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1.  INTRODUCTION 
 

A®f¥ kz©¥ ¯ffu¦ d©¥nxl Y ¢f¥nzd k¥zw ;©xf āÿ ¨z ;©v± āāË āÿĀĄË ¨mf 5±d¥zwf¨fz¥zvzl± Mf¦¨afd 

Y¨ ¨mf TfY¨mf¥ H¥fdnb¨nzx *fx¨f¥ ãTH*Ý5>Mä mz¦¨fd ¨mf kz©¥¨m Yxx©Yv 3vY¦m 3vzzd Yxd 6x¨fx¦f 

KYnxkYvv ã33Y6Kä .°¢f¥nwfx¨Î  6x Yx fkkz¥¨ ¨z ¦©¢¢z¥¨ nw¢¥z®fwfx¨¦ ¨z TH*Ð¦ z¢f¥Y¨nzxYv 

.°bf¦¦n®f KYnxkYvv A©¨vzzu ã.KAä nx az¨m ¨mf ,Y± Ā Yxd ,Y± ā ¨nwf ¢f¥nzd¦ Yxd f°¢vz¥f ¨mf 

©¨nvn¨± Yxd Ybb©¥Yb± zk ¦mz¥¨f¥Ë ąÝmz©¥v± ¢¥zaYanvn¨± zk kvY¦m kvzzd kz¥fbY¦¨¦Ë ¨mf 33Y6K 

.°¢f¥nwfx¨ a¥z©lm¨ ¨zlf¨mf¥ z®f¥ Ăÿ ¢Y¥¨nbn¢Yx¨¦ ã!¢¢fxdn° !ä k¥zw ¨mf kz¥fbY¦¨Ë ¥f¦fY¥bmË 

Yxd wzdfvnxl bzww©xn¨nf¦ ¨z nx®f¦¨nlY¨f wf¨mzd¦ kz¥ nw¢¥z®nxl kvY¦m kvzzd kz¥fbY¦¨nxlÎ  
 
Mmf kzb©¦ zk ¨mf āÿĀą f°¢f¥nwfx¨ ¯Y¦ ¨z ©¦f Yxd f®Yv©Y¨f mnlm ¥f¦zv©¨nzx l©ndYxbf ¨z nw¢¥z®f 

kvY¦m kvzzd kz¥fbY¦¨¦ k¥zw Y xY¨nzxYv ¢f¥¦¢fb¨n®f dz¯x ¨z Y wz¥f vzbYvË TfY¨mf¥ 3z¥fbY¦¨ Akknbf 

ãT3Aä ¢f¥¦¢fb¨n®fÎ Mz ¦nw©vY¨f ¨mf kvz¯ zk nxkz¥wY¨nzx ¨mY¨ zbb©¥¦ k¥zw Y xY¨nzxYv bfx¨f¥ ãfÎlÎ 

TH*ä ¨z ¨mf vzbYv kz¥fbY¦¨ zkknbf¦Ë ¨mn¦ ±fY¥Ð¦ f°¢f¥nwfx¨ ¯Y¦ YlYnx mfvd bzxb©¥¥fx¨v± ¯n¨m ¨mf 

kvY¦m kvzzd f°¢f¥nwfx¨ mz¦¨fd a± ¨mf 5±d¥zwf¨fz¥zvzl± Mf¦¨afd nx ?z¥wYxË A< ã5>MÝ5±d¥zäÎ 

Tmnvf ¢Y¥¨nbn¢Yx¨¦ nx 33Y6K kzb©¦fd zx n¦¦©nxl f°¢f¥nwfx¨Yv kvY¦m kvzzd kz¥fbY¦¨¦ k¥zw ¨mf xf°¨ 

ą mz©¥¦ z©¨ ¨z ā dY±¦Ë ¢Y¥¨nbn¢Yx¨¦ Y¨ ¨mf 5>MÝ5±d¥z f°¢f¥nwfx¨ n¦¦©fd f°¢f¥nwfx¨Yv kvY¦m 

kvzzd ¯Y¨bmf¦ Yxd ¯Y¥xnxl¦ d©¥nxl ¨mf ÿÝą m¥ ¢f¥nzdÎ  
 
Mmf lzYv¦ zk ¨mf āÿĀą 33Y6K .°¢f¥nwfx¨ ¯f¥f ¨zÍ 
 

▪ .®Yv©Y¨f ¯Y±¦ ¨z wY°nwn´f ¨mf ©¨nvn¨± zk mnlm ¥f¦zv©¨nzx bzx®fb¨nzxÝYvvz¯nxl 

wzdfv¦ Yxd fx¦fwavf¦ kz¥ ¦mz¥¨Ý¨f¥w kvY¦m kvzzd kz¥fbY¦¨¦Î 
▪ 6dfx¨nk± ¨mf wz¦¨ fkkfb¨n®f kz¥w¦ Yxd ¢¥z¢f¥ ©¦Ylf zk Y®YnvYavf m±d¥zvzlnb 

l©ndYxbf kz¥ ¨mf Y¦¦f¦¦wfx¨ zk kvY¦m kvzzd ¥n¦uÎ 
▪ .°¢vz¥f ¢¥z¢z¦fd bmYxlf¦ ¨z TH*Ð¦ z¢f¥Y¨nzxYv .°bf¦¦n®f KYnxkYvv A©¨vzzu a± f®Yv©Y¨nxl 

¨mf ©¨nvn¨± zk ¢¥zaYanvn¦¨nb kvY¦m kvzzd kz¥fbY¦¨¦ kz¥ ,Y± Ā Yxd ,Y± ā ¥f¦¢fb¨n®fv±Î 
▪ .xmYxbf b¥z¦¦Ý¨f¦¨afd bzvvYaz¥Y¨nzx Y¦ ¯fvv Y¦ bzvvYaz¥Y¨nzx af¨¯ffx ¨mf 

z¢f¥Y¨nzxYv kz¥fbY¦¨nxlË ¥f¦fY¥bmË Yxd YbYdfwnb bzww©xn¨nf¦ zx ¨mf kz¥fbY¦¨ 

bmYvvfxlf¦ Y¦¦zbnY¨fd ¯n¨m ¦mz¥¨Ý¨f¥w kvY¦m kvzzd kz¥fbY¦¨nxlÎ 
 
Mmn¦ ¥f¢z¥¨ ¯nvv ¢¥z®ndf Y ¦©wwY¥± zk ¨mf Yb¨n®n¨nf¦Ë ¦©atfb¨n®f f®Yv©Y¨nzx¦Ë Yxd ¢z¨fx¨nYv 
fxmYxbfwfx¨¦ ¨z z¢f¥Y¨nzx¦ ¥f¦©v¨nxl k¥zw ¨mf f°¢f¥nwfx¨Î 
 
2.  EXPERIMENT DESCRIPTION 
 
Experimental Forecast Activities 
 
Mmn¦ ±fY¥ kz¥ ¨mf kn¥¦¨ ¨nwf nx ¨mf 33Y6K f°¢f¥nwfx¨ ¯f dn®ndfd ¨mf ¢Y¥¨nbn¢Yx¨¦ nx¨z ¨¯z ¨fYw¦ 
kz¥ fY¥v± wz¥xnxl Y¦¦f¦¦wfx¨ zk ¨mf f°¢f¥nwfx¨Yv l©ndYxbfÎ ÑMfYw 5±d¥zÒ f°Ywnxfd ¨mf 
f°¢f¥nwfx¨Yv m±d¥zvzlnb l©ndYxbf ¦©bm Y¦ ¦znv ¦Y¨©¥Y¨nzxË ¥©xzkkË ¢¥zaYanvn¨nf¦ zk JH3 f°bffdnxl 
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¥fb©¥¥fxbf nx¨f¥®Yv¦Ë Yxd ¨mf ?Y¨nzxYv TY¨f¥ >zdfv z©¨¢©¨ kz¥ ¦¨¥fYwkvz¯ YxzwYvnf¦Î ÑMfYw 
!¨wzÒ f°Ywnxfd ¨mf f°¢f¥nwfx¨Yv l©ndYxbf kz¥ ¨mf Y¨wz¦¢mf¥f nxbv©dnxl df¨f¥wnxn¦¨nb Yxd 
fx¦fwavf JH3Ë ¢¥zaYanvn¨nf¦ zk JH3 f°bffdnxl ®Y¥nz©¦ ¨m¥f¦mzvd¦Ë wzdfv ¦nw©vY¨fd ¥YdY¥ 
¥fkvfb¨n®n¨± Yxd ¦¨YxdY¥d knfvd¦ ¦©bm Y¦ nx¨fl¥Y¨fd ®Y¢z¥ ¨¥Yx¦¢z¥¨ Yxd ¢¥fbn¢n¨Yavf ¯Y¨f¥Î 
3nl©¥f Ā ¦mz¯¦ ®Y¥nz©¦ nwYlf¦ zk ¨mf ¨fYw¦ ¯z¥unxl ¨zlf¨mf¥Î 
 

 
Figure 1.  6wYlf¦ zk MfYw !¨wz Yxd MfYw 5±d¥z ¯z¥unxl ¨zlf¨mf¥ d©¥nxl ¨mf f°¢f¥nwfx¨Î 
 
Mmf ¨fYw¦ ¨mfx bmz¦f Y vfYdf¥ ¨z a¥nfk ¨mf z¨mf¥¦ zx ¨mf knfvd¦ÝzkÝnx¨f¥f¦¨ kz¥ ¨mY¨ dY±Ë ¨mfx ¨mf 
¢Y¥¨nbn¢Yx¨¦ ¯z¥ufd bzvvYaz¥Y¨n®fv± ©¦nxl ¨mf f°¢f¥nwfx¨Yv l©ndYxbf ¨z ¢¥zd©bf Y āĀÝmz©¥ ,Y± 
Ā .°bf¦¦n®f KYnxkYvv A©¨vzzu ©¦nxl bzx¨z©¥¦ zk āË ĄË Āÿ YxdÙz¥ ĂÿĘ ¢¥zaYanvn¨± zk kvY¦m kvzzdnxl 
zbb©¥¥nxl ¯n¨mnx ăÿ uw zk Y ¢znx¨ ã3nl©¥f āäÎ 
 

 
Figure 2. ,Y± þ .KA n¦¦©fd d©¥nxl 33Y6K z®f¥vYnd ¯n¨m za¦f¥®Y¨nzx¦ Þ SYvnd þĂX ;©xf ÿÿ Ý þÿX 
;©xf ÿĀÎ 
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N¦nxl ©¢dY¨fd l©ndYxbf Yxd b©¥¥fx¨ ¥YdY¥Ë ¨mf ¢Y¥¨nbn¢Yx¨¦ ¨mfx n¦¦©fd Y ąÝmz©¥ kz¥fbY¦¨ ©¦nxl 
bzx¨z©¥¦ zk ĀÿË Ăÿ YxdÙz¥ ĄÿĘ xfnlmaz¥mzzd ¢¥zaYanvn¨± zk kvY¦m kvzzdnxl ãH33ä zbb©¥¥nxl ¯n¨mnx 
ăÿ uw zk Y ¢znx¨ af¨¯ffx ĀćX Yxd ÿÿXÎ  !x f°Yw¢vf n¦ ¦mz¯x nx 3nl©¥f ĂÎ  Mmn¦ kz¥fbY¦¨ n¦ wz¦¨ 
©¨nvn´fd a± ¨mf 5>MÝ5±d¥z ¨fYw Y¦ n¨ bz¥¥f¦¢zxd¦ ¨z ¨mfn¥ kz¥fbY¦¨ ¯nxdz¯ kz¥ n¦¦©nxl kvzzd 
¯Y¨bmf¦ Yxd ¯Y¥xnxl¦Î  6¨ Yv¦z ¦f¥®f¦ ¨z ¦©¢¢z¥¨ nw¢¥z®fwfx¨¦ ¨z ¨mf TH* >f¨TY¨bm ,f¦u 
z¢f¥Y¨nzx¦ a± ©¦nxl f°¢f¥nwfx¨Yv l©ndYxbf nx Y ¦mz¥¨f¥Ë ą mz©¥ ¨nwfk¥YwfÎ 
 

 
Figure 3. H33 n¦¦©fd d©¥nxl 33Y6K z®f¥vYnd ¯n¨m za¦f¥®Y¨nzx¦ Þ SYvnd þąX ;©xf ÿĀ Ý ýýX ;©xf ÿāÎ 
 
=Y¦¨v±Ë ¨mf ¢Y¥¨nbn¢Yx¨¦ ©¦fd ¨mf vzxlf¥Ý¥Yxlf f°¢f¥nwfx¨Yv l©ndYxbf ¨z n¦¦©f Yx f°¢f¥nwfx¨Yv 
,Y± ā .°bf¦¦n®f KYnxkYvv A©¨vzzuË YlYnx ©¦nxl bzx¨z©¥¦ zk āË ĄË Āÿ YxdÙz¥ ĂÿĘ zk xfnlmaz¥mzzd 
¢¥zaYanvn¨± zk kvY¦m kvzzdnxl zbb©¥¥nxl ¯n¨mnx ăÿ uw zk Y ¢znx¨Ë ®Yvnd af¨¯ffx ĀāX Yxd ĀāXÎ 
ã36l©¥f ăäÎ  !¢¢fxdn° ) ¢¥z®ndf¦ Y a¥fYudz¯x zk Y ¨±¢nbYv dY±Ð¦ ¦bmfd©vfÎ 
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Figure 4. ,Y± ÿ .KA n¦¦©fd d©¥nxl 33Y6K z®f¥vYnd ¯n¨m za¦f¥®Y¨nzx¦ Þ SYvnd þÿX ;©xf ÿĀ Ý þÿX 
;©xf ÿāÎ 
 
