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Evaluation of Drought Monitoring Using Satellite Precipitation for Un-gaged Basins
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Abstract

This study analyzed the applications of near real-time drought monitoring using satellite rainfall for the Korean Peninsula and un-gaged basins. We used
AWS data of Yongdam-Dam, Hoengseong-Dam in Korea area, the meteorological station of Nakhon Rachasima, Pak chong for test-bed to evaluate the
validation and the opportunity for un-gaged basins. In addition, we calculated EDI (Effective doought index) using the stations and co-located
PERSIANN-CDR, TRMM (Tropical Rainfall Measurement Mission) TMPA (The TRMM Multisatellite Precipitation Analysis), GPM IMERG (the
integrated Multi-satellitE Retrievals for GPM) rainfall data and compared the EDI-based station data with satellite data for applications of drought
monitoring. The results showed that the correlation coefficient and the determination coefficient were 0.830 and 0.914 in Yongdam-dam, and 0.689 and
0.835 in Hoengseng-Dam respectively. Also, the correlation coefficient were 0.830, 0.914 from TRMM TMPA datasets and compasion with 0.660,
0.660 based on PERSIANN-CDR and TRMM data in nakhon and pakchong station. Our results were confirmed possibility of near real-time drought
monitoring using EDI with daily satellite rainfall for un-gaged basins.
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Fig. 1 PERSIANN—CDR daily rainfall at October, 5, 1999 (www.ncdc.noaa,gov/cdr/atmospheric/precipitation—persiann—cdr)
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Level 2 A=} 2e] 77119 914 117]9] AlAf oA Al5-sh=
73 A o A AbE = 7 dh A sto] 10
km &] 2Vl 3 e 2F 30 At S =S 7| L AR E Ale
ghek (Table 1). At 2E4 02 AdASARS}E 2]
o] Latency 47l $-0l| A|-&-51=Final run productE H|©]E]

Fig. 2 3-D view of TRMM precipitation radar for Tembin Typhoon on August 23, 2012 (pmm.nasa.gov)

Table 1 GPM IMERG Product

Resolution Regions—Dates Latency Format
0.1°~30 minute SI:?:&?%O?SO Tc: 6porzsen'[ ?N;EI)'%ZrIy run) HDFS
0.1°~30 minute SI:?:&?%O?SO Tc: 6porzsen'[ zliRrjl'c;LlJartse run) HDFS
0.1°~Monthly E:?ShedZO?f Tc: 6porzsen'[ (A;i:;clmrr:) HDFS
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=2E AlFsRL Sl

2. i
7. EDI K|~ A=

A 0 2 71 o] A8l 7Rg A|4= PDSIo|t}. PDSI
= ESS71 AAE AR Al 4 QLo Aol 53t
3, FE A A, vl= SAF A AR E B E o] Fo]
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W7} M2 S0l == Aot} (Alley, 1984; Akinremi and
McGinn, 1996; Guttman, 1998; Keyantash and Dracup, 2002;
Narasimhan, 2004). L T2 ¢l x|4=2 4] 2| SPI7} Wo]
7ha A=A Hol ARE AL Stk SPI= 54717 B¢t
Bt ] HARE BRI AR, 17 doA 48711
7HA] - ThFt ARE gt ELof| thef 7 RS Al 4
o, PDSIE T} At o] 7hekstar A4Stz Hojl 4| PDSI
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AF=]7| e 2ol @A 7 S L7 el e a5
AR 7 == E7HA] 7ok ok Stk ERde] Qlok (Kim,
2010). o|23t SHAIE =E3517] ¢35t Byun and Wilhite
(1999)°ll &Jsfj EDIZ} A|QF=] It} EDI= 7442 {13f 2371
SAUL, A T B W SR Q1 AL Tl
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n=1L\m=1

DEP= EP— MEP )

EDI= DEP/ST(DEP) 3)

Eq. (1)°f|A] EP (Effective Precipitation)= EX LA Z 5
365 F3F0] ARk ofulaful, Pm& 54
m US| 7S LT, it 79 g 717he 1}
o, 2143651 o] 2H8 7121 Eq. ()% Be14 EPo)
71%-8+4] ot (MEP) 2}t HALH(DEP) S Alkkeh 4= Qlt} o] %
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DEP7} 5 79, o] gk Btk Hx3t Ze ofu|sh,
DEP7}5-%1 o] A48 7, -5 hgollA 21 A4
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Table 2 Drought classification by EDI

Effective Drought Index Category
EDI ) 25 Extremely wetter
15 (ED <25 Severely wetter
0.7 (EDI <15 Moderately wetter
0(ED <07 Weak wet (Normal)
—-07(ED =0 Weak drought (Normal)
-15(EDI < 07 Moderately drier
—25(EDI < -15 Severely drier
EDI < =25 Extremely drier

£ 3652101 T}e] ThA] ARFET EDI 2|4 Table 29} 2
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Fig. 4 The ground meterological station of Nakhon Rachasima
and Pak Chong Agromet

FARE S50] )AL A= 2 Hlo|ew|o] 23} 5}o] EDI
NBAGE AHEEl L, oS BEEl0] 914 B9 RS 7t
o= 24 EDI 442 #4259k

3L S 71N s AR 7 2 A S s
A v A froll Higt 28 7 Ade BHelshr] flste] 2
7Hgo] WhAlsheli, AR} golat g5t BAR Kol
e (Lam Takhong) 492 HIAEH| =2 A4 5H3 T
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O ARE FRsto] A A D AL=R R o] 85T (Fig. 4).

PERSIANN-CDR¥} TRMM TMPA 7+9-#}72] &-8-4
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A5} f130f g she Bl = Haro] Higt = 72 914
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PERSIANN-CDR} TRMM TMPA & A% 218 DB2}
TRMM TMPA #}auko & Al EDI 2|42 v| st

Fig. 5+=PERSIANN-CDRY} TRMM TMPA A} & & A+=
= EDI A]4=2} Nakhon Ratchaima®} Pak Chong Agromet A
o] TE AR R AFEE EDI A4 vl ks vhehd Zlo]
t}. Nakhon Ratchaima 2|8 2] 7-9- A=t A4 A4+
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w}2}A TRMM A ) B A4Sk DPR (Dual Precipitation
Radar) AlAE HASIAL 107]0] 0|2 HEdor A
&= GPM IMERG H|°]|¥ g5 EDI A]4= Ak&o 0|83t
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Fig. 5 EDI time series calculated using 22—yr satellite rainfall and AWS and the correlation (a) Nakhon Ratchaima and (b) Pak Chong
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