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Radiocarbon º ôh -ºH ïh -mG-µμÅü 
 
xÛ-¾ ô-1950 ÇSôm-¾-Gmº-hPôÅ-Á Ý¾-Ç´Å-hrh-¼ ÛG-q-n¤Å-¾-Gmº-zôºÛ-¾ ô-h ÝÅ-Ç+ô¼-ÁïÅ-fzÅ-G®ô-zô-mÛ-
»ÛG-V¼-z;ôh-qºÛÛ-M¾-¼zÅ-zMãh-mÅ-»Ûmü DôP-n¤ÅˆÛ-Å-h¤ÛGÅ-ÁÛG-mÅ-fôz-qºÛ-µμ-VÅ-hP-hPôÅ-
qô-GŸm-n¤Å-zïh-uôh-‚ïh-mÅ-hPôÅ-qô-hï-hP-¿eôÅ-qºÛ-¾ ô-h ÝÅ-ˆP-È-¾¤-GTÛG-q-¼ ïh-zTÅ-zÅ¤-±ß¾-
»ôhü Zï-ºƒï¾-HÛ-¾ ô-h ÝÅ-º±ô¾-zºÛ-fzÅ-¾¤-hï-mÅ-Mã-ºƒÅ-¾ ïGÅ-qô-fôm-»ôhü »Ûm-»P-Å-h¤ÛGÅ-hï-Zï-
ºƒï¾-HÛ-±h-GŸÛ-ŸÛG-hGôÅ-»ôhü hï¼-dïm-Å-h¤ÛGÅ-¤P-qôºÛ-¾ ô-h ÝÅ-º±ô¾-f Þz-¤ïhü  
ºôh-ºHïh-mG-µμÅ-ˆÛ-¾ ô-h ÝÅ-º±ô¾-zºÛ-fzÅ-¾¤-hï-GÅ¼-h Ý-Çtï¾-Ç+zÅ- 
hïºÛ-Gmº-hPôÅ-Á Ý¾-µμÅ-hrh-¼ ÛG-GÅ¼-zXï-‚ïh-q-¼ ïhü GP-»Ûm-¸ï¼-mü DôP-n¤Å-Gmº-zôºÛ-¾ ô-h ÝÅ-
º±ô¾-Ç+zÅ-¼P-Åô¼-»Ûh-VïÅ-Vï-zºÛ-PP-mÅ-º±ô¾-f Þz-q-hP-Gmº-zôºÛ-¤ÛºÛ-GmÅ-ÇePÅ-Ç+ô¼-MÅ-q¼-
ÁïÅ-f Þzü 
 

TRANSFORMATION OF NITROGEN IN THE AIR INTO CARBON  
½ÀâP-mP-»ôh-qºÛ-¸ï-½ÀPÅ-ºhÛ-mG-µμÅ-ˆÛ-n¤-q¼-ºHã¼ü ½ÀâP-mP-»ôh-qºÛ-¸ï-½ÀPÅ-¾-z¼-l Ý¾-HÛ-Lô¾-
l Ý¾-‚ïhü z¼-l Ý¾-hï-n¤Å-z¼-ÇoP-xÛ-¤ºÛ-ÇoP-ÆÛh-ˆÛ-ºôh-¸ï¼ü »P-mü l Ý¾-ym-¤±ôm-V-ºGÅ-q-mÅ-
‚ãP-ü 

z¼-l Ý¾ü                     C 
                 N 
                                       Proton 
¸ï-!ï½ÀPÅ-hï-z¼-l Ý¾-hP-l ÝP-XïÅ-wô-l Ý¾-ŸÛG-xÛ¼-ºhôm-mÅºôh-ºyô-m ÝÅ-¿km-HÛÅ-ºôh-ºHïh-mG-µμÅ-ˆÛ-
n¤-q¼-Nå¼ü 
¯Û-ÁÛP-hP-ÆôG-VGÅ-V-±P-GÛ-¯-z-hï-mG-µμÅ-¾Å-Oæzü ¯Û-ÁÛP-GÛ-º±ô-» Þm-¼ ÛP-¾-ºôh-ˆÛ-¢ô¼-Çkïz-zMãh-
mÅ-mG-µμÅ-ºz¼-½ÀPÅ-»¼-¾ ïm-q-GP-ŸÛG-¯Û-ÁÛP-GÛ-m ÝÅ-Á ÝGÅ-z¸ôÅ-!q-mÅ-º±¼-¾ ôP-‚ïhü ÆôG-
VGÅ-ˆÛÅ-¯Û-ÁÛP-¸-z-hP-¸Å-ˆÛ-¾Þ-G ÝºÛ-zMãh-¼ Û¤-mP-ÆôG-VGÅ-GTÛG-GÛ-ÆôG-VGÅ-GŸm-ŸÛG-¸-»Û-
¼ ïhü º²¤-z Þ-JÀÛP-mP-mG-µμÅ-ºhÛ-¸Å-ˆÛ-¾Þ-G Ý-zMãh-¼ Û¤-hïºÛ-¾¤-mÅ-Bï-hPôÅ-±P-¤¼-ÇÀïzÅ-ˆÛ-»ôhü 
!hï-»P-Bï-hPôÅ-n¤Å-¤-ºVÛ-z¼-h Ý-mG-µμÅ-hï-Åô-ÅôºÛ-º±¼-¾ ôP-Vïh-zïh-uôh-‚ïh-ˆÛ-»ôhü 
ºVÛ-zºÛ-XïÅ-Å Þ-¾ÞÅ-qô¼-ºôh-ºHïh-mG-µμÅ-GÅ¼-q-GÅôG-ºWôG-‚ïh-ˆÛ-¤ïhü 
 
 
 