Verification 
 
L©atfb¨n®f f®Yv©Y¨nzx bzx¦n¦¨fd zk Āÿ ¦bnfxbf ¤©f¦¨nzx¦ ¢¥f¦fx¨fd ¨z ¨mf ¢Y¥¨nbn¢Yx¨¦ a± ¨mf 
¨f¦¨afd ¦¨YkkÎ  Mmf¦f ¤©f¦¨nzx¦ nxbv©dfd f®Yv©Y¨nzx zk ¨mf kz¥fbY¦¨¦ ¢Y¥¨nbn¢Yx¨¦ b¥fY¨fd Y¦ ¯fvv 
Y¦ z¨mf¥ f°¢f¥nwfx¨Yv wzdfv¦ Yxd ¨zzv¦ ©¦fd d©¥nxl ¨mf kz¥fbY¦¨nxl ¢¥zbf¦¦Î  HY¥¨nbn¢Yx¨¦ ©¦fd 
¯mn¨f azY¥d¦ ¨z ¥Yxu fYbm f°¢f¥nwfx¨Yv l©ndYxbf z¥ ¨zzv zx Y ¦bYvf k¥zw Ā ã®f¥± ¢zz¥ä ¨z Āÿ 
ã®f¥± lzzdäÎ  6xdn®nd©Yv ¦bz¥f¦ ¯f¥f ¨mfx ¥fbz¥dfd Yxd Y®f¥Ylfd ¨z Y¥¥n®f Y¨ zxf ¦bz¥f kz¥ ¨mf 
¤©f¦¨nzxÎ  Mmn¦ ¯Y¦ Y bmYxlf k¥zw ¢¥f®nz©¦ ±fY¥¦ nx ¯mnbm Y Ā ¨z Ą ¦bYvf ¯Y¦ ©¦fd Yxd 
¢Y¥¨nbn¢Yx¨¦ ¯f¥f ¥f¤©n¥fd ¨z Yl¥ff ©¢zx Y bzwwzx ¦bz¥fÎ  3nl©¥f Ą ¦mz¯¦ ¨mf ¢Y¥¨nbn¢Yx¨¦ 
¥Yxunxl Y ¤©f¦¨nzx ©¨nvn´nxl ¨mfn¥ ¯mn¨f azY¥d¦Ë ¯mnbm Yvvz¯fd fYbm ¢Y¥¨nbn¢Yx¨ ¨z mY®f f¤©Yv 
¦bz¥nxl ¥f¢¥f¦fx¨Y¨nzxÎ 
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Figure 5. HY¥¨nbn¢Yx¨¦ f®Yv©Y¨nxl f°¢f¥nwfx¨Yv m±d¥zvzlnb Yxd Y¨wz¦¢mf¥nb wzdfv dY¨Y Yxd 
¨zzv¦Î 
 
! x©waf¥ zk ®f¥nknbY¨nzx ¥f¦z©¥bf¦ ¯f¥f ©¦fd ¨z ¦bz¥f ¨mf f°¢f¥nwfx¨Yv kz¥fbY¦¨¦Î  3nl©¥f ą 
dn¦¢vY±¦ Yx f°Yw¢vf zk mz¯ Y ,Y± Ā .KA ¯Y¦ f®Yv©Y¨fdÎ  HYxfv ãĀä n¦ ¨mf ,Y± Ā .KA ®Yvnd k¥zw 
ĀĄX ;©xf āā ÝÝ ĀāX ;©xf āĂ ¯n¨m kvY¦m kvzzd vzbYv ¦¨z¥w ¥f¢z¥¨¦ ã=LK¦äË kvzzd =LK¦Ë wzanvf 
H¥fbn¢n¨Y¨nzx 6dfx¨nknbY¨nzx ?fY¥ ¨mf 4¥z©xd ãwH6?4ä ¥f¢z¥¨¦Ë ¦¢fbnYvv± ¦b¥ffxfd Nxn¨fd L¨Y¨f¦ 
4fzvzlnbYv L©¥®f± ãNL4Lä lY©lf ¥f¢z¥¨¦Ë Y¦ ¯fvv Y¦ kvY¦m kvzzd ¯Y¥xnxl ¢zv±lzx¦ n¦¦©fd a± vzbYv 
T3A¦ d©¥nxl ¨mf ®Yvnd ¨nwf zk ¨mf kz¥fbY¦¨Î  HYxfv ãāä ¦mz¯¦ ¨mf >©v¨nÝ¥YdY¥Ë w©v¨nÝ¦fx¦z¥ 
ã>K>Lä ¤©Yx¨n¨Y¨n®f ¢¥fbn¢n¨Y¨nzx f¦¨nwY¨f ãJH.ä z®f¥ ¨mf kz¥fbY¦¨ ¢f¥nzdÎ  HYxfv ãĂä dn¦¢vY±¦ 
¨mf ¢¥Yb¨nbYvv± ¢f¥kfb¨ YxYv±¦n¦ ¯mnbm b¥fY¨f¦ Y xfnlmaz¥mzzd ¢¥zaYanvn¦¨nb kz¥fbY¦¨ aY¦fd zx 
¨mf kvY¦m kvzzd ¥f¢z¥¨¦ ¥fbfn®fd ¦f¥®nxl Y¦ Y ¥f¢¥f¦fx¨Y¨nzx zk ¯mY¨ ¨mf kz¥fbY¦¨ ¦mz©vd mY®f 
affx nk ¨mf kz¥fbY¦¨f¥ mYd ¢¥nz¥ uxz¯vfdlf zk ¯mf¥f ¨mf ¥f¢z¥¨¦ ¯z©vd af vzbY¨fdÎ  HYxfv ãăä 
¦mz¯¦ ¨mf Y¥fY¦ ¯mf¥f ¨mf >K>L JH. f°bffdfd ĆĄĘ zk ¨mf kvY¦m kvzzd l©ndYxbfÎ  HY¥¨nbn¢Yx¨¦ 
¯f¥f k¥ff ¨z ¥f®nf¯ Yvv zk ¨mf¦f ¢Yxfv¦ ¯mfx bzwnxl ©¢ ¯n¨m Y ¦©atfb¨n®f ¦bz¥f kz¥ fYbm 
f°¢f¥nwfx¨Yv kz¥fbY¦¨Î  3z¥ ¨mf z¨mf¥ ¦bnfxbf f®Yv©Y¨nzx¦Ë Y bzwanxY¨nzx zk ¥f¢z¥¨¦ Yxd >K>L 
JH. ¯Y¦ ¨±¢nbYvv± ©¦fd Y¦ ®f¥nknbY¨nzxÎ 
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Figure 6. Sf¥nknbY¨nzx kz¥ ,Y± þ .KA ®Yvnd þĂX ;©xf ÿÿ ÝÝ þÿX ;©xf ÿĀÎ  ãþä ,n¦¢vY± zk ¨mf kz¥fbY¦¨ 
bzx¨z©¥¦ ¯n¨m kvY¦m kvzzd Yxd kvzzd ¥f¢z¥¨¦ Yxd z¢f¥Y¨nzxYv kvY¦m kvzzd ¯Y¥xnxl¦ z®f¥vYndÎ  ãÿä 
>K>L JH. ®Yvnd z®f¥ ¨mf kz¥fbY¦¨ ¢f¥nzdÎ  ãĀä H¥Yb¨nbYvv± ¢f¥kfb¨ YxYv±¦n¦Î  ãāä !¥fY¦ ¯mf¥f 
>K>L JH. ¯Y¦ l¥fY¨f¥ ¨mYx ĄĂĖ zk ¨mf kvY¦m kvzzd l©ndYxbfÎ 
 
Collaboration with NSSL’s HMT-Hydro 
 
.Ybm dY± Y¨ ā H> .,M ¯f bzxd©b¨fd Y āÝ¯Y± a¥nfknxl ¯n¨m ¨mf 5>MÝ5±d¥z l¥z©¢ nx ?z¥wYxË 
A<Î Mmf 33Y6K ¢Y¥¨nbn¢Yx¨¦ ¢¥f¦fx¨fd Yx Y¨wz¦¢mf¥nb Yxd m±d¥zvzlnb Y¦¦f¦¦wfx¨ zk ¨mf b©¥¥fx¨ 
kvzzd ¨m¥fY¨¦ ©¦nxl ¨mf f°¢f¥nwfx¨Yv l©ndYxbf Ybbzw¢Yx±nxl ¨mf f°¢f¥nwfx¨Yv ,Y± Ā .KA Yxd 
¨mf ĀćÝÿÿ NM* H33Ë ¯mnbm ¦f¥®f Y¦ Y ¦¨Y¥¨nxl ¢znx¨ kz¥ ¨mf 5>MÝ5±d¥z l¥z©¢Ð¦ ¯Y¨bmÙ¯Y¥xnxl 
n¦¦©Yxbf¦ kz¥ ¨mf dY±Î Mmn¦ bzvvYaz¥Y¨nzx ¦nw©vY¨f¦ ¨mf kvz¯ zk nxkz¥wY¨nzx k¥zw Y ?Y¨nzxYv 
*fx¨f¥ ¨z Y T3A kz¥ kvzzd ¢z¨fx¨nYv ¦n¨©Y¨nzxYv Y¯Y¥fxf¦¦ Yxd ¢¥z®ndf¦ ®f¥± ®Yv©Yavf dn¦b©¦¦nzx 
z¢¢z¥¨©xn¨±Î Mmf f°bmYxlf nxbv©df¦ xz¨ zxv± mz¯ ¯f bmz¦f z©¥ kz¥fbY¦¨ kzbn Yxd ¨mf ¢¥zbf¦¦ 
¨mY¨ vfd dfbn¦nzx wYunxlË a©¨ Yv¦z Yaz©¨ ¨mf z¥nlnx¦ zk kvY¦m kvzzd l©ndYxbfË xf¯ ¨zzv¦Ë Yxd 
dnkkf¥fx¨ ndfY¦ zx f¦¨Yavn¦mnxl ®f¥nknbY¨nzx ãnxbv©dnxl wfdnY ¥f¦z©¥bf¦äÎ  Mmf 5>MÝ5±d¥z l¥z©¢ 
Yv¦z ©¦fd ¨mn¦ f°bmYxlf ¨z f®Yv©Y¨f ¨mf ¢¥f®nz©¦ dY±¦Ð kz¥fbY¦¨¦ zkkf¥nxl kffdaYbu ¨z ¨mf 
¢Y¥¨nbn¢Yx¨¦ Yxd bzwwfx¨nxl zx ¨mf ®Yv©f zk ¨mf kz¥fbY¦¨¦ ¨z ¨mfn¥ f°¢f¥nwfx¨ ¢¥zbf¦¦ ã3nl©¥f 
ĆäÎ 
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Figure 7Î Mmf k©xb¨nzxYv b±bvf zk ¨mf bzvvYaz¥Y¨nzx ¯n¨m ¨mf 5>MÝ5±d¥z l¥z©¢ nxbv©dnxl kz¥fbY¦¨ 
a¥nfknxl¦ Yxd kffdaYbu ãnwYlf bz©¥¨f¦± 5>MÝ5±d¥zäÎ 
 
5>MÝ5±d¥z 4¥z©¢ .®Yv©Y¨nzx¦ zk 33Y6K 3z¥fbY¦¨¦ 

Mmf 5>MÝ5±d¥z MfYw ¢¥z®ndfd ¨mf 33Y6K ¢Y¥¨nbn¢Yx¨¦ ¯n¨m ¦bz¥fd Yxd ¯¥n¨¨fx f®Yv©Y¨nzx¦ zk 

¨mf f°¢f¥nwfx¨Yv kz¥fbY¦¨¦ ¢¥z®ndfd ¨z ¨mfw kz¥ kffdaYbu ã3nl©¥f¦ ć Yxd ĈäÎ  Mmf ¦bz¥f¦ 

¥fkvfb¨fd ¦unvv nx ¦¢Y¨nYv Ybb©¥Yb±Ë ¢¥zaYanvn¦¨nb bzx¨z©¥ ®Yv©f¦Ë Yxd ©¦fk©v Y¢¢vnbY¨nzx ¨z ¨mf 

¯Y¨bmÙ¯Y¥xnxl n¦¦©Yxbf¦Î Mmn¦ kffdaYbu n¦ ©¦fd ¨z knxfÝ¨©xf ¨mf l©ndYxbfË kz¥fbY¦¨ nxkz¥wY¨nzx 

Yxd ¢¥f¦fx¨Y¨nzx zk ¨mf a¥nfknxl ¨z ¨mf 5>MÝ5±d¥z l¥z©¢Î 
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Figure 8Î !x f°Yw¢vf zk ¨mf ¦bz¥nxl ¢¥zbf¦¦ Y¨ 5>MÝ5±d¥z ¯mfx f®Yv©Y¨nxl 33Y6K 3z¥fbY¦¨¦Î 

 

Figure 9. !x f°Yw¢vf zk ¨mf ¯¥n¨¨fx bzwwfx¨¦ ¢¥z®ndfd a± 5>MÝ5±d¥z ¥flY¥dnxl ¨mf ©¨nvn¨± zk 

¨mf 33Y6K .°¢f¥nwfx¨Yv 3z¥fbY¦¨¦Î 

*zvvYaz¥Y¨nzx ¯n¨m LAAÝ,A5 *zww©xn¨± 

Mmf 5>MÝ5±d¥z ¥Yx kz¥ zxv± ¨m¥ff ¯ffu¦Î  Mz ¦©¢¢vfwfx¨ ¨mf a¥nfknxl ¢¥zbf¦¦ d©¥nxl ¨mf kz©¥¨m 

