the ponds in the investigated area generally lack necessary ecological interception,
protection, and maintenance, which could not effectively decrease the nonpoint source pollution. The above
mentioned results suggested that the local environmental and quality of life were severely affected due to the
lack of drinking water supply with sufficient quantity and high quality. Considering local social and economic
development levels and the local habits of villagers, the onsite ecological purification scheme of “pond-ditch-
vegetative buffer zone” was put forward, which is suitable for rainy and dry seasons in tropical areas. This multi-
barrier approach can effectively intercept and mitigate the surface and subsurface runoff, while it can also
increase storage space of the system, and thereby expanding water conservation capacity, and strengthening the
self-purification function of natural ecosystems. Finally, a promising water purification process configuration
with merits of low maintenance and low energy consumption was proposed to ensure the safety of local drinking
water supply.

Keywords Rakhine state; pond; ecological purification; drinking water; water quantity and quality