HOW DOES RADIOCARBON DATING WORK? 
ºôh-ºHïh-mG-µμÅ-ˆÛ-¾ ô-h ÝÅ-º±ô¾-fzÅ-hï-WÛ-¿e¼-‚ïh-ˆÛ-»ôh-h¤ü 
xÛ-¾ ô- 1940 Ç+zÅ-±m-¼ ÛG-n¤Å-ˆÛ-¯Û-ÁÛP-hP-ÆôG-VGÅ-ˆÛ-ÁÛ-zºÛ-¼ ô-mÅ-ºôh-ºHïh-mG-µμÅ-¤ïh-q-
VGÅ-q¼-h ÝÅ-» Þm-WÛ-®¤-ºGô¼-HÛ-»ôh-q-ÁïÅ-f Þz-»ôhü ¾Å-hôm-ºhÛÅ-±m-¼ ÛG-q-G®ô-zô-mÛ-Ç+Ý-ŸzÅ- 
Willard Libby »Ûmü 
Dô-¼P-h¤G-Vïm-GZÛÅ-qºÛ-Ç+zÅ-l Ý¾-ym-¤±ôm-V-z¸ô-¤Dm-HÛ-DG-mP-»ôhü hïºÛ-Aïm-Dô-¼P-l Ý¾-ym-
hP-¿eï-l Ý¾-HÛ-µμÅ-¢ô¼-¼ ÛG-q-Ç+ô¼-ÁïÅ-»ôm-Eh-q¼-Tm-»ôhü h¤G-Vïm-GZÛÅ-qºÛ-XïÅ-¾-Dô-¼P-l Ý¾-ym-
±m-¼ ÛG-hï-º²¤-z Þ-JÀÛP-mP-ŸÛ-zhï-»ôPVïh-¾Å-hôm-ŸÛG-Çtï¾-zºÛ-ºhôh-q-Vïm-qô-‚ãP.»ôhü DôP-hP-DôP-

GÛ-hGï-yâG-GZÛÅ-mÅ-fôG-¤¼-ºôh-ºHïh-mG-µμÅ-ÁÛG-GÛ-xïh-±ï-(half-life)º±ô¾-z-¼ ïhü xïh-±ï-¸ï¼-z-
mÛü ¼ÞÅ-qü  
»P-m-¿+ôGÅ-Á Ýmü »P-m-mG-µμÅ-ˆÛ-hPôÅ-qô-WÛ-ºi-z-ŸÛG-mÅ-ºôh-ºHïh-mG-µμÅ-xïh-;-¤ïh-q-VGÅ-
q¼-h ÝÅ-» Þm-WÛ-ºGô¼-z-hï-¾-¸ï¼ü 
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Libby »ÛÅ-ºôh-ºHïh-mG-µμÅ-ÁÛGxïh-;-¼Þ¾-z¼-¾ ô- 5568 ®¤-ºGô¼-HÛ-»ôh-q-ÁïÅü ¾ ô-ÇeôP-yG 60 
»P-m- 70 XïÅ-Å Þ-P-±ôÅ-hPôÅ-qô-hïºÛ-¾ ô-h ÝÅ-ÁïÅ-¤Û-f Þz-GP-»Ûm-¸ï¼-mü hPôÅ-qô-hïºÛ-mP-ºôh-ºHïh-
mG-µμÅ- 
È-TP-Z ÝP-Z ÝP-»ôh-qºÛ-Aïm-¼ ïhü  
ºôh-ºHïh-mG-µμÅ-zMãh-mÅ-¾ ô-h ÝÅ-º±ô¾-zºÛ-fzÅ-¾¤-GÅ¼-Cæm-‚ïh-¤Dm-mÛ-±m-¼ ÛG-qºÛ-¼Þ-DG-

ŸÛG-»ôh-¾-hïºÛ-ºGô-FÛh-mÛ-Ç+Ý-GÁïGÅ- Willard F-Libby »Ûm-q-DôP- Chicago ¤fô-ÇÀôz-HÛ-ÇÀôz-
hqôm-ŸÛG-»Ûmü 

¾Å-hôm-hï-»P-h¤G-Vïm-GZÛÅ-q-µμ ôGÅ-mÅ-ºGô-º² âGÅü 1960 ¾ ô¼-Libby ºôh-ºHïh-mG-µμÅ-
GÅ¼-½ ‰ ïh-‚ïh-qÅ-Aïm-HÛ-µμÅ-¢ô¼-¼ ÛG-qºÛ-fôG-mô-z¾-G¸ïPÅ-dGÅ-fôz-»ôhü  

¾ ô-Pô- 10000, 20000, 30000, XïÅ-¾-ºôh-ºHïh-mG-µμÅ-WÛ-®¤-¿ËG-!»ôh-q-zÇ+ôÅ-¼ ÛÅ-ÁÛG-ƒÛÅü 
 
 
 
 
 
 
 
 
 
 
 
 
What kind of things can you date using radio carbon? 
ºôh-ºHïh-mG-µμÅ-zïh-uôh-zbP-mÅ-hPôÅ-qô-TÛ-ºi-ŸÛG-º±ô¾-f Þz-z¤ü 
ÅºÛ-Gô-¾-ÇeïP-mG-µμÅ-mÛ-f Þm-¤ôP-z-»Ûm-qºÛ-Aïm-±m-¼ ÛG-qÅ-hPôÅ-qô-ºi-¤Ûm-HÛ-¾ ô-h ÝÅ-º±ô¾-f Þzü 
GÁ¤-GÅ¾-fô-mP-z;ôh-»ôh-qºÛ-hPôÅ-qô-ºi-¤Ûm-n¤Å-ˆÛ-¾ ô-!h ÝÅ-P-±ôÅ-º±ô¾-f Þzü 
Åô¾-zü ÁÛP-ü »¾-G-y-¤ôü Å-zômü 
¼ÞÅ-qü ;ô-zü 
M-¤±ô-!hP-G®P-Vßü Vß-zôºÛ-½ÀzÅ-D-mÅ-‚ãP-zºÛ-¿+ôGÅ-Á Ýmü 