¯ffuË ¯f nx¦¨fYd kfY¨©¥fd fwYnv¦ ¨z ¨mf LAAÝ,A5 bzww©xn¨± ¦¨Y¨nxl ¨mf lfzl¥Y¢mnbYv kvY¦m 

kvzzd ¢¥zavfw¦ zk ¨mf dY± Yxd zkkf¥nxl 4zMz>ff¨nxl nxkz¥wY¨nzxÎ  Mmf 33Y6K ¢Y¥¨nbn¢Yx¨¦ 

¢¥f¦fx¨fd ¨mf LAAÝ,A5 bYvvf¥¦ ¨mf ¦Ywf Y¨wz¦¢mf¥nb Yxd m±d¥zvzlnb Y¦¦f¦¦wfx¨ zk ¨mf 
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b©¥¥fx¨ kvzzd ¨m¥fY¨¦ ©¦nxl ¨mf f°¢f¥nwfx¨Yv l©ndYxbf Y¦ ¯n¨m ¨mf 5>MÝ5±d¥z bzvvYaz¥Y¨nzx 

ã3nl©¥f ĀÿäÎ  !v¨mz©lm ¨mf Y©dnfxbf ¯Y¦ ¨±¢nbYvv± ¦wYvvË bzvvYaz¥Y¨n®f dn¦b©¦¦nzx¦ ¥flY¥dnxl ¨mf 

f°¢f¥nwfx¨Yv dY¨Y Yxd kz¥fbY¦¨ ¥fY¦zxnxl ¯f¥f ©¦fk©vÎ 

 

 Figure 10. !x f°Yw¢vf zk ¨mf fwYnv ¦fx¨ ¨z ¨mf LAAÝ,A5¦ Yxd TH* 3z¥fbY¦¨f¥Ë )za A¥Y®fbË 

dfvn®f¥nxl ¨mf HHM a¥nfknxl zx ¨mf 4zMz>ff¨nxl H¥f¦fx¨Y¨nzxÎ 

Data 
 
6x Yddn¨nzx ¨z ¨mf k©vv w©v¨nÝbfx¨f¥ ¦©n¨f zk z¢f¥Y¨nzxYv df¨f¥wnxn¦¨nb Yxd fx¦fwavf l©ndYxbfË 

¨mf āÿĀą 33Y6K .°¢f¥nwfx¨ kfY¨©¥fd kz©¥ f°¢f¥nwfx¨Yv fx¦fwavf ¦±¦¨fw¦Í ¨mf L¨z¥wÝLbYvf 

.x¦fwavf zk A¢¢z¥¨©xn¨± ãLL.AË ;n¥Yu f¨ YvÎË āÿĀāä ¢¥z®ndfd a± ¨mf L¨z¥w H¥fdnb¨nzx *fx¨f¥ 

ãLH*äË ¨mf f°¢f¥nwfx¨Yv L¨z¥wÝLbYvf .x¦fwavf 3z¥fbY¦¨ ãLL.3Uä k¥zw ¨mf Nxn®f¥¦n¨± zk 

AuvYmzwY ãANä Yxd *fx¨f¥ kz¥ !xYv±¦n¦ Yxd H¥fdnb¨nzx zk L¨z¥w¦ ã*!HLäË ¨mf .°¢f¥nwfx¨Yv 5nlm 

Kf¦zv©¨nzx .x¦fwavf 3z¥fbY¦¨ ã5K.3Uä ¢¥z®ndfd a± .>*Ë Yxd Y wzdnknfd ®f¥¦nzx zk ¨mf LL.A 

¢¥z®ndfd a± TH*Î  Mmf f°¢f¥nwfx¨ Yv¦z kfY¨©¥fd ¦f®f¥Yv df¨f¥wnxn¦¨nb f°¢f¥nwfx¨Yv 

mnlmÝ¥f¦zv©¨nzx l©ndYxbf ¦±¦¨fw¦Í  ¨mf f°¢f¥nwfx¨Yv 5nlm Kf¦zv©¨nzx KY¢nd Kfk¥f¦m ã.LK= 

5KKK®āä ¢¥z®ndfd a± ¨mf .Y¥¨m L±¦¨fw¦ Kf¦fY¥bm =Yaz¥Y¨z¥± ã.LK=äË ¨mf f°¢f¥nwfx¨Yv  ?z¥¨m 

!wf¥nbYx >f¦z¦bYvf >zdfv ¥Y¢nd ¥fk¥f¦m ã?!>KKä ¢¥z®ndfd a± .>*Ë Yxd ¨mf ?Y¨nzxYv TY¨f¥ 

>zdfv ¢¥z®ndfd a± ¨mf Akknbf zk TY¨f¥ H¥fdnb¨nzx ãATHäÎ  MYavf Ā ¦©wwY¥n´f¦ ¨mf wzdfv dY¨Y 

¨mY¨ ¯Y¦ ¨mf kzb©¦ zk ¨mf f°¢f¥nwfx¨Î  >z¥f nxkz¥wY¨nzx Yaz©¨ fYbm wzdfv n¦ ¢¥z®ndfd afvz¯Î 
 
Table 1. 3fY¨©¥fd ÿýþă 33Y6K df¨f¥wnxn¦¨nb Yxd fx¦fwavf wzdfv l©ndYxbf ã.°¢f¥nwfx¨Yv 
l©ndYxbf n¦ nx ¨mf dY¥uf¥ ¦mYdfä 
 

Provider Model Grid Spacing Forecast Hours Notes 

?*.H ?!> Āā uw ã¢Y¥fx¨ä 
ă uw ãxf¦¨ä 

ćă ã¢Y¥fx¨ä 
ąÿ ãxf¦¨ä 

A¢f¥Y¨nzxYv ?!>Ë nxbv©df¦ Āā 
uw ¢Y¥fx¨ wzdfv Yxd ă uw 

*A?NL xf¦¨ 

K3*¦ 3vY¦m  3vzzd 
4©ndYxbf Ą uw ÿĀË ÿĂË ÿąË Āā Yxd 

āă mz©¥ ®Yv©f¦  
*A?NL wz¦Ynb l¥nd b¥fY¨fd a± 

bzw¢nvnxl nxdn®nd©Yv 
K3*ÝdzwYnx l¥nd¦ 
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?*.H 5KKK Ă uw ĀĄ 
5nlm ¥f¦zv©¨nzxË mz©¥v± ©¢dY¨fdË 
bzx®fb¨nzx Yvvz¯nxl xf¦¨ zk ¨mf 

KY¢nd Kfk¥f¦m ãK!Hä wzdfv 

?*.H 5KKK®ā Ă uw Āć ?*A ¢Y¥Yvvfv zk 5KKK®āË mz©¥v± 
©¢dY¨fdË bzx®fb¨nzx Yvvz¯nxl 

.>*Ù?LL= 
?>>) 
!KT 

TK3Ý?LL= 
ă uw ăć  

Ăą ãTK3Ý?LL=ä 
5n ¥f¦zv©¨nzxË bzx®fb¨nzx 
Yvvz¯nxl *A?NL wzdfv¦ 

ATH ?Y¨nzxYv TY¨f¥ 
>zdfv ã?T>ä 

āĄÿ w 
Ā uw 

  Āć mz©¥¦ 
Āÿ dY±¦ 
Ăÿ dY±¦ 

5z©¥v±Ë ©xbz©¢vfd YxYv±¦n¦ Yxd 

kz¥fbY¦¨ ¦±¦¨fw ¨mY¨ ¢¥z®ndf¦ 

¦¨¥fYwkvz¯ kz¥ āÎĆ wnvvnzx ¥n®f¥ 

¥fYbmf¦ Yxd z¨mf¥ m±d¥zvzlnb 

nxkz¥wY¨nzx zx Āuw Yxd āĄÿw 

l¥nd¦Î 

?LL=Ù5,L*Ù?.K3*
Ù*LN 

H¥fbn¢n¨Y¨nzx 
Kfb©¥¥fxbf 

,Y¨Y ã!¨vY¦ Āăä 
Ą uw 

Ă Yxd ą m¥  
ãāË ĄË ĀÿË āĄ Yxd 

Āÿÿ ±fY¥ nx¨f¥®Yv¦ä 

H¥fbn¢n¨Y¨nzx k¥f¤©fxb± 
f¦¨nwY¨f¦ aY¦fd zx mn¦¨z¥nbYv 

za¦f¥®Y¨nzx¦Î 

.>* ?!> KY¢nd 
Kfk¥f¦m 

Ă uw ãxf¦¨ä 
Āā uw ã¢Y¥fx¨ä 

Āć mz©¥¦ ãmz©¥v±ä 
ąÿ mz©¥¦ ãxf¦¨ÙÿÿË 
ÿąË ĀāË Āć mz©¥¦ä 

ćă mz©¥¦ 
ã¢Y¥fx¨Ùÿÿ ÿąË ĀāË 

Āć mz©¥¦ä 

3fY¨©¥f¦ Yx mz©¥v± kz¥fbY¦¨ Yxd 
Y¦¦nwnvY¨nzx b±bvf kz¥ n¨¦ Ă uw 

*A?NL xf¦¨ Yxd n¨¦ ?z¥¨m 
!wf¥nbYx Āā uw dzwYnxÎ  N¦f¦ 

m±a¥nd Ă,.xSY¥ Yxd 
nxbz¥¢z¥Y¨f¦ ¥YdY¥ ¥fkvfb¨n®n¨± 

nx¨z n¨¦ Y¦¦nwnvY¨nzx ¦±¦¨fw ®nY Y 
bzw¢vf° bvz©d YxYv±¦n¦ 

Y¢¢¥zYbmÎ 

.LK=Ù4L, .LK= 5KKK®ā Ă uw 

5z©¥v± z©¨ ¨z Āć 
mz©¥¦ f®f¥±  mz©¥ 
5z©¥v± z©¨ ¨z Ăą 

mz©¥¦ f®f¥± Ă 
mz©¥¦ 

.°¢f¥nwfx¨Yv ®f¥¦nzx zk ¨mf 
?*.H 5KKK®āË mz©¥v± ©¢dY¨fdË 

bzx®fb¨nzx Yvvz¯nxl 

.LK=Ù4L, 
5KKK 

MnwfÝvYllfd 
.x¦fwavf 

ã5KKKÝM=.ä 
Ă uw āă 

?fnlmaz¥mzzd fx¦fwavnxl 
Y¢¢¥zYbm bYvb©vY¨fd z®f¥ Y Ăuw 

l¥nd zk ¨nwfÝvYllfd .LK= 
5KKK®ā df¨f¥wnxn¦¨nb wfwaf¥¦Î 
H¥zaYanvn¨nf¦ Y¨ Y ¢znx¨ ¥fkf¥ ¨z 

¨mf bmYxbf zk f°bffdnxl Y ln®fx 
¨m¥f¦mzvd ¦zwf¯mf¥f ¯n¨m Y 

ăÿÝuw ¥Ydn©¦ Y¥z©xd ¨mY¨ ¢znx¨Î 

LH*Ù.LK=ÙTH* TH*ÝLL.A 
ãĆ wfwaf¥¦ä ă uw āă 

>zdnknbY¨nzx zk ¨mf z¥nlnxYv 
LL.A ¢¥z®ndfd a± LH*Ì ¥fwz®f¦ 

LH*TK3 Yxd Ydd¦ 5KKK  

.>* 5K.3U Ą uw Ăą 

.°¢f¥nwfx¨Yv ®f¥¦nzx zk 5K.3 
¯n¨m ć wfwaf¥¦ ãkf¯f¥ ?!> 

*A?NL xf¦¨ ¨mYx z¢f¥Y¨nzxYvä 
¯mnbm ¢¥zd©bf¦ fx¦fwavf wfYx 
¢¥fbn¢ nx ¨m¥ff dnkkf¥fx¨ kz¥w¦Ë 
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Yxd ¢¥fbn¢n¨Y¨nzx ¢¥zaYanvn¨± zk 
f°bffdYxbf zk JH3Ë 334Ë Yxd 

K6¦Î 

ANÙ*!HL TK3Ý!KT 
LL.3U Ă uw ąÿ 

ĀĄÝwfwaf¥ ãĀă !KTęĀ ?>>)ä 
fx¦fwavf kz¥fbY¦¨ ã©¢ ¨z ąÿÝmä 

¦¨Y¥¨nxl Y¨ ÿÿÿÿ NM* 

.>* 4.3LU ĀĀĀ uw Ăćă 
)f¨Y ®f¥¦nzx zk ¨mf z¢f¥Y¨nzxYv 

4.3L ©¦nxl Y xf¯ 3¥f¤©fxb± 
>Y¨bm bYvna¥Y¨nzx ¨fbmxn¤©fÎ 

 
Operational and Experimental Deterministic Guidance 
 
RFC Flash Flood Guidance 
3vY¦m 3vzzd 4©ndYxbf ã334ä n¦ ¢¥zd©bfd a± fYbm nxdn®nd©Yv ?TL Kn®f¥ 3z¥fbY¦¨ *fx¨f¥ ãK3*ä nx 

Ybbz¥dYxbf ¯n¨m fYbm K3* dzwYnx ã3nlÎ ĀĀäÎ  Mmf¥f Y¥f kz©¥ wf¨mzd¦ b©¥¥fx¨v± fw¢vz±fd ¨z 

b¥fY¨f 334Í =©w¢fd 3vY¦m 3vzzd 4©ndYxbf ã=334äË 4¥nddfd 3vY¦m 3vzzd 4©ndYxbf ã4334äË 

,n¦¨¥na©¨fd 3vY¦m 3vzzd 4©ndYxbf ã,334äË Yxd ¨mf 3vY¦m 3vzzd Hz¨fx¨nYv 6xdf° ã33H6äÎ Mmf¥fkz¥fË 

¨mf wf¨mzd zk ¢¥zd©bnxl 334 n¦ nxbzx¦n¦¨fx¨ Yb¥z¦¦ K3*¦Î  TH* bzw¢nvf¦ ¨mf l©ndYxbf k¥zw 

fYbm K3* ¨z b¥fY¨f Y *A?NL ĄÝuw ¥f¦zv©¨nzx wz¦Ynb 334 l¥ndÎ  Mmf *A?NL wz¦Ynb¦ Y¥f 

¨nwfÝ¦¨Yw¢fd f®f¥± ą mz©¥¦ ãÿÿË ÿąË ĀāË Āć NM*äË a©¨ Y¥f ©¢dY¨fd mz©¥v± ¨z Ybbz©x¨ kz¥ ¨mf 

vY¨f¦¨ l©ndYxbf n¦¦©fd a± K3*¦Î  

 
Figure 11. Mmf dzwYnx¦ kz¥ fYbm ?TL Kn®f¥ 3z¥fbY¦¨ *fx¨f¥ ã?A!!Ù?TL ã¯Y¨f¥Î¯fY¨mf¥Îlz®äÎ 
 
Precipitation Recurrence Intervals 
H¥fbn¢n¨Y¨nzx Kfb©¥¥fxbf 6x¨f¥®Yv¦ ãK6¦ä Y¥f k¥f¤©fxb± f¦¨nwY¨f¦ lfxf¥Y¨fd wYnxv± k¥zw ?A!! 