Carpolites [z®ôG-Ç‰ ÛGÅ-Z¼-±GÅ-‚ïh-q-ŸÛG]  
¤±ôºÛ-ºh¤-hP-Ç‰ ÛGÅ-¼ ôü 
Åü 
ºEGÅ-qü 
¸ï-ºƒâºÛ-¸ïGÅ-l Ý¾ü 
Cü 
!µμ-VÅü 
¾ÞGÅ-MG-qºÛ-¿UGÅ-lôü 
HP-hP-ƒG-¾-z;ôh-qºÛ-¼ Û-¤ôü 
¿UGÅ-hP-Gm¤-lôü 
‚Ûº Þ-ÇKô-PºÛ-qGÅ-qü 
‚ã-¼Þ-hP-¼ÞÅ-qºÛ-¿Ë-zü 
FG-GÛ-Ç‰ ÛGÅ-¼ ôü 
¼Å-Vü 
ÁôG-z Þ-hP-;ô-ÁôGü 
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ÆôG-VGÅ-hP-¯Û-ÁÛP-GÛ-XïÅ-Á Ý¾ü 
Vßü 
GÅï¼ü º² ïP-l!ô-hP-XïÅ-Á Ý¾-ºHã¼-lô-n¤Å-ˆÛ-¾ ô-h ÝÅ-º±ô¾-¤Û-f Þz-qºÛ-Mã-¤±m-TÛ-»Ûmü hï-»ÛÅ-h¤ÛGÅ-
zÅ¾-ÇÀôz-±m-GP-¾-wm-fôGÅ-f Þz-z¤ü 
 

How did Libby test his method and find out it worked correctly? 
Libby HÛ-GÅ¼-Cæm-‚ïh-qÅ-ºôh-ºHïh-mG-µμÅ-ˆÛ-fzÅ-¾¤-hï- 

Ghôh-¤ºÛ-h ÝÅ-Å Þ- Egypt mP-mG-µμÅ-¿km-qºÛ-hPôÅ-qô-¾ ô-h ÝÅ-ÁïÅ-zŸÛm-»ôh-q-ŸÛG-¾-¿e-ŸÛz-‚Åü 

hqï¼-mü Pharaoh Zoser HÛ-q Þ¼-DP-mÅ-Acacia ÁÛP-GTÛG-¾ ïm-mÅ-¾ ô-h ÝÅ-z®¾ü Zoser mÛ- 
Egypt (2700-2600 BC) mP-M¾-Mãh-GÅ Þ¤-qºÛ-Ç+zÅ-º±ô-GmÅ-‚Å-»ôhü Libby HÛ-C14 
HÛ-xïh-±ï-mÛ-¾ ô- 5568 ®¤-»Ûm-!q-ÁïÅ-ˆÛ-»ôhü DôP-±ô¼-ÁÛP-hïºÛ-mP-ºôh-ºHïh-mG-µμÅ-ˆÛ-IPÅ-ºzô¼-È-
¾¤-zM-V- 50 ®¤-fôz-hGôÅü 

GP-»Ûm-¸ï¼-m- Zoser  ºhÅ-IôPÅ-ÅôP-mÅ-¾ ô- 5000 ®¤-xÛm-»ôhü 
XïÅ-Á Ý¾-ºHã¼-lôºÛ-ÁÛP-ÇkôP-ŸÛG-GÛ-‚ïh-¾Å-zÇkÝ¼-IPÅ- 0-4 »Ûm-m-hïºÛ-¾ ô-h ÝÅ-G-±ôh-»Ûm-m¤ü  
ºôh-ºHïh-mG-µμÅ-zïh-uôh-‚ïh-mÅhPôÅ-qô-ŸÛG-GÛ-¾ ô-h ÝÅ-º±ô¾-z-m-hPôÅ-qô-hï-¤P-Z ÝP-WÛ-ºi-ŸÛG-
hGôÅü Eïh-ˆÛÅ-mG-µμÅ-¿km-qºÛ-hPôÅ-qô-h‚ÛzÅ-!VßP-VßP-»Ûm-Vh-ˆÛ-¾ ô-h ÝÅ-º±ô¾-f Þzü hqï¼-mü 
ºƒÅ-ˆÛ-ºƒâ-lôG-GTÛG-»Ûm-mºP-ºôh-ºHïh-mG-µμÅ-ˆÛ-zMãh-mÅ-¾ ô-h ÝÅ-º±ô¾-f Þzü P-±ôÅ-¸ï-ºƒâºÛ-
¸ïGÅ-l Ý¾ü Å-zômü Cü Åô¾-z-n¤Å-ˆÛ-¾ ô-h ÝÅ-º±ô¾-f Þz-ˆÛ-¼ ïhü 
Ç‰ m-IGÅ-Tm-HÛ-hPôÅ-qô-TÛ-ºi-ŸÛG-P-±ôÅ-ºôh-ºHïh-mG-µμÅ-zMãh-mÅ-¾ ô-h ÝÅ-z®¾-f Þz-»ôh-h¤ü 
¤±ô-mG-mÅ-½ ‰ ïh-qºÛ-ÁôG-iÛ¾-n¤Å-Gmº-hPôÅ-XïÅ-Á Ý¾-hrh-¼ ÛG-q-n¤Å-¾-½ ‰ ïh-qºÛ-hPôÅ-qô-

Ç‰ m-IGÅ-Tm-ŸÛG-¼ ïhü hïºÛ-¾ ô-h ÝÅ-mÛ-h ÝÅ-¼zÅ-hP-qô- B.C.-A.D. h ÝÅ-¼zÅ-hP-qô-hz¼-»Ûmü 
xÛ-¾ ô- 1991 ¾ ô¼-ÍÛ-‡-¾ ÛºÛ-‚P-xôGÅ-ˆÛ-ºEGÅ-¼ ô¤-mÅ-Ç‰ m-IGÅ-Tm-HÛ-¤Û-ºEGÅ-¸Ûm-q-ŸÛG-½ ‰ ïh-
q-hï-¾-ºEGÅ-¤ÛºP-¸ï¼ü DôP-GÛ-¼ÞÅqü ¿Ë¤ü GôÅ-ˆÛ-;ô-z-hP-C-!n¤Å-ˆÛ-¾ ô-h ÝÅ-º±ô¾-Ç+zÅ-±m-¼ ÛG-

q-n¤Å-¾-¤Û-hï-È-¾¤-¾ ô- 5500 ÇSôm-¾-º±ô-GmÅ-‚ïh-¤Dm-»Ûm-q-ÁïÅ-»ôhü h ÝÅ-hï¼-Europe mP-
» Þ¾-¤Û-n¤Å-¸PÅ-zïh-uôh-‚ïh-ÇePÅ-fôG-ÁïÅ-¤-fG-»Ûmü 