!¨vY¦ÝĀă *vnwY¨zvzl± zk NL4L ¥Ynx lYlf¦Î  L¨Y¨n¦¨nbYv YxYv±¦f¦ Y¥f Y¢¢vnfd ¨z ¨mf ¢¥fbn¢n¨Y¨nzx 

bvnwY¨zvzl± ¨z lfxf¥Y¨f ¢¥fbn¢n¨Y¨nzx Ywz©x¨¦ ¥f¢¥f¦fx¨nxl ¨mf Y¢¢¥z°nwY¨f k¥f¤©fxb± zk 

zbb©¥¥fxbf ãfÎlÎ Ā ±fY¥Ë Ą ±fY¥¦Ë Āÿÿ ±fY¥¦Ë f¨bÎ ä kz¥ ®Y¥nz©¦ Ybb©w©vY¨nzx ¢f¥nzd¦ ãfÎlÎ Ą 

wnx©¨f¦Ë Ăÿ wnx©¨f¦Ë Ă mz©¥¦Ë āă mz©¥¦Ë f¨bÎäÎ K6¦ bYx mfv¢ ¨z ndfx¨nk± ¨mf ¥Y¥n¨± zk Y ¥YnxkYvv 

f®fx¨ kz¥ Y ln®fx Y¥fYË Yvf¥¨nxl kz¥fbY¦¨f¥¦ ¨z Yaxz¥wYv z¥ ¢z¨fx¨nYvv± f°¨¥fwf ¥YnxkYvv f®fx¨¦Î 
K6¦ Y¥f Y®YnvYavf kz¥ nx¨f¥®Yv¦ zk āË ĄË ĀÿË āĄË ĀÿÿË Ąÿÿ Yxd Āÿÿÿ ±fY¥¦Ë Yxd Y¥f wfY¦©¥fd nx 
nxbmf¦Î  !¨vY¦ÝĀă dY¨Y z®f¥ Mf°Y¦ Yxd HYbnknb ?T Y¥f ¦¨nvv ¢fxdnxlË Yxd K6¦ dz xz¨ Ybbz©x¨ kz¥ 
Yx¨fbfdfx¨ bzxdn¨nzx¦Î  !x f°Yw¢vf zk ¨mf ą mz©¥Ë Āÿÿ ±fY¥ ¥fb©¥¥fxbf nx¨f¥®Yv kz¥ ¨mf *A?NL 
n¦ ¦mz¯x nx 3nl©¥f ĀāÎ 
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Figure 12. !x f°Yw¢vf zk Y k©vv K6 wY¢ ãþýý ±fY¥ K6 z®f¥ ă mz©¥¦ä Y®YnvYavf ¨z kz¥fbY¦¨f¥¦ az¨m 
z¢f¥Y¨nzxYvv± Y¨ TH* Yxd nx ¨mf 33Y6K .°¢f¥nwfx¨Î 
 
OWP’s National Water Model (NWM) 
Mmf ?T> n¦ Yx mz©¥v± ©xbz©¢vfd YxYv±¦n¦ Yxd kz¥fbY¦¨ ¦±¦¨fw ¨mY¨ ¯nvv ¢¥z®ndf ¦¨¥fYwkvz¯ kz¥ 
āÎĆ wnvvnzx ¥n®f¥ ¥fYbmf¦ Yxd z¨mf¥ m±d¥zvzlnb nxkz¥wY¨nzx zx Āuw Yxd āĄÿw l¥nd¦Î  
 
Mmf bz¥f zk ¨mf ¦±¦¨fw n¦ ¨mf ?*!KÝ¦©¢¢z¥¨fd bzww©xn¨± TK3Ý5±d¥z m±d¥zvzlnb wzdfvÎ  6¨ 
nxlf¦¨¦ kz¥bnxl k¥zw Y ®Y¥nf¨± zk ¦z©¥bf¦ nxbv©dnxl >K>L ¥YdY¥ÝlY©lf za¦f¥®fd ¢¥fbn¢n¨Y¨nzx 
dY¨Y Yxd 5KKKË K!HË 43L Yxd *3L ?TH kz¥fbY¦¨ dY¨YÎ  TK3Ý5±d¥z n¦ bzxknl©¥fd ¨z ©¦f ¨mf 
?zYm>H =Yxd L©¥kYbf >zdfv ã=L>ä ¨z ¦nw©vY¨f vYxd ¦©¥kYbf ¢¥zbf¦¦f¦Î  Lf¢Y¥Y¨f ¯Y¨f¥ ¥z©¨nxl 
wzd©vf¦ ¢f¥kz¥w dnkk©¦n®f ¯Y®f ¦©¥kYbf ¥z©¨nxl Yxd ¦Y¨©¥Y¨fd ¦©a¦©¥kYbf kvz¯ ¥z©¨nxl zx Y 
āĄÿw l¥ndË Yxd w©¦unxl©wÝb©xlf bmYxxfv ¥z©¨nxl dz¯x ?5,Hv©¦Sā ¦¨¥fYw ¥fYbmf¦Î  Kn®f¥ 
YxYv±¦f¦ Yxd kz¥fbY¦¨¦ Y¥f ¢¥z®ndfd Yb¥z¦¦ Y dzwYnx fxbzw¢Y¦¦nxl ¨mf *A?NL Yxd 
m±d¥zvzlnbYvv± bzx¨¥na©¨nxl Y¥fY¦Ë ¯mnvf vYxd ¦©¥kYbf z©¨¢©¨ n¦ Y®YnvYavf zx Y vY¥lf¥ dzwYnx ¨mY¨ 
f°¨fxd¦ af±zxd ¨mf *A?NL nx¨z *YxYdY Yxd >f°nbz ã¥z©lmv± k¥zw vY¨n¨©df ĀĈ? ¨z Ąć?äÎ  !x 
f°Yw¢vf zk ¨mf ¦¨¥fYwkvz¯ YxzwYv± ¢¥zd©b¨ n¦ ¦mz¯x nx 3nl©¥f ĀĂÎ  Mmf ¦±¦¨fw nxbv©df¦ Yx 
YxYv±¦n¦ Yxd Y¦¦nwnvY¨nzx bzxknl©¥Y¨nzx Yvzxl ¯n¨m ¨m¥ff kz¥fbY¦¨ bzxknl©¥Y¨nzx¦Î  NL4L 
¦¨¥fYwkvz¯ za¦f¥®Y¨nzx¦ Y¥f Y¦¦nwnvY¨fd nx¨z ¨mf YxYv±¦n¦ Yxd Y¦¦nwnvY¨nzx bzxknl©¥Y¨nzxË Yxd Yvv 
kz©¥ bzxknl©¥Y¨nzx¦ afxfkn¨ k¥zw ¨mf nxbv©¦nzx zk ĀËāăÿ ¥f¦f¥®zn¥¦Î  Mmf ?T> n¦ ¥©x nx kz©¥ 
bzxknl©¥Y¨nzx¦Í 
 

ĀÎ  !xYv±¦n¦ Yxd Y¦¦nwnvY¨nzx Ā mz©¥ ¦xY¢¦mz¨ 
āÎ  Lmz¥¨ÝKYxlf Āć mz©¥ df¨f¥wnxn¦¨nb kz¥fbY¦¨ 
ĂÎ  >fdn©wÝKYxlf Āÿ dY± df¨f¥wnxn¦¨nb kz¥fbY¦¨  
ăÎ  =zxlÝKYxlf Ăÿ dY± fx¦fwavf kz¥fbY¦¨ 
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Figure 13. !x f°Yw¢vf zk ¨mf ?Y¨nzxYv TY¨f¥ >zdfv L¨¥fYwkvz¯ !xzwYv± wY¢Î  ?z¨fÍ 3z¥ 33Y6K 
ÿýþăË ?T> z©¨¢©¨ ¯nvv af ¢¥z®ndfd Y¦ ¯fa l¥Y¢mnb¦ zxv±Î 
 
EMC North American Model Rapid Refresh (NAMRR) 
Mmf ?z¥¨m !wf¥nbYx >f¦z¦bYvf KY¢nd Kfk¥f¦m ¦±¦¨fw ã?!>KKä n¦ Yx mz©¥v±Ý©¢dY¨fd ®f¥¦nzx zk 
¨mf ?z¥¨m !wf¥nbYx >f¦z¦bYvf ã?!>ä kz¥fbY¦¨ ¦±¦¨fw Yxd n¨¦ dY¨Y Y¦¦nwnvY¨nzx ¦±¦¨fwÎ  Mmf 
b©¥¥fx¨ ®f¥¦nzx zk ¨mf ?!>Ë ©¢l¥Ydfd nx !©l©¦¨ āÿĀăË b©¥¥fx¨v± ¢f¥kz¥w¦ Yx Y¨wz¦¢mf¥nb 
YxYv±¦n¦ zxv± f®f¥± Ă mz©¥¦ zx n¨¦ Āā uw ?z¥¨m !wf¥nbYx dzwYnx Ý ¨mf¥f n¦ xz b±bvnxl zk n¨¦ 
xf¦¨fd dzwYnx¦ ãkz¥fbY¦¨¦ Y¥f ¢¥z®ndfd f®f¥± ą mz©¥¦äÎ Mmf ?!>KKË nx bzx¨¥Y¦¨Ë kfY¨©¥f¦ Yx 
mz©¥v± kz¥fbY¦¨ Yxd Y¦¦nwnvY¨nzx b±bvf kz¥ n¨¦ Ă uw *A?NL Yxd !vY¦uY xf¦¨ dzwYnx¦ nx Yddn¨nzx 
¨z n¨¦ ?z¥¨m !wf¥nbYx Āā uw dzwYnxÎ  LnwnvY¥ ¨z ¨mf ?!>Ë ¨mf ?!>KKî¦ dY¨Y Y¦¦nwnvY¨nzx 
¦±¦¨fw ©¦f¦ m±a¥nd Ă,.xSY¥Ë ¯mf¥f ¨mf fx¦fwavf wfwaf¥¦ bzwf k¥zw ¨mf 4vzaYv ,Y¨Y 
!¦¦nwnvY¨nzx L±¦¨fwî¦ .x¦fwavf <YvwYx 3nv¨f¥Î  Mmf ?!>KK Yv¦z nxbz¥¢z¥Y¨f¦ ¥YdY¥ ¥fkvfb¨n®n¨± 
nx¨z n¨¦ Y¦¦nwnvY¨nzx ¦±¦¨fw ®nY Y bzw¢vf° bvz©d YxYv±¦n¦ Y¢¢¥zYbmÎ  Mmf ©¦f zk ¥YdY¥ ¥fkvfb¨n®n¨± 
nx ¨mf YxYv±¦n¦ Yxd ¨mf nx¦¨n¨©¨nzx zk Y dn¦¨nxb¨ dY¨Y Y¦¦nwnvY¨nzx b±bvf lfxf¥Yvv± nw¢¥z®f ¨mf 
©¨nvn¨± zk ¨mf ¦mz¥¨Ý¨f¥w kz¥fbY¦¨¦ ãÿÝĀāmä k¥zw Ă uw *A?NL Yxd !< xf¦¨¦ ¥fvY¨n®f ¨z ¨mfn¥ 
z¢f¥Y¨nzxYv bz©x¨f¥¢Y¥¨¦Î 

=nuf ¨mf ?!>Ë ¨mf ?!>KK n¦ aY¦fd ©¢zx ¨mf ?zxÝm±d¥z¦¨Y¨nb >©v¨n¦bYvf >zdfv zx ¨mf )Ýl¥nd 
ã?>>)ä Yxd ¥©x¦ ¨mf ¦Ywf ¦©n¨f zk ¢m±¦nb¦ z¢¨nzx¦Î  5z¯f®f¥ ¨mf ?!>KK mY¦ mYd ¦f®f¥Yv 
¢m±¦nb¦ bmYxlf¦ Yxd ¦zwf Ydt©¦¨wfx¨¦ ¨z n¨¦ d±xYwnb¦Î  Mmf a¥nfk mnlmvnlm¨¦ nxbv©dfÍ 