ARE THERE DIFFERENT METHODS OF DATING? 
¾ ô-h ÝÅ-º±ô¾-zºÛ-fzÅ-¾¤-GŸm-»P-»ôh-h¤ü 
P-±ôÅ-¤ï-¼ ÛºÛ-ƒG-lô-n¤Å-ˆÛ-¾ ô-h ÝÅ-mÛ-GZ ÝG-GmÅ-!½ÀPÅ-½ÀâP. 

(Argon -Argon)¾ ô-h ÝÅ-º±ô¾-fzÅ-zïh-uôh-‚ïh-mÅ-ÁïÅ-f Þzü fzÅ-¾¤-hï-mÛ-G®ô-zô-ºôh-ºHïh-

mG-µμÅ-¿e¼-GmÅ-¤Z¤-D¤Å-µμÅ(Isotopes)   
¼Þ¾-zºÛ-h ÝÅ-» Þm-¾-dïm-mÅ-‚ãP-ü »Ûm-mºP-GmÅ-¤Z¤-D¤Å-µμÅ-ºi-¤Ûm-n¤Å-ˆÛ-mP-mÅ- Argon 
39 Argon 40 xïh-±ïºP-¾ ô-Å-»- 1250 ¼ ÛP-z¼-»ôhü hï¼-dïm-±m-¼ ÛG-q-n¤Å-ˆÛÅ-ƒG-lô-¾ ô-Å-»-
¤P-qô-xÛm-q-n¤Å-ˆÛ-¾ ô-h ÝÅ-º±ô¾-f Þzü 
¾ ô-¿e¼-zŸÛm-ÁÛP-ÇkôP-GÛÅ-GŸ ÝP-d¼-h=Û-Ç+ô¼-ŸÛG-z¸ô-»Û-»ôhü hï-»P-h=Û-Ç+ô¼-n¤Å-mÅ-z;ôh-¼ ÛÅ-ÁÛG-
¤-‚ãP.z¼-h=Û-Ç+ô¼-ÇKô¼-¤ô-hï-¤P-¼Þ-¤P-¼Þ-ºIôü ÁÛP-ÇkôP-hGº-ÁÅ-¾-ÇKô¼-¤ô-zM-yG-¤P-qô-»ôhü ±m-
¼ ÛG-q-n¤Å-ÇKô¼-¤ô-IPÅ-±h-MG-mÅ-ÁÛP-ÇkôP-GÛ-¾ ô-h ÝÅ-ÁïÅ-f Þzü ºôh-ºHïh-mG-µμÅ-¾ ô-h ÝÅ-º±ô¾-
¤Dm-n¤Å-ˆÛÅ-ÁÛP-ÇkôP-GÛ-ÇKô¼-¤ôºÛ-¾ ô-h ÝÅ-º±ô¾-mÅ-¾ ô-h ÝÅ-¤-hP-¤±ßPÅ-¹-‚ïh-ˆÛ-»ôhü 
P-±ôÅ-ºôh-ºHïh-mG-µμÅ-¾Å-fôz-qºÛ-Mã-ºƒÅ-hï-¾ ô-h ÝÅ-º±ô¾-zºÛ-fzÅ-¾¤-GŸm-hP-ºIm-¹-‚ïh-
VôGÅü fzÅ-¾¤-GŸm-HÛ-‚ïh-¾Å-mÛ-ºôh-ºHïh-mG-µμÅ-hP-¤Û-ºi-z-»ôhü ¾ ô-h ÝÅ-º±ô¾-fzÅ-ºGº-

ÁÅ-mÛ-(Uranium/Thorium) [‚ã-¼ÞºÛ-¾ ô-h ÝÅ-º±ô¾-fzÅ-] (Thermoluminescence)   
[µμ-VÅ-hP-Ç‰ ÛGÅ-¼ ô-] 

(Obsidian Hydration)  [lô-mG] 
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(Electron Spin Resonance) [Åô-] 

(Amino Acid Racemisation Dating) [ÇKôP-¿tGÅ-hP-¼ÞÅ-qü GŸm-»P-¤P-qô-»ôh-] 

 
 
RENEWABLE AND NON-RENEWABLE 
RESOURCES    zB¼ -z¸ ô -‚ ïh -f Þz-q-hP-zB¼ -z¸ ô -‚ ïh -¤ Û -
f Þz-qº Û -f ôm -D ÞPÅü 
Vßü 
z Þh-µμÅü 
¸Åü 
Ç¨mü 
GôÅü 
DP-q-z¸ô-Cæm-‚ïh-qü 
GŸm-»P-ü 
 
zôh-mP-zB¼-z¸ô-‚ïh-¤Û-f Þz-qºÛ-fôm-D ÞPÅü 
Gbï¼ü 
XïÅ-Á Ý¾-ºHã¼-lôºÛ-z Þh-µμÅü 
GŸm-»P.ü 
 

OIL EXPLOITATION UNTIL 2025 2025 z¼-¾-lô-ÇoÝ¤-HÛ-z;ô¾-uôhü 
Saudi Arabia mÛ-ÇoÝ¤HÛ-¤Dô-vôh-‚ïh-¤Dm-G®ô-zô-ŸÛG-»Ûm-q-hP- 
ÅºÛ-Gô-¾ºÛ-ÇoÝ¤-zM-V- 25 ®¤-zïh-uôh-‚ïh-ˆÛ-»ôhü  

Al-Abqaiq  ˆÛ-lô-ÇoÝ¤-Gbï¼-D-Dô-m-mÅ-ÅºÛ-Gô-¾ºÛ-mP-!GÛ-ÇoÝ¤-HÛ-hGôÅ-¤Dô-zM-V- 8 ®¤-z;ô¾-uôh-

‚ïh-¸Ûm-q-»Ûmü Saudi Arabia HÛ-zÁh-Æô¾-¿e¼-h-h ÝP-¾ ô- 70 ¼ ÛP-¾-DôP-±ôÅ-º²¤-z Þ-JÀÛP-»ôPÅ-
¾-ÇoÝ¤-HÛ-xÛ-±ôP-‚ïh-f Þz-qºÛ-m ÝÅ-q-»ôh-zTÅ-GÅ ÞPÅ-»ôhü »Ûm-mºP-DôP-±ôÅ-xÛ-±ôP-WÛ-®¤-‚ïh-f Þz-
z¤ü  
2001 mÅ- 2025 z¼-¾-º²¤-z Þ-JÀÛP-mP-ÇoÝ¤-HÛ-hGôÅ-¤Dô-zM-V- 57 ®¤-¤P-¼Þ-ºIô-»Û-¼ ïhü hïP-
ÅP-P-±ôÅ-ZÛm-¼ ï-ÇoÝ¤-HÛ-¸h-Iôm-¸ô-z-Å-»- 77 mÅ-¸ô-z-Å-»- 121 ¾-ºHã¼-HÛ-¼ ïhü hï-»Ûm-h ÝÅ-ÇoÝ¤-HÛ-
¸h-Iôm-ZÛm-¼ ï-zŸÛm-¸ô-z-Å-»- 44 ®¤-¤P-¼Þ-xÛm-»ôhü ÇoÝ¤-HÛ-z;ô¾-uôh-WÛ-®¤- 
Vï-¼Þ-ºIô-»Û-¼ ïh-h¤ü 

Saudi Arabia                                         +12.5 mbd 
Caspian Oil                                           +8.8 mbd 
Iran, Iraq and Kuwait                            +7.5 mbd 
Nigeria                                                   +1.6 mbd 
 
M¾-Dz-GŸm-¾-ÇoÝ¤-HÛÛ-z;ô¾-uôh-¤ïh-q-hP- 

»P-m-ÇoÝ¤-Z ÝP-¼Þ-xÛm-»ôhü                 +0 mbd 
ºhÛ-n¤Å-mÛ-Çoôm-qºÛ-fôm-Bïh-¼ ïhü           +30.4 mbd 
ZÛm-¼ ï-zŸÛm-¸ô-z-Å-»-G-±ôh-±P-¤ïhü  
G¾-bï-hGôÅ-¤Dô-zŸÛm-¤Dô-vôh-‚ïh-¤Û-f Þz-q-»Ûm-m-GP-‚ãP.P¤ü 
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GmÅ-ÇePÅ-ºhÛ-»Ûh-VïÅ-‚ïh-ºôÅ-q-ŸÛG-¤ïhü xÛ-¾ ô- 2004 mP-Í-¼ ÛÅ-ÇSôm-zl-±ôP-hqG-‚ïh-»ôhü hï-
mÛ-ÇoÝ¤-HÛ-z;ô¾-uôh-ZÛm-¼ ï-zŸÛm-¸ô-z- 
Å-»- 12 ®¤-¤P-¼Þ-ºIô-»Û-¼ ïhü xÛ-¾ ô- 2005 mP- 6-1 HÛ-z;ô¾-uôh-¤P-¼Þ-ºIô-»Û-¼ ïh-zTÅ-ˆz-Çtï¾-

‚ïh-»ôhü »Ûm-mºP- Saudis ÇoÝ¤-HÛ-fôm-Bïh-¤P-¼Þ-GbôP-GÛ-»ôh-¤ïh-Ç+ô¼-PïÅ-q-¤ïhü hï-»Ûm-h ÝÅ-
hGôÅ-¤Dô-hP-¤Dô-vôh-z¼-Eh-q¼-Vï-¼Þ-ºIô-z-GP-ŸÛG-hGôÅ-¤Dô-¤±Û¤Å-q¼-h;º-!ºôü  

Saudis ¾-h;º-P¾-GP-hP-GP-ºyh-»ôh-q-mÛü 
1]ÇoÝ¤-w¾-¤ô-Vï-z-mÛ-lô-ÇoÝ¤-HÛ-Gbï¼-D-Vï-z- 4 mÅ-5 z¼-ºhômü 
2] lô-ÇoÝ¤-Gbï¼-D-hï-n¤Å-zïh-uôh-‚ïh-mÅ-¾ ô-Pôô- 40 mÅ- 50 z¼-xÛm-»ôhü 
3] Vß-¾-Dz-MG-mÅ-Gmôm-Á ÝGÅ-hï-Mãm-¤f Þh-q-‚ïhü »Ûm-mºP-hïºÛ-Aïm-ÇoÝ¤-wôm-Vïm-qô-ºyô-z½ÀG-
ºIô-»Û-»ôh-q-¤-¸h-ÇoÝ¤-mP-Vß-¤P-qô-ºiïÅ-mÅ-ÇoÝ¤-ˆÛ-wm-m ÝÅ-Z¤Å-ˆÛ-¼ ïhü 
4] ÇoÝ¤-¯ï-w Þh-zïh-uôh-‚Å-¸Ûm-q-hP-hïºÛ-¿ËG-ÇoÝ¤-mP-¤ Þ-¸Û-¤P-qô-»ôh-qºÛ-Aïm-H!Û-ÇoÝ¤-h ÐPÅ-º‚ïh-
z¸ô-IÔ-¾-h;º-P¾-Vïm-qô-ºyhü 

1m3         =      6-1898 Í-¼ ÛºÛ-¸ô-zü 

 !Í-¼ ÛºÛ-¸ô-z- 1    =   ÇoÝ¤-HÛ-¾ Û-‡¼- 159 [bG-bG-Ÿ ÝÅ-m-¾ Û-‡¼- 158-984]  