● *mYxlf¦ ¨z ¨mf )>; ¢Y¥Ywf¨f¥n´fd bzx®fb¨nzx kz¥ ¨mf Āā uw ?z¥¨m !wf¥nbYx dzwYnx ¨z 
nw¢¥z®f JH3 anY¦f¦ Yxd ¨m¥fY¨ ¦bz¥f¦ nx ¨mf bzzv ¦fY¦zxÎ 

● N¢dY¨f¦ ¨z ¨mf ?zYm =L> ¨z ¥fd©bf vz¯ āw df¯¢znx¨ anY¦f¦ nx ¨mf bzzv ¦fY¦zxÎ 
● N¢dY¨f¦ ¨z ¨mf >V; ¨©¥a©vfxbf ¦bmfwf ¨z Ydd¥f¦¦ wY¥n¨nwf ¦mYvvz¯ bvz©dnxf¦¦ n¦¦©f¦Î 
● *mYxlf¦ ¨z KKM> ¥YdnY¨nzx Yxd 3f¥¥nf¥Ý!vnlz wnb¥z¢m±¦nb¦ ¨z Ydd¥f¦¦ āw M ¯Y¥w anY¦ 

d©¥nxl ¨mf ¯Y¥w ¦fY¦zxÎ 
● 6xb¥fY¦f ¨mf k¥f¤©fxb± zk bYvv¦ ¨z ¢m±¦nb¦ nx ¨mf xf¦¨¦Î 
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● !d®fb¨ ¦¢fbnknb m©wndn¨± Y¨ f®f¥± wzdfv d±xYwnb¦ ¨nwf¦¨f¢ ãnx¦¨fYd zk f®f¥± z¨mf¥äÎ 
5z©¥v± b±bvf¦ z©¨ ¨z Āć mz©¥¦ ¯f¥f Y®YnvYavf kz¥ ¨mf HY¥fx¨ ãĀā uwä Yxd *A?NL xf¦¨ ãĂ uwäÎ  !¨ 
ÿÿË ÿąË ĀāË Yxd Āć NM* kz¥fbY¦¨¦ ¯fx¨ z©¨ ¨z ąÿ mz©¥¦ kz¥ ¨mf *A?NL xf¦¨ Yxd ćă mz©¥¦ kz¥ ¨mf 
HY¥fx¨ Āā uw dzwYnxÎ 
 
High Resolution Rapid Refresh  Operational NCEP (HRRRv1) and Experimental NCEP/ESRL 
(HRRRv2) 
Mmf z¢f¥Y¨nzxYv 5KKK ®f¥¦nzx ĀË ¥©x Y¨ ?*.HË ãm¨¨¢ÍÙÙ¥Y¢nd¥fk¥f¦mÎxzYYÎlz®Ùm¥¥¥ä n¦ Ă uw 
¥f¦zv©¨nzx ¯mnbm ©¦f¦ az©xdY¥± bzxdn¨nzx¦ k¥zw ¨mf mz©¥v± ©¢dY¨fdË ¥YdY¥Ý,36ÝY¦¦nwnvY¨fd 
KY¢nd Kfk¥f¦m ãK!Hä wzdfvÎ 6¨ kfY¨©¥f¦ Y TK3Ý!KT bz¥fË Mmzw¢¦zx wnb¥z¢m±¦nb¦Ë Yxd n¦ k©vv± 
bzx®fb¨nzx Yvvz¯nxlÎ Mmf 5KKK n¦ nxn¨nYvn´fd ¯n¨m vY¨f¦¨ Ă, ¥YdY¥ ¥fkvfb¨n®n¨± Yxd kfY¨©¥f¦ Y 
TK3Ý!KT bz¥f ®f¥¦nzx ĂÎăÎĀË Mmzw¢¦zx wnb¥z¢m±¦nb¦Ë Yxd n¦ k©vv± bzx®fb¨nzx Yvvz¯nxlÎ Mmf 
z¢f¥Y¨nzxYv 5KKK®Ā n¦ ¥©x f®f¥± mz©¥ Yxd ¢¥zd©bf¦ mz©¥v± Yxd ¦©aÝmz©¥v± kz¥fbY¦¨¦ z©¨ ¨z ĀĄ 
m¥¦Î 
  
,©¥nxl ¨mf 33Y6K .°¢f¥nwfx¨Ë ¨mf z¢f¥Y¨nzxYv 5KKK ¯Y¦ nx ¨mf ¢¥zbf¦¦ zk afnxl ©¢l¥Ydfd ¨z 
®f¥¦nzx ā ã5KKK®āäË ¯mnbm ©¦f¦ 4L6 m±a¥nd dY¨Y Y¦¦nwnvY¨nzx ãnx¦¨fYd zk Ă,S!KäË TK3Ý!KT 
®f¥¦nzx ĂÎąÎĀ Yxd ¥fwYnx¦ zx Y Ă uw l¥ndÎ  Mmf KKM>Ù4zddY¥d ¥YdnY¨n®f ¦bmfwf¦ mY®f affx 
¥f¢vYbfd ¯n¨m ¨mf KKM>4 kz¥ az¨m vzxl¯Y®f Yxd ¦mz¥¨¯Y®f ¥YdnY¨nzxÎ Mmf 5KKK®ā Yv¦z 
kfY¨©¥f¦ Yx fxmYxbfd az©xdY¥± vY±f¥ ¦bmfwf ¨mY¨ nxbv©df¦ ¨mf ¥YdnY¨n®f fkkfb¨¦ zk ¦©al¥nd ¦bYvf 
ã©x¥f¦zv®fdä bvz©d¦ Yxd Y vYxd ¦©¥kYbf ¦bmfwf ¯n¨m ¦fY¦zxYvv±Ý®Y¥±nxl ®flf¨Y¨nzx k¥Yb¨nzx Yxd 
wzdnknfd ¯nv¨nxl ¢znx¨¦Ùnxb¥fY¦fd ¥z©lmxf¦¦ vfxl¨m ®Yv©f¦Î Mmf wnb¥z¢m±¦nb¦ ¦bmfwf n¦ 
©¢l¥Ydfd ¨z Yx Yf¥z¦zvÝY¯Y¥f Mmzw¢¦zx wnb¥z¢m±¦nb¦ kz¥ wz¥f f°¢vnbn¨ bvz©d kz¥wY¨nzxÎ !vv zk 
¨mf¦f bmYxlf¦ mfv¢ ¦nlxnknbYx¨v± ¥fd©bf Y vz¯Ývf®fv ¯Y¥wÙd¥± anY¦ d©¥nxl ¨mf dY±¨nwf nx ¨mf 
¯Y¥w ¦fY¦zx Yvzxl ¯n¨m Y ¥fd©b¨nzx nx Y mnlm ¦©¥kYbf ¯nxd ¦¢ffd anY¦Î ! mnlm anY¦ nx bzx®fb¨n®f 
¢¥fbn¢n¨Y¨nzx kz¥fbY¦¨¦ n¦ Yv¦z ¥fd©bfdÎ 
  
5KKK®ā n¦ ¥©x Y¨ ?*.H ã?*A ¢Y¥Yvvfvä f®f¥± mz©¥ Yxd ¢¥zd©bf¦ mz©¥v± Yxd ¦©aÝmz©¥v± kz¥fbY¦¨¦ 
z©¨ ¨z Āć m¥¦Î  Mmf 5KKK®ā n¦ Yv¦z ¥©x f°¢f¥nwfx¨Yvv± Y¨ .LK= f®f¥± mz©¥ ¯n¨m mz©¥v± Yxd 
¦©aÝmz©¥v± kz¥fbY¦¨¦ z©¨ ¨z Āć m¥¦ ¯n¨m ¨mf f°bf¢¨nzx zk f®f¥± ¨mn¥d mz©¥ ¯mf¥f ¨mf mz©¥v± 
kz¥fbY¦¨¦ Y¥f f°¨fxdfd ¨z Ăą m¥¦Î Mmf ?*.H 5KKK®ā Yxd .LK= 5KKK®ā Y¥f bzxknl©¥fd ndfx¨nbYvv± 
¯n¨m ¨mf f°bf¢¨nzx zk ¨mf .LK= kz¥fbY¦¨ vfxl¨m f°¨fx¦nzx Yxd wnxz¥ dnkkf¥fxbf¦ nx za¦f¥®Y¨nzx 
Y®YnvYanvn¨±Ù©¦f kz¥ dY¨Y Y¦¦nwnvY¨nzxÎ 
 
 
Experimental Ensemble Model Guidance 
 
ESRL/GSD HRRR Time-lagged Ensemble (HRRR-TLE) 
Mmf 5KKKÝM=. bzwanxf¦ kz¥fbY¦¨¦ k¥zw w©v¨n¢vf df¨f¥wnxn¦¨nb 5KKK ¥©x¦Ë nxn¨nYvn´fd Y¨ dnkkf¥fx¨ 
¨nwf¦ a©¨ ®Yvnd Y¨ ¨mf ¦Ywf ¨nwfÎ Mmf b©¥¥fx¨ ®f¥¦nzxË k¥z´fx kz¥ ¨mf d©¥Y¨nzx zk 33Y6K āÿĀąË 
©¦f¦ Ă ¥fbfx¨ ¥©x¦ zk ¨mf f°¢f¥nwfx¨Yv .LK= 5KKK®ā ã¦ff Yaz®fäÎ Mmf 5KKK®ā z¢f¥Y¨f¦ ¯n¨m Y 
íām vY¨fxb±Ë Yxd ¯n¨m mz©¥ ´f¥z ¦f¨ ¨z ¨mf b©¥¥fx¨ ¨nwfÎ 3z¥ f°Yw¢vfË ¨mf Āā´ 5KKKÝM=. ©¨nvn´f¦ 
kz¥fbY¦¨¦ k¥zw 5KKK®ā ¥©x¦ nxn¨nYvn´fd Y¨ ć´Ë Ĉ´ Yxd Āÿ´Î Mmf ¢¥fbn¢n¨Y¨nzx Yxd !K6 f°bffdYxbf 
¢¥zaYanvn¨nf¦ Y®YnvYavf nx 33Y6K āÿĀą ©¨nvn´f anY¦ bz¥¥fb¨fd fx¦fwavf JH3 f°bffdYxbf ¯n¨mnx Y 
ăÿ uw xfnlmaz¥mzzd ę ćÿ uw ¦¢Y¨nYv knv¨f¥Î Mmf ¢¥zaYanvn¦¨nb ¥©xzkk ¯n¨mnx Y ăÿ uw 
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xfnlmaz¥mzzd ę ćÿ uw ¦¢Y¨nYv knv¨f¥ n¦ df¥n®fd k¥zw fx¦fwavf JH3 Yxd ¨mf 5KKKÙKN* =Yxd 
L©¥kYbf >zdfv ¦znv ¦¨Y¨f bYvb©vY¨nzx¦Î  
 
EMC FFaIR Experimental High Resolution Ensemble Forecast (HREFX) 
Mmf 5K.3U n¦ Yx fx¦fwavf ¢¥zd©b¨ ©¨nvn´nxl w©v¨n¢vf b±bvf¦ zk z¢f¥Y¨nzxYv bzx®fb¨n®f Yvvz¯nxl 
wzdfv¦ zk íĂÝă uw mz¥n´zx¨Yv ¦bYvfÍ xYwfv± ¨mf 5nlmÝKf¦zv©¨nzx Tnxdz¯ ã5n¥f¦TÌ az¨m ¨mf 
TfY¨mf¥ Kf¦fY¥bm Yxd 3z¥fbY¦¨ ãTK3ä !d®Yxbfd Kf¦fY¥bm TK3 ã!KTä Yxd ?zxÝm±d¥z¦¨Y¨nb 
>©v¨n¦bYvf >zdfv zx ¨mf )Ýl¥nd ã?>>)ä wfwaf¥¦ä Yxd ¨mf ?!> *A?NL xf¦¨Î   Mmf ¥f¦zv©¨nzx 
zk ¨mf 5K.3U n¦ Ą uw Yxd ¨mf wfwaf¥¦mn¢ mY¦ affx wzdnknfd kz¥ ¨mf f°¢f¥nwfx¨Ë ©¨nvn´nxl kf¯f¥ 
?!> xf¦¨ wfwaf¥¦ ¨mYx Y¥f ©¦fd a± ¨mf z¢f¥Y¨nzxYv 5K.3Î   H¥zaYanvn¦¨nb l©ndYxbf mY¦ affx 
fxmYxbfd ¯n¨m ¨mf Yddn¨nzx zk xfnlmaz¥mzzd ¢¥zaYanvn¨nf¦ ã5Y¥vf¦¦ f¨ YvÎ āÿĀÿä Yxd 4Y©¦¦nYx 
¦wzz¨mnxl ãLnv®f¥wYxË ĀĈćąä zk ¢¥zaYanvn¨nf¦Î 6x Yddn¨nzx ¨z ¨mf bzx®fx¨nzxYvË 
¢¥zaYanvn¨±ÝwY¨bmfdË Yxd avfxdfd JH3 wfYx¦ k¥zw ¨mf 5K.3UË ¢¥zaYanvn¨nf¦ zk ¢¥fbn¢n¨Y¨nzx 
f°bffdnxl kvY¦m kvzzd l©ndYxbf ã334ä Yxd ¥f¨©¥x nx¨f¥®Yv ®Yv©f¦Ë Yxd ¢¥zaYanvn¨± wY¨bmfd ãH>Ì 
.af¥¨ āÿÿĀä wfYx knfvd¦ Yv¦z Y¥f lfxf¥Y¨fd a± ¨mn¦ ®f¥¦nzxÎ 
 