 Í-¼ ÛºÛ-¸ô-z- 1  =   ;Û-¾ ô- 136 
iÛ-zü 
   1] ¾ Û-‡¼- 1 ¾-¿YÛh-±h-WÛ-»ôhü 

   2] ¾ ô-¼ ï-mP-ÇoÝ¤- Tons G-±ôh-hP-¤±ßPÅü 

-   3] hï-»P- m3 G-±ôh-hP-¤±ßPÅü 
    4] ºhÛÅ-uÛ-±ôGÅ-VôÅ-¾ÞGÅ-GÅ¼-q-ŸÛG-ºGô-º² âGÅ-‚ïh-h¤ü 
    5] ºDô¼-z-¾-GŸÛ-zŸG-m-h;º-P¾-¤P-¼Þ-ºIô-»Û-»ôh-h¤ü 
              M-mG-GÛ-XïÅ-Á Ý¾-ºHã¼-lôºÛ-z Þh-µμÅü 
;] h-z¼-ÇoÝ¤-HÛ-¤² ôh-‚ãP.zü          ¸ô¤-fï¼-ºz Þ¤- 24 
D] ÇoÝ¤-HÛ-fôm-Bïhü                  ZÛm-¼ ï-zŸÛm-¸ô¤-Å-»ü 
G] ÇoÝ¤-¾ ôPÅ-Å Þ-uôh-qü               ¸ô¤-Å-»- 4-6  
P] Dï-ºzz-‚ãP.zºÛ-ÇoÝ¤-mP-ºiïmü      ¸ô¤-Å-»- 1-4 
T] lô-ÇoÝ¤-Xïm-q-h ÐPÅ-¤-z¸ôÅ-qºÛ-m ÝÅ-qü ZÛm-GTÛG-¾-¸ô¤-Å-»-4-3 
V] ¼P-º‚ãP.½ÀPÅ-G¸ ÞGÅ-ˆÛ-¤² ôh-‚ãP.zü   FG-FÛG- 48-3 
W] ¼P-º‚ãP-½ÀPÅ-G¸ ÞGÅ-ˆÛ-fôm-Bïhü      FG-FÛG 0-85 
Z] ¼P-º‚ãP.½ÀPÅ-G¸ ÞGÅ-¾ ôPÅ-Å Þ-uôh-qü    FG-FÛG 0-85 
b] zB¼-z½ ‰ ïh-‚ãP.zºÛ-¼P-º‚ãP.½ÀPÅ-G¸ ÞGÅ-ˆÛ-¤² ôhü   
                                           fï¼-ºz Þ¤- 126-2 
f] lô-Åô¾-HÛ-fôm-Bïhü                       fï¼-ºz Þ¤- 1-12 
h] lô-Åô¾-¾ ôPÅ-Å Þ-uôh-qü                    fï¼-ºz Þ¤- 1-08 

m] JÀôG-Bïh-Çtï¾-‚ïh-qºÛ-m ÝÅ-qü              277 GW (210 GW 
THERMAL;65GW.HYDRO; 2GW NUCLEAR) 
q] JÀôG-Bïh-Çtï¾-‚ïh-qü           fï¼-ºz Þ¤- 1-178 KILOWATT HOURS (937.5 
CONVENTONAL THERMAL;222.8 HYDRO; 141 NUCLEAR)  
GmÅ-zÇkÝÅ-¼ ïº Þ-¤ÛG-hï- HONG KONG  ¤-z¯ÛÅ-q-»Ûmü 
            GmÅ-±ô¾-¤Pôm-GÅ¾ü 
  zôh-mP-uÛ-iôh-ºwï¾-zºÛ-h;º-P¾ü 
zôh-ˆÛ-¤fô-ÇKP-hï-G®P-VßºÛ-Vß-¤Gô-»Ûm-¾-ºIô-z-¤ÛºÛ-¼ ÛGÅ-rïh-;-®¤-HÛ-zïh-uôh-‚ïh-ˆÛ-»ôhü G®P-Vß-
GÅï¼-qô-hP-»P-¯ï-GZÛÅ-zôh-ˆÛ-‚P-Á¼-xôGÅ-mÅ-ºGô-º² âGÅ-bï-M-mG-mP-¾-MãG-GÛ-»ôhü G®P-Vß-¤ï-
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;ôP-mÛ-zôh-ˆÛ-Á¼-xôGÅ-mÅ-ºGô-º² âGÅ-ˆÛ-»ôhü hï-¿e¼-G®P-Vß- IRRAWADY  AND 
SALWEEN M¾-¤ô-Qâ¾-Vß-GZÛÅ-zôh-ˆÛ-Á¼-xôGÅ-mÅ-ºGô-º² âGÅ-bï-Ç~¼-¤-¾ÞP-qºÛ-mP-MãG-GÛ-»ôhü 
G®P-qô-hï-±ô-[¤±ô-¤-w¤-]HÛ-Zï-ºI¤-mÅ-ºGô-º² âGÅ-bï-È-¾¤-;Û-¾ ô-¤Û-‡¼- 2000 ®¤-Á¼-xôGÅ-Å Þ-
¼ Û-zô-ÈÛ-¤-¾-»-¤-zL¾-ÇSôm-mÅ-MãG-GÛ-»ôhü ÈÛ-¤-¾-»ºÛ-mP-h Ý-ÇÀïzÅ-qºÛ-XïÅ-Å Þ-G®P-Vß-hï-¾-»¼-½ÀâP-
G®P-qô-¸ï¼ü hï-mÅ- 