Mmf 5K.3U ¥Yx kz¥ ¨mf ÿÿXË ÿąXË ĀāXË Yxd ĀćX b±bvf¦Ë lfxf¥Y¨nxl z©¨¢©¨ ¨z Ăą mz©¥¦ k¥zw ¨mf 
b±bvf ¨nwfÎ  !v¨mz©lm ¨mf z¢f¥Y¨nzxYv 5K.3 n¦ Yx ĀĀÝĀāÝwfwaf¥ fx¦fwavf ãĄÝą ?!> xf¦¨ 
wfwaf¥¦äË ¨mf 5K.3U n¦ Yx fnlm¨Ýwfwaf¥ fx¦fwavf ã¨¯z ?!> xf¦¨Ë ¦n° 5n¥f¦T k¥zw ¨mf ¨m¥ff 
wz¦¨ ¥fbfx¨ b±bvf¦ zk ¨mf TK3Ý!KT Yxd ?>>) ¥©x¦äÎ 
 
SPC Storm-Scale Ensemble of Opportunity (SSEO) 
Mmf LL.A n¦ Y mnlmÝ¥f¦zv©¨nzxË w©v¨nÝwzdfvË w©v¨nÝ¢m±¦nb¦Ë bzx®fb¨nzxÝYvvz¯nxl fx¦fwavf 

¦±¦¨fw ¢¥zd©bfd a± ¨mf L¨z¥w H¥fdnb¨nzx *fx¨f¥Î  6¦¦©fd Y¨ ÿÿ Yxd Āā NM*Ë n¨ n¦ bzw¢z¦fd zk 

¦f®fx df¨f¥wnxn¦¨nb mnlmÝ¥f¦zv©¨nzx wfwaf¥¦ ãMYavf āäÎ  !¨ TH*Ë ¨mf fx¦fwavf wfYx n¦ 

dn¦¢vY±fd Y¨ ă uwË Yv¨mz©lm fYbm wfwaf¥ bYx af ®nf¯fd nxdf¢fxdfx¨v± Y¨ n¨¦ xY¨n®f ¥f¦zv©¨nzx 

ãMYavf āäÎ  M¯z zk ¨mf wfwaf¥¦ ã¨mf z¢f¥Y¨nzxYv !KT Yxd ?>> mnÝ¥f¦ ¯nxdz¯¦ä Y¥f 

¨nwfÝvYllfd a± Āā mz©¥¦ ¨z ¢¥z®ndf Yddn¨nzxYv nxn¨nYv bzxdn¨nzx dn®f¥¦n¨± ã;n¥Yu f¨ YvË āÿĀāäÎ  Mmf 

?LL= TK3Ý!KT Yxd .>* TK3Ý?>> Y¥f xzxÝz¢f¥Y¨nzxYv Yxd bYx af ¦©atfb¨ ¨z z©¨Ylf¦Ì ¨mf 

kz©¥ mnÝ¥f¦ ¯nxdz¯ wfwaf¥¦ ã5KTÝ!KT Yxd 5KTÝ?>>ä Y¥f z¢f¥Y¨nzxYvË a©¨ bYx af 

¦©¢¢vYx¨fd ¯n¨m z¨mf¥ mnÝ¥f¦ ¥©x¦ ãfÎlÎ m©¥¥nbYxf wzdfv¦ä nk ¨mf xffd Y¥n¦f¦ ã;n¥Yu f¨ YvË āÿĀāäÎ  

 
 

!¨ TH*Ë Y wzdnknfd ®f¥¦nzx zk ¨mf LL.A n¦ Yv¦z fw¢vz±fdË ¯mnbm ¥f¢vYbf¦ ¨mf .>* TK3Ý?>> 

wfwaf¥ ãwfwaf¥ ąä ¯n¨m ¨mf vY¨f¦¨ b±bvf zk ¨mf 5KKKÎ  Mmn¦ ¯Y¦ dzxf ¨z wn¨nlY¨f ¨mf mnlm JH3 

anY¦ ¨mY¨ mY¦ affx za¦f¥®fd ¯n¨m ¨mf .>* TK3Ý?>> wfwaf¥Î  !ddn¨nzxYvv±Ë ¨mf TH*ÝLL.A n¦ 

¥©x Y¨ ÿą Yxd Āć NM*Ì ¨mf ÿą Yxd Āć NM* b±bvf¦ kfY¨©¥f kn®fÝ¨nwf vYllfd wfwaf¥¦ ãwfwaf¥¦ ĀË 

āË Yxd ă Y¥f ¨nwfÝvYllfd ą mz©¥¦Ë wfwaf¥¦ Ă Yxd Ą ¨nwfÝvYllfd Āć mz©¥¦ä Yvzxl ¯n¨m ¨mf ÿą 

NM* b±bvf¦ zk ¨mf 5KKK Yxd ?!> xf¦¨Î 
 
Table 2Î >fwaf¥¦mn¢ bmY¥Yb¨f¥n¦¨nb¦ zk ¨mf LL.A Yxd TH*ÝLL.AÎ  >fwaf¥¦ dfxz¨fd a± ¨mf 
Y¦¨f¥n¦u ãéä Y¥f ¨nwf vYllfd a± þÿ mz©¥¦Î 3z¥ ¨mf TH*ÝLL.AË wfwaf¥ ¦n° n¦ bmYxlfd k¥zw ¨mf 
.>* TK3Ý?>> ¨z ¨mf 5KKKÎ  !dY¢¨fd k¥zw ;n¥Yu f¨ Yv ãÿýþÿäÎ  

16 



SSEO 
Member 

Model Provider Resolution 
PBL Microphysics 

ÿĀ TK3Ý!KT ?LL= ă uw >V; TL>ą 

ÿā 5KTÝ!KT .>* ăÎā uw VLN TL>ą 

ÿĂ 5KTÝ!KTé .>* ăÎā uw VLN TL>ą 

ÿă 5KTÝ?>>) .>* ĂÎą uw >V; 3f¥¥nf¥ 

ÿĄ 5KTÝ?>>)é .>* ĂÎą uw >V; 3f¥¥nf¥ 
ÿą 
ýă 

.>* TK3Ý?>> 
5KKK 

.>* 

.LK= 
ă uw 
Ā uw 

>V; 
>V?? 

3f¥¥nf¥ 
Mmzw¢¦zx 

ÿĆ ?!>Ý?>>) 
?f¦¨ 

.>* ă uw >V; 3f¥¥nf¥ 

  
H¥zaYanvn¨nf¦ ¯n¨mnx Y ăÿÝuw xfnlmaz¥mzzd ¯f¥f Y®YnvYavf kz¥ ¨mf TH*ÝLL.A nx mz©¥v± nx¨f¥®Yv¦ 
z©¨ ¨z āă mz©¥¦Î  Mmf ¢¥zaYanvn¨± zk ¨mf Ă mz©¥ Yxd ą mz©¥ JH3 f°bffdnxl bf¥¨Ynx xz¨Yavf 
¨m¥f¦mzvd¦ Y¥f df¥n®fd a± df¨f¥wnxnxl mz¯ wYx± wfwaf¥¦ ¢¥fdnb¨ ¢¥fbn¢n¨Y¨nzx ¨z f°bffd ¨mf 
¥fvf®Yx¨ ¨m¥f¦mzvd ©¦nxl ¨mf xfnlmaz¥mzzd wY°nw©w JH3 ®Yv©f Y¨ fYbm nxdn®nd©Yv l¥nd ¢znx¨Î 
Mmf ¢¥zaYanvn¨± zk JH3 f°bffdnxl ®Y¥nz©¦ ¢¥fbn¢n¨Y¨nzx ¥fb©¥¥fxbf nx¨f¥®Yv ®Yv©f¦ Y¥f df¥n®fd a± 
¦©a¨¥Yb¨nxl ¨mf ¥fb©¥¥fxbf nx¨f¥®Yv ®Yv©f k¥zw ¨mf xfnlmaz¥mzzd wY°nw©w JH3 zk fYbm 
wfwaf¥ Y¨ fYbm nxdn®nd©Yv l¥nd ¢znx¨Ë ¨mfx df¨f¥wnxnxl mz¯ wYx± wfwaf¥¦ ¢¥fdnb¨ 
¢¥fbn¢n¨Y¨nzx ¨z f°bffd ¨mf ¥fb©¥¥fxbf nx¨f¥®YvÎ  Mmf xfnlmaz¥mzzd ¢¥zaYanvn¨± zk ¨mf Ă mz©¥ 
Yxd ą mz©¥ JH3 f°bffdnxl 334 ®Yv©f¦ Y¥f df¥n®fd a± ¦©a¨¥Yb¨nxl ¨mf 334 ®Yv©f k¥zw ¨mf 
xfnlmaz¥mzzd wY°nw©w JH3 zk fYbm wfwaf¥ Y¨ fYbm nxdn®nd©Yv l¥nd ¢znx¨Ë ¨mfx df¨f¥wnxnxl 
mz¯ wYx± wfwaf¥¦ ¢¥fdnb¨ ¢¥fbn¢n¨Y¨nzx ¨z f°bffd 334Î  
 
 
OU/CAPS WRF-ARW SSEFX 
Mmf f°¢f¥nwfx¨Yv L¨z¥wÝLbYvf .x¦fwavf 3z¥fbY¦¨ ãLL.3Uä ¯Y¦ lfxf¥Y¨fd ¯n¨m ¨mf TfY¨mf¥ 
Kf¦fY¥bm Yxd 3z¥fbY¦¨ ãTK3ä wzdfvnxl ¦±¦¨fw ãSf¥¦nzx ĂÎĆÎĀäË ¯n¨m ¨mf !d®Yxbfd Kf¦fY¥bm 
TK3 ã!KTä bz¥fË Yxd ¨mf ?*.H z¢f¥Y¨nzxYvv± ©¦fd ?>>) wzdfvnxl ¦±¦¨fwÎ  *!HL ¢¥zd©bfd ĀĄ 
!KT ãz¥ !KT ę ?>>)ä wfwaf¥¦  ¨z ¦©¢¢z¥¨ ¨mf 33Y6K .°¢f¥nwfx¨Î  >Ytz¥ kfY¨©¥f¦ kz¥ āÿĀą 
nxbv©dfÍ 
 

A. 3-km mz¥n´zx¨Yv l¥nd ¦¢Ybnxl z®f¥ ¨mf *A?NL dzwYnx ãĀąćÿĚĀĀĄāË 3nl©¥f ĀäË ¦Ywf Y¦ nx 
āÿĀĄ 

B. WRF version 3.7.1  ãbz©¢vfd ¯n¨m !KHL ®ĄÎăä 
C. 15 members (14 ARW + 1 NMMB) 

 
EMC One-Degree, Calibrated, Experimental Global Ensemble Forecasting System (GEFSX) 
 
Mmf zxfÝdfl¥ff bYvna¥Y¨fd 4.3LU n¦ Y af¨Y ®f¥¦nzx zk ¨mf b©¥¥fx¨ z¢f¥Y¨nzxYv 4.3L ¢¥z®ndfd a± 
.>* ¦¢fbnknbYvv± kz¥ ¨mf ¢©¥¢z¦f¦ zk ¨mf f°¢f¥nwfx¨Î  6¨ bzx¦n¦¨¦ zk ¨mf ¦Ywf ¨¯fx¨± wfwaf¥¦ 
¢v©¦ zxf bzx¨¥zv Y¦ ¨mf z¢f¥Y¨nzxYv 4.3L Yxd n¨ kz¥fbY¦¨¦ z©¨ ¨z ¦n°¨ffx dY±¦ Y¨ Y zxfÝdfl¥ff 
l¥nd ¦¢Ybnxl ¢¥z®ndfd zxbf Y dY± Y¨ ÿÿXÎ  ?f¯ nx ¨mn¦ af¨Y ®f¥¦nzx n¦ Y xf¯ bYvna¥Y¨nzx ¨fbmxn¤©f 
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Y¢¢vnfd ¨z JH3Î  Mmf bYvna¥Y¨nzx ¨fbmxn¤©f fw¢vz±fd nx ¨mf 4.3LU n¦ Y k¥f¤©fxb± wY¨bmfd 
wf¨mzdÎ  Mmf 4.3LU ¢¥z®ndf¦ az¨m bYvna¥Y¨fd ¦n° Yxd ¨¯fx¨±Ýkz©¥ mz©¥ ¢¥fbn¢n¨Y¨nzx Y¦ ¯fvv Y¦ 
¢¥zaYanvn¨nf¦ zk f°bffdnxl ®Y¥nz©¦ JH3 ¨m¥f¦mzvd¦Î 
 
Other Experimental Tools 
 
Excessive Precipitation with Elevated Convection (EPEC) Index 
Mmf .H.* ¨zzv n¦ Y dnYlxz¦¨nb ¨zzv Yxd ¯Y¦ df¦nlxfd ¨z mfv¢ Yndf nx ndfx¨nk±nxl ¯mf¥f mfY®± 

¢¥fbn¢n¨Y¨nzx Y¦¦zbnY¨fd ¯n¨m fvf®Y¨fd bzx®fb¨nzx wY± zbb©¥Î  .H.* n¦ bYvb©vY¨fd Y¦ kzvvz¯¦Í 
 