M-¤±ô- BAY OF BENGAL –mP-!h Ý-MãG-GÛ-»ôhü z¾-» Þ¾-HÛ-G®P-Vß-Vïm-qô-w¾-Vï-z-mÛ-zôh-ˆÛ-
¤fô-ÇKP-mÅ-ºGô-º² âGÅ-bï-IôG-Á Ý¼-GbÛP- 
¼ ÛP-qô-¤P-qô-zMãh-mÅ-Vß-¤ô-GÙP-GºÛ-mP-h Ý-MãG-GÛ-»ôhü G®P-Vß-ÅïP-Gï-D-ºzz-hP-Vß-¾G-Vß-ym-

n¤Å-ˆP-¤±ô-¤-w¤-HÛ-Zï-ºI¤-mÅ-ºGô-º² âGÅ-bï-m Ýz-xôGÅ-Å Þ- Pakistan hP- Arabian Sea HÛ-
mP-h Ý-MãG-GÛ-»ôhü  
M-mG ¿Ëô-Á¼-Íï-ÁÛ-»-hP-¿Ëô-Íï-ÁÛ-»-mP-»ôh-qºÛ-¤Û-IPÅ-fï¼-ºz Þ¤-®¤-¾-wm-q-zôh-¤fô-ÇKP-GÛ-VßºÛ-¿UôG-
¤D¼-¾-m ÝÅ-q-GP-»ôh-h¤ü hï-mÛ-h‚¼-D-Gm¤-GÁÛÅ-Ç+¤-qô-Ç+zÅ-Å Þ-zôh-ˆÛ-¤fô-ÇKP-¾-»ôh-qºÛ-GPÅ-
zŸ Ý-Çeï-G®P-Vß-n¤Å-MãG-bï-GmÅ-f Þz-ˆÛ-»ôhü zôh-¤fô-ÇKP-GÛÅ-º²¤-z Þ-JÀÛP-»ôPÅ-ˆÛ-Gm¤-GÁÛÅ-¾-
ºHã¼-z-ºIô-zºÛ-ºGm-»ôh-qºÛ-Mã-¤±m-¤Pôm-GÅ¾-¤P-¼Þ-ºIô-»Û-»ôhü hG Ým-DºÛ-h ÝÅ-Å Þ-‚P-xôGÅ-¾-

¤fô-ÇKP-hG ÝP-ºhïGÅ-ˆÛÅ-(JET STREAM) xïh-;¼-GbôP-GÛ-»ôhü hrÛh-;ºÛ-h ÝÅ-¾- (JET 
STREAM) m Ýz-xôGÅ-Å Þ-ºIô-zÅ-Aïm-‚!ïh-mÅ-V¼-h ÝÅ-ˆÛ-V¼-q-hï-¼ Û¤-zŸÛm- (SOUTH 
ASIAN SUBCONTINENT) xôGÅ-¾-ºIô-»Û-»ôhü 
ºWÛGÅ-ÇoP-Tm-HÛ-GmÅ-±ß¾-hPôÅ-ºƒï¾-ŸÛG-Ÿ ÝÅ-mü ¼ Û-zô-ÈÛ-¤-¾-»-hP-ÈÛm-l Ý-; ÝÁ-hï-zŸÛm-zôh-¤fô-
ÇKP-GÛ-ºEGÅ-¼ ô¤-n¤Å-Wï-Z ÝP-h Ý-ºIô-zŸÛm-»ôhü ºEGÅ-¼ ô¤-HÛ-Ço-GhôP-P¤-ºz Þ¼-Ço-mÛ-¼ Û-zô-¤fô-Å¼-
»ôhü 

¤±ô-Vïm-qô-n¤Å-¼ Û-zô-;m-Vïm-WâP-;-mÅ-K-2ˆÛ-f Þ¼-GÅïG-mÅ-GPÅ-zŸ Ý¼-bï-¤fº-¤±¤Å-Å Þ-GmÅ-
qºÛ-ÁG-¤ºÛ-Aïm-HÛ-¤±ô-Vïm-VGÅ-ˆÛ-»ôhü 
GmÅ-±ß¾-¤-GÅ¾-z-ºhÛ-GP-GÛ-Aïm-‚!ÝP-P¤ü º²¤-z Þ-JÀÛP-uÛ-iôh-ºwï¾-zºÛ-Aïm-HÛ-»Ûmü »P-mü º²¤-
z Þ-JÀÛP-ºDô¼-Bôh-ˆÛ-iôh-Aïm-qÅ-»Ûmü 
                GmÅ-±ß¾-¤Pôm-GÅ¾ü 
;] M-¤±ô-GÅï¼-qô-¤-MãG-ÇSôm-HÛ-G®P-Vß-GÅï¼-qô-hï-zôh-‚P-Á¼-mÅ-ŸÛP-Vïm-hG Ý-hP-¼P-BôP-¿YôPÅ-
zMãh-hï-MãG-GÛ-»ôhü xÛ-¾ ô- 1970  
ºGô-Çeôh-mÅ-z¸ ÞP-M-¤±ôºÛ-mP-h Ý-G®P-Vß-Vï-z-¼ ÛGÅ-» Þm-¼ ÛP-qô¼-ÇÀïzÅ-f Þz-¤ïhü xÛ-¾ ô- 1997 ¾ ô¼-
ZÛm-¤- 226 ¼ ÛP-Ç+¤-qô¼-Çkôh-q-¼ ïhü 

D] Zï-V¼-¿e-ŸÛz-‚ïh-mÅ-ELING hP- ZHALING ¤±ôºÛ-Vß-±h-Çeôm-»ôhü xÛ-¾ ô- 1993 ¾ ô¼-
zôh-‚P-xôGÅ-Å Þ-»ôh-qºÛ-G®P-Vß-GÅï¼-!qôºÛ-Vß-¤Gô-º‚ãP-D ÞPÅ-hï-Vß-±h- 4288 ¾Å-¤Û-‡¼-GTÛG-Z ÝP-

¼Þ-xÛm-»ôhü VßºÛ-MãG-±h-hï-»P-Ç+¼-V-GTÛG-¾- 7.8 Cubic Meters mÅ- 2.7 Cubic Meters 
¾-Á ÝGÅ-Vïm-qô-¤¼-º²G-»ôhü 
G] M-mG-¾-»ôh-qºÛ-µμ ôP-¸ï¼-z-hï-¾-Å-D Þ¾- 25000 »ôh-q-hï¼- 