EPEC = KINX + PWAT + (DIV250 x 100,000) 
 
<6?U Ĝ <Ýnxdf° 
HT!M Ĝ H¥fbn¢n¨Yavf ¯Y¨f¥ ãwwä 
,n® Ĝ ,n®f¥lfxbf Y¨ āĄÿ mHY ã¦ÝĀä 
 
Mmf nxdf° bYx af Y¢¢vnfd ¨z Yx± x©wf¥nbYv wzdfv k¥zw ¯mnbm ¨mf Yaz®f ®Y¥nYavf¦ Y¥f Yavf ¨z af 

df¥n®fd z¥ z©¨¢©¨¨fdÎ  Mmf ®Y¥nYavf¦ ¨mY¨ wYuf ©¢ ¨mf f¤©Y¨nzx dfwzx¦¨¥Y¨fd Y ¦¨¥zxl ¦nlxYv Yxd vz¯ 

®Y¥nYanvn¨±Î  Mmf dn®f¥lfxbf ¨f¥w n¦ ¦bYvfd afbY©¦f n¨ n¦ wYx± z¥df¥¦ zk wYlxn¨©df ¦wYvvf¥ ¨mYx ¨mf 

<6?U z¥ HT!MÎ  Ąÿ¨m ¢f¥bfx¨nvf wnxnw©w ®Yv©f¦ kz¥ ¨mf ®Y¥nYavf¦ Y¥fÍ 
● <Ýnxdf° → ĂĄ 
● HT!M¦ → ĂĆ ww 
● ,n®f¥lfxbf → Ą ° ĀÿÿËÿÿÿ ¦ÝĀ 

 
Hf¥bfx¨nvf ®Yv©f¦ kz¥ ¨mf .H.* 6xdf° Y¥f Y¦ kzvvz¯¦Í 

● Ćă → āĄ¨m ¢f¥bfx¨nvf 
● ćą → Ąÿ¨m ¢f¥bfx¨nvf 
● Ĉć → ĆĄ¨m ¢f¥bfx¨nvf 

N¦nxl ¨mf Yaz®f ¢f¥bfx¨nvf¦ Y¦ Y aY¦n¦Ë ¨mf .H.* 6xdf° ¯nvv af dfknxfd nx ¨mf f°¢f¥nwfx¨ a± ¨mf ¥Y¯ 

nxdf° ®Yv©f¦ ¨mY¨ ¨¥Yx¦vY¨f ¨z ¨mf bmYxbf zk fvf®Y¨fd bzx®fb¨nzx zbb©¥¥nxlÎ  Mmf nxdf° ®Yv©f¦ Y¥f Y¦ 

kzvvz¯¦Í 
● ĆÿÝćÿ ÝÝ =z¯ bmYxbf 
● ćÿÝĈÿ ÝÝ >fdn©w bmYxbf 
● Ĉÿę     ÝÝ 5nlm bmYxbf 

 
3z¥ wz¥f nxkz¥wY¨nzxË ¢vfY¦f ¦ff ¨mf ?Y¨nzxYv TfY¨mf¥ !¦¦zbnY¨nzx ¢¥f¦fx¨Y¨nzx a± 3z¦bY¨z Yxd 

>Y¥uf¨ ãāÿĀĄä Y®YnvYavf Y¨Í  m¨¨¢ÍÙÙ¯¯¯Îx¯Y¦Îz¥lÙwff¨nxl¦Ùx¯Y¦ĀĄÙ¢¥f¦fx¨¦ÙāĄĆĀÎ¢¢¨° 
 
Extreme Precipitation Forecasting Table (EPFT) 
 
Mmf .H3M n¦ Yx !T6HL 66 4¥Y¢mnbYv 3z¥fbY¦¨ .dn¨z¥ ã43.ä ¢¥zbfd©¥f df¦nlxfd Y¦ Y bzx¨¥na©¨nzx 
¨z ¦n¨©Y¨nzxYv Y¯Y¥fxf¦¦ zk f°¨¥fwf ¢¥fbn¢n¨Y¨nzx f®fx¨¦Î  .®fx¨¦ bvY¦¦nknfd Y¦ Ñf°¨¥fwfÒ 
mY®f Y ĀÿÿÝ±fY¥ !xx©Yv Kfb©¥¥fxbf 6x¨f¥®Yv ã!K6äË wfYxnxl ¨mY¨ ¨mf± mY®f Y ĀĘ ¢¥zaYanvn¨± zk 
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zbb©¥¥nxl nx Yx± ln®fx ±fY¥ kz¥ Yx± vzbY¨nzxÎ  Mmf ¢¥zbfd©¥f bzw¢Y¥f¦ JH3 ¨z ¢¥fbn¢n¨Y¨nzx 
f¦¨nwY¨f¦ k¥zw ¨mf ?A!! !¨vY¦ Āă ¨z mnlmvnlm¨ ¯mfx Yxd ¯mf¥f ¨mf wzdfv¦ Y¥f ¢¥fdnb¨nxl 
¥YnxkYvv xfY¥nxl z¥ f°bffdnxl Yx f°¨¥fwf f®fx¨Î  
 
K©xxnxl ¨mf ¢¥zbfd©¥f ¢¥zd©bf¦ ¨mf .H3MË ¯mnbm n¦ ¢z¢©vY¨fd ¯n¨m ¨mf wY°nw©w ¥Y¨nz nx ¨mf 
l¥nd zk ¨mf wzdfv JH3 ¨z ¨mf ĀÿÿÝ±fY¥ !K6 ¢¥fbn¢n¨Y¨nzx f¦¨nwY¨fË f°¢¥f¦¦fd Y¦ Y ¢f¥bfx¨YlfË 
kz¥ Y ©¦f¥Ý¦¢fbnknfd Y¥fY Yxd d©¥Y¨nzxÎ  Mmf ®f¥¦nzx zk ¨mf .H3M ¥©xxnxl Y¨ TH* kz¥ ¨mf āÿĀą 
33Y6K f°¢f¥nwfx¨ ¯Y¦ kz¥ ¨mf ¦n° Yxd ¨¯fx¨±Ýkz©¥ mz©¥ ĀÿÿÝ±fY¥ !K6¦ z®f¥ ¨mf fx¨n¥f *A?NLÎ 
Mmf .H3M ¯Y¦ df¦nlxfd ¨z Yvvz¯ ¨mf kz¥fbY¦¨f¥ ¨z ¤©nbuv± ndfx¨nk± Yxd bzw¢Y¥f wzdfv¦ ¨mY¨ 
nxdnbY¨f ¢z¨fx¨nYv kz¥ mfY®± z¥ f°¨¥fwf ¥YnxkYvv Ybbz¥dnxl ¨z Yx f°¨¥fwf ¢¥fbn¢n¨Y¨nzx 
bvnwY¨zvzl±Î  3nl©¥f Āă ¦mz¯¦ Yx f°Yw¢vf zk ¨mf .H3M ¨mY¨ ¯Y¦ ©¦fd d©¥nxl ¨mf f°¢f¥nwfx¨ 
Yvzxl ¯n¨m ¨mf Y¢¢¥z°nwY¨f nx¨f¥¢¥f¨Y¨nzx¦ zk ¨mf ¥Y¨nz¦ nx MYavf ĂÎ 
 

 
Figure 14Î  !x f°Yw¢vf zk ¨mf .H3M ¨Yavf k¥zw Tfdxf¦dY±Ë ;©xf āā ¯n¨m ¨mf ®Y¥nz©¦ wzdfv 
l©ndYxbfÎ 
 
Table 3Î  !¢¢¥z°nwY¨f nx¨f¥¢¥f¨Y¨nzx kz¥ ¨mf ®Y¥nz©¦ JH3Ù!K6 ¥Y¨nz¦Î 

QPF/ARI* Potential for Damaging Impacts to Life and Property** 
ĝ āĄĘ >nxnwYv 

āĄÝĄÿĘ =z¯ 
ĄÿÝĆĄĘ >zdf¥Y¨f 

ĆĄÝĀÿÿĘ 5nlm 
ĀÿÿÝĀāĄĘ Sf¥± 5nlm 
ĀāĄÝĀĄÿĘ .°¨¥fwf 
ĀĄÿÝĀĆĄĘ Sf¥± .°¨¥fwf 

é*zw¢Y¥fd ¨z ¨mf ĀÿÿÝ±fY¥ !K6 ¥YnxkYvv f¦¨nwY¨f¦ kz¥ d©¥Y¨nzx¦ zk ąÝ Yxd āăÝmz©¥¦  
éé6w¢Yb¨¦ k¥zw kvzzdnxl Yv¦z df¢fxd zx ¦znv wzn¦¨©¥f Yxd ¨±¢fË ¨f¥¥YnxË Y¥fYv bz®f¥Ylf zk ¥YnxkYvvË 
Yxd lfzl¥Y¢m± ã©¥aYx ®¦Î ¥©¥YväÎ  
 
GOES-R Advanced Baseline Imager (ABI) Algorithm for Rainfall Rate/QPE 
 
,©¥nxl ¨mf āÿĀą 33Y6K .°¢f¥nwfx¨Ë ¨mf 4A.LÝK !)6 !vlz¥n¨mw kz¥ KYnxkYvv KY¨fÙJH. ¯Y¦ 
f®Yv©Y¨fdÎ  *©¥¥fx¨v±Ë Y ¢¥z°± k¥zw 4A.LÝĀĂ Yxd 4A.LÝĀĄ kz¥ ¨mf zkknbnYv 4A.LÝK JH. Yvlz¥n¨mw 
n¦ afnxl ©¦fd YmfYd zk ¨mf zkknbnYv vY©xbm zk 4A.LÝKÎ  Mmf ¢¥zd©b¨ ¨f¦¨fd d©¥nxl 33Y6K mYd Y 
¥f¦zv©¨nzx zk ă uw Yxd ©¦fd Y bzwanxY¨nzx zk nxk¥Y¥fd ã6Kä Yxd wnb¥z¯Y®f ã>Tä ¦Y¨fvvn¨f dY¨Y 
¨z bzw¢©¨f f¦¨nwY¨fd JH.Î  6¨ ¥fk¥f¦mf¦ f®f¥± ĀĄ wnx©¨f¦ Yxd ¥fbYvna¥Y¨f¦ mz©¥v± ©¦nxl ¨mf 
>T ¦Y¨fvvn¨f dY¨Y Yvvz¯nxl kz¥ JH. Ywz©x¨¦ nx ¨nwfÝ¦bYvf¦ k¥zw ĀĄ wnx©¨f¦ ¨z āă mz©¥¦Î  ! 
¢z¨fx¨nYv ©¦f kz¥ ¨mn¦ ¨zzv n¦ ¨z knvv nx ¥YdY¥ bz®f¥Ylf lY¢¦Ë ¦©bm Y¦ nx ¨mf wz©x¨Ynx¦Ë ¯n¨m 
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¦Y¨fvvn¨f JH. f¦¨nwY¨f¦ ¨z lf¨ Y wz¥f Ybb©¥Y¨f ¥f¢¥f¦fx¨Y¨nzx zk ¨mf ¥YnxkYvvÎ  3nl©¥f ĀĄ ¦mz¯¦ 
Yx f°Yw¢vf zk ¨mf āăÝmz©¥ 4A.LÝK JH. ¢¥zd©b¨Î 
 

 
Figure 15.  āăÝ5K 4A.LÝK JH. f¦¨nwY¨nzx ®Yvnd k¥zw ĀāX ;©v± ĀĈ ÝÝ ĀāX ;©v± āÿÎ 
 
 
 
 
 
 
 
3.  SYNOPTIC OVERVIEW AND DAILY IMPACTS THROUGHOUT THE EXPERIMENT 
 
A®f¥ ¨mf kz©¥ ¯ffu¦ zk ¨mf āÿĀą 33Y6K f°¢f¥nwfx¨Ë Y ¯ndf ®Y¥nf¨± zk ¯fY¨mf¥ Yxd kvzzdnxl 
bmYvvfxlf¦ Ykkfb¨fd ¨mf Nxn¨fd L¨Y¨f¦Î  Mmf¥f ¯Y¦ Y wn° zk ®f¥± Yb¨n®f ¯fY¨mf¥ Y¨ ¨nwf¦ ¯n¨m Y 
kf¯ vY¥lf ¦bYvf kvzzd f®fx¨¦ Yxd ¤©nf¨f¥ ¯fY¨mf¥ Yxd zxv± n¦zvY¨fd kvzzd ¥n¦u¦Î  3nl©¥f Āą ¦mz¯¦ 
¨mf Ąÿÿ mHY wfYx lfz¢z¨fx¨nYv mfnlm¨ z®f¥ ¨mf Nxn¨fd L¨Y¨f¦ d©¥nxl ¨mf kn¥¦¨ mYvk zk 33Y6K ã;©xf 
āÿ Ý ;©v± ā nx ¢Yxfv Āä Yxd ¦fbzxd mYvk ã;©v± ĀĀ Ý āĂ nx ¢Yxfv ĂäÎ  6x az¨mË Y vY¥lf ¥ndlf dzwnxY¨fd 
w©bm zk ¨mf bz©x¨¥± bfx¨f¥fd z®f¥ ¨mf 3z©¥ *z¥xf¥¦ Kflnzx Yxd ¯f¦¨f¥x Mf°Y¦Î  Mmf ¥ndlf ¯Y¦ 
wz¥f f°¢Yx¦n®f d©¥nxl ¨mf ¦fbzxd mYvk zk 33Y6K ¨mYx ¨mf kn¥¦¨ mYvkË d©¥nxl ¯mnbm Y ¯fYuf¥ 
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¨¥z©lm ¯Y¦ ¢z¦n¨nzxfd zkk ¨mf .Y¦¨ bzY¦¨ Yxd mnlmf¥ mfnlm¨¦ Yb¥z¦¦ ¨mf Lz©¨mfY¦¨Î  HYxfv¦ ā Yxd 
ă nx 3nl©¥f Āą dn¦¢vY± ¨mf Ąÿÿ mHY lfz¢z¨fx¨nYv mfnlm¨ bzw¢z¦n¨f YxzwYvnf¦ kz¥ ¨mf kn¥¦¨ mYvk zk 
33Y6K Yxd ¦fbzxd mYvk zk 33Y6KË ¥f¦¢fb¨n®fv±Î  ,©¥nxl ¨mf kn¥¦¨ mYvk zk ¨mf f°¢f¥nwfx¨Ë Ąÿÿ mHY 
mfnlm¨¦ ¯f¥f YxzwYvz©¦v± mnlm z®f¥ w©bm zk ¨mf bz©x¨¥± f°bf¢¨ z®f¥ ¨mf 4¥fY¨ =Yuf¦ ¥flnzx 
Yxd ¨mf ?z¥¨mfY¦¨ ¯mf¥f ¨mf± ¯f¥f xfY¥ xz¥wYvÎ  6x ¨mf vY¦¨ ¨¯z ¯ffu¦ zk 33Y6KË Ąÿÿ mHY 
mfnlm¨¦ ¯f¥f t©¦¨ ¦vnlm¨v± Yaz®f xz¥wYv z®f¥ w©bm zk ¨mf bz©x¨¥± f°bf¢¨ kz¥ afvz¯Ýxz¥wYv 
mfnlm¨¦ nx ¨mf ?z¥¨m¯f¦¨Î  
 