ÇSôm-¤-¤±ô- 4077 »ôh-q-¤-¸h-¤±ô-¼ ï-¼ ï-¾- sq km GTÛG-¼ ï-»ôhü  
hïP-ÅP-¯Ó-fP-hP-G®P-qôºÛ-¾ÞP-GÁôPÅ-¾-±ÛG-MG-¤Dm-¤±ô-VßP- 2000 ¿ËG-®¤-»ôh-q-n¤Å-¯-
¤ïh-xÛm-¼ ïhü 
P] zôh-‚P-xôGÅ-ˆÛ-½Àô¤-Áïh-‚ïh-ºôÅ-q-mÛ-MmG-GÛ-Åï¤Å-Tm-GÅô-BôP-‚ïh-» Þ¾-Vï-ÁôÅ-ÁÛG-»ôh-q-hï-
»Ûmü ºôm-ˆP-Zï-V¼-¼P-º‚ãP-ºG¾-Aïm-‚ãP-z-hqï¼-mü fm-qü GPÅ-±ßzü ½ÀâP-±ßz-hP-±-±h-
h¤º-qôºÛ-Aïm-HÛÅ-¯Ó-fP-hP-ÇKô-xãGÅ-ˆÛ-fôm-Bïh-n¤Å-zdm-qô-¤ïh-q-z¸ôÅ-ˆÛ-¼ ïhü  
T] Å-GŸÛºÛ-¿Ëô-‚P-GÛ-Çoï-¤ôºÛ-xÛ-¾ ôGÅ-Å Þ-zôh-ºhÛ-º²¤-z Þ-JÀÛP-mP-Å-V-hzP-Á ÝGÅ-Vï-zºÛ-Å-ÇeôP-Z ÝP-
ÁïÅ-mP-mÅ-GTÛG-»Ûmü ¼ Û-zô-¤fô-ÁôÅü IôG-Á Ý¼-GbÛP-¼ ÛP-ÁôÅü ¯Ó-fP-Vï-ÁôÅü ¤±ô-¤P-qô-hP-zdG-
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ŸÛz-¤-‚ïh-qºÛ-Å-D Þ¾ü zôh-‚P-Á¼-ˆÛ-zÇ+¾-q-»-fôG-GÛ-vÛm-qºÛ-ÁÛP-mGÅ-n¤Å-ˆÛ-º²¤-z Þ-JÀÛP-ÅºÛ-
»P-fôG-ŸïÅ-q-hïºÛ-ºIm-¹-¤ïh-qºÛ-Eh-VôÅ-Çeôm-»ôhü 
V] ¤fô-ÇKP-GÛ-Gm¤-GÁÛÅ-hï-ºEGÅ-¸Û¾-hP-ºEGÅ-GôP-zŸ Ý-zºÛ-¼ Û¤-q¼-‚ãP-zºÛ-h ÝÅ-±ôh-ŸÛG-¾-
ºIô-zºÛ-zl-¤±ôm-HÛ-»ôhü ºDô¼-Bôh-ˆÛ-iôh-GÅ¼-ÁôÅ-¾ ô-8000 ÇSôm-¾-ºGô-º² âGÅ-»ôhü hïºÛ-Ç+zÅ-
Gm¤-GÁÛÅ-±-z-hP-h‚¼-D-Mãm-¼ ÛP-z-hï-zŸÛm-V¼-q-¤P-z-‚ãP-»ôhü zôh-ˆÛ-¿Ëô-Á¼ü M-mG ºz¼-
¤-zTÅ-ˆÛ-Å-¤±¤Å-mP-¾-ÁÛP-mGÅ-Ez-Çtï¾-¤P-¼Þ-xÛm-»ôhü ¤±ô-ºGº-ÁÅ-Ç+¤-q-hP-m Ýz-xôGÅ-Å Þ-
¯-fP-M-zBïh-xÛm-»ôhü 

Zï-WÛP-mP-¾-»ôh-qºÛ-M-mG-GÛ-uÛ-±ôGÅ-±m-¼ ÛG-ÇÀôz-¼ ÛG-DP-mÅ-»Ûm-qºÛ-ÇÀôz-hqôm-Vïm-¤ô- Zhang 
Jiang Hua ˆÛ-»Ûh-VïÅ-¾ü º²¤-z Þ-JÀÛP-»ôPÅ-ˆÛ-mG-µμÅ-ºz¼-½ÀPÅ-hP- Green House ½ÀPÅ-
G¸ ÞGÅ-n¤Å-GôP-ºwï¾-ºIô-zºÛ-Aïm-HÛÅ-hïP-ÅP-zôh-mP-¼P-º‚ãP-ºDô¼-Bôh-ˆÛ-iôh-hï-¤P-¼Þ-ºIô-»Û-
»ôhü 

W] ÇÀôz-hqôm-Vïm-¤ô- Zhang HÛ-GÅ ÞPÅ-±ß¾-¾-GPÅ-¼ Û-mÅ-GPÅ-Z ÝP-¼Þ-ºIô-zºÛ-Aïm-mÛ-º²¤-z Þ-
JÀÛP-uÛ-iôh-ºwï¾-z-»Ûmü zôh-¤Û-GTÛG-qôÅ-ÇePÅ-º² Ûm-‚ïh-f Þz-ˆÛ-¤ïhü hï¼-º²¤-z Þ-JÀÛP-»ôPÅ-ˆÛ-¤-
zÇ+!Ý¾- 
h ÐPÅ-„ÀPÅ-fôG-hô-ÇoP-‚ïh-hGôÅü hï-hP-¿Ëm-h Ý-¤fô-ÇKP-¾-GP-‚ãP-z-hï-z¼-ÇoP-½ÀâP-GÛ-Gô-¾ºÛ-ºIô-
xôGÅ-¾-¼G-¾Å-ˆÛ-»ôhü DôP-GÛ-»Ûh-VïÅ-¾-M-mG-GÛ-fôG-mÅ-ÁÛP-Bôz-q-hP-XïÅ-Á Ý¾-ºHã¼-lôºÛ-z Þh-µμÅ-
¤ï¼-zÆïGÅ-q-hï-ÇePÅ-º² Ûm-‚ïh-mÅ-wm-f Þz-GÅ ÞPÅ-»ôhü 