3nl©¥f ĀĆ dn¦¢vY±¦ ¨mf bzv©wx ãĀÿÿÿÝ Ąÿÿ mHYä ¢¥fbn¢n¨Yavf ¯Y¨f¥ YxzwYvnf¦ z®f¥ az¨m mYv®f¦ zk 
¨mf f°¢f¥nwfx¨Î  A®f¥ ¨mf kn¥¦¨ mYvk zk ¨mf f°¢f¥nwfx¨Ë ¢¥fbn¢n¨Yavf ¯Y¨f¥ YxzwYvnf¦ ¯f¥f 
mnlmf¦¨ nx ¨mf Lz©¨m¯f¦¨ Nxn¨fd L¨Y¨f¦ Yxd ¦¢¥fYdnxl nx¨z <Yx¦Y¦ Yxd >n¦¦z©¥n nx ¨mf bfx¨¥Yv 
HvYnx¦Î  >©bm zk ¨mf .Y¦¨f¥x NÎLÎ Yvzxl ¯n¨m ¨mf 4¥fY¨ =Yuf¦ Yxd xz¥¨mf¥x HvYnx¦ mYd afvz¯ 
xz¥wYv ĀÿÿÿÝĄÿÿ mHY ¢¥fbn¢n¨Yavf ¯Y¨f¥ YxzwYvnf¦Î  ,©¥nxl ¨mf ¦fbzxd mYvk zk ¨mf f°¢f¥nwfx¨Ë 
¢¥fbn¢n¨Yavf ¯Y¨f¥ YxzwYvnf¦ ¯f¥f Yaz®f xz¥wYv Yvzxl ¨mf >n¦¦n¦¦n¢¢n Kn®f¥ k¥zw >nxxf¦z¨Y 
¦z©¨m ¨z =z©n¦nYxYÎ  =Y¥lf Y¥fY¦ zk afvz¯ xz¥wYv ¯f¥f kz©xd z®f¥ *Yvnkz¥xnY Yxd ¨mf Lz©¨m¯f¦¨ 
Y¦ ¯fvv Y¦ nx ¨mf >ndÝ!¨vYx¨nb Yxd Yvzxl ¨mf fY¦¨f¥x Lz©¨mfY¦¨ bzY¦¨Î 
 
Mmf mnlmf¦¨ nw¢Yb¨ f®fx¨ ¨z zbb©¥ d©¥nxl ¨mf āÿĀą 33Y6K .°¢f¥nwfx¨ ¯Y¦ ¨mf df®Y¦¨Y¨nxl kvY¦m 
kvzzdnxl f®fx¨ ¨mY¨ ¨zzu ¢vYbf k¥zw ;©xf āĂÝāă Yxd Ykkfb¨fd Y¥fY¦ zk Tf¦¨ Sn¥lnxnY ¨mf wz¦¨Î 
)f¨¯ffx ćÝĀÿ nxbmf¦ zk ¥Ynx kfvv d©f ¨z ¦f®f¥Yv ¥z©xd¦ zk mfY®± bzx®fb¨nzx nx ¨mf mY¥df¦¨ mn¨ 
4¥ffxa¥nf¥ *z©x¨±Ë TSÎ  6x ¨z¨Yv kz¥ ¨mf f®fx¨Ë z®f¥ ĀËāÿÿ mzwf¦ ¯f¥f fn¨mf¥ dYwYlfd z¥ 
bzw¢vf¨fv± df¦¨¥z±fd nx ¨mf f®fx¨ Yxd āĂ ¢fz¢vf vz¦¨ ¨mfn¥ vn®f¦ wYunxl n¨ ¨mf dfYdvnf¦¨ kvY¦m 
kvzzd nx ¨mf Nxn¨fd L¨Y¨f¦ ¦nxbf >Y± āÿĀÿÎ  
 
A¨mf¥ xz¨Yavf f®fx¨¦ Yv¦z zbb©¥¥fd ¨m¥z©lmz©¨ ¨mf kz©¥ ¯ffu¦ nxbv©dnxl ¨¯z ¦¨¥zxl wzx¦zzxYv 
f®fx¨¦ ¨mY¨ ¨zzu ¢vYbf zx ;©v± Ā¦¨ Yxd āxdÎ  Ax ;©v± ĀË ¯ndf¦¢¥fYd kvY¦m kvzzdnxl mn¨ nx Yxd 
Y¥z©xd ¨mf =Y¦ SflY¦Ë ?S wf¨¥z Y¥fYÎ  ?©wf¥z©¦ ¦¯nk¨ ¯Y¨f¥ ¥f¦b©f¦ ¯f¥f ¢f¥kz¥wfd Yxd 
¨mf¥f ¯Y¦ zxf ¥f¢z¥¨fd kY¨Yvn¨±Î  Mmf xf°¨ dY± zx ;©v± āË M©b¦zxË !X a¥zuf ¨mfn¥ dYnv± ¥YnxkYvv 
¥fbz¥d ¯mnbm ¦¨zzd kz¥ ĀĀć ±fY¥¦ ¯n¨m Y ¨z¨Yv zk ÿÎćā nxbmf¦ zk ¥YnxÎ  Lf®f¥Yv ¥zYd¦ ¯f¥f 
kvzzdfdË wz¨z¥n¦¨¦ ¦¨¥YxdfdË Yxd ¨mf bn¨±î¦ ¦¨¥ff¨bY¥ ¦±¦¨fw mYd ¨z af ¦m©¨ dz¯x d©f ¨z mnlm 
¯Y¨f¥Î  Mmf kn¥¦¨ dY± zk ¨mf ¦fbzxd mYvk zk ¨mf 33Y6K .°¢f¥nwfx¨ ¦Y¯ ¯ndf¦¢¥fYd kvY¦m kvzzdnxl 
nx >nxxf¦z¨Y Yxd Tn¦bzx¦nx zx ;©v± ĀāÝĀĂÎ  N¢ ¨z Āÿ nxbmf¦ zk ¥Ynx kfvv Yxd ¨mf¥f ¯f¥f ¨¯z 
¥f¢z¥¨fd kY¨Yvn¨nf¦Î  3nxYvv±Ë ¨mf ¯f¦¨f¥x ¢Y¥¨ zk Tf¦¨ Sn¥lnxnY ¯Y¦ mn¨ ¯n¨m kvY¦m kvzzdnxl zx ;©v± 
ĀăÝĀĄ ¯mfx x©wf¥z©¦ ¥zYd¦ ¯f¥f z®f¥¥©x ¯n¨m ¯Y¨f¥ nx 5©x¨nxl¨zxË TS Yxd ¨mf¥f ¯Y¦ zxf 
dfY¨m ¯mfx Y ®fmnbvf ¯Y¦ ¦¯f¢¨ Y¯Y±Î  MYavf ă vn¦¨¦ ¨mf¦f f®fx¨¦ Yxd z¨mf¥¦ z®f¥ ¨mf bz©¥¦f zk 
¨mf fx¨n¥f f°¢f¥nwfx¨Î  A®f¥YvvË ¨mf āÿĀą 33Y6K ¢Y¥¨nbn¢Yx¨¦ f°¢f¥nfxbfd Y ¯ndf ®Y¥nf¨± zk 
f®fx¨¦ z®f¥ ¨mf kz©¥ ¯ffu¦ k¥zw ¥fvY¨n®fv± ¤©nf¨ dY±¦ ¯n¨m ´f¥z z¥ ®f¥± kf¯ n¦zvY¨fd f®fx¨¦ ¨z 
¨mf ¯z¥¦¨ kvY¦m kvzzdnxl f®fx¨ nx ¦n° ±fY¥¦ nx ¨f¥w¦ zk kY¨Yvn¨nf¦ nx ¨mf Tf¦¨ Sn¥lnxnY kvzzd¦ zx 
;©xf āĂÝāăÎ 
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Figure 16Î  ãþä Ăýý mHY wfYx lfz¢z¨fx¨nYv mfnlm¨ Yxd ãÿä Ăýý mHY lfz¢z¨fx¨nYv mfnlm¨ 
bzw¢z¦n¨f YxzwYvnf¦ kz¥ ¨mf kn¥¦¨ mYvk zk 33Y6K bz®f¥nxl ;©xf ÿý Ý ;©v± ÿË ÿýþăÎ  ãĀä Ăýý mHY wfYx 
lfz¢z¨fx¨nYv mfnlm¨ Yxd ãāä Ăýý mHY lfz¢z¨fx¨nYv mfnlm¨ bzw¢z¦n¨f YxzwYvnf¦ kz¥ ¨mf ¦fbzxd 
mYvk zk 33Y6K bz®f¥nxl ;©v± þþ Ý ÿĀË ÿýþăÎ  6wYlf¦ lfxf¥Y¨fd k¥zw ¨mf ?*.HÙ?*!K KfYxYv±¦n¦ 
¢¥z®ndfd a± ?A!!Ù.LK=ÙHm±¦nbYv Lbnfxbf¦ ,n®n¦nzx 
ãm¨¨¢ÍÙÙ¯¯¯Îf¦¥vÎxzYYÎlz®Ù¢¦dÙdY¨YÙbzw¢z¦n¨f¦ÙdY±ÙäÎ 
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FIgure 17.  þýýý Ý Ăýý mHY ¢¥fbn¢n¨Yavf ¯Y¨f¥ bzw¢z¦n¨f YxzwYvnf¦ kz¥ ãþä ¨mf kn¥¦¨ mYvk zk 33Y6K 
ã;©xf ÿý Ý ;©v± ÿä Yxd ãÿä ¨mf ¦fbzxd mYvk zk 33Y6K ã;©v± þþ Ý ÿĀäÎ  6wYlf¦ lfxf¥Y¨fd k¥zw ¨mf 
?*.HÙ?*!K KfYxYv±¦n¦ ¢¥z®ndfd a± ?A!!Ù.LK=ÙHm±¦nbYv Lbnfxbf¦ ,n®n¦nzx 
ãm¨¨¢ÍÙÙ¯¯¯Îf¦¥vÎxzYYÎlz®Ù¢¦dÙdY¨YÙbzw¢z¦n¨f¦ÙdY±ÙäÎ 
 
 
Table 4. .°¢f¥nwfx¨Yv ,Y± þ .KA Yxd ăÝ5K H33 kz¥fbY¦¨¦ n¦¦©fd d©¥nxl ¨mf ÿýþă 33Y6K 
.°¢f¥nwfx¨ Yvzxl ¯n¨m xz¨Yavf nw¢Yb¨¦Î 
 

�)�R�U�H�F�D�V�W��
�9�D�O�L�G���(�Q�G��

�'�D�W�H 
�9�D�O�L�G���7�L�P�H��

���8�7�&�� �)�R�U�H�F�D�V�W���$�U�H�D �1�R�W�H�V 

21 June 2016 15 - 12 
Central Mississippi River 
Valley and Colorado 

 18 - 00 No Forecast 

22 June 2016 
15 - 12 

Iowa/Illinois, Appalachians, 
Maryland/Delmarva Flash flooding inundates a Washington 

Metro subway station during the evening 
of June 22. 

18 - 00 

Maryland/Delaware/Northern 
Virginia and West 
Virginia/Kentucky 

23 June 2016 15 - 12 
Lower Great Lakes region 
and Ohio River Valley 

Numerous flash flood reports throughout 
Ohio including several reports of roads 
under water throughout Central Ohio. 18 - 00 No Forecast 

24 June 2016 15 - 12 
West Virginia and 
Nebraska/Eastern Colorado Devastating flooding. �������G�H�D�W�K�V, over 

1,200 homes destroyed 
18 - 00 West Virginia 

25 June 2016 
15 - 12 

West 
Virginia/Virginia/Northern 
North Carolina and Central 
Plains  
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